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One of the requirements for developing a minimum flow for ariver is the use of
“best available information” (Section 373.042(1), Florida Statutes). To assist in defining
aflow/salinity relationship or recommended minimum flow for the Loxahatchee River, a
literature review was conducted to review the results of studies of the river that were
performed over the past three decades. The studies are summarized in this appendix. An
additional section was written to summarize what is currently known about the effects of
salinity on baldcypress. Topics that were covered include the response of baldcypress to
acute and chronic exposure of saline waters, age sensitivity, intraspecific variation,
symptoms of salinity stress, and the potential mechanisms used by baldcypress to
minimize the concentration of chloride and sodium ions in plant tissue. Also included at
the end of this appendix is the list of al documents that were reviewed by South Florida
Water Management District (SFWMD or District) staff.

STUDIES RELATED TO THE PROBLEM OF SALTWATER
INTRUSION

The studies related to the problem of satwater intrusion are organized
chronologically beginning in the early 1970s when the problem of saltwater intrusion
within the Northwest Fork became a major public concern. Several portions were
obtained from Law Environmental (1991).
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Land et al. (1972) discussed saltwater intrusion in the Loxahatchee River and area
ground water. The report states that reduced flows to the Loxahatchee River have
permitted seawater to advance several miles upriver where it had previously been
held back near the mouth of the inlet. This reduction in flow was thought to be
primarily due to the diversion of freshwater flow from the Loxahatchee Slough into
the Southwest Fork and to irrigation operations. The report comments that it was
necessary to discontinue pumping at several wells during the drought of 1970-71
because of increasing chloride levels in Tequesta and Juno Beach. The report also
states that the old Jupiter municipal wellfield and wells near the Loxahatchee River
Estuary, the Intracostal Waterway, and the ocean had to be shut down several
previous years because of saltwater intrusion.

Rodis (1973a,b) In 1973, the United States Geological Survey (USGS) published a
report entitled: The Loxahatchee - A River in Distress, Southeast Florida (Rodis
1973b). The study concluded that the primary cause of environmental problems
facing the river was the upstream movement of salt water. The study attributed
changes in the flora and faunain Jonathan Dickinson State Park and other portions of
the river to this cause. Rodis (1973) prepared an atlas for the USGS describing these
problems and outlined some possible solutions.

Before the area was settled in the early 1900s, stream flow and the water table were
high enough to hold seawater at the coast. Coastal springs seeped into the ocean from
the shallow aquifer and streams carried fresh water seaward to Jupiter Inlet. The
Everglades and area lakes stored most of the rain that fell. This stored water
recharged the shallow aquifer and provided a nearly constant wet season flow to the
sea. Early settlers began to drain the Everglades to make additional land available for
farms and homes and lakes and streams were connected to the sea. As a result, the
flow of fresh water into the estuary and shallow aquifer gradually diminished and salt
water moved inland to compensate for the reduction of fresh water. In 1972, after the
1971 drought, wedges of saline ground water threatened municipal wellfields in
Tequesta and Juno Beach and saltwater ocean tides reached the upper portion of the
L oxahatchee River.

Rodis (1973) also noted that by 2000, freshwater needs for coastal communities may
increase eight to ten fold. He made numerous suggestions for meeting these demands:

- Freshwater sources were available west of the present wellfields.

- Use of the present wells could be prolonged by reduced pumping rates, wider
well spacing, improved well design, and water reuse.

- Treated sewage effluent and storm water runoff could be reused to irrigate

golf courses and maintain a freshwater head at the freshwater-saltwater
interface.
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- The remaining freshwater environment of the Loxahatchee River can be
maintained by diverting enough fresh water from inland canals and water
storage areas to the river to retard the advance of salt water.

- Preventing upstream movement of saltwater tides by constructing a salinity
barrier, dam, or lock downstream would also aid in maintaining the freshwater
environment.

Rodis (1973) aso reviewed existing flow and salinity data for the Northwest Fork of
the Loxahatchee River and concluded that a minimum continuous flow of 50 cubic
feet per second (cfs) (23,000 galons per minute) across the Lainhart Dam, was
required to retard further upstream movement of salt water in the river under the
drainage and development conditions that existed at the time of the study. This
assumed that flows from other contributing tributaries would provide another 90 cfs
such that the total Northwest Fork flow would be 130 cfs below Kitching Creek.

Birnhak (1974) conducted an early study on the effect of freshwater discharges from
canals in six southeastern coastal estuaries with the Loxahatchee River Estuary. The
report briefly discusses the problem of saltwater intrusion into the upper reach of the
Northwest Fork and the replacement of the cypress forest in the lower reaches of the
river by salt tolerant species.

Freshwater flows to the lower three stations (Stations 7, 8, and 9) were reported to
have a negligible effect in diluting the salinity of these areas during the period of the
study. The uppermost station (Station 1), at the confluence of Kitching Creek and the
River, remained essentially fresh throughout the twelve month period. A saltwater
wedge intruded up river to Station 2 during the low flow period (April and May). The
higher freshwater flows flushed out the saltwater wedge by August. Station 4 showed
a good correlation between freshwater flow and salinity in that part of the river.
Farther downstream at Station 6, the bottom salinity remained high and fairly
constant throughout the study period.

Birnhak (1974) recommended that the freshwater flow to the Loxahatchee River be
maintained. He suggested that 60 cfs would be sufficient to keep significant saltwater
intrusion below Station 5. He suggested realigning existing canals and directing good
quality stormwater runoff from the Florida Turnpike and the then yet to be
constructed 1-95 Highway into the Loxahatchee River. The report also listed
redirecting discharge waters from the Loxahatchee Slough to the Loxahatchee River
instead of to the C-18 canal. The SFWMD accomplished this redirection by installing
a culvert (G-92) in the C-18 canal that diverted excess flows to the main stem of the
Loxahatchee River in the mid-1970s (Dames and Moore 1989). Finaly, Birnhak
suggested the construction of a low head dam to act as a salinity control barrier
immediately downstream of Jonathan Dickinson State Park. While this would prevent
the saltwater wedge from moving up the river, it would also eliminate the flowing
character of the lower river and interfere with navigation.
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Christensen (1973) made a preliminary investigation of the oyster bars that used to
exist in the vicinity of the FEC railroad trestle prior to their removal in 1976-77.
These bars occupied a significant portion of the narrowest part of the Loxahatchee
River Estuary. Freshwater flow from the area (about 330 square miles) and tidal flow
into the estuary must pass through this opening. Previous filling of this area further
restricted this opening to about 510 feet wide. Christensen (1973) calculated that the
oyster bars and bridge piling limited the area of free flow through the narrows to
one-fifth of the existing width. Christensen's (1973) preliminary report recommended
removing the living oysters to another location and dredging the remaining bars to a
depth not greater than -6 feet mean seal level. His calculations indicated that this
remova would not greatly increase the upstream encroachment of seawater to the
Northwest Fork and would improve circulation in the estuary particularly along the
south side of theriver.

Alexander and Crook (1975) produced a comprehensive study of the maor changes
in vegetation that have occurred in South Florida over the last 30 or more years. This
study utilized aerial photographs and ground truthing to examine plant communities
along the Northwest Fork of the Loxahatchee River and Kitching Creek. Plant species
lists were compiled for Sites 13 (RMs 7-8), Site 14 (RMs 7.0-7.5), and Site 15 (RMs
6.0-6.5) on the Northwest Fork and Site 10 on Kitching Creek. Upon identifying the
signature of the most abundant community types, they were able to use
photointerpretation to identify major vegetative communities from a 1940 aerial
photograph. Areas of dead and living cypress canopy with a mangrove understory
were noted in 1970. They concluded that since 1940, prairie and swamp hardwoods
had been displaced by pineland and mangrove communities due to a lowering of the
groundwater table and invasion of salt water between RMs 6 and 8. They were able
to identify areas of active logging in the aerial photographs, which could explain the
loss of mature trees within portions of the watershed. Also, they mentioned the
impact of fire, hurricanes, and heavy frost on the mgor plant communities. At RM
6.5, they collected freshwater peat at a depth of 24 inches below the surface. Based
on this information, they further concluded that there was no evidence that cypress
forest had extended much further downstream than about RM 6. Wanless (written
communication, 1982) suggested that RM 6 has experienced brackish conditions for
a least the last 4,500 years. Finaly, Alexander and Crook (1975) predicted that the
mangrove invasion would accelerate, if anthropogenic activities in the upper
floodplain of the river further reduced the freshwater head.

FDEP 1985. Ten years after publication of Alexander and Crook’s (1975) study, the
Florida Department of Natural Resources (FDNR 1985) produced a follow up report
indicating that many mature cypress trees from river mile 7.0 to 9.0 were dead and
the number of trees stressed near river mile 9.0 had increased substantially from 1979
to 1982 as compared to the 1975 study. By 1984, the majority of cypress trees
downstream of Kitching Creek (RM 7.8) were observed to be dead (FDNR 1985).
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Chiu_(1975) conducted a saltwater intrusion study to determine the effect of
removing the oyster bars that had formed in the vicinity of the FEC railroad trestle
over the mouth of the estuary. The oyster bars were considered by local government
and citizens to be a major cause of the deteriorating condition of the river. This was
due to their restrictive effects on tidal and freshwater flow that are vital to the self
cleaning capacity of the river. The oyster bars were also considered to inhibit boating
by local residents and tourists. Chiu's (1975) study was conducted to determine the
effect of removing the oyster bars on the tides, tidal currents, and saltwater intrusion
into the Loxahatchee River. The study consisted of field studies to determine the
existing river hydraulics and salinity distribution. Salinity was measured at 43
stations, seven tide recorders were installed, and current measurements were taken at
seven locations. Chiu relied on published soundings for river bathymetry. These data
were used to set up and calibrate a two stage numerical model to predict the effect on
the river system of removing the oyster bars.

The study concluded that dredging the oyster bars to a depth of -6 feet MSL under
and adjacent to the FECRR trestle and AIA bridges will decrease the tidal range on
the east side of the bridges about three percent and the time phase will be delayed
about five minutes. The tide range on the west side of the bridges will increase about
three percent and the tidal time phase will advance about five minutes. The model
predicted an increase peak flood tidal flow of 320 feet/second (ft) and the peak
volume will increase by 4 x 106 ft. The model also predicted that the high water slack
salinity profiles would move 260 feet to 600 feet further inland. This model was also
used to predict the effect of removing the sandbars adjacent to the FECRR trestle and
AlA Bridge along with the oyster bars. This modification resulted in a predicted
further inland movement of the high slack salinity profiles by 350 feet to 900 feet.

Hill (1977) conducted a salinity-monitoring project during the removal of the oyster
bars in the vicinity of the FECRR trestle from August 5, 1976, to August 29, 1977.
The objective was to determine the extent of saltwater intrusion in the Loxahatchee
River estuary at high slack tide before, during and after the removal of the bars.
Twelve permanent sampling stations were selected along the estuary from 1.44 to
9.24 river miles above Jupiter Inlet. Measurements were taken at the deepest location
at each of the sites and intermediate sites were sampled to determine the exact
location of the saltwater wedge for that tide. The leading edge of saltwater intrusion
in this study was defined as the location where the salinity equaled 1 ppt at high slack
water, one foot above the streambed. Measurements were taken at one foot above the
streambed and one foot below the surface at each location. Salinity data were taken
once a month for one year at the highest slack water tide each month. Hill (1977)
presented no conclusions that related the tide and salinity changes to the oyster bar
removal project. The report instead presents the data collection methodology and their
findings on tables, maps, and graphs. The study estimates that the inflow measured at this
gauge represents roughly one-third of the daily freshwater inflow to the river. The extent
of the saltwater wedge appears to correlate more closely to the level of freshwater inflow
than it does to the tide height data. The effect of the oyster bar removal on the salinity
wedge is not apparent from these data.
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M cPherson (unpublished) During 1980-81, McPherson studied the transitional area
between the cypress forest community and the mangrove community on the
Northwest Fork. In May of 1981, he observed surface salinities of 20 to 30 ppt in an
area of dead and stressed cypress. In another area of intermediately stressed cypress,
surface salinities ranged from 15 to 20 ppt. Shallow groundwater salinities decreased
with depth below the land surface and distance from the river with the exception of
areas where seepage of fresh water was observed from nearby higher pinelands.
McPherson concluded that there was no evidence that cypress forest ever extended
much further than his Site 7E (approximately river mile 5.5, RM) on the Northwest
Fork. Site 7E was characterized as an area of dead cypress snags now populated by
mangrove forest in the middle of the river. It was assumed that cypress were unable
to survive due to high surface and groundwater salinities.

M cPher son and Sabanskas (1980) reviewed the history and environmental concerns
of the Loxahatchee River basin identifying those areas that need further study. For
most of the areas identified, establishment of a baseline for the estuary and basin was
recommended. Specific needs included saltwater encroachment, sedimentation, and
pollution in the estuary. Specific objectives of their study included defining: (a) basin
characteristics (e.g., basin divides, land cover, land use, and soil type; (b) major input
and output patterns of water, sediment, and selected chemica constituents to and
from the estuary, and the transport of these items within the estuary; (c) baseline
information on the bottom sediment, seagrass beds, and wetlands, and on areal, tidal,
and seasonal patterns of water quality within the estuary; and (d) selected functions
and interrelationships within the estuary in terms of water, sediment, chemical input
and output, basin characteristics, circulation, water quality and biology. The balance
of this report concerns itself with the first objective of the investigation; it presents
the major physical features of the basin, divides the basin into sub-basins, identifies
the direction of surface water flow, and locates selected USGS stations on a
photomosaic map.

McPherson et al. (1982) conducted a study (1980-81) to provide baseline
information on the estuary. The report was presented in the form of a large one page
atlas providing information on bathymetry, hydrology, and benthic sediment and
biota. The base map provides information on the location of seagrass, sand bars and
oyster bars in the estuary. Other maps and tables show the evolution of the sand bars
over the previous forty years, the bottom sediment characteristics, and the biomass of
seagrass. The report also gives a history of the estuary to aid in understanding the
physical and biological characteristics of the present system. The Loxahatchee River
estuary was originally formed by a gradual rise in the sea level and the level of
rainfall in this area. The estuary was shaped and modified by natural processes until
the early 1900s when early settlers made alterations to the upstream watershed. Due
to the opening of additional inlets and changes to area water flow, the inlet closed up
and remained closed most of the time except when opened by dredging until 1947.
The estuary has been maintained open by dredging since that time.
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Duever (unpublished data) The principal problem affecting the plant communities
located along the NW Fork of the Loxahatchee River has been the gradua reduction
in the number and geographic extent of healthy bald cypress in the floodplain and
their replacement by mangroves. Virtually all of the cypress in the lowermost area of
the wild and scenic river segment are now dead as are the majority of cypress below
Kitching Creek. Above Kitching Creek, the number of live trees increases with
increasing distance up the river. An analysis conducted by the U.S. Geological
Survey between 1979 and 1982 documented the extent of environmental stress in the
bald cypress community along the L oxahatchee River corridor (Duever, unpublished
data). The study examined core samples collected from cypress trees at 21 sites (69
treesin total) located up and down the river to identify changes in tree ring width and
quality over time. The results of the study indicated that although al of the trees
sampled had experienced stress at periodic intervals over their life histories, the
proportion of stressed trees in the downstream section (below river mile 9.0)
increased from 30 percent in 1940 to 80 percent in 1982. Stressed trees above River
Mile 9.0 decreased from 11 percent to 3 percent during the same period. Further, the
study found a high correlation between the incidence of growth stress and high
salinity in surface water and soils. Figures A-1 and A-2, show the results of this
study for the percent of trees with poor quality tree rings, percent of trees with small
rings, and percent of trees with large rings from year 1760 to 1982.
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Figura A-1. Changes In cyprass thea rng size and quality through time downstream of river
mile 8, NW Fork of the Loxahatchea River (from: Duever, unpublished, USGS data)
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Figura A-2, Changas in cypress tree fing size and quality through tirme upstream of fver mile 9.0, NW
Fork of the Loxahatches Rover (from: Duever unpublished data (USGS data).

Russell and M cPherson (1984) conducted an intensive study of the relationship of
salinity distribution and freshwater inflow in the Loxahatchee River estuary from
1980-1982. The report presents baseline information on the areal and seasonal
variations of salinity in the Loxahatchee River estuary and evaluated the effects of
freshwater inflow on that salinity regime. The report contains information on areal
and vertical salinity distribution, freshwater inflow, tidal fluctuations, and rainfall.
The study had the benefit of both extreme high and low freshwater flow periods
during their study. Characteristic low flows were measured in the dry season
(November to May) and extremely high freshwater flows occurred for several days
following Tropical Storm Dennis (August 18, 1981).

Freshwater inflows to the major tributaries were measured at six continuous gauging
stations including the Northwest Fork of the Loxahatchee River, Cypress Creek,
Hobe Grove Ditch, and Kitching Creek. Information on freshwater inflow to the
Southwest Fork was provided by the SFWMD at S-46. Key results of this study
showed that in the NW Fork, a gradient of fresh water mixing with seawater occurs
over a distance of 5 to 10 miles. The satwater wedge (identified in this study as a
bottom salinity > 2 ppt) moved daily over 0.5 to 1. 5 river miles as a result of change
in freshwater inflow. The estimates of the total amount of fresh water [from all
sources] needed to restrict brackish water (>2 ppt) from the upstream reaches of the
NW Fork at mean high tide if tidal discharges are not altered are presented in Table
A-1.
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Table A-1. Estimates of the Total Amount Fresh Water Needed to Restrict Brackish Water
at Mean High Tide

Total* Mean Daily Upstream Extent of Saltwater
Freshwater Discharge (cfs) Wedge in River Miles
220 7.0
130 8.0
120 8.2
75 9.0
43 10.0
26 11.0

* includes NW Fork + all upstream tributaries

For comparison, average inflow of fresh water to the NW Fork during the 1980-81
extended dry season was 57 cfs. Large volume freshwater discharges from the C-18
canal to the SW Fork can cause extreme vertical stratification of the estuary with a
freshwater layer on the surface overlying denser seawater. However, most of the time,
no fresh water is discharged from C-18, and tidal flows of high salinity water (>25
ppt) predominate the SW Fork. Appendix F provides a summary of salinities
developed by Russell and McPherson (1984) for the Loxahatchee River and estuary
under various flow discharge rates.

Based on the flow/salinity relationships provided in this study, the total amount of
fresh water (from all sources) needed to restrict the saltwater wedge from the
upstream reaches of the river was determined to be 120 cfs at river mile 8.2 (located
at the confluence of Kitching Creek and the NW Fork of the river). Of this total flow,
57% (or about 68 cfs) is derived from the NW Fork, 32% (38 cfs) from Cypress
Creek, 7% (8 cfs) from Hobe Grove Ditch, and 4% (5 cfs) from Kitching Creek
(Russell and McPherson, 1984)

Russell and _Goodwin (1987) describe the development of a two-dimensional
estuarine simulation model (SIMSYS 2D) to simulate tidal flows and circulation
patterns in the Loxahatchee River Estuary system (Jupiter Inlet, the North and South
Intracoastal Waterways, the central embayment, and three tributary streams). The
model was calibrated using new and existing tidal stage data, tidal velocity data, and
new information relating to the distribution of tidal flow volumes. The model was
used to predict water levels, water-velocities, and water-transport and could simulate
tidal flow and circulation in the estuary. The report acknowledges that the 250 foot
grid size of the model, the narrow channel widths of connecting waterways, and the
central embayment channel to the inlet makes detection of circulation features within
them difficult.

Dames and Moore (1989) submitted a preliminary plan to the SFWMD for
conceptual approval that would supply additional fresh water for the NW Fork of the
Loxahatchee River and groundwater recharge to areas east of the Loxahatchee
Slough. The plan called for restoration of the Loxahatchee Slough to predevel opment
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conditions and the construction of above ground reservoirs to retain wet season
rainfall until the dry season when it could be used to supply the Loxahatchee River
and groundwater recharge.

Specific objectives of the plan were:

- To restore the predevelopment conditions in the Slough by raising and
maintaining water levelsto closely reflect those present prior to devel opment.

- To provide an additional base flow of fresh water to the headwaters of the
Loxahatchee River in order to prevent further saltwater intrusion and impacts
to wildlife habitat.

- Torestore and maintain groundwater and surface water levels in areas east of
the Loxahatchee Slough which are currently experiencing depressed
groundwater levels due to withdrawals from municipal well fields and other
large users.

- The planned reservoirs encompassed approximately 4,800 acres with a total
storage capacity of 26,000 acre-feet. The plan also used the existing cana
network so that the further excavation of canals will be kept to a minimum. A
probabilistic computer modeling analysis was conducted on the proposed
design (Dames and Moore 1989). The results of the probabilistic model
predicted that the following objectives could be achieved:

- Anincrease in the duration of Loxahatchee Slough water levels at or above
elevation 17.5 feet MSL

- Anincrease in the duration of 50 cfs or higher flows to the Loxahatchee River
from 75 percent of the time to 97 percent, and;

- The plan provided an average flow of 20 cfs for ground water recharge to
areas east of the Slough every year.

The plan also called for a canal connection to the Loxahatchee River via Cypress
Creek to provide direct discharge from a reservoir located to the west of the creek in
Martin County. The plan would create an additional 650 acres of shallow wetland
habitat, and 3,965 acres of deepwater aquatic habitat, restore and enhance 4,200 acres
of freshwater wetland habitat, provide flood control benefits for the South Indian
River Water Control District, reduce the amount of excess water in the cana systems
during the wet season, reduce amounts of flood waters discharged into the southern
part of the estuary through the Southwest Fork, and maintain residential lake levels
east of the Slough and additional areas available for recreation to local citizens.
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Law Environmental (1991) developed the West Loxahatchee River Management
Plan for the Jupiter Inlet District. A portion of the report discussed the analysis of
unpublished flow, salinity and rainfall data collected from the NW Fork by the
SFWMD (Dewey Worth, personnel communication, 1991). The data set (January
1985-January 1988) included in situ water column measurements of salinity collected
on amonthly basis at high tide from 18 sites |ocated within the three forks of the river
and estuary. This period of record encompassed years of above and below normal
rainfall, including extreme high flow and prolonged periods of zero from both G-92
and S-46. Flows from G-92 were used as a surrogate parameter for estimating
freshwater discharges to the NW Fork.

Average and median flows discharged to the NW Fork of the river through G-92 were
recorded as 50 and 56 cfs, respectively over the three year study. Average bottom
salinity recorded at river miles 9.2, 8.0, 6.9, and 5.7 were 0.4, 2, 8, and 17 ppt,
respectively. Vertical stratification of the water column was most prominent at river
miles 2.6 and 8.0. A shalow sill in the river bend at RM 4.0 acted to restrict the
saltwater wedge from penetrating upstream. Under extreme low flow conditions (G-
92 flows < 8 ppt) the salinity profile of the NW Fork was transported upstream by
slightly more than one river mile. Under these low conditions average bottom salinity
values recorded at river miles 9.2, 8.0, 6.9, and 5.7 were 3, 13, 17, and 25 ppt. Surface
and botton salinity at river mile 8, located within the area of cypress die-off, was less
than 0.2 ppt and 0.4 ppt for 50% of the 1985-1988 data set.

The study suggested that releases from S-46 could be used to form a freshwater
“plug” in the central embayment which can be transported upstream within the NW
Fork on arising high tide. In this sense these releases would act as a salinity barrier to
prevent saltwater intrusion of the NW Fork. In addition, discharges from S-46 were
reported to have substantial effects upon salinity regimes many miles upstream of the
NW Fork. Possible management options for the river may include maintaining
discharges from S-46 and G-92 in order to maximize the effectiveness of limited
volumes of fresh water.

Although the flows from S-46 and G-92 were shown to be independent from each
other, the lower portion of the estuary demonstrated a significant relationship with
flows from S-46. Flows from S-46 were also strongly associated with the bottom
salinity at river mile 5. In order to maximize the amount of fresh water available to
the Loxahatchee River, management options could include maintaining designated
discharges from both G-92 and S-46 that are linked to the daily tidal cycle.

Based on the SFWMD 1985-1988 data set, the report divided the tidal Loxahatchee
into five zones. Zone | extends down river to a point below Kitching Creek and is
tidal fresh water (Table A-2). From Hobe Grove Ditch to Kitching Creek it overlaps
Zone |1, which extends downstream to river mile five. Zone I1l begins near river mile
seven and includes much of Zone Il, but aso includes the upper embayment area
down to river mile four. Zone IV covers the river between miles five and three, and
ZoneV runs from river mile four to theinlet.
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Appendix A

Table A-2 Proposed Salinity Zones for the Loxahatchee River and Estuary*

Zones Minimum Salinity Maximum Salinity
(ppt) (ppt)
I Fresh 4.0
Il 2 15
Il 11 19
[\ 15 28
V 23 Marine
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*  As proposed by Law Environmental (1991) using the estuarine classification
system of Bulger et al. (1990) which is based on species salinity ranges

The report concluded that salinity control within the river would be better served if
implemented as a program of freshwater discharge management. Salinity control by a
regulated freshwater discharge at average flow conditions of 40 to 50 cfs could
benefit the region by establishing a stable salinity wedge location for the estuary
system.

Ward and Roberts (unpublished) Between October 1993 and January 1994, Ward
and Roberts examined six vegetative transects on the Northwest Fork of the
Loxahatchee River between Indiantown Road (State Road #706) and the mouth of
Kitching Creek (RM 8.0). Generally the density (tree density stems/hectare) of bald
cypress (Taxodium distichum) increased from downstream (Transect #6, RM 8.5)
near Kitching Creek to upstream (Transect #1, upstream of RM 10 just north of State
Road #706). A noticeable drop in cypress occurred at Transect #3 (upstream of RM
10 and just north of Interstate 95), which was heavily populated with pop ash
(Fraxinus caroliniana), red maple (Acer rubrum) and cabbage palms (Sabal
palmetto). They did not examine the density of mangrove during their study.

M cPherson and Halley (1996) in their publication, The South Florida Environment:
A Region Under Stress, documented the encroachment of mangroves, along with the
overall reductions in freshwater flows, maintenance of lower groundwater levels,
short duration high volume freshwater flows for flood protection, and changes in the
quality of runoff.

Hohner (1994) used aeria photography and satellite imagery to examine vegetative
changes in the Loxahatchee Slough between 1940 and 1989. The Loxahatchee
Slough is part of the headwaters of the Loxahatchee River. In a comparison of the
vegetative classes forest land (hammock), nonforested wetland (wet prairie), forested
wetland (cypress), and nonforested wetland (marsh), she concluded that with GIS
anaysis there was a general trend toward dryer hydroperiod vegetation land cover. A
portion of the study area, in which water levels were raised to pre-channelization
levelsin 1979, exhibited arecovery to longer hydroperiod vegetation.
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Dent (1997). Water quality studies were performed by the Loxahatchee
Environmental Control District to assess the effects of constructing two rock and
earthen dams to close off channels that had been providing a “short cut” for water
flow up and down the NW Fork of the River (Dent 1997). The construction of these
two dams helped to restore more natural river flow to the historic meandering oxbow
sections of the river. This added approximately 0.7 river miles distance that salt water
must now travel upstream to impact the freshwater cypress swamp communities of
the NW Fork. Salinity studies were conducted for two, nine month periods prior to,
and after construction of the project. Maximum daily bottom salinity from two water
quality stations located above and below the construction sites were used for
comparison. Results of the study showed that closure of these short cuts resulted in
lower salinity concentrations after construction, and longer response times for the
upstream station to experience an increase in salinity as compared to pre-construction
values.

Dent_and Ridler (1997). The Loxahatchee River District completed a 12-month
salinity monitoring study of the NW Fork (March 1996-February 1997), to establish a
flow/salinity relationship using three water quality monitoring stations 63, 64 and 65
(see Figure 11 of this report). Water quality station #63 is located near the Jonathan
Dickinson boat ramp; water quality station #64 is located downstream of Kitching
Creek; water quality station #65 is located upstream of Kitching Creek. Although the
monitoring period was dightly wetter than normal, the following observations were
made.

- Flow rates, decreasing from 150 cfs to below 60 cfs over five days, resulted in
the almost immediate movement of salt water into the monitoring area. As
flow increased to near previous levels, the saline water was rapidly pushed
downstream out of the monitoring area.

- During the study period, salinity was recorded on 294 days. On the average,
50 cfs was met on 33% of the 294 monitoring days. When flow was equal to
or less than 50 cfs, the salinity was greater than 2 ppt at the station 65 95% of
the time and the salinity was greater than 2 ppt at station 64 100% of the time.
Therefore, 50 cfs was insufficient to maintain freshwater conditions at either
of the two sampling stations. It was determined that if flows of 100 cfs or
higher were achieved, for 41% of the sampling days, salinity at Station 65
would not be greater than 2 ppt and the salinity at Station 64 would be greater
than 2 ppt only 9% of the time.

- Dalily tidal fluctuations through the Jupiter Inlet influence the salinity of the
NW Fork in a short-term cyclical process and salinity at a specific location
may increase by 5-10 parts per thousand (ppt) in the few hours between low
and high tides. Tides in the Loxahatchee River typically range from 2-3 feet in
height and move at approximately 5-10 mph and influence the river over a
distance of 10 river miles. Winds also have a significant effect on the height
of the tide; for example, strong northeast winds that occur during autumn and
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winter months tend to push additional amounts of saline water upstream into
the River, resulting in higher than average tides. (Russell and McPherson
1984).

- Based on their analysis of data they concluded that during dry periods a
minimum flow of 50 cfs was insufficient to maintain the saltwater wedge
downstream of water quality stations #64 and #65. The study suggested both a
minimum and a maximum flow range for the NW Fork of the Loxahatchee
River. Their proposed minimum flow rate for the delivery of water to the NW
Fork was 75 cfs (as measured at the SR 706 bridge) for the end of the dry
season (May), and 130 cfs for the wet season (July-November). They also
recommended a maximum flow target, i.e., discharges to the river should not
exceed 150 cfs during the dry season (months of February-May), (dry season),
and no greater than 300 cfs during the wet season (June-November).

SFWMD (1999) As late as 1998, the original USGS flow target of 50 cfs established
by Rodis (1973) was still identified as the recommended minimum flow target for the
NW Fork. The origin of this target was based on water flowing over the Lainhart
Dam; a broad crested weir located 0.1 mile north of SR 706. The dam consists of a
combination of steel sheet pile and cypress logs constructed at elevation 10.5 ft.
NGVD. Previous flow rating curves developed for the dam in 1984 tended to under
estimate flow over the dam. The dam was reconstructed in 1998 and flow-rating
curves developed for the dam tended to significantly over estimate discharge. For this
reason District staff conducted arecalibration of the rating curve for the Lainhart dam
in 1998 which provided a more redlistic estimate of river flow over the dam. These
data were compared to earlier U.S.G.S. data generated for the river ten and twenty
years earlier and suggested that the 50 cfs minimum flow requirement for the river
should be modified based on the newer information.

This new calibration information was then used generate a more accurate picture of
the relationship between discharges over the dam and maintaining bottom salinity
values at key points along the river. Results of the analyses indicated that a minimum
flow target of 64 cfs was needed to maintain the saltwater wedge (as 2 ppt bottom
salinity) just downstream of the point at which Kitching Creek flows into the NW
Fork of the river (SFWMD memorandum dated August 20, 1999).

A LITERATURE REVIEW OF THE EFFECTS OF SALINITY
ON BALDCYPRESS

The previous section provided a comprehensive summary of the various studies that
have been conducted on the Northwest Fork of the L oxahatchee River within the past
thirty years and documented the changes that have occurred. Historically the
Loxahatchee River supported a freshwater cypress community, which extended
downstream to approximately river mile 5.5 (McPherson unpublished data). Due to
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hydrological aterations in the region caused by the building of canals and levees, the
permanent stabilization of the Jupiter Inlet, and removal of oyster beds at FECRR
Bridge the historic freshwater communities within and along the Loxahatchee River
were exposed to higher salinity regimes. The saltwater intrusion and higher salinity
levels allowed for salt-tolerant red mangroves (Rhizophora mangle) to extend
upstream into areas historically dominated by baldcypress (Taxodium distichum).
Increased levels of salinity are believed to adversely affect vegetation by three
primary mechanisms: 1) direct effects such as specific toxicity and disruption of
metabolic pathways 2) indirect effects such as declines in the levels of water and
nutrient uptake in plants unable to adjust their internal osmotic potentials to
compensate for reduced soil osmotic potentials and 3) alterations of the plant’s energy
relations (Greenway and Munns 1980, Allen 1994). The objectives of this section are
to summarize what is currently known about the effects of salinity on baldcypress.
Topics that will be discussed include the response of baldcypress to acute and chronic
exposure of saline waters, age sensitivity, intraspecific variation among baldcypress
individuals, symptoms of salinity stress, and potential mechanisms used by bald
cypress to minimize the concentration of chloride and sodium ionsin plant tissue.

According to Conner and Askew (1992) very little research has been conducted on
salt tolerance in baldcypress. The studies that have been conducted to date focus
primarily on areas in southeastern Louisiana, Georgia, South Carolina, and North
Carolina. It is extremely important to note that although these studies can aid District
staff in understanding the effects of salinity on baldcypress, the salinity thresholds
cannot automatically be applied to populations in Southeast Florida. Florida's rivers
and baldcypress communities have not been historically subjected to saltwater
intrusion as other populations in the southeastern United States. The natural selective
pressure of saltwater intrusion in other southeast populations favored the survival of
more salt-tolerant individuals and the establishment of their offspring in brackish
environments over atime span of many generations (Allen et al. 1997, Yanosky et a.
1995). The selective pressures in these areas began long before the early twentieth
century, the timeframe that Florida' s populations have been under selective pressure.
Therefore, it is hypothesized that bal dcypress populations in brackish environments in
Louisiana, Georgia, South Carolina and North Carolina can tolerate higher salinity
levels than individuals living in brackish environments in southeast Florida.

Acute and Chronic Effects of Saltwater Intrusion

A study was conducted in Georgetown, South Carolina to determine the impact that
short-term saltwater flooding would have on six-month and eighteen-month
baldcypress seedlings (Conner and Askew, 1992). The water had an initial salinity of
30 ppt and the water level was maintained at approximately five centimeters above
soil surface. The seedlings exposure to saline waters ranged from zero to five days,
and upon remova from the pool they were flushed with freshwater, and allowed to
grow for an additional nine weeks. Only 30% of the six-month seedlings exposed to
saline waters for one day survived to the end of the study and 0% survived flooding
for two or more days. In contrast, 90% of the eighteen-month seedlings survived two
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days of flooding and 30% survived up to four days of flooding. The results of the
experiment suggest that younger seedlings are much more sensitive and susceptible to
saltwater flooding than older ones. Krauss, Chambers, and Allen (1998) found an
indirect relationship between soil salinity levels and germination capacity of
baldcypress seeds. The seeds used in the study were collected from eight open-
pollinated half-sib families in Louisiana and Alabama and were exposed to varying
levels of salinity (O ppt, 2 ppt, 4 ppt, and 6 ppt). The mean germination under the
four salinity regimes was 26.3, 22.9, 15.4, and 10.2%, respectively.

A study conducted by Krauss et. a (2000) compared survival of baldcypress
seedlings planted on three sites in Louisiana characterized by coastal swamp forest
degradation. The most saline site had an average salinity level of 2 ppt throughout
the 1996 growing season, but the levels did rise to 4.2 ppt in August 1996 and as high
as 15 ppt in October 1997. The average salinity values for the other two sites were
1.2 ppt and 0.5 ppt in 1996, with only slight modifications in 1997. Surviva at the
end of the 1996 growing season was 86.4%, 93.0%, and 99.5%, respectively, and
17.7%, 92.7%, and 98.3% at the completion of the 1997 growing season.

Researchers at Clemson University flooded baldcypress seedlings with water having
salinities of 0 ppt, 2 ppt, and 10 ppt. Those exposed to zero ppt and 2 ppt survived
until the end of the three-month experiment while those exposed to 10 ppt died within
two weeks (USGS 1997). In contrast, Conner (1994) had a 100% survival rate for
seedlings regularly watered for three months with a saline solution of 10 ppt. The
difference between these experiments is most likely due to the fact that the former
baldcypress were constantly inundated with saline water whereas the latter were only
watered with it. Other studies suggest that baldcypress is more sensitive to the
combined stress of flooding and salinity than either factor alone (Allen et. al 1996,
Javanshir and Ewel 1993, Conner 1994).

Based on the results of these studies it can be concluded that the acute effects of
saltwater intrusion on baldcypress seedlings are dependent on the salinity levels of the
water, the age of the individuals, intraspecific variation among individuals, and the
amount of time the seedlings remain flooded. At thistime, very little is known about
the response of mature bald cypress to acute doses of salinity and the chronic effects
of long-term, low saline exposure on seedlings, saplings, and adult baldcypress.
Adult intraspecific variation to salt-tolerance was discussed in a paper prepared by
Yanosky and Hupp in 1995. Their study identified three mature individuals of
baldcypress in Cape Fear River estuary, North Carolina that were living in highly
saline areas (soil sodium concentrations ranging from 44.9 to 77.8 mg/g) where all of
the other individuals had died and attributed their presence to higher salt-tolerance.
The estimates of baldcypress salinity tolerance reported in the literature range from
0.1 ppt (Beal 1977) to 8.9 ppt (Penfound and Hathaway 1938). According to (1994)
the most accurate estimates on the mean level of salt tolerance in Louisiana were
derived from Chabreck (1972) and Wicker et al. (1981). Chabreck analyzed the
average soil pore water salinity level for five baldcypress transect’s located in close
proximity to the swamp-marsh boundary, and estimated the average salinity tolerance
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to be 1.9 ppt with a standard deviation of 1.4 ppt. Wicker et a. graphed the relative
rate of decline in baldcypress trees per acre versus sainity levels, and found that the
rate of decline began to substantially increase between salinity levels of 1.8 and 2.1
ppt. From these findings Wicker concluded that baldcypress swamps would be
confined to regions where the salinity level does not rise above 2 ppt for more than
fifty percent of the time the baldcypress are exposed to flooding or soil saturation.

Symptoms of Salinity Stressin Baldcypress

There are many symptoms of salinity stress in baldcypress. These include reductions
in diameter and height growth, leaf damage and biomass reductions, declines in
stomatal conductance and net photosynthesis, and increases in chlorine and sodium
ionic concentrations in leaf, stem, and root tissues. An indirect relationship between
diameter growth and the number of days seedlings were flooded with saline water
was noted in the study conducted by Conner and Askew in 1992. The six-month and
eighteen-month seedlings experienced steady declines in diameter growth with the
latter exhibiting shrinkage after the third day of flooding. Krauss et al. (1999) found
the diameter growth of baldcypress seedlings flooded with water containing 6 ppt of
sodium chloride significantly less than the control seedlings flooded with freshwater.
A study was conducted by the U.S. Geological Survey from 1979 to 1982 to
document the extent of salinity stress in baldcypress located along the Loxahatchee
River (Duever — unpublished data). Core samples were collected from sixty-nine
trees, all located along different portions of the river, to assess if the width of tree
rings and their overall quality had changed overtime. It was found that although each
tree sampled had endured stress at intermittent intervals throughout their life span, the
percentage of individuals experiencing stress down-gradient of river mile nine
increased substantially. 1n 1940, the percentage of stressed trees downstream of river
mile nine was 30% whereas in 1982 it was 80%. The pattern of reduced radial
growth discussed above has also been observed in populations subjected to permanent
freshwater flooding (Y oung et al. 1993).

Conner and Askew also discovered that the height growth of the six and eighteen
month cohorts was negative due to die-back of the main stem and resprouting of
seedlings. A direct relationship was identified between the amount of die-back and
the number of days of saltwater flooding for the older seedlings. Badcypress
seedlings exposed to 6 ppt and 8 ppt saline waters showed large declines in height
growth in comparison to seedlings exposed to zero and 2 ppt (Allen, 1994). Similar
results were noted in Krauss et. a (1999) in which the height increments for the 4 ppt
and 6 ppt salinty treatments were fifty and twenty percent, respectively, of the
control treatments. Baldcypress seedlings planted at sites with mean salinity levels of
2 ppt, 1.2 ppt, and 0.5 ppt in the 1996 growing season had average seedling heights of
121.6 cm, 165.9 cm, and 196.4 cm, respectively, at the end of the 1997 growing
season (Krauss et al. 2000). Pezeshki (1990) did not find significant effects on height
growth in seedlings watered with 3 ppt saltwater for sixty days, but did find the
results significant when the seedlings were flooded. As in the case of ring diameter,
many studies have also reported reductions in overall height of baldcypress exposed
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to permanent freshwater inundation (Conner and Day 1976, Duever and McCollom
1987, Keeland 1994, Mitsch et. al 1979 and Stahle et. al 1992).

Leaf injury and death both serve as good indicators of baldcypress experiencing
salinity stress. A study conducted by Allen, Chambers, and Pezeshki in 1997, which
exposed first-year seedlings to varying salinity conditions (O ppt, 2 ppt, 4 ppt, 6 ppt,
and 8ppt), determined that overall increases in salinity cause the highest reductionsin
leaf biomass followed by root biomass and then stem biomass. A significant decline
in mean leaf area was noted between seedlings exposed to water containing O ppt and
2 ppt of sodium chloride although the individual responses varied. The more tolerant
individuals did not experience die-back at the top of the plant and gradually lost their
older basal leaves while maintaining and/or producing healthy, younger leaves. The
less tolerant individuals experienced partial stem die-back and limited refoliation
along the lower section of the stem. As salinity levels rose from O ppt to 4 ppt, a
larger percentage of total seedling biomass was partitioned to the roots. It was
suggested that this increase might be an adaptation to increase the overall surface area
thereby increasing the probability that roots may encounter zones of lower salinity.
The biomass partitioning to the roots was observed to decline at salinity levels above
4 ppt. The authors attributed this to the large increases in Na/lK and Na/Ca ratios,
which can cause significant disruption of root metabolic functions.  Similar
reductions in leaf, shoot, and root biomass were noted in the six-month and eighteen-
month seedlings exposed to saltwater. The six-month seedlings biomass declined
following one day of exposure while the eighteen month seedlings exhibited declines
following two days, but showed signs of stabilization after four days (Conner and
Askew, 1992). Krauss et al. (1999) evaluated the differences in root elongation
among five half-sib families of baldcypress exposed to varying salinity conditions (O
ppt, 4 ppt, and 6 ppt). Root elongation was significantly greater for the control
treatment than the other two treatments, which had values only 60% and 24% of the
control, respectively.

Stomatal conductance® and net photosynthesis were reduced when sdinity levels
exceeded 3 ppt (Pezeshki et. al 1987, Pezeshki 1990, and Pezeshki 1992). The mean
values of photosynthesis and stomatal conductance at 8 ppt were less than 30% of the
mean values recorded at O ppt (Allen et. al 1997). A study conducted at the
University of Georgia in which baldcypress seedlings were flooded with 32 ppt of
saline water for forty-eight hours also found decreased levels of photosynthesis
(University of Georgia Savannah River Ecology Laboratory News Release, 1996). A
negative relationship between leaf ionic content and photosynthesis was noted in
studies conducted by Pezeshki et. al (1988, 1990) and Allen (1994). Pezeshki’s 1988
study found that internal leaf carbon dioxide concentrations remained constant as | eaf
ionic concentrations rose suggesting that the increased ion levels may interfere with
normal photosynthetic processes by inhibiting RUBISCO or other enzyme activity.

1 A numerical measurement which indicates either the rate of water vapor or carbon dioxide passage
through the stomates or stomatal diameter.
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The study conducted by Allen et. al in 1997 found that as overall salinity levels rose,
greater amounts of chloride and sodium were detected in leaf, stem, and root tissue.
The highest chloride concentrations were found in the leaves while sodium
concentrations were virtually equal in leaf and root tissue. Failure to exclude sodium
and chloride from leaf tissue may result in increased water stress, ion imbalances or
toxicity, and hormonal imbalances (Flowers et. al 1977, Greenway and Munns 1980,
Poljakoff-Mayber 1988). In Allen’s experiment, the three seedlings exhibiting the
highest levels of salt-tolerance had sodium concentrations 34% lower than the mean
vaue. In addition, the most tolerant individuals to 6 ppt had 20% and 25% lower
chloride values in their leaves and roots, respectively, in comparison to the mean
levels. The study found a significant negative linear correlation between sodium and
chloride concentrations in the leaves and the Potential Survival Index suggesting that
elevated ion concentrations can be associated to low salinity tolerance (Allen 1994).
Varying abilities of baldcypress individuals to expel sodium and chloride are often
the reasoning used to account for intraspecific variation (Thomson 1988 and Ashraf
and Fatima 1995).

Allen’s findings were strengthened by the Krauss et al. (2000) study, which found a
linear relationship between the free soil water salinity at the time of collection and
foliar concentrations of sodium and chloride. The seedlings planted at sites with mean
salinity levels of 2 ppt, 1.2 ppt, and 0.5 ppt had foliar sodium concentrations of 0.54,
0.26, and 0.11%, respectively, while foliar chloride concentrations at the most saline
location were approximately 1.8 times greater than the other locations. In addition,
significant site-level differences in Na/K and Na/Ca tissue ratios were documented.
Wyn Jones et al. (1979) proposed that Na/K ratios must be maintained at levels less
than one to maintain normal cellular functions. Flowers and Lauchli (1983)
hypothesize that the cells are damaged when the Na/K ratio increases because sodium
can only partialy substitute for potassium in the cell. The Na/K ratio on the most
saline plot in Krauss' study exceeded 1.0, which may account for the higher levels of
stress observed. Allen et al. (1997) and Pezeshki et al. (1988) also reported Na/K
foliar ratios that exceeded one when baldcypress seedlings were exposed to salinity
levels above 2 ppt and 8 ppt, respectively.

Potential M echanisms Used by Baldcypressto Minimize Salinity | mpacts

Research has been conducted to explore the possible mechanisms of ion exclusion in
baldcypress. Noble and Rogers (1992) outlined the following physiological responses
as potential routes of ion removal: (1) control of uptake at the root plasmalemma and
tonoplasts of the cortex (2) accumulation and release of ions from stele to xylem, (3)
reabsorption of ions by xylem parenchyma cells (4) phloem trandocation, and (5)
compartmentation in older leaves. Another tactic that baldcypress may use when
overburdened by large amounts of chloride in the soil is tranglocation of the ions from
living, outer sapwood rings to non-living, inner heartwood rings. An experiment
conducted by Yanosky and Hupp in 1995, used proton induced X-ray emission
spectroscopy to assess chloride concentrations in increment corings gathered from
baldcypress in North Carolina. The study found that four of the five trees, which had
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the highest chlorine concentrations in the outer sapwood, exhibited the similar pattern
of an abrupt increase in chloride within the outermost heartwood ring in comparison
to the innermost sapwood ring. The authors believe that the shunting of chloride ions
from younger to older rings may be a mechanism to sustain physiologically tolerable
levels of ions within the living ray parenchyma, especialy the parenchyma adjacent
to the cambium.

Conclusions

The information gathered in this literature search can be used to help understand
potentially dangerous salinity levels in regard to successful cypress recruitment and
survival, the extent of intraspecific variation, the various symptoms of salinity stress,
and the mechanisms used by baldcypress to minimize salinity exposure. The specific
salinity levels tested in the various experiments on baldcypress seedlings, which are
summarized in Table A-3 and Figure A-3 can only serve as initial guides to the
salinity values necessary to retard further baldcypress mortality in upper reaches of
the Loxahatchee River. As exemplified in the literature search, the majority of the
research conducted to date has concentrated on the seedlings response to acute
dosages of salinity. Although salinity tolerance appears to increase with age, it is
extremely important to note that salinity levels must be maintained at levels which
protect baldcypress seedlings because levels that protect only mature adults will not
ensure a sustainable population. As shown on Figure A-3, at 2 ppt there are major
declines in the seedlings net photosynthesis, stomatal conductance, and mean height,
and by 4 ppt significant declines in leaf biomass and germination capacity. Although
these studies demonstrate that some individuals can withstand higher levels of
exposure, one may argue from established ecological principles that sodium chloride
concentrations of 2 ppt and higher could have greater adverse effects on the
Loxahatchee's baldcypress population than coastal Louisiana populations, as the
former has had less opportunity to select more tolerant strains. It is essential that site
specific studies be conducted to verify salinity levels that negatively impact survival
and recruitment for freshwater baldcypress in the Loxahatchee River because they
have not evolved under the same saltwater selective pressures characteristic of other
populations in the southeastern United States.
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Table A-3 Summary of the Physiological Responses of Taxodium distichum to Varying L evels of Salinity

Salinity Germination Survival Height & Root & Shoot Biomass (g Stomatal Conductance (g.,) Foliar ionic
Levels Capacity Diameter dry wt) Photosynthesis(A) concentrations
L eaf size (cm?)
Oppt |263%*° 100% @ end of 3 months Mean leaf biomass 2.14(1") ! | g,=91.8mmol m7s(1)’ | Na 0.05%*’
when flooded Mean leaf area 415 ¢ | A=3.88 nmol(CO,) m?/s(1)’ Cl" 0.38% *’
Mean root biomass 2.39(2) !
0.5 ppt 99.5% (1996) © Average seedling Mean leaf biomass 15.4° Na’ 0.11%°
98.3% (1997) © ht. in 1097 was Cl 0.64% °©
196.4cm ©
1.2 ppt 93.0% (1996) © Average seedling Mean leaf biomass 7.1° Na" 0.26%°
92.7% (1997) © ht. in 1097 was Cl 0.66% °©
165.9cm ¢
2ppt | 22.9%° 86.4% (1996) © Average seedling Mean leaf biomass 1.99(1) ! | gy-74.0 mmol n¥/s(2)’ Na" 0.54%°
(94% of control) | 17.7% (1997) © ht. in 1997 was Mean leaf biomass 4.6 © A=3.18 nmol(CO,) m?%s(2)’ Clro.77% °
100% @ end of 3months | 121.6cm © Mean |eaf area 366 ° A Na' 0.4% *!
when flooded Mean root biomass 2.56(1) ! Cl'1.6% *
99%’
3 ppt Significant Both g,, and A were reduced °
reduction in height
growth when
flooded (~50%) vs.
control, but not
significant when
only watered. ¢
4ppt | 15.4%° 95% -Height increment | Mean leaf biomass 1.44(2) ' | g, =70.2mmol m*/s(2)’ | Na' 0.6% *
(57.5% of control) 50% of control " Mean |eaf area 253 ¢ A=3.30 nmol(CO) m¥s(1,2)! | CI'1.9% *

Mean root biomass 2.31(3) !

2 Krausset a. (1998) ° Clemson University © Krauss et al. (2000) ¢ Allen, Chambers, and McKinney (1994) © Conner (1994) " Conner and Askew (1992)
9 Pezeshki (1987) " Krauss et al. (1999) ' Allen, Chambers, and Pezeshki (1997) ! James Allen L.S.U. Ph.D. Dissertation (1994)
! Mean values within a column followed by the same number are not significantly different (P> 0.05) Allen, 1994 * Values estimated from graphsin Allen 1994,
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Salinity Germination Survival Height & Root & Shoot Biomass (g Stomatal Conductance (gy,) Foliar ionic

Levels Capacity Diameter dry wt) Photosynthesis(A) concentrations

L eaf size (cm?)
Root elongation 60% of
control "
6 ppt | 10.2%° 83%’ -Height increment | Mean leaf biomass 0.58(3) ! | g,,-38.1 mmol m*/s(3) | Na" 0.62%*
(39.2% of control) 20% of control " | Mean leaf area 69¢ | A=2.17 nmol(CO,) ms (3) ! | CI"2.33% '
-Diameter growth Mean root biomass 1.54(4) !
significantly less | Root elongation 24% of
then control © control "

8 ppt Survival of seedlingsfrom | Large declinesin Mean leaf biomass 0.16(4)! | g, = 21.4 mmol m?/s(4)’ | Na'1.2% *!
15 open-pollinated families | height growth ° Mean leaf area24 c®® | A=1.11 nmol (CO,) m%/s(4) ' | CI" 2.63%*
ranged from 42% to 97% d Mean root biomass 1.04(5) ! Mean g,,and A <30% of
73% control '

10 ppt 100% mortality
within 2 weeks when
flooded °
100% survival @ end of 3
months when watered °

30 ppt Six month seedlings’ Six & 18 mo. 6 mo. seedlings biomass
-30% 1d. of flooding seedlings declined following 1 d. of
- 0 % 2-5d. of flooding experienced steady | exposure. 18 mo. seedlings
Eighteen month seedlings’ | declinesin biomass declined after 2 d. '

-90% 2d. of flooding
-30% up to 4d. of flooding

diameter growth
and negative height
growth '

2 Krauss et al. (1998) ° Clemson University © Krauss et al. (2000) ¢ Allen, Chambers, and McKinney (1994) ® Conner (1994) ' Conner and Askew (1992)
9 Pezeshki (1987) " Krauss et al. (1999) ' Allen, Chambers, and Pezeshki (1997) ' James Allen L.S.U. Ph.D. Dissertation (1994)

! Mean values within a column followed by the same number are not significantly different (P> 0.05) Allen, 1994

*Vaues estimated from graphs in Allen 1994.
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Figure A-3 The Response of Baldcypress Seedlings to Increasing Salinity Levels
(Measured as a Percentage of the Freshwater Control)
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APPENDIX B -- HISTORICAL VEGETATION
DISTRIBUTION ALONG THE NORTHWEST FORK OF
THE LOXAHATCHEE RIVER
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Aerial Photography/GI S Study M ethodology

Existing historical aerial photography was used to compare spatial and temporal changes
in the distribution and abundance of vegetation communities along the floodplain of the
Northwest Fork of the L oxahatchee River, document changes in vegetation cover, and correlate
those changes to magjor eventsin the watershed. This study examined 1940, 1953, 1964, 1979,
1985, and 1995 aerial photographs to determine the vegetative distribution during each decade.
The 1940, 1979, 1985, and 1995 aerial photographs were specifically chosen because those dates
correspond to atime prior to the permanent opening of the Jupiter Inlet, times before and after
enactment of Minimum Flows and Levels legisature, and the Federal Wild and Scenic
designation, and the most recent photograph available, respectively. The black and white aerial
photographs taken in 1940 were compared to color infrared photographs taken in 1985 and 1995
to quantify changes in the distribution and abundance of freshwater hardwood, cypress and
mangrove communities between river miles 4.5 and 11.2. For comparison purposes, total
acreage of vegetation types was analyzed within six segments of the 1940 and 1995 coverages.
The 1953, 1964, and 1979 aerial photographs were also digitized and compared with
photography from 1940, 1985 and 1995 between river miles 6.6 and 8.9.

The 1940 aerial black and white photographs (A ccession Numbers CJF 3-51, 17-53, 17-
54), which were taken on August 21, 1940 at a scale of 1:40,000 were obtained from the
National Archives (College Park, Md.). The 1953, 1964, and 1979 photographs were obtained
from the U.S. Department of Agriculture, Consolidated Farms Service Agency in Salt Lake City,
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Utah. The 1985 color infrared photographs were obtained from a special flight conducted for the
SFWMD by Abrams Aerial Survey Corporation on April 27, 1985, at a scale of 1:400 over Lake
Okeechobee and portions of the Loxahatchee River Watershed. Eight photographs from the
1985 survey were scanned to produce the floodplain coverage. The 1995 aerial photographs
(Accession Number NAPP 6966-089) were taken on January 26, 1995, at a scale of 1:40,000 and
the Digital Ortho Quads (DOQs) were obtained from the National Aerial Photography Program.
The 1940 photographs were scanned at a scale of 3' per pixel and georeferenced to the 1995
DOQQ’s. The 1995 agrids for the DOQQ’ s were scanned at a 1 meter-pixel resolution and
rectified to meet a 1:12,000 scale accuracy for the quarter quadrangles. All imagery was
produced in the State Plane Coordinate System, Florida East Zone, 1983 Datum. The floodplain
areas between RMs 6.6 and 8.9 were digitized for the 1979 photograph. The total vegetative
community coverage by type and by year was compared over time to quantify changesin
vegetative types over this 55-year period.

Plant community signatures utilized in this study were adopted from the Florida Land
Use, Cover and Forms Classification System (FLUCCS), Florida Department of Transportation,
1985 (Table B-1). Color and texture descriptions listed in the reference document were
compared with known vegetation from the 1995 aerial to establish the following list of observed
classifications:

Vegetative Coverages

428 Cabbage Pam

500 Water

510 Streams and Waterways
612 Mangrove Swamp

615 Stream Swamp

617 Mixed Hardwoods

621 Cypress

641 Freshwater Marshes
700 Barren Land

740 Disturbed Land

Using these categories, maor plant communities were delineated into distinct aerial units
characterized by specific tones and textures. Image tones refer to the brightness of an area of
background as portrayed by the film in a given spectral region (or in three spectral regions for
color or color infrared). Image texture refersto the apparent roughness or smoothness of an
image region. Textureis produced by the pattern of highlighted and shadowed areas as an
irregular surface isilluminated from an oblique angle. Mature forest appears as rough texture,
while agricultural fields appear as smooth texture. Categories such as cypress may be recognized
by the distinctive shape of the pin-like crowns of some trees (Campbell, 1987).

To validate the images produced by the major plant community-types in the floodplains
and associated upland communities, groundtruthing and field observations were conducted from
a helicopter in October and November 2000 and from ground surveys in November and
December 2000 and April 2002.
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TableB-1. Major Plant Communities and Signaturesfor Color Infrared Photos

Appendix B

Major Plant
Communities

Signature

Vegetation

Hydrology/Soils

300 Rangeland

321 Palmetto
Prairies

Bright pink, stippled
appearance

Saw palmetto (Serenoa repens)
is the dominant species. Other
potential species: bluestems
(Andropogon spp.), panic
grasses (Panicium spp.),
fetterbush (Lyonia sp.), gallberry
(llex glabra), and wax myrtle
(Myrica cerifera)

Good drainage, seldom
inundated

400 Upland Forest

428 Cabbage Palm

Dull, medium red color return
with a predominantly fluffy and
irregular crown texture with
individual crowns discernable

cabbage palms with live oaks
and vines

Rarely inundated/ fine
sands well to somewhat
poorly drained

500 Water black color for rivers streams,
creeks, canals and other
510 Streams and water bodies
Waterways
600 Wetlands Smooth "cottony” red with Dominated by red, white or Permanently to tidally

612 Mangrove
Swamp

generally even height*

Areas of stress may appear
as bright greenish color with a
rough or stipple texture

black mangroves (red towards
the water's edge, blacks toward
the landward side, whites more
landward

Other species Buttonwood,
seagrape, palms, brazilian
pepper, cocoplum

flooded/ very poorly
drained organics or
saline sands

615 Stream & Lake
Swamps

Varying size canopies of
irregularly shaped crowns
from very pin-like (cypress) to
mid-size fluffy and cottony
overlapping crowns of broad
leaf deciduous hardwoods.
Cypress greyish green other
hardwoods red color returns

Dominated by a mixture of water
tolerant hardwoods including red

maple, water oak, sweetgum,
willows, water hickory, bays

Cypress present but not
dominant

Seasonal inundation
depending upon weather
cycles/ Soils mixture of
sand, organics, and
alluvial materials

616 Inland Ponds &
Sloughs

Similar return as 615;
however, these areas are
found in depressions (ponds)
and poorly drained defined
drainages (sloughs) not
associated with rivers or
creeks

Dominated by cypress, red
maples, willows with no single
species dominating

Semi-permanent or
permanent hydroperiods
with a few inches of
slowly moving water/
Soils highly organic
sands or layered

621 Cypress

gray or gray-green color,
narrow, densely packed
crowns

Tallest trees near the center
with younger smaller trees
along the edges

Dominated by cypress bald or
pond

Other species: red maple, pond
apple, pop ash, water hickory

In drier sites laurel oaks, sweet
gum and bays

Semi-permanent or
permanent
hydroperiods/Poorly or
very poorly drained, high
in organics with peat
layer of varying
thickness on the surface

641 Freshwater
Marshes

Variable, black open water,
areas of faint pink to white
return (floating aquatic
vegetation), other vegetation
pink to red range producing a
smooth to stippled texture

Sawgrass and cattail greenish
to greenish-white return

Dominated by herbaceous
vegetation including
maidencane, common reed,
cordgrass, bullrush, sawgrass
and cattails with some
pickerelweed and arrowhead

Seasonally to
permanently flooded,
may dry out during
droughts/ Very poorly
drained, mineral or
organic

*We noted that darker tones of red within the mangrove community appeared to be taller/older trees that had not been as

impacted by past freezes. These areas could be found generally in the interior of the communities and had perhaps been shielded

from the colder temperatures and stronger wind.
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Results & Discussion

1940 Vegetative Cover

Figure B-1 and Table B-2 (column 2) provide summaries of the major vegetation communities
found along the Northwest Fork and adjacent areas (including the floodplain, wetlands in
Jonathan Dickinson State Park [Wilson Creek] and some uplands) in 1940, based on areview of
historical black and white aerial photographs. Table B-2 summarizes the coverage (in acres) and
changes in coverage of each community type for 1940, 1985 and 1995.
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Figure B-1. 1940 L oxahatchee River Water shed (c. 1940)
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Table B-2. Interpreted vegetation coverages (acres) for 1940, 1985 and 1995 for the Northwest Fork and adjacent

Appendix B

areas, from river miles 4.5 to 11.2, based on aeria photography.

Acres Acres Acres
VEGETATION 1940 1985 1995 Difference | Difference | Difference
Coverage | Coverage | Coverage | 1940.19g5 | 1040-1995 | 1985-1995
Freshwater Plant Communities
Swamp Hardwood Cypress | 57 339 326 -129)  -141  -12
Stream Swamp
Inland Ponds and Sloughs 59 39 39 -20 -20 0
Freshwater Marsh NA 5 2 NA NA -3
Cabbage Pam 3 Il 4 +4 +1 -3
Category Total 529 389 371 -145 -160 -18
Saltwater Tolerant Plant Communities
Mangrove | 163 161 152 -2 -11] -9
Other
Disturbed or Cleared Lands 27 84 84 +57 +57 -0
TOTAL 719 635 607 -90 -114 -27
*Coverage in acres
** Since swamp hardwood, stream swamp and cypress communities could not be accurately distinguished in the
1940's photographs, these subcategories were combined to provide a basis for comparison.

Results show that the watershed was relatively undeveloped in 1940. The most obvious
features are the extensive freshwater swamp, the mangrove swamp located primarily downstream
of river mile 7.8, the abundance of wetlands associated with sloughs and ponds, and the overall
lack of urban development throughout most of the watershed.

Table B-3. Population as Reported in the U.S. Census in the L oxahatchee River Watershed

Municipality Y ear
(Incorporation dates)

1940 | 1950 | 1960 | 1970 | 1980 | 1990 | 1999*
Juno Beach (1953) - - 249 747 1,142 2,172 2,903
Jupiter (1925) 215 | 313 1,058 3,136 9,868 | 24,907 | 33,925
Jupiter Inlet Colony(1959) - - 242 396 378 405 416
Jupiter Island (1953) - - 114 295 364 549 561
Palm Beach Gardens (1959) - - - 6,102 | 14,407 | 22,990 | 34,557
Tequesta (1957) - - 199 2,642 3,685 4,499 5,122
Total 215 313 1,862 | 13,318 | 29,844 | 55522 | 77,484
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According to the 1940 U.S. Census, the Town of Jupiter contained 215 residents (Table
B-3). Interstate 95 and the Florida Turnpike had not yet been constructed. The major roads at
that time were Center Street, State Road 706 (Indiantown Road), State Road 710 (Beeline
Highway), U.S. Highway 1, State Road 708 (Bridge Road) and Northlake Boulevard. Although
the C-18 Canal had not yet been constructed, there was evidence of ditching from the
Loxahatchee and Hungryland Sloughs to the River. The Jupiter Inlet was open in the 1940
photograph, but the presence of sandbars probably reduced the amount of saltwater coming in
during high tides. The inlet was not permanently stabilized for navigation until 1947. On the
Northwest Fork, tides, winds and periodic storm events may have had sufficient effects upstream
past the mouth of Kitching Creek to promote growth of what appear on the photographs to be
mangroves along the northern river bank, extending upstream to river mile 7.8. In Figure B-2,
the 1940's distribution of the swamp hardwood (dominated by cypress) community is color-
coded green, while mangroves are color-coded orange. This coverage represents our earliest
photographic record of the distribution of mangroves and freshwater communities. Freshwater
communities begin to disappear downstream of river mile 7.8 as mangrove became more
common. Thelast remnant of freshwater swamp vegetation occurs at river mile 5.8.

1940: Vegetative Changes along the Northwest Fork of the Loxahatchee River

1840 egatation Types
Crnamenials
Cabbage Falmg
Flangioyes

Irtard Pamds

B Cypress

Cleared Lands
Loxahatches River

Figure B-2. 1940 Vegetation
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Flow from the three main tributaries of the river and runoff from the surrounding lands
feed into the northern loop of the river. The uplands and sloughs provide a network of
interconnecting lakes, ponds and wetlands (Figur e B-1) that feed into these tributaries. There are
extensive wetlands (prairies and four major sloughs) between Kitching Creek, the North Fork,
and Bridge Road at the north end of Jonathan Dickinson State Park in Martin County. Two of the
sloughs appear to connect the North and Northwest Forks. These four areas historically may
have provided sources of surface water flows to the river, but only Wilson Creek is still
connected to the river today. Other visible hydrologic characteristics identified in the 1940
photographs included the following (refer to Figure B-1 for location of features):

On the Northwest Fork, Hobe Grove Ditch was not present in 1940, but Moonshine Creek
was apparent and drained a wetland slough to the north

No citrus was grown near theriver asit istoday, but there was extensive land clearing north
of SR 706 on the east side of the Northwest Fork perhaps for agriculture

A wetland slough connected Jones Creek to Lake Worth Creek (in the vicinity of what is
today Frenchmen'’s Creek)

Jones and Sims Creeks were lined with mangroves south of SR#706
The Southwest Fork was a meandering creek that appeared to be dominated by mangroves
The Southwest Fork/Limestone Creek had been ditched but not channelized

Mangroves bordered the North Fork and transitioned into freshwater vegetation in the
vicinity of today’s park. The floodplain was very narrow in the mangrove areas

There were very few mangrove islands in the embayment area

Spoil mounds were evident along the Lake Worth Creek and the lower Indian River Lagoon
from the dredging of the Atlantic Intracoastal Waterway channel

An estimate of the location of Interstate 95 and the Florida Turnpike was made to define
the southern boundary of the study area in the 1940 photo. Unlike the clarity of later black and
white infrared photography that was taken in the 1950s and 1960s, it was difficult to identify
plant species other than cypress and cabbage palm within the freshwater communities. In
addition, the 1940 photographs were taken during August, when al trees would have full
canopies. Most subsequent aerial photographs were taken during the winter months when trees,
like cypress, are dormant and very distinguishable. Thusin Table B-2, total acreage of cypress
was combined with other freshwater vegetation to compare 1940 with 1985 and 1995 coverages.

In this study, the category of cypress represents a community dominated by cypress
(more than 50% coverage) but that also may contain red maple, pond apple, pop ash, water
hickory, laurel oak, and bay trees. The category of stream swamp represents a freshwater
community of primarily mixed hardwoods with cypress (present but not dominant). Cabbage
pams, which are normally associated with upland communities, are found within tidally
inundated to seldomly inundated areas of the floodplain along the Northwest Fork of the
L oxahatchee River. During the 2000 field observations, it was noted that those cabbage
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pams still surviving in inundated areas did not appear as healthy as those did at higher
elevations.

Table B-2 and Figur e B-2 show that in 1940, there were about 163 acres of mangroves
and 467 acres of cypress and stream swamp within the floodplain. Of the total 720 acres of
floodplain vegetation identified in the 1940 aeria photography, 65% was represented by the
stream swamp and cypress community while mangroves represented about 23%. Disturbed or
cleared land represented 27 acres or about 4% of this coverage. Mangroves dominated the
floodplain between river miles 4.5 and 6.0 and were present up to river mile 7.8. Stream swamp
and cypress were present upstream from about river mile 6.5 and were dominant above river mile
8.0.

1985 and 1995 Vegetation Communities

Beyond the obvious publicly owned lands and agricultural fields, the eastern portions of
the Loxahatchee River Watershed were highly urbanized by 1985 and 1995 (see Figure 8 —
Main Document). A 1999 census estimate showed that the Town of Jupiter had a population of
33,925 residents within the city limits. Jupiter residents plus neighboring municipalities
accounted for a total of 77,484 residents (Table B-3). This number, however, does not include
the residents of unincorporated Palm Beach County in the western portion of the watershed (e.g.
Jupiter Farms). According to the Palm Beach County Planning and Zoning Department records,
the 1999 census estimated an additional 10,506 residents in Jupiter Farms and 3,536 in Palm
Beach Country Estates. Interstate 95 and the Florida Turnpike stand out as major features that
bisect the landscape along with extensive areas of agriculture (primarily citrus and cattle
grazing), and the 11,471 acres of Jonathan Dickinson State Park.

Whereas in the 1940 black and white photographs the canopy appeared to be very
uniform among swamp hardwood areas, in the 1995 photographs, the canopy seemed to have
varying heights, colors and textures. Field observations showed that while some remaining areas
maintained more than 50% cypress coverage, other freshwater communities consisted of mixed
hardwoods including red maple (Acer rubrum), water hickory (Carya aquatica), laurel oak
(Quercus laurifolia), pond apple (Annona glabra), pop ash (Fraxinus caroliniana), dahoon holly
(Ilex cassine), and bay (Persea spp.) that are characteristic of a freshwater hardwood swamp.
These areas were designated as “ stream swamp” in the 1985 and 1995 coverages.

The most striking features noted in the comparison between the 1940 photos and those
taken in 1985 and 1995 were as follows:. a) the dredging and filling of former mangrove islands
between river miles 4.5 and 5.5; b) the loss of floodplain and wetlands due to apparent flow
diversions, invasion of upland species and development; and c) the effects of the placement of
bulkheads along both shorelines of the estuary and lower Northwest Fork. Also, the islands and
oxbows appear to have been heavily scoured over the years. These changes are reflected in total
acreage differences between the 1940, 1985 and 1995 coverages. There is an overall loss of
approximately 114 acres (17%) of wetland/floodplain area during this 55-year period (T able B-
2).
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Figures B-3 and B-4 illustrate the 1985 and 1995 distributions of vegetation within the
floodplain. Color infrared photography allowed for the identification of a greater number of plant
categories and better observation of vegetative changes. The 1985 photo represents the
distribution of vegetation at the time that the L oxahatchee was designated as Florida's first Wild
and Scenic River.

1985 Floodplain Vegetation along the Morthwest Fork of the Loxahatchee River
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Figure B-3. 1985 Vegetation

Whereas in 1940, mangroves were dominant between river miles 4.5 and 6.5 and were present up
to RM 7.8, mangroves became dominant between river miles 5.5 and 8.7 and extended upstream
to RM 10.4 by 1985. The floodplain in 1985 included 163 acres of mangroves, which
represented 25% of the vegetation coverage in the Northwest Fork, and 390 acres of freshwater
vegetation, representing approximately 61% of the coverage (Table B-2). Therefore, between
1940 and 1985, there was about a 10% loss of freshwater vegetation and a 4% increase in
mangroves within the floodplain area. One would suspect that mangrove encroachment should
be higher; however, between 1940 and 1985, there was a loss of mangroves reflected in the
category Disturbed and Cleared Land, which increased from 4% in 1940 to 13% in 1985. Also,
the floodplain decreased in acreage from 720 acres to 635 acres.
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1995: Floodplain Vegetation along the Northwest Fork of the Loxahatchee River
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Figure B-4. 1995 Vegetation

There were no major changes in coverage between 1985 and 1995 (Table B-2). This
relative stability of plant communities may be attributed to two factors. First, in 1987 additional
culverts and operationa criteria were added to G-92 to reconnect the Loxahatchee Slough with
the NW Fork resulting in more water being added to the NW Fork (see section on Hydrologic
and Salinity Conditions at the beginning of Chapter 5). Second, there was above normal rainfall
and flow to the river during the 1990s. As aresult of these changes, on average, an increase of
30 cfs subsequently delivered through G-92 may have helped to stabilize the distribution of fresh
and saltwater communities.

Both the 1985 and 1995 photographs show apparent changes in the distribution of
mangroves and freshwater plant community coverages in the Hobe Grove Ditch and Cypress
Creek areas. In 1985 and 1995, mangroves were present within the lower portion of Kitching
Creek. Near the mouth of the creek, mangroves appear as forests whereas further upstream they
appear as understory vegetation with a cypress/cabbage palm canopy. By 1995, there were 152
acres of mangroves (25%) and 371 acres of freshwater vegetation (60%) (see Table B-2) along
the Northwest Fork (east of Interstate 95 and the Turnpike). Although the total coverage of
freshwater vegetation decreased by 144 acres (27%) between 1940 and 1985, only 19 additional
acres were lost from this community between 1985 and 1995.

To obtain a more detailed look at changes in freshwater and saltwater communities
between 1940 and 1995, District staff divided the River into six segments (Lower NW, Mid NW,
Upper NW, Wilson Creek, Kitching Creek, and Island Way Creek (Figure B-5).
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1095 DOQG

Figure B-5. Location of River Segments
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Figure B-6. Comparisons between 1940 and 1995 Cover ages by River Segment
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Figures B-6, B-7 and B-8 illustrate the changes in freshwater and saltwater communities
and disturbed lands between 1940 and 1995 by river segment. Most of the changes were
observed within the Lower and Middle Northwest Fork segments. Between 1940 and 1995,
mangroves exhibited both losses and gains (Table B-2 and Figures B-6, B-7 and B-8) so that the
total coverage remained essentially unchanged. Mangroves were lost due to development of
islands between river miles 4.5 and 5.5 in the lower segment of the river, including 84 acresin
the vicinity of Island Way Bridge. Mangroves increased in coverage upstream, primarily
between river miles 6.0 and 8.5 in the middle segment, by invasion into freshwater communities.
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@ 200 B Freshwater Communities —
S O satwater Communities
< 150 ] U Disturbed Lands T
(@)
#* 100
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L 50 I
0 ,L l .=|>
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Figure B-7. 1940 Vegetation Coverage along the L oxahatchee River, by Segment
River Channel Tributaries
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FigureB-8. 1995 Vegetation Coverage along the L oxahatchee River, by Segment.

Freshwater communities were present in al segments, but primarily in the Upper NW
segment. Disturbed and/or Cleared Lands were present primarily in the Lower NW segment.
Those Disturbed Lands that were not developed reverted to mangrove communities. Brackish
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water marsh plants were observed as understory within these communities. As a side note, family
photographs taken of plant communities in 1964 and 1966 (personal communication, Richard
Roberts, Jonathan Dickinson State Park) provided clear evidence that large areas in the vicinity
of the power lines (approximately river mile 6.5) that were brackish water marshes in 1964-66
were taken over by mangroves by 1985.

Six Decade Analysis

In order to provide a more detailed analysis of observed vegetation changes over time,
Didtrict staff analyzed black and white aerial photographs taken of the Northwest Fork and
floodplain, between river miles 6.6 and 8.9, during the years 1940, 1953, 1964 and 1979. These
early vegetation coverages were also compared to more recent infrared Digital Ortho Quad
photographs that were taken from the watershed during 1979, 1985 and 1995. Results of the six-
decade analysis of vegetative changes are summarized in Figures B-9 and B-10. River miles 6.6
to 8.9 represent that area of the river where the majority of the vegetation changes have occurred
during the past 55 years. These figures clearly represent the progressive encroachment of
mangroves and displacement of freshwater swamp communities that occurred between river
miles 6.6 and 8.9.

100

90—

80

OMangrove

B Cypress

% Coverage in Acres

1940 1953 1964 1979 1985 1995
Year

Figure B-9. Mangrove Encroachment between River Miles 6.6 and 8.9.

1953 to 1979 Vegetation Cover ages

Details of the 1940, 1985 and 1995 aerial photos were discussed earlier. Aeria photos
from 1953 to 1979 were obtained, but were studied in less detail due to limited time and
resources. Severa overall trends and changes were nevertheless identified from this brief
examination (Figure B-9). In 1953, mangrove coverage increases substantially in comparison to
the 1940 photography. Mangroves represented about 29% of the total area, but still appear to be
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absent upstream of river mile 7.8. The coverage of the stream swamp and cypress community
has decreased although it is still the largest (67%) category of coverage in the floodplain.

By 1964, the aeria photography shows additional replacement of the freshwater
communities by mangroves. Mangroves had colonized the Northwest Fork as far as river mile
8.7 and were present at the mouth of Kitching Creek.

The 1979 photograph shows the continued decline of the freshwater communities and
increase in mangrove coverage. Freshwater communities represented only 38% of the coverage.
Mangroves had increased to 60% and had advanced to areas above river mile 9, which are
located outside (upstream) of the regions shown in Figure B-10.

Factorsthat Influenced Changesin Vegetation

Several field trips to the Loxahatchee River were made during 2000 and 2001 to gain general
familiarity with the terrain and to groundtruth plant community signatures. During these trips it
was noted that many of the remaining freshwater marsh areas, and Wilson and Moonshine
Creeks have been heavily invaded by the exotic Old-World climbing fern, Lygodium
microphyllum. The Lygodium appears to smother existing vegetation. Also, there was apparently
anet loss of brackish water marsh habitat, primarily between river miles 6.5 and 7.8 associated
with an invasion by mangroves during the 1990s.

The presence of mangroves along the lower NW Fork of the river shown in the 1940
photograph may be the result of several factors. Prior to 1947, the inlet opened and closed
periodically. During periods when the inlet was open, saltwater may have had the opportunity to
penetrate the lower portion of the river allowing mangroves to become established. Other factors
that may have contributed to increased salinity levels within the estuary and lower Northwest
Fork prior to 1940 include: (a) construction of the Intracoastal Waterway in 1928 that linked the
St. Lucie inlet with the Lake Worth inlet, (b) USACE dredging of the inlet and lower estuary; (c)
construction of the Lainhart and Masten dams; (d) construction of Bridge Road, which reduced
inflow from Kitching Creek; and (e) construction of a small agricultural ditch that diverted water
from the Loxahatchee Slough marsh to the SW Fork of the river.

Several additional changes had occurred in river vegetation by 1953. These changes
correspond to the opening of the Jupiter Inlet in 1947, which permanently changed the lower
estuary from a freshwater/brackish water system to a salinity regime more characteristic of
estuarine conditions (USACE 1966). In addition, back-to-back hurricanes of the late 1940's and
their associated high winds and storm surges may have transported mangroves propagules far up
river, accounting for some of the mangrove colonization shown in the 1953 photography.

Vegetation changes observed after 1953 are probably related to physical and hydrological
changes that occurred in the late 1950’ s. Between 1957 and 1958, the USACE constructed the C-
18 Canal, channelized the Southwest Fork, and constructed the S-46 structure for flood control
purposes. These flood control improvements however diverted water away from the Northwest
Fork to the Southwest Fork (McPherson et a. 1982). High (spring or wind-driven) tide events,
occurring during periods when river flow was reduced, could have transported mangrove
propagules upstream. In addition, during the 1960's a developer dredged and filled a
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Figure B-10. Vegetation Changes Along the L oxahatchee River between River Miles 6.6 and 8.9, 1940 to 1995

FINAL DRAFT B-16 11/18/02



MFLs for the Northwest Fork of the Loxahatchee River Appendix B

number of mangrove islands within lower portion of the river and cut a channel through
the sandbar (“S-bar”) that historically provided a natural saltwater barrier between the
estuary and the upper reaches of the river. As aresult of these projects, saltwater could
now more freely penetrate the Northwest Fork of the river during low flow and high tide
periods.

Observed vegetation changes that occurred by 1979 correspond with the
continued operation of the C-18 cana which essentially eliminated freshwater flow from
the Loxahatchee Slough to the Northwest Fork from the time the C-18 canal project
became operational (early 1960’ s) until the construction of the G-92 structure in 1974. In
addition, dredging of the central embayment area (McPherson et a. 1982), combined
with oyster bar removal projects (Chiu 1975), and replacement of the Alternate A1A
bridge over the Loxahatchee River are thought to have improved tidal flushing of the
estuary. These projects may have also played a role in alowing saltwater and mangrove
propagules to further penetrate the lower portion of the river during dry periods. Review
of long-term rainfall records also show that during the 1970’s, the region experienced a
number of sequentia below normal rainfal years that also contributed to the river's
saltwater intrusion problems. This timeframe aso correlates to the period when small
and poor quality rings were formed in cypress trees in the River floodplain (Duever and
McCollum, 1982)

The apparent lack of change in the distribution of plant communities between
1985 and 1995 (Figures B-3 and B-4) can be attributed to two major factors. (a)
increased flows delivered to the Northwest Fork as a result of conveyance and telemetry
improvements made to the G-92 structure in 1987, and (b) increased rainfall experienced
within the basin over the past decade (Figure 4). These two factors resulted in
significantly more water being discharged downstream to the Northwest Fork via G-92
and the Lainhart Dam during the 1990's (see Figure 19). Other visible hydrologic or
structural changes noted in the 1995 photographs included the following:

Over 3,000 acres of citrus groves have been planted west of the NW Fork

Hobe Grove Ditch was dug through uplands to provide flood control for citrus groves
during the 1960s. Surface water flowing from this area during dry periodsis now
being retained to maintain the water table for these irrigation wells.

Most of the remaining inland ponds and sloughs appear to be much smaller in sizein
comparison to the 1940 photographs

I mpacts of Hydrological Alterationsand M eter ological Events on Vegetative
Changes

Odum et. al. (1982) noted that one generally unrecognized side effect of lowered
freshwater flow and satwater intrusion has been the inland expansion of mangrove
forest. The examples that were given included the mangrove borders of Biscayne Bay
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and much of the Everglades. These forests have expanded inland since the 1940s in
conjunction with man’s alteration of surface and groundwater flows.

The permanent opening of Jupiter Inlet, the alteration inflows of surface water,
the drop in the groundwater table, and an increase in sea level have promoted the
distribution of mangroves and taken their toll on the freshwater habitat of the Northwest
Fork of the Loxahatchee River. The altered location of the saltwater interface has
produced major changes in vegetative communities. In many areas, mangroves now
dominate habitat that was formerly dominated by freshwater cypress and additional
changes have occurred within remaining freshwater communities. Urban development
within the headwaters and the major tributaries will continue to alter freshwater inflows
and make any efforts towards preserving this historical flora more difficult.

Hurricanes have affected the watershed by producing extreme high water levels,
opening and closing of inlets, changes in topographica and land contour and by
producing severe physical damage to vegetation. Hurricanes have also been known to
spread plant propagules over long distances with their waves and high tides. Mgor
hurricanes and tropical storms occurred in the vicinity of the Loxahatchee in 1898, 1903,
1924, 1926,1928, 1933, 1948, 1949, 1964, and 1979. The 1903 storm created an 8-foot
storm surge in Jupiter, while Hurricane David in 1979 created a 5-foot surge with winds
gusting at 85 miles per hour (mph). Winds of 153 mph were recorded at the Jupiter
Lighthouse during the 1949 storm, which passed through Delray Beach (Barnes, 1998).

Historical heavy frost winters were reported in 1939-40, 1957-58, 1962-63 and
1964-65 (Alexander and Crook, 1975) and in 1977, 1983, 1985 and 1989 (Florida
Department of Environmental Protection, 2000). Evidence of a major meterological
event was apparent from infrared aerial photographs taken during a special flight for
South Florida Water Management District in April 1985. Mangroves aong the
Northwest Fork were defoliated and trees that were 30 feet tall or more exhibited broken
branches and trunks. The average monthly air temperatures for January and February
1985 had fallen to 46° and 52° F, respectively with temperatures ranging as low as 25°F
(U.S. Department of Commerce, Climatologica Data: Florida). Mangroves do not
tolerate temperature fluctuations exceeding 18° F or temperatures below freezing for any
length of time (Odum et. a, 1982). They may defoliate after exposure to 45°F or less.
This may explain why mangroves along the Northwest Fork of the Loxahatchee River are
not reaching the height of mangroves in warmer climates, which can range between 60
and 80 feet.

Although mangroves have taken over a considerable amount of the downstream
historical coverage of freshwater vegetation along the Northwest Fork of the Loxahatchee
River, the Wild and Scenic River segments of the waterway continue to be a valuable
natural resource and tourist attraction with both mangrove and cypress habitats. Asin
coastal areas, mangroves still provide shoreline stabilization, wildlife habitat, and
aesthetic values.
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Summary

Results of the comparisons of aerial photographs from 1940, 1985, 1995 and other
years showed the following:

Aerial photography of the watershed from 1940 revealed an abundance of swamps,
wet prairies, inland ponds, and sloughs. Mangroves were present from river mile 4.5
to river mile 6.0 and extended upstream to river mile 7.8. Freshwater stream swamp
and cypress communities were present upstream from river mile 6.5 and were
dominant within the floodplain portion of the study area above river mile 8.0,
comprising about 73% of the vegetative coverage of the Northwest Fork, while
mangroves represented 22%.

An apparent reduction in total acreage of the river floodplain between 1940 and 1995
can be attributed to severa causes, including scouring of the riverbed, bulkheading,
development, and loss of wetland vegetation to transitional and upland species due to
flow diversion and lowering of water levelsin the watershed. Most of the vegetative
changes occurred in the lower and middle segments of the Northwest Fork and were
documented by more detailed examination of the area between river miles 6.6 and 8.9

By 1985, much of the watershed had been devel oped with the exception of Jonathan
Dickinson State Park. Freshwater communities represented 61% of the total coverage.
Mangroves represented 25% of the coverage and had become dominant along the
shoreline upstream to river mile 8.7. 1n spite of the increased encroachment of
mangroves upstream in the floodplain, mangroves increased only 4% in overall extent
due to losses of these plants from urbanization. Freshwater communities decreased
by 10%.

Freshwater flows to the Northwest Fork increased during the period between 1985
and 1995, due to construction and improved operation of the G-92 Structure and
increased rainfall. These changes may account for the fact that only minor differences
in vegetative coverage occurred during this ten year period.

Improved aerial photography that was used during 1985 and 1995 made it possible to
distinguish differences in structure and composition of the freshwater communities.
Thisimproved resolution may account for the apparent increase in number of species
and apparent loss of cypress dominance along the immediate river corridor upstream
of river mile 9. Such changes could also be explained by the impact of saltwater
intrusion and decreased surface and ground water inflow.

An analysis of six decades of change based on aerial photographs and review of other
research studies, indicates that most of the mangrove encroachment seemed to occur
between 1953 and 1979. Also during this period, the inlet was stabilized and
freshwater flow was redirected from the Northwest Fork to the Southwest Fork of the
river for flood control.
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INTRODUCTION

Floodplain vegetation along downstream segments of the Northwest Fork of the
L oxahatchee River has changed over the past century from freshwater swamp dominated
by bald cypress to salt-tolerant red mangrove swamp. Protection of upstream segments
of this community requires that sufficient quantities of freshwater be provided that will
protect the resource against significant harm and meet proposed minimum flow
requirements. In order to derive the required minimum flow criteria, arelationship
between salinity magnitude, duration and frequency and vegetation community changes
(significant harm) must be established. To begin the process of understanding and
documenting these relationships, field vegetation surveys were conducted along the
Northwest Fork between 2000 and 2002. From these data, a relationship between
measurabl e vegetation parameters at specific river locations, and long-term salinity
conditions were established.
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METHODS

Field Vegetation Survey
Surveys of the floodplain swamp vegetation (vascular macrophytes) along the

Northwest Fork (NW Fork) of the Loxahatchee River were conducted to characterize the
species and community changes that occur along the salinity gradient upstream from the
Jupiter Inlet and central embayment. These surveys provided both community-based
(i.e., canopy structure analysis, total number of observed species, community
composition) and species-based (i.e., abundance, number of individuals, height, trunk
diameter, age class) information. Two methods of vegetation surveys were used; a
semiquantitative method provided a more generalized view of the local community and a

guantitative method gave more specific information about the site.

Semiquantitative Vegetation Survey
A semiquantitative vegetation survey method, suitable for statistical analysis, was

used by SFWMD biologists to examine community-wide changes along the NW Fork of
the Loxahatchee River. This method was used primarily because: 1) it could be
conducted in a short period of time, allowing more sites to be surveyed in the time
available; 2) was not labor intensive; 3) provided areliable and generalized perspective

of the distribution of species; 4) and was more comprehensive in scope, as it allowed the
entire plant assemblage to be accounted for rather than just selected species. Sixteen sites
(labeled 5B through 10C) were selected and surveyed in November 2000 and seven
additional verification sites (labeled V1 through V7) were surveyed in December 2001
(FigureC-1).
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Figure C-1. Location of Semiquantitative Vegetation Survey Sites along the
Northwest Fork of the L oxahatchee River and Kitching Creek

Northwest Fork
Survey Sites

The locations of these sites were not random, but instead were based upon the following
criteria
V egetation survey sites were located more than 100 ft. from ariver bend or
oxbow. Thiswas done to reduce the potential effects of shifting currents,
riverbank dynamics, and river flow energy on vegetation community
composition.
V egetation survey sites were located at or near the center of the River's
floodplain and at least 100 ft. away from the floodplain-upland transitional
zone. Thiswas done to reduce the possible influence of freshwater seeps on
vegetation community composition.
During the survey, vegetation was examined within an area of approximately 400
ft (122 m) by 50 ft (7.5 m) along each river bank at asite. All vascular plant
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(macrophyte) species present were recorded and an estimated abundance index for
floodplain species was recorded. An abundance index was determined from a
dichotomous key that categorized a species abundance or cover into classes. This
method is based upon amodified version of the Braun-Blanquet cover-abundance scale
(Braun-Blanquet 1932, 1965; also see Mueller-Dombois & Ellenberg 1974, Bonham
1989) and was conducted as follows:

Description of Species Population Density Abundance I ndex

18, SPECIES MO PIESENL . .. .. ettt et ittt e et e e et et et e e e e et et e e e et s ten b e et e et ea e ea e a e enans 0
1b. Species present:
2a. Two or lessindividuals or lessthan 1% total coverage of area; rare.............coevevvevevennnnnn 1
2b. More than two individuals or more than 1% total coverage of area:
3a. Highly abundant or dense population (>75% cover), a dominant
component of the plant ComMMUNItY.......... ..o e 4
3b. Species not a dominant component of the plant community.
da. Sparse; widespread and of low density or restricted to
[ocalized POPUIBLIONS. .. ...t e e et e e e e e e e e e e e 2
4b. Common; widespread and of moderate density but not a dominant

component of the plant community (<50% COVEr).......c.vvvieriieiiiiieiniiee e 3

This information was used to provide ground truthing to companion aerial photography
studies of the River and to investigate general vegetation trends along the River that may
be associated with different salinity conditions. It also was used to indicate potential
“key” species of interest, to indicate where future quantitative survey methods should be
concentrated, and to support the development of a vegetation-salinity model for the NW
Fork. This semiquantitative method was also used to survey the lower Kitching Creek
areain November 2000 (Figure C-1).

Quantitative Vegetation Survey
A guantitative vegetation survey was conducted along the NW Fork of the

L oxahatchee River in January 2002. Ninesites (V7, 8B, 8D, 9A, 9B, 9C, V3, 10B, and
V1) that were previously surveyed by the semiquantitative method were re-surveyed
(Figure C-1). Dueto time constraints, site V3 was only partialy surveyed, so the data
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collected there was limited. The data from these sites were compared with the results of
the semiquantitative method and to correlate results with the calculated long-term salinity
(see Appendix H). At each sampling site, two strip quadrats (belt transects) were
established, one along each opposite shoreline. Each strip quadrat was 200 ft (60 m) by
25 ft (7.5 m), covering an area of 5000 ft* (465 m?). The selected area of each strip
guadrat was larger than that typically used to estimate density in tree communities (see
Bonham 1989).

At each of the nine sites, the parameters listed in Table C-1 were measured and
recorded for “key” species within a sampling plot. Age classes were defined as adults
(mature), saplings (juvenile taller than breast height but shorter than the canopy height),
seedlings (juveniles shorter than breast height), and stump sprouts (damaged adults that
resprouted from atrunk). Tree height was estimated using the hypsometer method (BSA
1967, Bonham 1989); the estimator was located at a fixed distance from the tree and used
a hypsometer tree scale to estimate the tree height. Mean tree canopy diameter (average
of shortest and longest) and trunk circumference at breast height were measured with a
tape measure. Tree canopy diameter was used to calculate tree cover area as follows:

Cover = [(canopy diameter)/2)?|p
Total (cumulative) tree canopy cover could, in some cases, exceed 100% of the survey
area since multiple strata of leaf cover at different heights above the forest floor are
possible within the forest structure. The cumulative tree canopy cover for tree height
classes was used to examine vertical distribution of the canopy cover and its changes
associated with salinity conditions. The tree diameter at breast height (DBH) was
calculated from the measured trunk circumference as follows:

DBH = (tree circumference at breast height)/ p

Due to time limitations, counts of red mangrove (Rhizophora mangle) were not
conducted at sites where it was the dominant vegetation species. An estimate of the
number of adults (approx. 200) was used, based upon the average canopy cover (25 ft%)
of measured adults at other sites and plot size (5000 ft? total/ 25 ft* per adult =200
adults).
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Table C-1. Measured Parameters* for Key Species.

Appendix C

Adults Saplings Seedlings | Stump Sprouts
Number of Individuals X X X X
Mean Canopy Diameter X X X
(used to calculate tree cover)
Tree Height X X X
Trunk Circumference X X X (cumulative)
(used to calculate DBH)

DBH= trunk diameter at breast height
*adiscussion of the methods and importance of these parametersin forest studies can be found in Mueller-
Dombois & Ellenberg 1974, Bonham 1989

“Key” species were selected from the results of the semiquantitative survey and a
corresponding literature review to represent different salinity tolerances, have
physiological characteristics that play important functional rolesin the forest ecology and
that make them useful asindicators of long-term salinity conditions. The criteriafor
selection of key species were as follows:

1. Speciesthat are widely distributed in South Florida freshwater swamps (i.e.
not found only in localized populations). This criteriawas used to ensure that
observed trends are most likely not due to uneven distribution of populations.

2. Speciesthat are locally abundance and significant components of the physical
forest structure. This criteria excludes minor (rare) species and to select those
that were primary constituents of forest structure, which allows changes to be
more reliably measured by survey sample sizes.

3. Terrestrial speciesthat are rooted in the soil substrate (i.e. not floating or
epiphytic). This excludes aquatics, which may reflect only short-term
(transient) salinity conditions.

4. Speciesthat arerelatively long lived (more than 10 years, i.e. generally woody
or tree species), which are more reliable indicators of long-term conditions.
Herbaceous species were excluded, as they typically have shorter life spans
(lessthan 10 years).

5. Speciesthat occupy different ecological niches and have different functional

rolesin the freshwater swamp (i.e. canopy, sub-canopy, shrubby). A decline
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in one or more of these functional roles can have ecologica consequences,
such as impacts to wildlife.

Species that are copious producers of differing seed types (e.g. berries,
samaras, etc.) that are readily spread (e.g. air-borne, water-borne, bird-
dispersed) throughout the area. This helps to ensure that an observed decline
in seedling or sapling numbersis not related to species-specific dispersal
characteristics.

Species that represent arange of saltwater tolerance and sensitivities (i.e.
obligate freshwater species, saltwater tolerant species, and transitional
species). This characteristic will help to document the range of salinity
conditions and changes along the NW Fork.

Information gathered from the semiquantitative vegetation survey indicated that a group

of ten species would fit the criteria described above. These speciesarelisted in Table C-

2 aong with their relative salinity tolerances obtained from areview of the available

literature.

Table C-2. Key Species|dentified along the NW of the L oxahatchee River

Species Saltwater Tolerance

Bald cypress (Taxodium distichum) Freshwater to dight salt tolerance®
Cabbage palm (Sabal palmetto) Freshwater to slight salt tolerance”
Laurel Oak (Quercus laurifolia) Freshwater®

Virginiawillow (ltea virginica) Freshwater®

Dahoon holly (llex cassine) Freshwater®

Pop ash (Fraxinus caroliniana) Freshwater®

Pond apple (Annona glabra) Freshwater®

Red Bay (Persea borbonia) Freshwater®

Red mangrove (Rhizophora mangle) Salt tolerant®

Red maple (Acer rubrum) Freshwater®

asee Allen 1994; Allen et al. 1994, 1997; Conner 1992; Javanshir & Ewel 1993, Pezeshki et al. 1986, 1987,

1990, 1995.

PCabbage palm is generally associated with freshwater and coastal habitats, see Johnson and Barbour 1990.

“no salinity tolerance data could be found for these species. However, field books indicate the community
that this speciesistypically found, such as freshwater or saltwater (see Tobe, et al. 1998).
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Results from the quantitative vegetation survey were examined for trends by calculating
means, standard deviations, medians, modes, as well as regression analysis correlating
measured parameters (Table C-1) with estimated long-term salinity conditions at each

site.

Vegetation Survey Results
Field data from the vegetation surveys are presented in tables at the end of this

appendix. Analysis of the vegetation data revealed a strong relationship between number
of species observed at each site and proximity to the Jupiter Inlet (expressed as river
mile), the source of salinity within the River (Figures C-2a and C-2b). Thisrelationship
was consistent and comparable between both the semiquantitative and quantitative
vegetation survey methods. Result from the November 2000 semiquantitative vegetation
survey (Figure C-2a) shows that the number of plant species (vascular macrophytes)
decreases dramatically from upstream (freshwater) areas to downstream (more saltwater-
dominated) areas. A similar trend was observed along Kitching Creek (Figure C-2a) for
data collected during the same period.

A second semiquantitative vegetation survey using the same method but at
intermediate sites was conducted during the following year (2001) and revealed a similar
trend (Figure C-2b), but with a higher total number of species. The differencesin
number of observed species could be accounted for by differencesin weather patterns
between the two years. The previous growing season (1998-2000) represented a drought
period, whereas 2001 was anormal rainfall year that had relatively warm weather up
until December. Although the total number of species differed, and perhaps would be
expected to vary from year to year, the significant positive trend indicates that the
number of floodplain plant species increases with distance from the inlet and henceis
reduced as salinity increases.
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Figure C-2a. Number of Observed Vascular Plant Species along the Northwest
Fork of the L oxahatchee River and Kitching Creek (November 2000
Semiquantitative Vegetation Survey)

Number of Species Observed along the NW Fork of the
Loxahatchee River and Kitching Creek; November 2000 Survey
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Figure C-2b. Number of Observed Vascular Plant Species along the Northwest
Fork of the L oxahatchee River (December 2001 Semiquantitative Vegetation
Survey)
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The abundance of freshwater swamp trees, which form the basic structure of the
upstream floodplain forest, declined with decreasing distance to the Jupiter Inlet
(increasing salinity conditions). Table C-3 shows the change in abundance of several
important swamp canopy tree species along the NW Fork. Tree species associated with
mixed freshwater swamps (bald cypress, dahoon, pop ash, and red maple) al declined in
abundance at sites closer to the Inlet. Virginiawillow, awoody shrub found in
freshwater swamps, also exhibited the same decline. In contrast, red mangrove
dominated areas more closer to the Inlet, but rapidly declined in abundance and was
absent in the most upstream (freshwater) sites (Table C-3).

To examine canopy density and height changes between sites, the estimated
canopy area and height of each tree were used. All tree heights at a site were sorted into
incremental (5-ft) height classes between 0 and 60 ft. The canopy areafor an individual
tree, which was calculated from the estimated canopy diameter, was summed for each
height class and graphed. Thisanalysis revealed possible changes in the forest structure
by river mile 9.7 and striking changes by river mile 9.2 (Figures C-3athrough C-3d).
The forest at river miles 10.6 and 10.2 appears as a complex structure with a high canopy
(between 35-60 ft, dominated by bald cypress and swamp hardwoods) and a secondary
canopy (between 15-30 ft, dominated by mixed hardwoods, bald cypress and pond apple)
(Figure C-3a and C-3b). Some shrubby species are found bel ow the secondary canopy,
at or lessthan 10 ft. The forest structure at river mile 9.7 shows a decrease in the area of
the high canopy strata (Figure C-3c). At river mile 9.2 the high canopy has been
virtually eliminated and replaced by alow canopy (red mangrove dominated)
approximately 15 ft above the ground surface (Figure C-3d). These changesin forest
structure can have profound effects on microclimate, ecological function, and species

composition (both flora and fauna) of the swamp forest.
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Table C-3. Tree Abundance Index* at pointsalong the NW Fork of the L oxahatchee River

River Mile (from the Jupiter Inlet)

106 | 104 | 103 [10.2 |101 |{99(97|93]92|91/8988|87|86|84|81|80(78|75]|73
Cabbage Palm 3 2 25 3 3 3 3 3 3 4 35 |35 |35 |2 3 4 2 35 |3 25
Bald Cypress 4 4 4 4 4 4 4 2 3 3 35 |2 2 1 2 1 1 1 0 0
Red Maple 35 35 3 3 3 1 2 0 1 1 1 0 0 0 0 0 0 0 0 0
Dahoon 2 3 35 2 2 2 1 1 1 1 1 0 0 0 0 0 0 0 0 0
Pond Apple 35 35 3 3 35 35 |3 1 3 3 3 2 3 0 0 0 1 0 0 0
Red Bay 15 0 1 15 0 0 0 15 |0 0 0 0 0 0 0 0 0 0 0 0
Pop Ash 25 2 2 2 2 2 2 0 1 0 0 0 0 0 0 0 0 0 0 0
Red Mangrove 0 0 1 0 0 2 25 |3 4 4 4 4 4 4 4 4 4 4 4 4
VirginiaWillow** | 3.5 2 25 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

*see section entitled “ Semiquantitative Vegetation Survey”

**Virginiawillow is awoody shrub, not atree, but was included as it is an important component of the dominant woody vegetation in the freshwater communty.
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Figures C-3a-d. Total Forest Canopy Area Within Height Classesfor three sites along the Northwest Fork of the L oxahatchee River
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Results from the 2002 quantitative vegetation survey showed changes in numbers of
individuals and other measured parameters of bald cypress, dahoon, pop ash, pond apple,
red maple, and Virginiawillow associated with distance from the Jupiter Inlet.

Table H-2 shows the estimated long-term average salinity conditions at selected
sites. When the average salinity event duration and time between eventsis expressed as a
single value (Figure H-4), it can be used to statistically relate vegetation and salinity
conditions at asite. The salinity ratio DS/Db (see Appendix H for adiscussion of the
salinity ratio) is highly correlated with distance from the Jupiter Inlet (expressed asriver
mile, r> = 0.9785). Table C-4 shows the relationship between between the salinity ratio
D</Db and a decline in number of individuals, DBH, canopy area, and tree height.

Table C-4. Decline of Measured Freshwater Vegetation Parameter s associated with
ratio (Ds/Db) of mean duration of a salinity event (Ds) and mean time between

salinity events (Db) from the modeled long-term period of record

Abundance | No. of Canopy Mean Mean No. of
Index Adults Per Coverage Height DBH Juveniles
Site* (Adults) (Adults) (Adults) Per Site*

Dec' | NP* | Dec | NP Dec | <5% | Dec | NP Dec | NP Dec | NP
Bald Cypress | 0.28 | 5.00° | 0.13 | 5.00° | 0.13 | 0.38 | N/A® | 5.00° | N/A | 5.00° | 0.13 | 0.52
V. Willow 013 [013 [013 [028 [N/A [N/A [N/A [028 |[NA [NA |013 [028
Dahoon 013 [052 [013 |033 |[N/A |N/A 013 [033 [013 [033 |0.13 |0.28
Pop Ash 028 [052 [028 |052 [013 [028 [028 [052 [0.13 [052 |0.28 |0.28
Pond Apple | 1.26 | 126 [028 [ 122 [0.13 |060 | 028 |122 |[028 [060 |0.28 |0.28
RedMaple [ 0.13 [ 075 [028 [ 028 [0.13 [028 |[028 [028 [013 [028 |0.13 [013

"Dec= declined; where a consistent drop in the value was first noted (moving from upstream to
downstream)

2NP= not present, where the value first reached 0 or where there were no individuals found (moving from
upstream to downstream)

3N/A= not able to be determined from the data

“Based upon combined totals from both plots surveyed at asite

*indicates an estimated value
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Historical Vegetation along the Northwest Fork
Historically, downstream segments of the L oxahatchee River were dominated by

freshwater vegetation. A review of the 1855 Genera Land Office Township Plats &
Field Survey Notes (GLO 1855) from the Loxahatchee River area (Township 40 S,
Range 42 E) indicate that mangroves were only present near the confluence of the North,
Northwest, and Southwest Forks of the River near the Jupiter Inlet. Upstream areas of
the riverine swamp are described as containing bald cypress, cabbage palms, wax myrtle,
pop ash, and bay. A USGS Quadrangle/Topographic Map of the Jupiter Area (see 1950
USGS Topo map of the Rood Quadrangle for Florida) indicates that by the late 1940's,
mangroves were present up to near the mouth of Kitching Creek. Currently (2002), red
mangrove communities are found up to river mile 9.2, with scattered individuals found
upstream to river mile 10 (see Table C-3). Interpretation of aerial photography flown
over the River corredor approximately every decade since 1940 indicate a progressive
invasion of red mangrove upstream of Kitching Creek along with accompanying loss of
freshwater swamp vegetation (see Appendix B).

Reasons cited for the decline of freshwater habitat along the NW Fork include
dredging of the Intracoastal Waterway (early 1900’'s), dredging of downstream segments
of the Loxahatchee River (1930's), permanent opening of the Jupiter Inlet (1947),
lowering of the local freshwater table, and diversion of freshwater from the NW Fork
(1950's). All of these projects had a potential to allow further upstream encroachment of
salt water during the daily tidal cycles.

Review of 1979 aerial photography (Appendix B) indicates that freshwater
swamp vegetation was present upstream of river mile 8.4 (vegetation site 8B, see Figure
C-1 for approximate location), however since then red mangrove have become
established upstream from there. Because the simulated salinity time series represented
the same period of time (since 1970) as some vegetation changes in the most upstream
segments of the NW Fork (particularly from river mile 9.0 through 10.0), it can be useful
in determining salinity concentrations that have led to the decline in freshwater
vegetation noted since 1979.
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Current Freshwater Vegetation Trends along the NW Fork
The vegetation survey data collected along the NW Fork documents a gradient of

change from a cypress and hardwood dominated freshwater swamp community to ared
mangrove swamp. These observed changes are highly correlated to the magnitude of
exposure to salinity from tidal fluxes. The results from our soil survey (see Appendix
G), which was of limited scope, suggest that soil salinity is not a good predictor of long-
term salinity conditions and was not useful in defining salinity conditions that lead to a
decline in freshwater vegetation associated with salinity exposure. However, chloride
concentrations may be a better and more sensitive indicator. More frequent and more
extensive long-term soil salinity monitoring may provide data needed to determine spatial
and temporal changes, and the extent of salinity concentrations that may affect the
ecological community at asite. We have also considered other factors as possible
explanations for the distribution of species found along the NW Fork and for the decline
of freshwater swamp species. These include fire frequency, excessive flooding, and
drought. A review of the literature relative to bald cypress (see below) and our studies of
long-term changes in the basin indicate that none of these factors can account for the
overall pattern of vegetation change observed the past half-century.

Fire frequency in river floodplainsis generally low, primarily because the soils
are saturated most of the year, which retards the spread of fire. Furthermore, dry fuel in
the floodplain swamp is sparse, and rapid decomposition rates and frequent flood events
tend to clear away fuel. Bald cypress foreststhrivein both fire free habitats and in
occasionally burned areas (see Gunderson 1984, Ewel 1990). Bald cypress have been
found to recolonize after fire, if alocal seed sourceis available (Gunderson 1984).

Excessive prolonged flooding of the floodplain along the NW Fork is unlikely,
especialy since water tables have been reduced and hydroperiods shortened over the past
century. In spite of this, flooding may be more frequent along downstream segments
where tidal action is a dominant hydrological force. Bald cypress have been found to
grow naturaly in flooded swamps and lakes 90-100 m from the shoreline, some in water
1-3 m or more deep and at time of floods, the depth may be greater for short intervals
(Brown 1984, Lugo & Brown 1984). Conversely, bald cypress are successfully grown in
moist soils aswell asin much drier upland landscape situations where flooding never or
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rarely occurs. Drought would induce short-term restrictions on growth of bald cypress,
but would not explain the pattern of loss we have observed along the River. If either of
these factors (prolonged flooding or drought) were a primary influencing factor of 10ss of
bald cypress along the NW Fork, it would be expected to cause widespread |0ss across
the landscape, rather than only along a front that is closely associated with distance from
theinlet.

Salinity Toxicity and Thresholds
Although we have shown strong and predictabl e relationships between long-term

salinity event duration, frequency, and magnitude, and species composition of a site, we
have not addressed short-term effects of salinity exposure. Furthermore, long-lived
species, such as trees and other woody vegetation, can exhibit two types of stress from
exposure to atoxic substance. They are acute stress, associated with short-duration high-
concentration exposures, and chronic stress, associated with long-duration low-level
concentration exposure (see Brown & Montz 1986; Pezeshki et al. 1986, 1987, 1990,
1995; Conner & Askew 1992; Javanshir & Ewel 1993; Allen 1994; Allen et a. 1994,
1997; Yanosky et al. 1995). Acute stressis generally visible at the time of or relatively
soon after exposure to the toxin. Chronic stress may not be expressed for years after the
initiation of long-term exposure. Salinity is known to be toxic to freshwater vegetation,
however the concentrations and exposure duration that lead to either acute or chronic
stress in a particular species are not well documented. Furthermore, different species can
exhibit different tolerances to salinity, asindicated in Tables C-2, C-3, and C-4. Inthis
study, we provided data that identifies long-term salinity conditions that are associated
with the more recent changes in vegetation seen in the upstream portions of the NW Fork
in order to begin to understand the effects of chronic low-level exposure.

The concept of a“threshold value” is often used to indicate a cutoff between a
concentration of exposure above which damage (acute effect) or stress (chronic effect)
will occur. Inthe analysis of water quality data (Appendix H), we have viewed salinity
in terms of a salinity event defined at threshold value. It isimportant to remember that
the simulated salinity value from the hydrodynamic model (see Appendix E for methods)
is based upon a daily average of the water column salinity at a point along the River.
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Salinity within the river channel at a site is not homogeneous, but rather is stratified so
that when the “average” salinity is 1 ppt, river bottom salinity may be 2-3 ppt, while river
surface salinity may be near 0. Model output will read as 1 ppt average salinity for that
location, so selection of a 1 ppt threshold will encompass the range of salinity from
freshwater at the surface to more saline water that can cause potential impacts to
freshwater organisms (2-3 ppt) at the river bottom.

Two community-level mechanisms that contribute to the degradation of forest
composition include mortality of existing adults (causing areduction of canopy structure)
and reduction or loss of recruitment of new adults to replace those lost by natural
processes. Elevated salt concentrations in soils and surface water can stress or kill adult
trees, reduce production of viable seeds, or kill germinating seedlings (see Pezeshki et al.
1986, 1987, 1990, 1995; Conner & Askew 1992; Allen 1994; Allen et a. 1994, 1997).
When mature treesin an area are no longer capable of producing a sufficient number of
viable seeds or seedling mortality is high because of high salinity conditions, recruitment
of new trees to replace dead adults cannot occur. Although some mature trees may be
ableto survive (perhaps in a stressed state), the forest structure begins to degrade through
time as adults begin to die off with no replacement by saplings. This mechanismis
important to consider, especially along the upstream segments of the NW Fork where
increases in salinity have most recently occurred. In these areas, the mature forest
vegetation may still retain some characteristics of a“healthy” community, but if
replacement of mature trees does not occur, the forest will die out over time. For this
reason, examination of seedling and saplings at sitesis a critical indicator of the
sustainability of the freshwater floodplain community.

Maintenance of the freshwater swamp forest is ecologically important for many
reasons. Cypress swamps have been found to provide habitat to a great diversity of
invertebrates (see Brightman 1984, McMahan & Davis 1984). McMahan & Davis (1984)
found that microarthropod diversity in cypress swampsis large when compared with that
of most other ecosystems. Harris & Vickers (1984) studied vertebrate faunal
communitiesin cypress domes and found that reptile and amphibian species dominate the
cypress fauna during the summer and the winter vertebrate faunais dominated by birds
(year-round residents plus large numbers of northern migrants). They conclude that both
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the abundance of broad-leaved evergreen plants (e.g. dahoon, red bay) that bear fruit and
the swamp’ s ability to support active arthropod populations throughout the winter are the
probable explanations for this high abundance of birds. In addition, they note that
mammal s use cypress swamps for refuge sites and many wading birds use them as
rookery and roosting sites. Other vertebrates that inhabit cypress swampsinclude
salamanders, frogs, toads, turtles, anoles, glass lizards, skinks, snakes, opossum, shrew,
raccoon, river otters, red wolf, bobcat, squirrels, deer, rabbits, rats and mice. Birdsfound
in cypress swamps include kestrel, herons, ibis, yellow-billed cuckoo, owls,
woodpeckers, flycatchers, blue jay, wrens, catbirds, gnatcatchers, vireos, warblers,
cardinal, and sparrows (Harris & Vickers 1984).

A primary aspect of forest structure that is known to play an important rolein
local ecology isthe canopy. Bald cypress’ tendency to dominate wetland forestsis
largely due to their ability to form a high closed canopy, which is particularly evident
during the growing season. The canopy can support alarge array of air plants,
bromeliads, and orchids, many of which are federally threatened or endangered species
(FDEP & SFWMD 2000) and also plays acritical rolein the life cycles of many birds,
reptiles, and insects. In all closed forestsin general and freshwater swampsin particular,
the canopy regulates light reaching the forest floor below, which has important ecological
consequences. A fully developed forest canopy blocks most light from reaching the
forest floor (see Sklar 1983, Conner et a. 1986), which suppresses seed germination
(photodormancy), reduces growth of seedlings and saplings (photomorphogenic effects
and reduction in photosynthesis), and exerts very significant competitive pressure against
shade-intolerant species (Salisbury & Ross 1992). The canopy aso regulates the
microclimate of the forest, controlling humidity, light quality, rainfall distribution and
other physical parameters that can have profound influences on plant growth. A listing of
species found on the forest floor of cypress swamps reveals an array of shade-tolerant
herbs, ferns, shrubs, and few swamp hardwoods (see Duever et a. 1984, Ewel 1990,
Mitch & Gosselink 2000, Roberts & Woodbury in review). Shade-intolerant species
generally persist only in areas of the forest that have a gap in the canopy (e.g. from atree

fall) or dong an ecotone (such as aong ariverbank where the canopy edge is found).
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Field Data from the Vegetation Surveys along the NW Fork of the Loxahatchee River and Kitching Creek

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site V-1

(river mile 10.6, surveyed 1/15/02)

Scientific

Name
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Quantitative Vegetation Survey of NW Fork Loxahatchee River: Site V-1 (continued)

Appendix C

(river mile 10.6, surveyed 1/15/02)

Scientific

Name

Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
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Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site V-1 (continued)

Appendix C

(river mile 10.6, surveyed 1/15/02)

Scientific
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Itea virginica
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Virginia willow
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Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site V-1 (continued)

(river mile 10.6, surveyed 1/15/02)

Scientific

Name

Itea virginica

Itea virginica
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Quantitative Vegetation Survey of NW Fork Loxahatchee River: Site V-1 (continued)

Appendix C

(river mile 10.6, surveyed 1/15/02)

Scientific

Name
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Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site V-1 (continued)

(river mile 10.6, surveyed 1/15/02)

Scientific

Name

Itea virginica
Itea virginica
Itea virginica
Itea virginica
Itea virginica
Itea virginica
Itea virginica
Itea virginica
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Virginia willow
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Virginia willow
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MFLs for the Northwest Fork of the Loxahatchee River

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site V-1 (continued)

Appendix C

(river mile 10.6, surveyed 1/15/02)
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Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 10-B

(lat —80.164987106/lon 26.978938944; river mile 10.2, surveyed 1/17/02)

Scientific
Name
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MFLs for the Northwest Fork of the Loxahatchee River

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 10-B (continued)

Appendix C

(lat —80.164987106/lon 26.978938944; river mile 10.2, surveyed 1/17/02)

Scientific

Name

Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
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Fraxinus caroliniana
Fraxinus caroliniana
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 10-B (continued)

(lat —80.164987106/lon 26.978938944; river mile 10.2, surveyed 1/17/02)

Scientific

Name
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 10-B (continued)

(lat —80.164987106/lon 26.978938944; river mile 10.2, surveyed 1/17/02)

Scientific

Name

Itea virginica
Itea virginica
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Itea virginica
Itea virginica
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MFLs for the Northwest Fork of the Loxahatchee River Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 10-B (continued)
(lat —80.164987106/lon 26.978938944; river mile 10.2, surveyed 1/17/02)

Scientific Common DBH Height Canopy No. of No. of No. of No. of

Name Name (ft) (ft) diameter (ft) Adults Saplings Seedlings Stump sprouts Bank
Sabal palmetto Cabbage palm 45 1 west
Sabal palmetto Cabbage palm 45 1 west
Sabal palmetto Cabbage palm 32 1 west
Sabal palmetto Cabbage palm 35 1 west
Taxodium distichum Bald cypress 1.0 38 16 1 west
Taxodium distichum Bald cypress 1.0 45 24 1 west
Taxodium distichum Bald cypress 3.2 55 32 1 west
Taxodium distichum Bald cypress 0.2 10 12 west
Taxodium distichum Bald cypress 0.2 18 14 west
Taxodium distichum Bald cypress west
Taxodium distichum Bald cypress 25 6 30 1 west
Taxodium distichum Bald cypress 2.5 45 32 1 west
Taxodium distichum Bald cypress west
Taxodium distichum Bald cypress 1.3 50 24 1 west
Taxodium distichum Bald cypress 0.1 7 6 west
Taxodium distichum Bald cypress 0.3 22 8 1 west
Taxodium distichum Bald cypress 1.3 35 18 1 west
Taxodium distichum Bald cypress 4.5 45 56 1 west
Acer rubrum Red maple east
Acer rubrum Red maple 1.0 20 16 1 east
Acer rubrum Red maple 0.3 33 10 1 east
Acer rubrum Red maple 0.1 6 2 east
Acer rubrum Red maple 1.0 18 22 1 east
Acer rubrum Red maple 2.9 30 12 1 east
Acer rubrum Red maple 0.3 23 6 1 east
Acer rubrum Red maple 0.3 30 10 1 east
Acer rubrum Red maple 10 10 1 east
Annona glabra Pond apple 0.5 14 12 1 east
Annona glabra Pond apple 1.0 22 10 1 east
FINAL DRAFT C-35



MFLs for the Northwest Fork of the Loxahatchee River

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 10-B (continued)

Appendix C

(lat —80.164987106/lon 26.978938944; river mile 10.2, surveyed 1/17/02)

Scientific

Name

Annona glabra
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MFLs for the Northwest Fork of the Loxahatchee River

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 10-B (continued)

Appendix C

(lat —80.164987106/lon 26.978938944; river mile 10.2, surveyed 1/17/02)

Scientific

Name

Fraxinus caroliniana
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MFLs for the Northwest Fork of the Loxahatchee River Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 10-B (continued)
(lat —80.164987106/lon 26.978938944; river mile 10.2, surveyed 1/17/02)

Scientific Common DBH Height Canopy No. of No. of No. of No. of

Name Name (ft) (ft) diameter (ft) Adults Saplings Seedlings Stump sprouts Bank
Itea virginica Virginia willow 1 east
Itea virginica Virginia willow 1 east
Itea virginica Virginia willow 1 east
Itea virginica Virginia willow 3 east
Itea virginica Virginia willow 3 east
Itea virginica Virginia willow 3 east
Itea virginica Virginia willow east
Itea virginica Virginia willow 2 east
Itea virginica Virginia willow east
Itea virginica Virginia willow 2 east
Itea virginica Virginia willow 1 east
Itea virginica Virginia willow east
Itea virginica Virginia willow 2 east
Itea virginica Virginia willow 4 east
Itea virginica Virginia willow 1 east
Itea virginica Virginia willow 1 east
Itea virginica Virginia willow 3 east
Itea virginica Virginia willow 1 east
Itea virginica Virginia willow east
Itea virginica Virginia willow 3 east
Itea virginica Virginia willow 1 east
Rhizophora mangle Red mangrove 12 1 east
Sabal palmetto Cabbage palm 30 1 east
Sabal palmetto Cabbage palm 10 1 east
Sabal palmetto Cabbage palm 25 1 east
Sabal palmetto Cabbage palm 45 east
Sabal palmetto Cabbage palm 30 1 east
Sabal palmetto Cabbage palm 25 1 east
Sabal palmetto Cabbage palm 15 1 east
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Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 10-B (continued)

Appendix C

(lat —80.164987106/lon 26.978938944; river mile 10.2, surveyed 1/17/02)

Scientific

Name
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MFLs for the Northwest Fork of the Loxahatchee River Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 10-B (continued)
(lat —80.164987106/lon 26.978938944; river mile 10.2, surveyed 1/17/02)

Scientific Common DBH Height Canopy No. of No. of No. of No. of

Name Name (ft) (ft) diameter (ft) Adults Saplings Seedlings Stump sprouts Bank
Taxodium distichum Bald cypress 2.9 50 40 1 east
Taxodium distichum Bald cypress 0.5 18 12 1 east
Taxodium distichum Bald cypress 0.2 15 6 east
Taxodium distichum Bald cypress 0.6 22 12 1 east
Taxodium distichum Bald cypress 0.5 20 10 1 east
Taxodium distichum Bald cypress 0.3 23 12 1 east
Taxodium distichum Bald cypress 0.2 20 6 east
Taxodium distichum Bald cypress 0.5 21 10 1 east
Taxodium distichum Bald cypress 0.1 10 6 east
Taxodium distichum Bald cypress 0.6 26 14 1 east
Taxodium distichum Bald cypress 0.2 22 8 east
Taxodium distichum Bald cypress 0.1 9 6 1 east
Taxodium distichum Bald cypress 0.1 12 6 east
Taxodium distichum Bald cypress 0.2 14 6 east
Taxodium distichum Bald cypress 0.1 8 4 east
Taxodium distichum Bald cypress 0.2 22 8 1 east
Taxodium distichum Bald cypress 0.1 9 4 east
Taxodium distichum Bald cypress 0.1 7 4 east
Taxodium distichum Bald cypress 0.5 30 10 1 east
Taxodium distichum Bald cypress 0.2 18 6 east
Taxodium distichum Bald cypress 0.2 15 4 east
Taxodium distichum Bald cypress 0.5 25 10 1 east
Taxodium distichum Bald cypress 0.2 13 8 east
Taxodium distichum Bald cypress 0.1 8 8 east
Taxodium distichum Bald cypress 1.9 35 18 1 east
FINAL DRAFT C-40
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Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site V-3

(river mile 9.9, surveyed 1/16/02)
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site V-3 (continued)

(river mile 9.9, surveyed 1/16/02)

Scientific
Name

Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra

FINAL DRAFT

Common
Name
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple

DBH
(ft)
13
2.2
0.5
1.0
1.0
0.8
0.8
1.6
14
1.8
1.0
0.6
1.0
0.8
2.5
1.9
13
13
1.0
0.5
0.5
2.2
13
0.2
1.0
0.1
0.3
1.0
0.5
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MFLs for the Northwest Fork of the Loxahatchee River

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site V-3 (continued)

Appendix C

(river mile 9.9, surveyed 1/16/02)

Scientific

Name

Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana

FINAL DRAFT

Common
Name
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash

DBH
(ft)
0.3
0.6
0.3
0.3
0.3
1.0
0.3
1.3
14
0.6
13
0.6
0.3
13
13
13
0.5
0.3
1.6
0.5
0.6
0.5
0.6
0.1
0.1
0.1
0.1
0.5
0.1
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MFLs for the Northwest Fork of the Loxahatchee River Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site V-3 (continued)
(river mile 9.9, surveyed 1/16/02)

Scientific Common DBH Height Canopy No. of No. of No. of No. of

Name Name (ft) (ft) diameter (ft) Adults Saplings Seedlings Stump sprouts Bank
Fraxinus caroliniana Pop ash 0.3 13 4 1 west
Fraxinus caroliniana Pop ash 1.3 15 16 1 west
Fraxinus caroliniana Pop ash 0.2 15 6 1 west
Fraxinus caroliniana Pop ash 0.6 16 8 1 west
llex cassine Dahoon 0.2 13 west
Itea virginica Virginia willow west
Itea virginica Virginia willow 1 west
Itea virginica Virginia willow 1 west
Itea virginica Virginia willow 1 west
Rhizophora mangle Red mangrove 0.1 11 4 1 west
Rhizophora mangle Red mangrove 14 10 1 west
Rhizophora mangle Red mangrove 15 14 1 west
Rhizophora mangle Red mangrove west
Rhizophora mangle Red mangrove west
Rhizophora mangle Red mangrove 15 10 1 west
Rhizophora mangle Red mangrove 15 12 1 west
Rhizophora mangle Red mangrove west
Rhizophora mangle Red mangrove 15 4 1 west
Rhizophora mangle Red mangrove 15 4 1 west
Rhizophora mangle Red mangrove 6 1 west
Rhizophora mangle Red mangrove 10 1 west
Rhizophora mangle Red mangrove 10 1 west
Rhizophora mangle Red mangrove 9 1 west
Rhizophora mangle Red mangrove 15 1 west
Rhizophora mangle Red mangrove 15 14 1 west
Rhizophora mangle Red mangrove 15 14 1 west
Rhizophora mangle Red mangrove 15 14 1 west
Rhizophora mangle Red mangrove 15 14 1 west
Rhizophora mangle Red mangrove 15 14 1 west
FINAL DRAFT C-44



MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site V-3 (continued)

(river mile 9.9, surveyed 1/16/02)

Scientific

Name

Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle

FINAL DRAFT

Common
Name

Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove

DBH
(ft)
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MFLs for the Northwest Fork of the Loxahatchee River

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site V-3 (continued)

Appendix C

(river mile 9.9, surveyed 1/16/02)

Scientific

Name

Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Sabal palmetto
Taxodium distichum
Taxodium distichum
Taxodium distichum

FINAL DRAFT

Common
Name

Red mangrove
Red mangrove
Red mangrove
Red mangrove
Cabbage palm
Bald cypress
Bald cypress
Bald cypress

DBH
(ft)

0.6
1.6
3.5
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-C

(lat —80.163800034/lon 26.982719318; river mile 9.7, surveyed 1/17/02)

Scientific
Name

Acer rubrum
Acer rubrum
Acer rubrum
Acer rubrum
Acer rubrum
Acer rubrum
Acer rubrum
Acer rubrum
Acer rubrum
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra

FINAL DRAFT

Common
Name

Red maple
Red maple
Red maple
Red maple
Red maple
Red maple
Red maple
Red maple
Red maple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
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0.3
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0.3
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MFLs for the Northwest Fork of the Loxahatchee River

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-C (continued)

Appendix C

(lat —80.163800034/lon 26.982719318; river mile 9.7, surveyed 1/17/02)

Scientific

Name

Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana

FINAL DRAFT

Common
Name
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
Pop ash
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(ft)
0.6
0.6
0.6
0.6
0.6
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0.3
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0.3
0.5
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-C (continued)

(lat —80.163800034/lon 26.982719318; river mile 9.7, surveyed 1/17/02)

Scientific

Name

Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
llex cassine

llex cassine

llex cassine

llex cassine

llex cassine

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

FINAL DRAFT

Common
Name

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash
Dahoon
Dahoon
Dahoon
Dahoon
Dahoon
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow

DBH
(ft)
0.3
0.2
0.2
0.3
0.1
0.1
0.5
0.2
0.2
0.1
0.0
0.1
0.3

C-49

Height
(ft)
13
13
9
14
7
13
12
12
23
10
4
16
13

Canopy
diameter (ft)
6

COCONDMBAOONNOWOIALSNS

No. of No. of No. of No. of
Adults Saplings Seedlings  Stump sprouts
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
11/18/02

Bank
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west



MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-C (continued)

(lat —80.163800034/lon 26.982719318; river mile 9.7, surveyed 1/17/02)

Scientific

Name

Itea virginica
Itea virginica
Itea virginica
Itea virginica
Itea virginica
Itea virginica
Itea virginica
Itea virginica
Itea virginica
Itea virginica
Itea virginica
Persea borbonia
Persea borbonia
Persea borbonia
Persea borbonia
Persea borbonia
Persea borbonia
Persea borbonia
Rhizophora mangle
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto

FINAL DRAFT

Common
Name

Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Red bay

Red bay

Red bay

Red bay

Red bay

Red bay

Red bay

Red mangrove
Cabbage palm
Cabbage palm
Cabbage palm
Cabbage palm
Cabbage palm
Cabbage palm
Cabbage palm
Cabbage palm
Cabbage palm
Cabbage palm

DBH
(ft)

0.1
0.0
0.0
0.0
0.1

0.1

C-50

Height
(ft)

PN~ O O

10
18
13
30
15

22
20
30

Canopy
diameter (ft)

A DNNNDDN

N

No. of
Adults

RPRRPRRPRRPRRERR

PR RPRRPR PR

N

No. of
Saplings

PR R R

11/18/02

No. of
Seedlings
1

1

No. of
Stump sprouts

Bank
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west
west



MFLs for the Northwest Fork of the Loxahatchee River

Quantitative Vegetativon Survey of the NW Fork Loxahatchee River: Site 9-C (continued)

Appendix C

(lat —80.163800034/lon 26.982719318; river mile 9.7, surveyed 1/17/02)

Scientific

Name

Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Acer rubrum
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra
Annona glabra

FINAL DRAFT

Common
Name
Cabbage palm
Cabbage palm
Cabbage palm
Cabbage palm
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Bald cypress
Red maple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple
Pond apple

DBH
(ft)

1.9
1.0
13
0.6
1.0
13
13
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0.1
1.0
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13
13
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MFLs for the Northwest Fork of the Loxahatchee River

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-C (continued)

Appendix C

(lat —80.163800034/lon 26.982719318; river mile 9.7, surveyed 1/17/02)

Scientific

Name

Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
Fraxinus caroliniana
llex cassine

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica

FINAL DRAFT

Common
Name

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash

Pop ash
Dahoon
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow

DBH
(ft)
0.6
0.2
0.1
0.3
0.1
0.1
0.1
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0.1
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0.1
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-C (continued)

(lat —80.163800034/lon 26.982719318; river mile 9.7, surveyed 1/17/02)

Scientific

Name

Itea virginica

Itea virginica

Itea virginica

Itea virginica

Itea virginica
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle
Rhizophora mangle

FINAL DRAFT

Common
Name

Virginia willow
Virginia willow
Virginia willow
Virginia willow
Virginia willow
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove
Red mangrove

DBH
(ft)

C-53

Height
(ft)

=
(ee] N

N©NENOEe s

10

Canopy
diameter (ft)

A AADhOPRMAPPONOO D

No. of
Adults
1
1
1

e

PR RPRRRER

No. of
Saplings

11/18/02

No. of
Seedlings

No. of
Stump sprouts

PRRPRRRPRRERPR

Bank
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east
east



MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-C (continued)

(lat —80.163800034/lon 26.982719318; river mile 9.7, surveyed 1/17/02)

Scientific

Name

Rhizophora mangle
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MFLs for the Northwest Fork of the Loxahatchee River

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-C (continued)

Appendix C

(lat —80.163800034/lon 26.982719318; river mile 9.7, surveyed 1/17/02)

Scientific

Name

Sabal palmetto
Sabal palmetto
Sabal palmetto
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Taxodium distichum
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-C (continued)

(lat —80.163800034/lon 26.982719318; river mile 9.7, surveyed 1/17/02)

Scientific

Name

Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
Taxodium distichum
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-B

(lat —80.160870447/lon 26.983861002; river mile 9.2, surveyed 1/15/02)

Scientific
Name

Rhizophora mangle
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-B (continued)

(lat —80.160870447/lon 26.983861002; river mile 9.2, surveyed 1/15/02)

Scientific
Name
Annona glabra

Fraxinus caroliniana
Fraxinus caroliniana

llex cassine
llex cassine

Rhizophora mangle

Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
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Taxodium distichum

*indicates estimated value
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-A

(lat —80.159358557/lon 26.985374135; river mile 9.1, surveyed 1/16/02)
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Name

Annona glabra
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MFLs for the Northwest Fork of the Loxahatchee River Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 9-A (continued)
(lat —80.159358557/lon 26.985374135; river mile 9.1, surveyed 1/16/02)

Scientific Common DBH Height Canopy No. of No. of No. of No. of

Name Name (ft) (ft) diameter (ft) Adults Saplings Seedlings Stump sprouts Bank
Sabal palmetto Cabbage palm 4 1 west
Annona glabra Pond apple 11 8 east
Annona glabra Pond apple 0.5 15 7 1 east
Annona glabra Pond apple 0.6 12 10 1 east
Annona glabra Pond apple 1.0 12 10 1 east
Annona glabra Pond apple 5 3 1 east
Annona glabra Pond apple 0.2 6 1 east
Annona glabra Pond apple 0.2 6 1 1 east
Annona glabra Pond apple 0.5 8 7 1 east
Annona glabra Pond apple 0.6 9 6 1 east
Annona glabra Pond apple 0.3 9 8 1 east
Annona glabra Pond apple 0.5 6 8 1 east
Annona glabra Pond apple 0.8 7 8 1 east
Rhizophora mangle Red mangrove 200* 100* east
Taxodium distichum Bald cypress 0.3 15 4 1 east
Taxodium distichum Bald cypress 0.3 14 4 1 east
Taxodium distichum Bald cypress 0.3 14 4 1 east
Taxodium distichum Bald cypress 0.3 14 4 1 east

*indicates estimated value

FINAL DRAFT C-60 11/18/02



MFLs for the Northwest Fork of the Loxahatchee River Appendix C

Quantitative Vegetation Survey of the NW Fork Loxahatchee River: Site 8-C
(lat —80.157838347/lon 26.989749400; river mile 8.7, surveyed 1/16/02)

oe}
Q
S
=

Scientific Common DBH Height Canopy No. of No. of No. of No. of
Name Name (ft) (ft) diameter (ft) Adults Saplings Seedlings  Stump sprouts
Sabal palmetto Cabbage palm 10 1

Sabal palmetto Cabbage palm 10 1

Sabal palmetto Cabbage palm 8 1

Sabal palmetto Cabbage palm 8 1

Sabal palmetto Cabbage palm 11 1

Sabal palmetto Cabbage palm 13 1

Rhizophora mangle Red mangrove 9 200* 1

Taxodium distichum Bald cypress 14 16 1

Taxodium distichum Bald cypress 13 8 1

Taxodium distichum Bald cypress 17 18 1

Taxodium distichum Bald cypress 24 9 1

Sabal palmetto Cabbage palm 13 1

Sabal palmetto Cabbage palm 12 1

Sabal palmetto Cabbage palm 12 1

Sabal palmetto Cabbage palm 17 1

Sabal palmetto Cabbage palm 8 1

Rhizophora mangle Red mangrove 9 160* 8

*indicates estimated value

FINAL DRAFT
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Appendix C

Quantitative Vegetative Survey of NW Fork Loxahatchee River: Site 8-B

(lat —80.155118577/lon 26.989388511; river mile 8.4, surveyed 1/14/02)
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Quantitative Vegetative Survey of the NW Fork Loxahatchee River: Site 8-B (continued)

Appendix C

(lat —80.155118577/lon 26.989388511; river mile 8.4, surveyed 1/14/02)

Scientific Common DBH Height Canopy No. of No. of

Name Name (ft) (ft) diameter (ft) Adults Saplings Stump sprouts Bank
Sabal palmetto Cabbage palm 17 1 south
Sabal palmetto Cabbage palm 17 1 south
Sabal palmetto Cabbage palm 30 1 south
Sabal palmetto Cabbage palm 25 1 south
Sabal palmetto Cabbage palm 20 1 south
Sabal palmetto Cabbage palm 20 1 south
Sabal palmetto Cabbage palm 18 1 south
Sabal palmetto Cabbage palm 18 1 south
Sabal palmetto Cabbage palm 15 1 south
Sabal palmetto Cabbage palm 22 1 south
Sabal palmetto Cabbage palm 22 1 south
Sabal palmetto Cabbage palm 22 1 south
Sabal palmetto Cabbage palm 22 1 south
Sabal palmetto Cabbage palm 25 1 south
Sabal palmetto Cabbage palm 25 1 south
Sabal palmetto Cabbage palm 25 1 south
Sabal palmetto Cabbage palm 25 1 south
Sabal palmetto Cabbage palm 25 1 south
Sabal palmetto Cabbage palm 25 1 south
Sabal palmetto Cabbage palm 25 1 south
Taxodium distichum Bald cypress 25 12 1 south
Taxodium distichum Bald cypress 25 12 1 south
Taxodium distichum Bald cypress 25 12 1 south

*indicates estimated value
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Appendix C

Quantitative Vegetative Survey of the NW Fork Loxahatchee River: Site V-7

(river mile 7.95, surveyed 1/14/02)
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Rhizophora mangle
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MFLs for the Northwest Fork of the Loxahatchee River

Quantitative Vegetative Survey of the NW Fork Loxahatchee River: Site V-7 (continued)

Appendix C

(river mile 7.95, surveyed 1/14/02)

Scientific
Name

Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto
Sabal palmetto

*indicates estimated value
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Cabbage palm
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Appendix C

Semiquantitative Vegetation Survey of NW Fork Loxahatchee River

Site V-1 (river mile 10.6, surveyed 12/12/01)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.

Blechnum serrulatum
Boehmeria cylindrica
Carya aquatica
Crinum americanum
Ficus aurea

Fraxinus caroliniana
Hydrocotyl sp.

Hyptis sp.

llex cassine

Ipomoea alba
Ipomoea sp.

Itea virginica
Limnophila sp.
Ludwigia peruviana
Ludwigia repens
Lygodium microphylum
Mikania scandens
Myrica cerifera
Nephrolepis sp.
Osmunda regalis
Persea borbonia
Phlebodium aureum
Pleopeltis polypodioides
Poaceae spp.
Polygonum sp.
Pontederia cordata
Quercus laurifolia
Sabal palmetto

Salix caroliniana
Sarcostemma clausum
Schinus terebinthifolius
Smilax sp.

Syzygium cumini
Taxodium distichum
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia setaceae
Tillandsia usneoides
Toxicodendron radicans
Vitits munsoniana

FINAL DRAFT

Common Name
Red maple
Leather fern
Pond apple
Carolina aster
Saltbush
Swamp fern
False nettle
Water hickory
String lily
Golden fig

Pop ash

Water pennywort

Dahoon

Moon flower
Morning glory
Virginia willow

Water primrose

Creeping primrose willow
Japanese climbing fern
Climbing hempvine

Wax myrtle

Wild Boston fern

Royal fern

Red bay

Golden polypody
Resurrection fern

Swamp smartweed
Pickerelweed
Laurel oak
Cabbage palm
Swamp willow
White vine
Brazilian pepper
Greenbriar

Java plum
Baldcypress

Stiff-leafed wild pine
Ball moss

Spanish moss

Poison ivy
Wild grape

C-66

Abundance Index
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site 10-C (lat —80.165192015/lon 26.976525692; river mile 10.4, surveyed 11/14/00)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.

Bacopa monnieri
Crinum americanum
Fraxinus caroliniana
llex cassine

Itea virginica
Limnophila sp.
Ludwigia peruviana
Ludwigia repens
Lygodium microphylum
Mikania scandens
Pandanus sp.
Phlebodium aureum
Pleopeltis polypodioides
Polygonum sp.
Quercus laurifolia
Sabal palmetto

Salix caroliniana
Sarcostemma clausum
Schinus terebinthifolius
Syzygium cumini
Taxodium distichum
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides
Toxicodendron radicans

FINAL DRAFT

Common Name
Red maple
Leather fern
Pond apple
Carolina aster
Saltbush
Water hyssop
String lily

Pop ash
Dahoon
Virginia willow

Water primrose

Creeping primrose willow
Japanese climbing fern
Climbing hempvine

Golden polypody
Resurrection fern
Swamp smartweed
Laurel oak
Cabbage palm
Swamp willow
White vine
Brazilian pepper
Java plum
Baldcypress

Stiff-leafed wild pine
Ball moss

Spanish moss
Poison ivy

C-67

Abundance Index
35
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site V-3 (river mile 10.3, surveyed 12/12/01)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.

Blechnum serrulatum
Carya aquatica

Crinum americanum
Fraxinus caroliniana
Hydrocotyl sp.

llex cassine

Ipomoea alba

Itea virginica

Ludwigia peruviana
Ludwigia repens
Lygodium microphylum
Mikania scandens
Myrica cerifera
Osmunda regalis
Persea borbonia
Phlebodium aureum
Pleopeltis polypodioides
Poaceae spp.

Quercus laurifolia
Rhizophora mangle
Sabal palmetto

Salix caroliniana
Sarcostemma clausum
Schinus terebinthifolius
Smilax sp.

Syzygium cumini
Taxodium distichum
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia setaceae
Tillandsia usneoides
Toxicodendron radicans
Vitits munsoniana

FINAL DRAFT

Common Name
Red maple
Leather fern

Pond apple
Carolina aster
Saltbush

Swamp fern

Water hickory
String lily

Pop ash

Water pennywort
Dahoon

Moon flower
Virginia willow
Water primrose
Creeping primrose willow
Japanese climbing fern
Climbing hempvine
Wax myrtle

Royal fern

Red bay

Golden polypody
Resurrection fern

Laurel oak

Red mangrove
Cabbage palm
Swamp willow
White vine
Brazilian pepper
Greenbriar
Java plum
Baldcypress

Air plant
Stiff-leafed wild pine
Ball moss

Spanish moss

Poison ivy
Wild grape

C-68

Abundance Index
3
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site 10-B (lat —80.164987106/1on26.978938944; river mile 10.2, surveyed 11/14/00)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Blechnum serrulatum
Carya aquatica
Crinum americanum
Ficus aurea

Fraxinus caroliniana
llex cassine

Ipomoea alba

Itea virginica
Limnophila sp.
Ludwigia peruviana
Lygodium microphylum
Mikania scandens
Myrica cerifera
Osmunda regalis
Phlebodium aureum
Pleopeltis polypodioides
Sabal palmetto

Salix caroliniana
Sarcostemma clausum
Smilax sp.

Syzygium cumini
Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides
Toxicodendron radicans

FINAL DRAFT

Common Name
Red maple
Leather fern
Pond apple
Carolina aster
Swamp fern
Water hickory
String lily
Golden fig
Pop ash
Dahoon

Moon flower
Virginia willow

Water primrose
Japanese climbing fern
Climbing hempvine
Wax myrtle

Royal fern

Golden polypody
Resurrection fern
Cabbage palm
Swamp willow
White vine
Greenbriar

Java plum
Baldcypress
Stiff-leafed wild pine
Ball moss

Spanish moss
Poison ivy

C-69

Abundance Index
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site 10-A (lat —80.165062424/lon 26.980186754; river mile 10.1, surveyed 11/14/00)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Crinum americanum
Fraxinus caroliniana
llex cassine

Itea virginica
Limnophila sp.
Ludwigia peruviana
Mikania scandens
Myrica cerifera
Osmunda regalis
Phlebodium aureum
Pleopeltis polypodioides
Sabal palmetto

Salix caroliniana
Sarcostemma clausum
Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides
Toxicodendron radicans

FINAL DRAFT

Common Name
Red maple
Leather fern
Pond apple
Carolina aster
String lily

Pop ash
Dahoon

Virginia willow

Water primrose
Climbing hempvine
Wax myrtle

Royal fern

Golden polypody
Resurrection fern
Cabbage palm
Swamp willow
White vine
Baldcypress
Stiff-leafed wild pine
Ball moss

Spanish moss
Poison ivy

C-70

Abundance Index
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site V-3 (river mile 9.9, surveyed 12/12/01)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.

Blechnum serrulatum
Crinum americanum
Dalbergia ecastaphyllum
Fraxinus caroliniana
llex cassine

Ipomoea alba

I[pomoea sp.

Ludwigia peruviana
Lygodium microphylum
Mikania scandens
Myrica cerifera
Nephrolepis sp.
Osmunda regalis
Phlebodium aureum
Pleopeltis polypodioides
Poaceae spp.

Quercus laurifolia
Rhabdadenia biflora
Rhizophora mangle
Sabal palmetto
Sagittaria lancifolia
Salix caroliniana
Sarcostemma clausum
Schinus terebinthifolius
Smilax sp.

Syzygium cumini
Taxodium distichum
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia setaceae
Tillandsia usneoides
Toxicodendron radicans

FINAL DRAFT

Common Name
Red maple
Leather fern
Pond apple
Carolina aster
Saltbush

Swamp fern
String lily

Coin vine

Pop ash

Dahoon

Moon flower
Morning glory
Water primrose
Japanese climbing fern
Climbing hempvine
Wax myrtle

Wild Boston fern
Royal fern
Golden polypody
Resurrection fern

Laurel oak

Rubber vine

Red mangrove
Cabbage palm
Lance-leaf arrowhead
Swamp willow
White vine

Brazilian pepper
Greenbriar

Java plum
Baldcypress

Air plant

Stiff-leafed wild pine
Ball moss

Spanish moss
Poison ivy

C-71

Abundance Index
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of NW Fork Loxahatchee River

Site 9-C (lat —80.163800034/lon 26.982719318; river mile 9.7, surveyed 11/14/00)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.

Crinum americanum
Dalbergia ecastaphyllum
Fraxinus caroliniana
Ludwigia peruviana
Mikania scandens
Myrica cerifera
Phlebodium aureum
Polygonum sp.
Rhizophora mangle
Sabal palmetto
Sarcostemma clausum
Schinus terebinthifolius
Syzygium cumini
Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides
Toxicodendron radicans

FINAL DRAFT

Common Name
Red maple
Leather fern

Pond apple
Carolina aster
Saltbush

String lily

Coin vine

Pop ash

Water primrose
Climbing hempvine
Wax myrtle
Golden polypody
Swamp smartweed
Red mangrove
Cabbage palm
White vine
Brazilian pepper
Java plum
Baldcypress
Stiff-leafed wild pine
Ball moss

Spanish moss
Poison ivy

C-72

Abundance Index
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site V-4 (river mile 9.3, surveyed 12/12/01)

Scientific Name
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.

Blechnum serrulatum
Carya aquatica
Dalbergia ecastaphyllum
llex cassine

Lygodium microphylum
Mikania scandens
Myrica cerifera
Nephrolepis sp.
Osmunda regalis
Persea borbonia
Phlebodium aureum
Quercus laurifolia
Rhabdadenia biflora
Rhizophora mangle
Sabal palmetto
Sarcostemma clausum
Schinus terebinthifolius
Smilax sp.

Taxodium distichum
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia setaceae
Tillandsia usneoides
Toxicodendron radicans

FINAL DRAFT

Common Name
Leather fern

Pond apple
Carolina aster
Saltbush

Swamp fern

Water hickory

Coin vine

Dahoon

Japanese climbing fern
Climbing hempvine
Wax myrtle

Wild Boston fern
Royal fern

Red bay

Golden polypody
Laurel oak

Rubber vine

Red mangrove
Cabbage palm
White vine
Brazilian pepper
Greenbriar
Baldcypress

Air plant
Stiff-leafed wild pine
Ball moss

Spanish moss
Poison ivy

C-73

Abundance Index
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of NW Fork Loxahatchee River

Site 9-B (lat —80.160870447/lon 26.983861002; river mile 9.2, surveyed 11/14/00)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.
Chrysobalanus icaco
Dalbergia ecastaphyllum
Eugenia uniflora
Fraxinus caroliniana
llex cassine

Myrica cerifera
Phlebodium aureum
Rhizophora mangle
Roystonea regia

Sabal palmetto
Sarcostemma clausum
Schinus terebinthifolius
Syzygium cumini
Taxodium distichum
Toxicodendron radicans

Common Name
Red maple
Leather fern
Pond apple
Carolina aster
Saltbush

Coco plum

Coin vine
Surinam cherry
Pop ash
Dahoon

Wax myrtle
Golden polypody
Red mangrove
Royal palm
Cabbage palm
White vine
Brazilian pepper
Java plum
Baldcypress
Poison ivy

Abundance Index

resent
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Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site 9-A (lat —80.159358557/lon 26.985374195; river mile 9.1, surveyed 11/14/00)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.

Dalbergia ecastaphyllum
llex cassine
Phlebodium aureum
Rhabdadenia biflora
Rhizophora mangle
Sabal palmetto

Salix caroliniana
Sarcostemma clausum
Schinus terebinthifolius
Taxodium distichum
Toxicodendron radicans
Typha domingensis
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides

FINAL DRAFT

Common Name
Red maple
Leather fern
Pond apple
Carolina aster
Saltbush

Coin vine
Dahoon

Golden polypody
Rubber vine
Red mangrove
Cabbage palm
Swamp willow
White vine
Brazilian pepper
Baldcypress
Poison ivy
Cattail
Stiff-leafed wild pine
Ball moss
Spanish moss

C-74

Abundance Index
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site 8-D (river mile 8.9, surveyed 11/14/00)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.

Dalbergia ecastaphyllum
llex cassine
Rhabdadenia biflora
Rhizophora mangle
Roystonea regia

Sabal palmetto
Sarcostemma clausum
Schinus terebinthifolius
Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides

Common Name
Red maple
Leather fern
Pond apple
Carolina aster
Saltbush

Coin vine
Dahoon

Rubber vine
Red mangrove
Royal palm
Cabbage palm
White vine
Brazilian pepper
Baldcypress

Stiff-leafed wild pine

Ball moss
Spanish moss

Abundance Index
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Semiquantitative Veqgetation Survey of the NW Fork Loxahatchee River

Site V-5 (river mile 8.8, surveyed 12/12/01)

Scientific Name

Acrostichum sp.
Annona glabra

Aster caroliniana
Bacopa monnieri
Crinum americanum
Dalbergia ecastaphyllum
Laguncularia racemosa
Ludwigia peruviana
Mikania scandens
Myrica cerifera
Osmunda regalis
Poaceae spp.
Rhabdadenia biflora
Rhizophora mangle
Roystonea regia

Sabal palmetto

Salix caroliniana
Sarcostemma clausum
Schinus terebinthifolius
Syzygium cumini
Taxodium distichum
Tillandsia usneoides
Toxicodendron radicans

FINAL DRAFT

Common Name

Leather fern
Pond apple
Carolina aster
Water hyssop
String lily

Coin vine

White mangrove
Water primrose

Climbing hempvine

Wax myrtle
Royal fern

Rubber vine
Red mangrove
Royal palm
Cabbage palm
Swamp willow
White vine
Brazilian pepper
Java plum
Baldcypress
Spanish moss
Poison ivy

C-75
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site 8-C (lat —80.157838347/lon 26.989749400; river mile 8.7, surveyed 11/14/00)

Scientific Name
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.
Laguncularia racemosa
Rhizophora mangle
Sabal palmetto
Schinus terebinthifolius
Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides

FINAL DRAFT

Common Name
Leather fern
Pond apple
Carolina aster
Saltbush

White mangrove
Red mangrove
Cabbage palm
Brazilian pepper
Baldcypress
Stiff-leafed wild pine
Ball moss
Spanish moss

C-76

Abundance Index
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Veqgetation Survey of the NW Fork Loxahatchee River

Site V-6 (river mile 8.55, surveyed 12/12/01)

Scientific Name
Acrostichum sp.
Aster caroliniana
Baccaris sp.

Dalbergia ecastaphyllum

Mikania scandens
Phlebodium aureum
Rhabdadenia biflora
Rhizophora mangle
Sabal palmetto

Schinus terebinthifolius

Taxodium distichum
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia setaceae
Tillandsia usneoides

FINAL DRAFT

Common Name
Leather fern
Carolina aster
Saltbush

Coin vine
Climbing hempvine
Golden polypody
Rubber vine

Red mangrove
Cabbage palm
Brazilian pepper
Baldcypress

Stiff-leafed wild pine
Ball moss

Spanish moss

C-77

Abundance Index
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site 8-B (lat —80.155118577/lon 26.989388511; river mile 8.4, surveyed 11/14/00)

Scientific Name
Acrostichum sp.

Aster caroliniana
Laguncularia racemosa
Rhabdadenia biflora
Rhizophora mangle
Sabal palmetto
Sarcostemma clausum
Schinus terebinthifolius
Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides

Common Name
Leather fern
Carolina aster
White mangrove
Rubber vine
Red mangrove
Cabbage palm
White vine
Brazilian pepper
Baldcypress

Stiff-leafed wild pine

Ball moss
Spanish moss

Abundance Index
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Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site 8-A (lat —80.153982377/lon 26.990833609; river mile 8.1, surveyed 11/14/00)

Scientific Name
Aster caroliniana
Baccaris sp.
Phragmites australis
Rhabdadenia biflora
Rhizophora mangle
Sabal palmetto
Taxodium distichum

Common Name
Carolina aster
Saltbush

Giant reed
Rubber vine
Red mangrove
Cabbage palm
Baldcypress

Abundance Index
1

1

5

Semiquantitative Vegetation Survey of NW Fork Loxahatchee River

Site V-7 (river mile 7.95, surveyed 12/12/01)

Scientific Name
Acrostichum sp.
Annona glabra

Aster caroliniana
Crinum americanum
Dalbergia ecastaphyllum
Laguncularia racemosa
Rhabdadenia biflora
Rhizophora mangle
Sabal palmetto
Schinus terebinthifolius
Taxodium distichum
Tillandsia recurvata
Tillandsia usneoides

FINAL DRAFT

Common Name
Leather fern
Pond apple
Carolina aster
String lily

Coin vine

White mangrove
Rubber vine
Red mangrove
Cabbage palm
Brazilian pepper
Baldcypress
Ball moss
Spanish moss

C-78

Abundance Index
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site 7-C (lat —80.150862762/lon 26.988849080; river mile 7.8, surveyed 11/14/00)

Scientific Name
Acrostichum sp.

Aster caroliniana
Baccaris sp.

Blechnum serrulatum
Chrysobalanus icaco
Crinum americanum
Dalbergia ecastaphyllum
Lygodium microphylum
Myrica cerifera
Rhabdadenia biflora
Rhizophora mangle
Sabal palmetto

Schinus terebinthifolius
Taxodium distichum
Toxicodendron radicans

Common Name
Leather fern
Carolina aster
Saltbush
Swamp fern
Coco plum
String lily

Coin vine
Japanese climbing fern
Wax myrtle
Rubber vine
Red mangrove
Cabbage palm
Brazilian pepper
Baldcypress
Poison ivy

Abundance Index

N
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Semiquantitative Veqgetation Survey of the NW Fork Loxahatchee River

Site 7-B (-80.149975096/lon 26.99106662; river mile 7.5, surveyed 11/14/00)

Scientific Name
Acrostichum sp.
Rhizophora mangle
Sabal palmetto

Common Name
Leather fern
Red mangrove
Cabbage palm

Abundance Index
3
4
3

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site 6-B (lat —80.147410631/lon 26.988542914; river mile 6.8, surveyed 11/14/00)

Scientific Name
Acrostichum sp.
Dalbergia ecastaphyllum
Juncus roemerianus
Laguncularia racemosa
Myrica cerifera
Phragmites australis
Rhizophora mangle
Sabal palmetto

Schinus terebinthifolius

FINAL DRAFT

Common Name
Leather fern
Coin vine

Black needlerush
White mangrove
Wax myrtle
Giant reed

Red mangrove
Cabbage palm
Brazilian pepper

C-79

Abundance Index
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MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Veqgetation Survey of the NW Fork Loxahatchee River

Site 6-A (lat —80.143669519/lon 26.984342169; river mile 6.2, surveyed 11/14/00)

Scientific Name
Casuarina sp.

Dalbergia ecastaphyllum
Rhabdadenia biflora
Rhizophora mangle
Sabal palmetto

Schinus terebinthifolius

Common Name Abundance Index

Australian pine 1
Coin vine 1
Rubber vine 3
Red mangrove 4
Cabbage palm 15
Brazilian pepper 1

Semiquantitative Vegetation Survey of the NW Fork Loxahatchee River

Site 5-B (lat —80.139039353/lon 26.982712901; river mile 5.6, surveyed 11/14/00)

Scientific Name
Dalbergia ecastaphyllum
Rhizophora mangle
Schinus terebinthifolius

FINAL DRAFT

Common Name Abundance Index

Coin vine 3
Red mangrove 4
Brazilian pepper 2
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MFLs for the Northwest Fork of the Loxahatchee River

Semiquantitative Vegetative Survey of Kitching Creek

Site A (lat -80.154898869/lon 26.991771447; surveyed 11/14/00)

Scientific Name
Acrostichum sp.
Annona glabra
Baccaris sp.
Dalbergia ecastaphyllum
Rhizophora mangle
Sabal palmetto
Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides

Common Name
Leather fern
Pond apple
Saltbush

Coin vine

Red mangrove
Cabbage palm
Baldcypress
Stiff-leafed wild pine
Ball moss
Spanish moss

Abundance Index
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present
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Semiquantitative Vegetative Survey of Kitching Creek

Site B (lat -80.155330876/lon 26.992670262; surveyed 11/14/00)

Scientific Name
Annona glabra

Aster caroliniana
Baccaris sp.

Bacopa monnieri
Laguncularia racemosa
Rhabdadenia biflora
Rhizophora mangle
Sabal palmetto
Schinus terebinthifolius
Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides

FINAL DRAFT

Common Name
Pond apple
Carolina aster
Saltbush

Water hyssop
White mangrove
Rubber vine
Red mangrove
Cabbage palm
Brazilian pepper
Baldcypress
Stiff-leafed wild pine
Ball moss
Spanish moss

C-81

Abundance Index
2

2

1

present

[ S SN \O R

N

present
present
present
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Appendix C

Semiquantitative Vegetative Survey of Kitching Creek

Site C (lat -80.156664449/lon 26.992851025; surveyed 11/14/00)

Scientific Name
Acrostichum sp.
Annona glabra

Aster caroliniana
Bacopa monnieri
Blechnum serrulatum
Dalbergia ecastaphyllum
Laguncularia racemosa
Mikania scandens
Quercus laurifolia
Rhabdadenia biflora
Rhizophora mangle
Sabal palmetto
Sarcostemma clausum
Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides
Vitits munsoniana

Common Name
Leather fern

Pond apple
Carolina aster
Water hyssop
Swamp fern

Coin vine

White mangrove
Climbing hempvine
Laurel oak

Rubber vine

Red mangrove
Cabbage palm
White vine
Baldcypress
Stiff-leafed wild pine
Ball moss

Spanish moss
Wild grape

Abundance Index
3

3

2

present

present
present
present
1

Semiquantitative Vegetative Survey of Kitching Creek

Site D (lat -80.156095466/lon 26.993647772; surveyed 11/14/00)

Scientific Name
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.

Bacopa monnieri
Rhizophora mangle
Sabal palmetto
Schinus terebinthifolius
Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides
Typha domingensis

FINAL DRAFT

Common Name
Leather fern
Pond apple
Carolina aster
Saltbush

Water hyssop
Red mangrove
Cabbage palm
Brazilian pepper
Baldcypress
Stiff-leafed wild pine
Ball moss
Spanish moss
Cattall

C-82

Abundance Index
3

2.5

1

1
present
3

3

2

3
present
present
present
3
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Semiquantitative Vegetative Survey of Kitching Creek

Site E (lat -80.155459331/lon 26.994103015; surveyed 11/14/00)

Scientific Name
Acrostichum sp.
Andropogon sp.
Annona glabra

Aster caroliniana
Baccaris sp.

Bacopa monnieri
Blechnum serrulatum
Crinum americanum
Eupatorium sp.
Laguncularia racemosa
Myrica cerifera
Nephrolepis sp.
Phlebodium aureum
Poaceae spp.
Rhizophora mangle
Sabal palmetto
Schinus terebinthifolius
Smilax sp.

Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides

FINAL DRAFT

Common Name
Leather fern
Broomsedge
Pond apple
Carolina aster
Saltbush

Water hyssop
Swamp fern
String lily

Dog fennel
White mangrove
Wax myrtle

Wild Boston fern
Golden polypody

Red mangrove
Cabbage palm
Brazilian pepper
Greenbriar
Baldcypress
Stiff-leafed wild pine
Ball moss

Spanish moss

C-83

Abundance Index
3

25

3

2

2

present

25

N

present
present
present
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Semiquantitative Vegetative Survey of Kitching Creek

Site F (Iat-80.156193578/lon 26.995723248; surveyed 11/14/00)

Scientific Name
Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Bacopa monnieri
Blechnum serrulatum
Crinum americanum
Ipomoea sp.
Lygodium microphylum
Mikania scandens
Myrica cerifera
Pontederia cordata
Quercus laurifolia
Rhabdadenia biflora
Rhizophora mangle
Rhynchospora sp.
Sabal palmetto
Taxodium distichum
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides

FINAL DRAFT

Common Name
Red maple
Leather fern

Pond apple
Carolina aster
Water hyssop
Swamp fern

String lily

Morning glory
Japanese climbing fern
Climbing hempvine
Wax myrtle
Pickerelweed
Laurel oak

Rubber vine

Red mangrove
Beakrush
Cabbage palm
Baldcypress
Stiff-leafed wild pine
Ball moss

Spanish moss

C-84

Abundance Index

N

present
present
present
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Semiquantitative Vegetative Survey of Kitching Creek

Site G (surveyed 11/28/00)

Scientific Name
Acer rubrum
Acrostichum sp.
Annona glabra
Aster caroliniana
Baccaris sp.
Bacopa monnieri

Cephalanthus occidentalis

Crinum americanum
Fraxinus caroliniana
Laguncularia racemosa
Mikania scandens
Myrica cerifera
Nephrolepis sp.
Osmunda regalis
Phlebodium aureum
Pontederia cordata
Rhizophora mangle
Rhynchospora sp.
Sabal palmetto
Sarcostemma clausum
Schinus terebinthifolius
Taxodium distichum
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides
Typha domingensis

FINAL DRAFT

Common Name
Red maple
Leather fern
Pond apple
Carolina aster
Saltbush

Water hyssop
Buttonbush
String lily

Pop ash

White mangrove
Climbing hempvine
Wax myrtle

Wild Boston fern
Royal fern
Golden polypody
Pickerelweed
Red mangrove
Beakrush
Cabbage palm
White vine
Brazilian pepper
Baldcypress

Air plant
Stiff-leafed wild pine
Ball moss
Spanish moss
Cattall

C-85

Abundance Index

w

3.5
present
present
present
present
3
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Semiquantitative Vegetative Survey of Kitching Creek

Site H (surveyed 11/28/00)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.
Cephalanthus occidentalis
Crinum americanum
Fraxinus caroliniana
Laguncularia racemosa
Ludwigia peruviana
Ludwigia repens
Mikania scandens
Polygonum sp.
Pontederia cordata
Rhizophora mangle
Sabal palmetto
Sarcostemma clausum
Saururus cernuus
Schinus terebinthifolius
Taxodium distichum
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia usneoides
Typha domingensis

FINAL DRAFT

Common Name
Red maple
Leather fern

Pond apple
Carolina aster
Saltbush
Buttonbush

String lily

Pop ash

White mangrove
Water primrose
Creeping primrose willow
Climbing hempvine
Swamp smartweed
Pickerelweed

Red mangrove
Cabbage palm
White vine

Lizard's tail
Brazilian pepper
Baldcypress

Air plant
Stiff-leafed wild pine
Ball moss

Spanish moss
Cattall

C-86

Abundance Index
3

N

)]

ol

w

present
present
present
present
2

Appendix C

11/18/02



MFLs for the Northwest Fork of the Loxahatchee River

Appendix C

Semiquantitative Vegetative Survey of Kitching Creek

Site | (surveyed 11/28/00)

Scientific Name
Acer rubrum
Acrostichum sp.
Annona glabra

Aster caroliniana
Baccaris sp.

Bacopa monnieri
Blechnum serrulatum
Boehmeria cylindrica
Crinum americanum
Fraxinus caroliniana
Hypericum sp.
Hyptis sp.

llex cassine
Laguncularia racemosa
Ludwigia repens
Mikania scandens
Osmunda regalis
Phlebodium aureum
Poaceae sp.
Polygonum sp.
Pontederia cordata
Rapanea punctata
Rhizophora mangle
Rhynchospora sp.
Sabal palmetto
Sarcostemma clausum
Saururus cernuus
Schinus terebinthifolius
Taxodium distichum
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia setaceae
Tillandsia usneoides
Vitits munsoniana

FINAL DRAFT

Common Name
Red maple
Leather fern
Pond apple
Carolina aster
Saltbush
Water hyssop
Swamp fern
False nettle
String lily

Pop ash

Dahoon

White mangrove
Creeping primrose willow
Climbing hempvine
Royal fern

Golden polypody

Swamp smartweed
Pickerelweed
Myrsine

Red mangrove
Beakrush
Cabbage palm
White vine

Lizard's tail
Brazilian pepper
Baldcypress

Air plant
Stiff-leafed wild pine
Ball moss

Air plant

Spanish moss
Wild grape

c-87

Abundance Index

(&)

(&)

resent

resent

resent
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present
present
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Semiquantitative Vegetative Survey of Kitching Creek

Site J (surveyed 11/28/00)

Scientific Name

Acer rubrum
Acrostichum sp.
Annona glabra

Apios americana
Ardisia escallonioides
Baccaris sp.

Blechnum serrulatum
Boehmeria cylindrica
Crinum americanum
Fraxinus caroliniana
Hydrocotyl sp.

Hyptis sp.

Itea virginica

Ludwigia repens
Lygodium microphylum
Mikania scandens
Osmunda regalis
Panicum spp.
Pleopeltis polypodioides
Polygonum sp.
Rhabdadenia biflora
Sabal palmetto
Saururus cernuus
Schinus terebinthifolius
Taxodium distichum
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia recurvata
Tillandsia setaceae
Tillandsia usneoides
Toxicodendron radicans
Vigna luteola

Vitits munsoniana
Woodwardia sp.

FINAL DRAFT

Common Name
Red maple
Leather fern
Pond apple
American groundnut
Marl berry
Saltbush

Swamp fern
False nettle
String lily

Pop ash

Water pennywort

Virginia willow

Creeping primrose willow
Japanese climbing fern
Climbing hempvine
Royal fern

Resurrection fern
Swamp smartweed
Rubber vine
Cabbage palm
Lizard's tail
Brazilian pepper
Baldcypress

Air plant
Stiff-leafed wild pine
Ball moss

Air plant

Spanish moss
Poison ivy

Cow pea

Wild grape

Chain fern

C-88

Abundance Index

WNPWRPNMNWOWNNP WWW
&)l

present
3

2.5

3

2.5
present
present
1

3

2

2

35
present
present
present
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APPENDIX D — STATISTICAL ANALYSIS OF FLOW
SALINITY DATA
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RELATIONSHIP BETWEEN FLOW AND STAGE AT LAINHART DAM

Stage records are available from Lainhart Dam (see Figure 2 on page 9 of the
Technical Document for a map of the area), which is a sheetpile weir driven into the
bedrock and capped with concrete and logs to make it blend into the landscape. Lainhart
Dam was rebuilt in 1986. The addition of wing walls and other work was carried out in
1995. Additional maintenance was conducted in 1991 during the drought.

Flow data from the Lainhart Dam is calculated from a stage-discharge curve.
This curve was calculated by plotting flow measurements over the dam with surface
water stage measurements. The collected stage data were converted to flow (cubic feet
per second) using a rating curve developed by the District (Figure D-1). This stage/flow
curve represents a recalibration of this relationship since repairs were conducted on
Lainhart Dam. Earlier versions of this curve were used to estimate flows over Lainhart
Dam for earlier periods in the record.

Lainhart Dam - Stage/Discharge

from test 7/4/02

1100
1000
900 o
800
700
600
500 4]
400
300 =
200 =
100 -

Flow - cfs
B

10.0 11.0 12.0 13.0 14.0 15.0 16.0
Stage - Teet NGVD

Figure D-1a. Stage-flow relationship used by the SFWMD to calculate flows over Lainhart Dam.
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Low flow range
120
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Figure D-1b. Low flow range of stage-flow relationship used by the SFWMD to calculate flows over
Lainhart Dam.

RELATIONSHIP BETWEEN FLOW AND SALINITY IN THE NW FORK OF THE
LOXAHATCHEE RIVER

Historical flow and salinity data have been periodically collected for the
Loxahatchee River and estuary since the 1970’s (e.g., Rodis 1973, Chiu 1975, Russell
and McPherson 1984, Mote Marine Laboratory 1990b, Dent 1997). The January 1997 —
July 2000 period of record was selected because it brackets the period when recent
changes were made to the river channel. Several river channels (or gaps) were created
over the past 25 years to provide shorter routes for boaters. Unfortunately, these
“shortcuts” bypassed historic river meander flow patterns and provided a more direct path
for the upstream migration of salt water. In 1997, the Jupiter Inlet District constructed a
number of earth and rock dams to seal off these short cuts and reestablish historical flow
routes for the river. Salinity studies conducted by the Loxahatchee River Environmental
Control District demonstrated that these construction activities resulted in lower salinity
levels upstream of the closures (Dent, 1997). The 1997-2000 period of record reflects
these hydrologic improvements to the river as well as the 1994 re-calibration of flow data
obtained from the Lainhart Dam. This time period also includes a wide range of both
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high, average, and low flow periods and also corresponds to the most recent set of
salinity values collected for the river by the Loxahatchee River Environmental Control
District.

Historical salinity data for five river sampling sites were obtained from water
quality surveys conducted by the Loxahatchee River Environmental Control District for
the period of record January 1997-July 2000. Water Quality Station # 63 is located at a
depth of about 3.0 meters between mid-channel and the southern shore at approximately
SFWMD river mile 6.5 in the vicinity of the south boat ramp for Jonathan Dickinson
State Park. This station was used previously by the U.S. Geological Survey, the SFWMD,
and the Loxahatchee River Environmental Control District to record Results of the
regression analyses and their associated graphical plots are presented in figures at the end
of this appendix.

Statistical analyses of the salinity-flow data were conduced using SAS at different
ranges of salinity. The reason for this is that while a regression curve generated for all
field salinity data points gives a decent fit on a very scattered data set, the curve does not
fit the field data well in the low salinity range. In the area below a few ppt, all data dots
may fall below the curve. It is difficult for a regression model to fit all the field data well
over the entire data range and should be used only in the data range where the regression
curve gives a good fit in the salinity range of interest.

In order to relate salinity measurements with Lainhart flows, daily flow data were
obtained from the SFWMD’s DBHYDRO data retrieval system for the Lainhart Dam for
the period of record from January 1997 through July 2000 (see data tables at the end of
this appendix). Table D-1 and Figure D-2 provide summaries of the minimum dry
season flow rates that are required to be delivered from the Lainhart Dam to the NW Fork
of the Loxahatchee River to maintain a bottom salinity of 2 ppt for selected locations
along the river. These results are reported in SFWMD river miles upstream from the
Jupiter inlet.

Table D-1. Relationship between Dry Season Lainhart Dam Flow and estimated position of the
saltwater wedge within the Northwest Fork of the Loxahatchee River.

Upstream Extent Dry Season discharges from
. . of 2 ppt salinity Lainhart Dam (cfs)
Water Quality Station Number wedge (river Total Data Set | After closure of
miles) (Jan 1997-Jul/2000) Gaps
WQ Station # 63 6.5 203 236
Avg. of WQ Stations # 63 &64 7.1 146* 161*
WQ Station # 64 7.7 90 87
Avg. of WQ Stations # 64 & 65 8.1 68* 68*
WQ Station # 65 8.6 47 49
Avg. of WQ Stations # 65 & 66 9.0 31* 32*
WQ Station # 66 9.4 15 15**
WQ Station # 67 10.5 <10 < 10**
. = Flows shown were estimated by Interpolation of data between upsiream and downsiream water quality

sampling stations;
e  **Represents upper limit for this value
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: ‘::'_--'_ WQ Station #64

WQ Station # 65 N 27.an ~f=  \WQ Station #63
47-49 cfs \. b iy 203 - 236 cfs
P il Y| i i 5 LG,
WQ Station #66 Aoy : ' Nl /e
15 cfs (upper limit) -/ 77— Estimated value mid-way=—_ . |~
B J . between Stations#648& i~ |/
RS Y _ #65 68 cfs Y
R .
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Figure D-2. Amount of flow required from Lainhart Dam to maintain river bottom salinity of 2ppt
at selected sites, NW Fork, Loxahatchee River

WQ Station # 63 (River Mile 6.5)

Station # 63 (Figure D-2) is located just upstream from the south boat ramp in
Jonathan Dickinson State Park at SFWMD river mile 6.5. This site generally represents
the nearest river water quality station adjacent to the central embayment (estuary). This
water quality monitoring site is directly influenced by the daily tidal cycle and upstream
movement of saltwater. Over the three year period of record, daily salinity values ranged
from less than 0.4 ppt during high discharge events, to a high of 20-25 ppt recorded
during a number of low flow periods. Time series for flow and salinity for each of the
five river water quality sampling stations are shown in figures at the end of this appendix.

Results of the regression analyses show that a flow of within the range of 203 -
236 cfs would be required from the Lainhart Dam to reduce river bottom salinity to less
than 2 ppt at WQ Station # 63 (Figure D-2). Salinity data recorded from this site
exhibited a wide degree of variability as compared to the other upstream monitoring sites.
This low correlation occurs, in part, because this site is the most downstream monitoring
station and is subject to greater daily tidal fluctuations, effects of wind, and major storm
events due to its proximity to the ocean at the Jupiter Inlet. In addition, this area may also
be subject to the cumulative effects of freshwater seepage from surrounding uplands and
other inflows that are not fully accounted for in the estimated river flow.
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WQ Station # 64 (River Miles 7.7)

This station is located approximately 1.2 miles upstream of Station # 63 or about
0.5 mile upstream of the Jonathan Dickinson State Park canoe concession area at river
mile 7.7. Because this site is located further upstream within the NW Fork, it showed less
variability among data points as compared to Site # 63 (see figures at the end of this
appendix). Seasonal salinity values range from less than 0.1 ppt (essentially freshwater)
to 15 — 24 ppt during low flow periods. Review of historical data shows that significantly
less river flow is required to maintain the saltwater wedge (Table D-1) at this site as
compared to WQ Station # 63. At this location, flows within the range of 87-90 cfs are
needed from the Lainhart Dam, plus another estimated 10 cfs from other upstream
sources, to maintain the salinity wedge at 2 ppt. The estimated dry season flow
contributions for these other upstream tributaries were estimated as: Cypress Creek (7
cfs), Kitching Creek (2 cfs), and Hobe Grove Ditch (1 cfs) based on typical dry season
flow values obtained from the USGS study (Russell and McPherson, 1984). Therefore,
the total amount of water needed to maintain the salinity wedge at river mile 7.7 is
approximately 100 cfs.

Confluence of NW Fork and Kitching Creek (River Mile 8.1)

River mile 8.1 is located just below the mouth of Kitching Creek about one mile
downstream of the “stressed cypress zone” Figure D-2). This area was selected as a
point of interest because it lies just downstream of the remaining cypress river-swamp
habitat that the proposed MFL is trying to protect, and it also lies just downstream of
Kitching Creek, an area that still contains significant amounts of cypress swamp habitat.
Because no water quality data exists for this site, an estimate was made of the amount
flow that needed to delivered from the Lainhart Dam to maintain the salinity wedge at 2
ppt at river mile 8.1. Water quality and flow data from WQ Stations #64 (RM 7.7) and
WQ Station #65 located further upstream at RM 8.6 were averaged together to arrive at
68 cfs as the amount of flow required to maintain the freshwater-saltwater interface at
less than 2 ppt at river mile 8.1. (e.g., (49 cfs + 87 cfs)/2 = 68 cfs).

It is important to note that during the 1940’s Kitching Creek and areas located just
upstream from this point in the river supported significant amounts of swamp hardwood
(cypress) habitat as documented Figure B-6 Appendix B of this report. Interpretation of
the vegetation studies conducted by Alexander and Crook (1975) show that swamp
hardwoods were still the predominate vegetation cover at this point in the river in the
early 1970s. Review of 1995 infrared photos (Figure B-6, Appendix B) shows that this
same area of the river is now dominated by mangroves, most likely a response to
increased salinity levels at this point in the river over the past 30 years.

WQ Station # 65 (River Mile 8.6)

Station # 65 is located about 0.5 miles above the confluence of Kitching Creek
and the NW Fork of the River, or about 0.9 mile upstream of Station # 64 at RM 8.6.
Because this site is located further upstream within the NW Fork, the data shows less
variability than what occurs at downstream water quality monitoring sites (see figures at
the end of this appendix). Seasonal salinity values range from less than 0.1 ppt
(freshwater) to 13 — 19 ppt during low flow periods.
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Results of the regression analyses indicate that flow rates within the range of 47-
49 cfs are required from the Lainhart Dam to maintain salinity at or below 2 ppt at RM
8.6 (Table D-1). This is about 44% less flow required to maintain the salinity wedge at
RM 8.6 as compared to WQ Station # 64 located 0.9 miles downstream. This is an
important sampling location in that it represents the transition zone between downstream
areas of the river that have been impacted by saltwater intrusion (i.e., historical bald
cypress communities replaced by mangroves), and upstream areas of the river that are
currently stressed by periodic exposure to saline water (Figure D-2).

WQ Stations # 66 & 67 (River Miles 9.4 & 10.5)

Review of water quality data collected from WQ Stations #66 (river mile 9.4) and
#67 (river mile 10.5) show that during average and high flow conditions, these two sites
are dominated primarily by freshwater. However during prolonged drought conditions,
saltwater moves upstream to both of these sites within the river within relatively short
time periods (days). For example, the flow/salinity relationship developed for Station #
67 (River Mile 10.5) in Table D-1 shows that during prolonged low flow periods (flows
less than 10 cfs) saltwater will penetrate upstream areas of the river as far as Trapper
Nelson’s. Although the number of data points collected from this upstream area of the
river are significantly less than the downstream monitoring sites, these data correlate well
with previous salinity studies conducted on the river (e.g., Russell and McPherson 1984).
Similar results are shown for WQ Station # 66 where the upper limit of 15 cfs was
estimated as the required flow delivered from the Lainhart dam to maintain a salinity of
less than 2 ppt at river mile 9.4 (Figure D-2).

Based on the statistical analysis of the flow/salinity data discussed above, Figure
D-3 provides the general relationship between the volume of water need to be delivered
from the Lainhart Dam during the dry season to maintain salinity near 2 ppt at various
locations (river miles)along the NW Fork of the

Figure D-3. Lainhart Dam Flow Rates Required to Maintain Salinity at or below
2 ppt at Selected Points in the NW Fork of the Loxahatchee River (Jan. 1997-
July 2000)

Lianhart Dam flows required to maintain salinity < 2 pg

6.5 7 75 8 8.5 9 9.5 10 10.5 11
SFWMD River Miles
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CALCULATION OF MEAN WET AND DRY SEASON FLOWS TO THE
LOXAHATCHEE ESTUARY

Table D-37 provides a summary of average freshwater flows delivered to the three forks of the
Loxahatchee estuary during the wet and dry seasons as well as during selected drought events. Four major
sources of water (G-92 and the Lainhart Dam, Cypress Creek, Hobe Grove Ditch and Kitching Creek)
provide the majority of freshwater flow to the Northwest Fork of the Loxahatchee River. Other historical
inputs such as Moonshine Creek and Wilson Creek have been highly altered by drainage and development,
and today only provide a very small portion of flow to the Northwest Fork of the river and are not included

in the table.

Table D-37. Summary of Average Wet and Dry Season Flows to the Loxahatchee Estuary.

Average Daily Flow

1980-81 drought

1989-90 drought

(cfs) Avg. flow (cfs) Avg. Flow (cfs)
Dry Wet Dry Wet Dry Period of
Wet Season | Season | Season | Season | Season Record
Tributary Season 1 (5/15/81- | (10/14/80 | (5/15/90- | (10/14/89
10/15/81) | -5/14/81) | 10/15/90) | -5/14/90)
Northwest Fork
Lainhart Dam 95 70 65 35 68 26 1971-2001
Cypress Creek 60 32 57 30 41 30 1980-1991
Hobe Grove Ditch 9 7 11 7 9 7 1979-1991
Kitching Creek 21 16 8 5 3 1 1979-2001
Subtotal 185 125 141 77 121 64
North Fork’
USGSsites28B&28c| 4 | 1 T ND | ND | 1980-1982
Southwest Fork
C-18 Canal@S-46 94 61 61 20 8 8 1961-2001
Total 283 187 206 98 129 72

" Wet season defined as May 15- Oct. 15; Dry season = Oct. 16- May 14
2From Russell and McPherson 1984 (POR 1980-1982)

The average wet and dry season flows for Lainhart Dam, Cypress Creek, Hobe
Grove Ditch, Kitching Creek, and the C-18 Canal @ S-46 were calculated by averaging

the flows recorded from May 15 to October 15 over the period of record, and from

October 16 to May 14 of the following year over the period of record, respectively. In
cases where the data sets were discontinuous, the averages were calculated using the
information that was available. The DBHYDRO data that was available for the tributary
analysis are summarized on the following tables. The average wet and dry season flows
for the North Fork were taken from Russell and McPherson (1984).
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MFLs for the Northwest Fork of the Loxahatchee River Appendix D
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Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295

Date  Flow (cfs) Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs)
04/01/71 14 06/01/71 28( 08/01/71 92| 10/01/71 71 12/01/71 59
04/02/71 13 06/02/71 28( 08/02/71 92| 10/02/71 66( 12/02/71 56
04/03/71 13 06/03/71 30| 08/03/71 83| 10/03/71 63 12/03/71 55
04/04/71 14 06/04/71 29( 08/04/71 82| 10/04/71 61 12/04/71 53
04/05/71 15 06/05/71 28( 08/05/71 95( 10/05/71 58| 12/05/71 49
04/06/71 15 06/06/71 27| 08/06/71 94| 10/06/71 59| 12/06/71 47
04/07/71 14 06/07/71 26( 08/07/71 83| 10/07/71 58| 12/07/71 48
04/08/71 13 06/08/71 28( 08/08/71 78 10/08/71 56| 12/08/71 46
04/09/71 13 06/09/71 35| 08/09/71 92 10/09/71 54| 12/09/71 45
04/10/71 13 06/10/71 35| 08/10/71 200| 10/10/71 53| 12/10/71 43
04/11/71 13 06/11/71 48] 08/11/71 120 10/11/71 59( 12/11/71 42
04/12/71 12 06/12/71 56( 08/12/71 112 10/12/71 62| 12/12/71 39
04/13/71 12 06/13/71 66| 08/13/71 110 10/13/71 59| 12/13/71 37
04/14/71 12 06/14/71 46| 08/14/71 115 10/14/71 59( 12/14/71 36
04/15/71 12 06/15/71 40( 08/15/71 115| 10/15/71 58| 12/15/71 35
04/16/71 12 06/16/71 39| 08/16/71 104| 10/16/71 56| 12/16/71 34
04/17/71 12 06/17/71 37| 08/17/71 115 10/17/71 52 12/17/71 34
04/18/71 12 06/18/71 34| 08/18/71 99( 10/18/71 55| 12/18/71 33
04/19/71 11 06/19/71 33| 08/19/71 89( 10/19/71 771 12/19/71 36
04/20/71 11 06/20/71 33| 08/20/71 80( 10/20/71 101| 12/20/71 45
04/21/71 12 06/21/71 36| 08/21/71 80| 10/21/71 82| 12/21/71 46
04/22/71 12 06/22/71 37| 08/22/71 78| 10/22/71 91| 12/22/71 55
04/23/71 12 06/23/71 36| 08/23/71 75 10/23/71 88| 12/23/71 129
04/24/71 12 06/24/71 36| 08/24/71 72| 10/24/71 85| 12/24/71 124
04/25/71 12 06/25/71 35| 08/25/71 69| 10/25/71 103] 12/25/71 92
04/26/71 12 06/26/71 37| 08/26/71 67| 10/26/71 90| 12/26/71 77
04/27/71 12 06/27/71 36| 08/27/71 76| 10/27/71 81| 12/27/71 69
04/28/71 12 06/28/71 40( 08/28/71 99( 10/28/71 76| 12/28/71 65
04/29/71 12 06/29/71 47| 08/29/71 78| 10/29/71 74| 12/29/71 61
04/30/71 12 06/30/71 42( 08/30/71 83| 10/30/71 78| 12/30/71 58
05/01/71 12 07/01/71 38| 08/31/71 80( 10/31/71 82| 12/31/71 57
05/02/71 12 07/02/71 37| 09/01/71 87 11/01/71 83

05/03/71 12 07/03/71 45( 09/02/71 133| 11/02/71 119

05/04/71 13 07/04/71 45( 09/03/71 122| 11/03/71 230

05/05/71 12 07/05/71 37| 09/04/71 94 11/04/71 553

05/06/71 12 07/06/71 34| 09/05/71 82| 11/05/71 502

05/07/71 13 07/07/71 33| 09/06/71 109| 11/06/71 491

05/08/71 12 07/08/71 44( 09/07/71 313 11/07/71 308

05/09/71 12 07/09/71 46( 09/08/71 198| 11/08/71 210

05/10/71 12 07/10/71 41[ 09/09/71 162| 11/09/71 208

05/11/71 12 07/11/71 40| 09/10/71 184 11/10/71 170

05/12/71 11 07/12/71 40| 09/11/71 135 11/11/71 149

05/13/71 11 07/13/71 40| 09/12/71 128 11/12/71 138

05/14/71 11 07/14/71 39| 09/13/71 300| 11/13/71 124

05/15/71 13 07/15/71 43| 09/14/71 402| 11/14/71 117

05/16/71 21 07/16/71 43[ 09/15/71 549 11/15/71 109

05/17/71 34 07/17/71 45( 09/16/71 352 11/16/71 103

05/18/71 47 07/18/71 46| 09/17/71 215 11/17/71 99

05/19/71 44 07/19/71 47( 09/18/71 159 11/18/71 93

05/20/71 41 07/20/71 48] 09/19/71 141 11/19/71 89

05/21/71 40 07/21/71 59| 09/20/71 123| 11/20/71 85

05/22/71 37 07/22/71 61| 09/21/71 115 11/21/71 83

05/23/71 36 07/23/71 62| 09/22/71 110 11/22/71 76

05/24/71 35 07/24/71 78| 09/23/71 107 11/23/71 74

05/25/71 36 07/25/71 69| 09/24/71 104 11/24/71 94

05/26/71 40 07/26/71 66| 09/25/71 98| 11/25/71 87

05/27/71 37 07/27/71 62| 09/26/71 89 11/26/71 80

05/28/71 33 07/28/71 60| 09/27/71 83| 11/27/71 74

05/29/71 32 07/29/71 67| 09/28/71 79| 11/28/71 70

05/30/71 31 07/30/71 71| 09/29/71 73| 11/29/71 65

05/31/71 29 07/31/71 78| 09/30/71 71| 11/30/71 64
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/72 55 03/01/72 19| 05/01/72 34| 07/01/72 57| 09/01/72 22| 11/01/72 15
01/02/72 53 03/02/72 19| 05/02/72 31| 07/02/72 58| 09/02/72 21| 11/02/72 15
01/03/72 53 03/03/72 19| 05/03/72 28| 07/03/72 49( 09/03/72 20( 11/03/72 15
01/04/72 51 03/04/72 20( 05/04/72 26| 07/04/72 43( 09/04/72 20| 11/04/72 15
01/05/72 49 03/05/72 20 05/05/72 25| 07/05/72 38| 09/05/72 21| 11/05/72 15
01/06/72 49 03/06/72 21| 05/06/72 26| 07/06/72 32| 09/06/72 20( 11/06/72 15
01/07/72 47 03/07/72 20( 05/07/72 51| 07/07/72 27| 09/07/72 20| 11/07/72 17
01/08/72 45 03/08/72 20( 05/08/72 56( 07/08/72 25( 09/08/72 21| 11/08/72 18
01/09/72 43 03/09/72 20 05/09/72 42| 07/09/72 25( 09/09/72 22| 11/09/72 19
01/10/72 45 03/10/72 20 05/10/72 36( 07/10/72 28( 09/10/72 35( 11/10/72 18
01/11/72 43 03/11/72 20| 05/11/72 38| 07/11/72 53| 09/11/72 45| 11/11/72 18
01/12/72 41 03/12/72 20| 05/12/72 434| 07/12/72 56| 09/12/72 42| 11/12/72 18
01/13/72 40 03/13/72 20 05/13/72 735( 07/13/72 93| 09/13/72 39( 11/13/72 18
01/14/72 39 03/14/72 20| 05/14/72 460| 07/14/72 58| 09/14/72 29| 11/14/72 18
01/15/72 37 03/15/72 20 05/15/72 339( 07/15/72 45( 09/15/72 26( 11/15/72 19
01/16/72 37 03/16/72 20 05/16/72 482| 07/16/72 37| 09/16/72 25| 11/16/72 20
01/17/72 37 03/17/72 20| 05/17/72 242| 07/17/72 32| 09/17/72 25| 11/17/72 20
01/18/72 40 03/18/72 20 05/18/72 218| 07/18/72 29| 09/18/72 23| 11/18/72 20
01/19/72 39 03/19/72 19| 05/19/72 198| 07/19/72 32| 09/19/72 23| 11/19/72 20
01/20/72 38 03/20/72 19| 05/20/72 128| 07/20/72 55| 09/20/72 23| 11/20/72 30
01/21/72 35 03/21/72 19| 05/21/72 96| 07/21/72 45| 09/21/72 23| 11/21/72 41
01/22/72 36 03/22/72 19| 05/22/72 81| 07/22/72 35| 09/22/72 24| 11/22/72 34
01/23/72 41 03/23/72 18| 05/23/72 76| 07/23/72 30| 09/23/72 29( 11/23/72 31
01/24/72 49 03/24/72 18| 05/24/72 77| 07/24/72 26| 09/24/72 42| 11/24/72 29
01/25/72 42 03/25/72 17| 05/25/72 79| 07/25/72 25| 09/25/72 29| 11/25/72 28
01/26/72 38 03/26/72 17| 05/26/72 99( 07/26/72 23| 09/26/72 28| 11/26/72 27
01/27/72 37 03/27/72 17| 05/27/72 86| 07/27/72 22| 09/27/72 25| 11/27/72 27
01/28/72 35 03/28/72 16| 05/28/72 74| 07/28/72 21| 09/28/72 25| 11/28/72 27
01/29/72 32 03/29/72 16| 05/29/72 125| 07/29/72 20| 09/29/72 25| 11/29/72 26
01/30/72 32 03/30/72 17| 05/30/72 137| 07/30/72 19 09/30/72 25( 11/30/72 25
01/31/72 29 03/31/72 23| 05/31/72 96| 07/31/72 24| 10/01/72 21| 12/01/72 25
02/01/72 26 04/01/72 24( 06/01/72 80| 08/01/72 31| 10/02/72 21| 12/02/72 24
02/02/72 27 04/02/72 23( 06/02/72 98| 08/02/72 26( 10/03/72 21| 12/03/72 23
02/03/72 27 04/03/72 23[ 06/03/72 102| 08/03/72 23| 10/04/72 21| 12/04/72 23
02/04/72 26 04/04/72 22| 06/04/72 124| 08/04/72 21| 10/05/72 20| 12/05/72 22
02/05/72 25 04/05/72 22| 06/05/72 337 08/05/72 20( 10/06/72 19| 12/06/72 21
02/06/72 24 04/06/72 21| 06/06/72 315( 08/06/72 19| 10/07/72 18| 12/07/72 21
02/07/72 24 04/07/72 21| 06/07/72 155| 08/07/72 19 10/08/72 17| 12/08/72 20
02/08/72 24 04/08/72 20( 06/08/72 108| 08/08/72 18 10/09/72 16| 12/09/72 20
02/09/72 24 04/09/72 19( 06/09/72 167| 08/09/72 17| 10/10/72 16| 12/10/72 19
02/10/72 25 04/10/72 21| 06/10/72 148| 08/10/72 17] 10/11/72 16| 12/11/72 18
02/11/72 27 04/11/72 20| 06/11/72 145 08/11/72 17] 10/12/72 17| 12/12/72 18
02/12/72 29 04/12/72 19| 06/12/72 182| 08/12/72 18] 10/13/72 18| 12/13/72 18
02/13/72 25 04/13/72 19| 06/13/72 177| 08/13/72 19| 10/14/72 18| 12/14/72 17
02/14/72 24 04/14/72 19| 06/14/72 142| 08/14/72 19| 10/15/72 17| 12/15/72 17
02/15/72 24 04/15/72 18| 06/15/72 137| 08/15/72 18] 10/16/72 17| 12/16/72 17
02/16/72 24 04/16/72 17| 06/16/72 129| 08/16/72 19| 10/17/72 17| 12/17/72 17
02/17/72 24 04/17/72 17| 06/17/72 134| 08/17/72 19| 10/18/72 16| 12/18/72 17
02/18/72 23 04/18/72 17| 06/18/72 146| 08/18/72 22| 10/19/72 16| 12/19/72 18
02/19/72 23 04/19/72 16 06/19/72 191| 08/19/72 22| 10/20/72 16| 12/20/72 18
02/20/72 23 04/20/72 17| 06/20/72 173| 08/20/72 20| 10/21/72 16| 12/21/72 18
02/21/72 23 04/21/72 19| 06/21/72 134| 08/21/72 19| 10/22/72 16| 12/22/72 21
02/22/72 23 04/22/72 20| 06/22/72 115| 08/22/72 20| 10/23/72 16| 12/23/72 23
02/23/72 23 04/23/72 20( 06/23/72 104| 08/23/72 38| 10/24/72 16| 12/24/72 24
02/24/72 23 04/24/72 19| 06/24/72 94| 08/24/72 75 10/25/72 16| 12/25/72 24
02/25/72 23 04/25/72 19| 06/25/72 91| 08/25/72 58| 10/26/72 16| 12/26/72 24
02/26/72 22 04/26/72 19| 06/26/72 88| 08/26/72 40| 10/27/72 16| 12/27/72 24
02/27/72 22 04/27/72 18| 06/27/72 79| 08/27/72 34| 10/28/72 16| 12/28/72 24
02/28/72 20 04/28/72 18| 06/28/72 75| 08/28/72 28| 10/29/72 16| 12/29/72 24
02/29/72 20 04/29/72 18| 06/29/72 67| 08/29/72 25( 10/30/72 16| 12/30/72 23

04/30/72 25( 06/30/72 60( 08/30/72 23( 10/31/72 15| 12/31/72 23

08/31/72 21
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/73 21 03/01/73 16| 05/01/73 5| 07/01/73 29( 09/01/73 317 11/01/73 34
01/02/73 20 03/02/73 16| 05/02/73 5| 07/02/73 26( 09/02/73 357 11/02/73 33
01/03/73 20 03/03/73 16| 05/03/73 5| 07/03/73 27| 09/03/73 341 11/03/73 31
01/04/73 20 03/04/73 15 05/04/73 5| 07/04/73 29( 09/04/73 308 11/04/73 30
01/05/73 19 03/05/73 15 05/05/73 5| 07/05/73 29( 09/05/73 273| 11/05/73 29
01/06/73 19 03/06/73 15 05/06/73 5| 07/06/73 27| 09/06/73 232| 11/06/73 27
01/07/73 19 03/07/73 15 05/07/73 5| 07/07/73 26( 09/07/73 180| 11/07/73 27
01/08/73 18 03/08/73 14| 05/08/73 4| 07/08/73 27| 09/08/73 136| 11/08/73 26
01/09/73 17 03/09/73 14| 05/09/73 5| 07/09/73 35| 09/09/73 107| 11/09/73 25
01/10/73 16 03/10/73 14 05/10/73 8| 07/10/73 65( 09/10/73 86( 11/10/73 24
01/11/73 18 03/11/73 14 05/11/73 8| 07/11/73 76| 09/11/73 106 11/11/73 24
01/12/73 19 03/12/73 13| 05/12/73 8| 07/12/73 56| 09/12/73 299| 11/12/73 23
01/13/73 20 03/13/73 12| 05/13/73 8| 07/13/73 46( 09/13/73 273| 11/13/73 23
01/14/73 20 03/14/73 12| 05/14/73 8| 07/14/73 58| 09/14/73 207| 11/14/73 23
01/15/73 19 03/15/73 11| 05/15/73 9| 07/15/73 178| 09/15/73 151 11/15/73 22
01/16/73 18 03/16/73 11| 05/16/73 11| 07/16/73 144 09/16/73 142 11/16/73 22
01/17/73 17 03/17/73 10| 05/17/73 11| 07/17/73 94| 09/17/73 161 11/17/73 21
01/18/73 17 03/18/73 10 05/18/73 11| 07/18/73 68 09/18/73 143| 11/18/73 23
01/19/73 16 03/19/73 9| 05/19/73 10| 07/19/73 54| 09/19/73 139| 11/19/73 25
01/20/73 15 03/20/73 9| 05/20/73 10| 07/20/73 48[ 09/20/73 218| 11/20/73 25
01/21/73 15 03/21/73 9| 05/21/73 10| 07/21/73 53| 09/21/73 145( 11/21/73 24
01/22/73 14 03/22/73 8| 05/22/73 9| 07/22/73 96| 09/22/73 116| 11/22/73 24
01/23/73 15 03/23/73 8| 05/23/73 9| 07/23/73 175] 09/23/73 106| 11/23/73 26
01/24/73 25 03/24/73 8| 05/24/73 10| 07/24/73 152 09/24/73 103| 11/24/73 25
01/25/73 26 03/25/73 8| 05/25/73 15| 07/25/73 108| 09/25/73 96( 11/25/73 24
01/26/73 26 03/26/73 10 05/26/73 15| 07/26/73 80( 09/26/73 88| 11/26/73 22
01/27/73 25 03/27/73 11| 05/27/73 17| 07/27/73 63| 09/27/73 83| 11/27/73 22
01/28/73 25 03/28/73 10 05/28/73 18| 07/28/73 81| 09/28/73 77| 11/28/73 21
01/29/73 25 03/29/73 10 05/29/73 18| 07/29/73 90 09/29/73 74| 11/29/73 21
01/30/73 25 03/30/73 10 05/30/73 16| 07/30/73 108| 09/30/73 73| 11/30/73 20
01/31/73 26 03/31/73 9| 05/31/73 16| 07/31/73 88( 10/01/73 67| 12/01/73 20
02/01/73 26 04/01/73 9| 06/01/73 15| 08/01/73 84( 10/02/73 61| 12/02/73 20
02/02/73 28 04/02/73 9| 06/02/73 14| 08/02/73 74| 10/03/73 58| 12/03/73 20
02/03/73 29 04/03/73 8| 06/03/73 13| 08/03/73 70| 10/04/73 58| 12/04/73 21
02/04/73 28 04/04/73 7| 06/04/73 12| 08/04/73 82 10/05/73 57| 12/05/73 22
02/05/73 28 04/05/73 7| 06/05/73 12| 08/05/73 100 10/06/73 54| 12/06/73 22
02/06/73 28 04/06/73 7| 06/06/73 12| 08/06/73 81| 10/07/73 52| 12/07/73 21
02/07/73 28 04/07/73 7| 06/07/73 13| 08/07/73 68 10/08/73 851| 12/08/73 21
02/08/73 27 04/08/73 7| 06/08/73 57| 08/08/73 62 10/09/73 975| 12/09/73 22
02/09/73 25 04/09/73 7| 06/09/73 58| 08/09/73 84( 10/10/73 807| 12/10/73 22
02/10/73 24 04/10/73 7| 06/10/73 46| 08/10/73 88 10/11/73 605| 12/11/73 22
02/11/73 23 04/11/73 6| 06/11/73 38| 08/11/73 76| 10/12/73 409| 12/12/73 21
02/12/73 22 04/12/73 6| 06/12/73 34| 08/12/73 61 10/13/73 266| 12/13/73 20
02/13/73 21 04/13/73 6| 06/13/73 31| 08/13/73 52| 10/14/73 193| 12/14/73 19
02/14/73 21 04/14/73 6| 06/14/73 30( 08/14/73 46( 10/15/73 154| 12/15/73 18
02/15/73 21 04/15/73 9| 06/15/73 51| 08/15/73 42( 10/16/73 129| 12/16/73 18
02/16/73 20 04/16/73 8| 06/16/73 63| 08/16/73 71| 10/M17/73 116| 12/17/73 18
02/17/73 19 04/17/73 8| 06/17/73 66( 08/17/73 189 10/18/73 105| 12/18/73 19
02/18/73 19 04/18/73 7| 06/18/73 51| 08/18/73 187 10/19/73 91| 12/19/73 19
02/19/73 20 04/19/73 7| 06/19/73 43| 08/19/73 144] 10/20/73 93| 12/20/73 19
02/20/73 21 04/20/73 7| 06/20/73 44| 08/20/73 113 10/21/73 97| 12/21/73 22
02/21/73 20 04/21/73 6| 06/21/73 54| 08/21/73 103| 10/22/73 105| 12/22/73 23
02/22/73 19 04/22/73 6| 06/22/73 60( 08/22/73 99( 10/23/73 106| 12/23/73 23
02/23/73 18 04/23/73 6| 06/23/73 53| 08/23/73 82| 10/24/73 96( 12/24/73 23
02/24/73 17 04/24/73 6| 06/24/73 54| 08/24/73 98 10/25/73 82| 12/25/73 23
02/25/73 17 04/25/73 5| 06/25/73 49| 08/25/73 193] 10/26/73 73| 12/26/73 23
02/26/73 18 04/26/73 5| 06/26/73 45| 08/26/73 171] 10/27/73 64| 12/27/73 23
02/27/73 17 04/27/73 6| 06/27/73 45| 08/27/73 131] 10/28/73 54| 12/28/73 23
02/28/73 16 04/28/73 6| 06/28/73 42| 08/28/73 107 10/29/73 46| 12/29/73 22

04/29/73 6| 06/29/73 38| 08/29/73 91| 10/30/73 40| 12/30/73 21

04/30/73 5| 06/30/73 34| 08/30/73 85| 10/31/73 37| 12/31/73 21

08/31/73 142
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/74 21 03/01/74 13| 05/01/74 1 07/01/74 51 09/01/74 33| 11/01/74 27
01/02/74 20 03/02/74 13| 05/02/74 1| 07/02/74 90( 09/02/74 33| 11/02/74 27
01/03/74 19 03/03/74 12| 05/03/74 1| 07/03/74 109| 09/03/74 32| 11/03/74 27
01/04/74 19 03/04/74 12| 05/04/74 1| 07/04/74 99| 09/04/74 31| 11/04/74 27
01/05/74 18 03/05/74 11| 05/05/74 1| 07/05/74 84( 09/05/74 31| 11/05/74 26
01/06/74 17 03/06/74 11| 05/06/74 1| 07/06/74 104| 09/06/74 33| 11/06/74 24
01/07/74 17 03/07/74 10 05/07/74 1| 07/07/74 117 09/07/74 33| 11/07/74 24
01/08/74 17 03/08/74 10 05/08/74 1| 07/08/74 102| 09/08/74 33| 11/08/74 24
01/09/74 16 03/09/74 10 05/09/74 1| 07/09/74 94( 09/09/74 32| 11/09/74 24
01/10/74 15 03/10/74 9| 05/10/74 2| 07/10/74 92| 09/10/74 33| 11/10/74 25
01/11/74 14 03/11/74 9 05/11/74 3| 07/11/74 98| 09/11/74 34| 11/11/74 25
01/12/74 13 03/12/74 9| 05/12/74 3| 07/12/74 106 09/12/74 35| 11/12/74 25
01/13/74 12 03/13/74 8| 05/13/74 4| 07/13/74 162 09/13/74 35| 11/13/74 24
01/14/74 28 03/14/74 8| 05/14/74 4| 07/14/74 159 09/14/74 34| 11/14/74 23
01/15/74 49 03/15/74 9| 05/15/74 5| 07/15/74 138 09/15/74 32| 11/15/74 23
01/16/74 44 03/16/74 16| 05/16/74 5| 07/16/74 125 09/16/74 31| 11/16/74 23
01/17/74 39 03/17/74 15| 05/17/74 6| 07/17/74 118 09/17/74 31| 11/17/74 23
01/18/74 37 03/18/74 13| 05/18/74 7| 07/18/74 121 09/18/74 30| 11/18/74 24
01/19/74 35 03/19/74 12 05/19/74 8| 07/19/74 126 09/19/74 29| 11/19/74 25
01/20/74 34 03/20/74 11| 05/20/74 8| 07/20/74 126 09/20/74 29| 11/20/74 25
01/21/74 32 03/21/74 11| 05/21/74 9| 07/21/74 119 09/21/74 30| 11/21/74 24
01/22/74 30 03/22/74 11| 05/22/74 9| 07/22/74 110 09/22/74 30| 11/22/74 24
01/23/74 29 03/23/74 11| 05/23/74 9| 07/23/74 117 09/23/74 27| 11/23/74 24
01/24/74 28 03/24/74 10| 05/24/74 9| 07/24/74 130 09/24/74 29| 11/24/74 23
01/25/74 28 03/25/74 12| 05/25/74 10| 07/25/74 149 09/25/74 35( 11/25/74 23
01/26/74 29 03/26/74 13| 05/26/74 10| 07/26/74 194 09/26/74 37| 11/26/74 23
01/27/74 28 03/27/74 13| 05/27/74 11| 07/27/74 235| 09/27/74 39| 11/27/74 28
01/28/74 27 03/28/74 12| 05/28/74 12| 07/28/74 253| 09/28/74 43| 11/28/74 28
01/29/74 25 03/29/74 12| 05/29/74 14| 07/29/74 266| 09/29/74 41| 11/29/74 27
01/30/74 24 03/30/74 11| 05/30/74 15| 07/30/74 282 09/30/74 38( 11/30/74 27
01/31/74 22 03/31/74 11| 05/31/74 15| 07/31/74 282| 10/01/74 39| 12/01/74 27
02/01/74 20 04/01/74 10 06/01/74 15| 08/01/74 264 10/02/74 38| 12/02/74 26
02/02/74 19 04/02/74 10 06/02/74 16| 08/02/74 247( 10/03/74 37| 12/03/74 26
02/03/74 19 04/03/74 10 06/03/74 18| 08/03/74 216| 10/04/74 39| 12/04/74 26
02/04/74 18 04/04/74 9| 06/04/74 20( 08/04/74 208( 10/05/74 39| 12/05/74 26
02/05/74 18 04/05/74 9| 06/05/74 21| 08/05/74 221 10/06/74 55| 12/06/74 26
02/06/74 18 04/06/74 9| 06/06/74 21| 08/06/74 158 10/07/74 77| 12/07/74 26
02/07/74 18 04/07/74 9| 06/07/74 16| 08/07/74 122| 10/08/74 60( 12/08/74 26
02/08/74 18 04/08/74 9| 06/08/74 14| 08/08/74 109| 10/09/74 52| 12/09/74 26
02/09/74 18 04/09/74 8| 06/09/74 14| 08/09/74 94( 10/10/74 46| 12/10/74 26
02/10/74 17 04/10/74 8| 06/10/74 15| 08/10/74 80| 10/11/74 42| 12/11/74 25
02/11/74 17 04/11/74 8| 06/11/74 17| 08/11/74 69| 10/12/74 41| 12/12/74 25
02/12/74 17 04/12/74 8| 06/12/74 21| 08/12/74 68| 10/13/74 47| 12/13/74 26
02/13/74 17 04/13/74 8| 06/13/74 27| 08/13/74 76| 10/14/74 44| 12/14/74 26
02/14/74 16 04/14/74 8| 06/14/74 23| 08/14/74 56( 10/15/74 41| 12/15/74 27
02/15/74 16 04/15/74 8| 06/15/74 21| 08/15/74 46 10/16/74 38| 12/16/74 28
02/16/74 15 04/16/74 7| 06/16/74 34| 08/16/74 49| 10/17/74 37| 12/17/74 28
02/17/74 15 04/17/74 7| 06/17/74 44| 08/17/74 61| 10/18/74 36| 12/18/74 28
02/18/74 14 04/18/74 6| 06/18/74 41| 08/18/74 197 10/19/74 35| 12/19/74 29
02/19/74 14 04/19/74 5| 06/19/74 36( 08/19/74 215 10/20/74 34| 12/20/74 29
02/20/74 14 04/20/74 4| 06/20/74 32| 08/20/74 185 10/21/74 33| 12/21/74 28
02/21/74 15 04/21/74 4| 06/21/74 34| 08/21/74 153 10/22/74 32| 12/22/74 29
02/22/74 15 04/22/74 3| 06/22/74 46| 08/22/74 121 10/23/74 31| 12/23/74 28
02/23/74 15 04/23/74 3| 06/23/74 47| 08/23/74 103| 10/24/74 31| 12/24/74 28
02/24/74 15 04/24/74 3| 06/24/74 40| 08/24/74 113| 10/25/74 32| 12/25/74 28
02/25/74 15 04/25/74 2| 06/25/74 38| 08/25/74 101| 10/26/74 31| 12/26/74 28
02/26/74 14 04/26/74 2| 06/26/74 65| 08/26/74 68| 10/27/74 31| 12/27/74 27
02/27/74 13 04/27/74 2| 06/27/74 92| 08/27/74 47| 10/28/74 30| 12/28/74 28
02/28/74 13 04/28/74 2| 06/28/74 80( 08/28/74 39| 10/29/74 29| 12/29/74 28

04/29/74 1| 06/29/74 63| 08/29/74 36| 10/30/74 28| 12/30/74 28

04/30/74 1| 06/30/74 54| 08/30/74 34| 10/31/74 28| 12/31/74 28

08/31/74 33
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/75 28 03/01/75 13| 05/01/75 6| 07/01/75 44( 09/01/75 21| 11/01/75 42
01/02/75 27 03/02/75 13| 05/02/75 6| 07/02/75 45( 09/02/75 23| 11/02/75 41
01/03/75 26 03/03/75 13| 05/03/75 6| 07/03/75 44( 09/03/75 31| 11/03/75 41
01/04/75 25 03/04/75 13| 05/04/75 5| 07/04/75 39| 09/04/75 31| 11/04/75 41
01/05/75 24 03/05/75 13| 05/05/75 5| 07/05/75 35| 09/05/75 30( 11/05/75 40
01/06/75 24 03/06/75 13| 05/06/75 7| 07/06/75 34| 09/06/75 29| 11/06/75 40
01/07/75 23 03/07/75 13| 05/07/75 7| 07/07/75 36| 09/07/75 29| 11/07/75 40
01/08/75 22 03/08/75 13| 05/08/75 8| 07/08/75 34| 09/08/75 29| 11/08/75 40
01/09/75 21 03/09/75 13| 05/09/75 8| 07/09/75 34| 09/09/75 29| 11/09/75 39
01/10/75 20 03/10/75 12| 05/10/75 8| 07/10/75 38| 09/10/75 29 11/10/75 40
01/11/75 20 03/11/75 12| 05/11/75 8| 07/11/75 38| 09/11/75 29| 11/11/75 41
01/12/75 20 03/12/75 11| 05/12/75 8| 07/12/75 38| 09/12/75 29 11/12/75 40
01/13/75 19 03/13/75 11| 05/13/75 9| 07/13/75 44( 09/13/75 28| 11/13/75 41
01/14/75 18 03/14/75 11| 05/14/75 10| 07/14/75 42| 09/14/75 28| 11/14/75 40
01/15/75 17 03/15/75 10 05/15/75 11| 07/15/75 39| 09/15/75 29 11/15/75 41
01/16/75 17 03/16/75 10 05/16/75 13| 07/16/75 35| 09/16/75 30( 11/16/75 41
01/17/75 16 03/17/75 10 05/17/75 14| 07/17/75 32| 09/17/75 30| 11/17/75 42
01/18/75 16 03/18/75 9| 05/18/75 15| 07/18/75 48[ 09/18/75 31| 11/18/75 43
01/19/75 15 03/19/75 10 05/19/75 16| 07/19/75 39| 09/19/75 37( 11/19/75 49
01/20/75 14 03/20/75 11| 05/20/75 17| 07/20/75 35| 09/20/75 38| 11/20/75 51
01/21/75 14 03/21/75 11] 05/21/75 17| 07/21/75 32| 09/21/75 36( 11/21/75 52
01/22/75 14 03/22/75 10| 05/22/75 17| 07/22/75 31| 09/22/75 35( 11/22/75 51
01/23/75 14 03/23/75 10| 05/23/75 17| 07/23/75 30| 09/23/75 34| 11/23/75 50
01/24/75 15 03/24/75 9| 05/24/75 17| 07/24/75 30| 09/24/75 34| 11/24/75 50
01/25/75 15 03/25/75 9| 05/25/75 17| 07/25/75 29[ 09/25/75 35( 11/25/75 49
01/26/75 14 03/26/75 8| 05/26/75 16| 07/26/75 28( 09/26/75 35( 11/26/75 48
01/27/75 14 03/27/75 8| 05/27/75 16| 07/27/75 28( 09/27/75 35| 11/27/75 47
01/28/75 14 03/28/75 8| 05/28/75 18| 07/28/75 28| 09/28/75 34| 11/28/75 46
01/29/75 14 03/29/75 7| 05/29/75 27| 07/29/75 28( 09/29/75 41| 11/29/75 46
01/30/75 13 03/30/75 7| 05/30/75 29| 07/30/75 27| 09/30/75 50( 11/30/75 45
01/31/75 13 03/31/75 7| 05/31/75 32| 07/31/75 28 10/01/75 80( 12/01/75 45
02/01/75 12 04/01/75 6| 06/01/75 32| 08/01/75 28( 10/02/75 176| 12/02/75 44
02/02/75 12 04/02/75 6| 06/02/75 32| 08/02/75 33| 10/03/75 186| 12/03/75 43
02/03/75 12 04/03/75 7| 06/03/75 35( 08/03/75 35| 10/04/75 178| 12/04/75 42
02/04/75 12 04/04/75 6| 06/04/75 37| 08/04/75 30| 10/05/75 127| 12/05/75 42
02/05/75 11 04/05/75 6| 06/05/75 36( 08/05/75 28( 10/06/75 101| 12/06/75 41
02/06/75 11 04/06/75 6| 06/06/75 36( 08/06/75 27| 10/07/75 89| 12/07/75 39
02/07/75 11 04/07/75 6| 06/07/75 35| 08/07/75 26( 10/08/75 78| 12/08/75 39
02/08/75 12 04/08/75 6| 06/08/75 35( 08/08/75 26( 10/09/75 75| 12/09/75 39
02/09/75 12 04/09/75 6| 06/09/75 54| 08/09/75 25 10/10/75 84| 12/10/75 39
02/10/75 12 04/10/75 6| 06/10/75 52| 08/10/75 24 10/11/75 81| 12/11/75 36
02/11/75 12 04/11/75 6| 06/11/75 44| 08/11/75 23| 10/12/75 72| 12/12/75 32
02/12/75 12 04/12/75 6| 06/12/75 46| 08/12/75 23[ 10/13/75 68| 12/13/75 30
02/13/75 12 04/13/75 7| 06/13/75 45| 08/13/75 23( 10/14/75 66| 12/14/75 29
02/14/75 12 04/14/75 7| 06/14/75 44| 08/14/75 25 10/15/75 64| 12/15/75 29
02/15/75 12 04/15/75 7| 06/15/75 44| 08/15/75 25 10/16/75 60( 12/16/75 28
02/16/75 12 04/16/75 8| 06/16/75 44| 08/16/75 25 10/17/75 57| 12/17/75 28
02/17/75 11 04/17/75 7| 06/17/75 54| 08/17/75 25 10/18/75 56| 12/18/75 27
02/18/75 11 04/18/75 7| 06/18/75 71| 08/18/75 25 10/19/75 54| 12/19/75 26
02/19/75 11 04/19/75 7| 06/19/75 75| 08/19/75 24 10/20/75 53| 12/20/75 25
02/20/75 11 04/20/75 6| 06/20/75 72| 08/20/75 24 10/21/75 51| 12/21/75 25
02/21/75 11 04/21/75 6| 06/21/75 60( 08/21/75 24| 10/22/75 51| 12/22/75 25
02/22/75 12 04/22/75 8| 06/22/75 51| 08/22/75 24 10/23/75 50( 12/23/75 24
02/23/75 13 04/23/75 8| 06/23/75 48| 08/23/75 23( 10/24/75 48| 12/24/75 23
02/24/75 13 04/24/75 8| 06/24/75 52| 08/24/75 23| 10/25/75 45| 12/25/75 23
02/25/75 14 04/25/75 7| 06/25/75 45| 08/25/75 23[ 10/26/75 44| 12/26/75 25
02/26/75 14 04/26/75 7| 06/26/75 42| 08/26/75 22| 10/27/75 43| 12/27/75 25
02/27/75 14 04/27/75 7| 06/27/75 38| 08/27/75 23[ 10/28/75 44| 12/28/75 25
02/28/75 13 04/28/75 7| 06/28/75 34| 08/28/75 24| 10/29/75 47| 12/29/75 24

04/29/75 6| 06/29/75 33| 08/29/75 24( 10/30/75 45| 12/30/75 24

04/30/75 6| 06/30/75 38| 08/30/75 23[ 10/31/75 43| 12/31/75 24

08/31/75 22
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/76 24 03/01/76 31| 05/01/76 5| 07/01/76 54| 09/01/76 55( 11/01/76 55
01/02/76 24 03/02/76 30| 05/02/76 6| 07/02/76 55| 09/02/76 53| 11/02/76 53
01/03/76 24 03/03/76 31| 05/03/76 7| 07/03/76 55| 09/03/76 51| 11/03/76 83
01/04/76 24 03/04/76 31| 05/04/76 7| 07/04/76 54| 09/04/76 51| 11/04/76 140
01/05/76 24 03/05/76 31| 05/05/76 7| 07/05/76 52| 09/05/76 64| 11/05/76 137
01/06/76 24 03/06/76 28( 05/06/76 6| 07/06/76 49( 09/06/76 136| 11/06/76 132
01/07/76 23 03/07/76 28( 05/07/76 6| 07/07/76 49( 09/07/76 174| 11/07/76 128
01/08/76 23 03/08/76 28( 05/08/76 6| 07/08/76 56| 09/08/76 214| 11/08/76 123
01/09/76 22 03/09/76 28( 05/09/76 5| 07/09/76 62 09/09/76 198| 11/09/76 120
01/10/76 22 03/10/76 27| 05/10/76 5| 07/10/76 60 09/10/76 126| 11/10/76 118
01/11/76 22 03/11/76 28 05/11/76 7| 07/11/76 54| 09/11/76 93| 11/11/76 117
01/12/76 21 03/12/76 30| 05/12/76 12| 07/12/76 51| 09/12/76 145 11/12/76 109
01/13/76 21 03/13/76 34| 05/13/76 15| 07/13/76 46( 09/13/76 217| 11/13/76 71
01/14/76 21 03/14/76 31| 05/14/76 16| 07/14/76 47| 09/14/76 167| 11/14/76 65
01/15/76 21 03/15/76 29[ 05/15/76 15| 07/15/76 47| 09/15/76 116| 11/15/76 64
01/16/76 21 03/16/76 28| 05/16/76 21| 07/16/76 45( 09/16/76 112| 11/16/76 63
01/17/76 21 03/17/76 29( 05/17/76 33| 07/17/76 47( 09/17/76 143| 11/17/76 63
01/18/76 20 03/18/76 28| 05/18/76 37| 07/18/76 47| 09/18/76 143| 11/18/76 65
01/19/76 19 03/19/76 27| 05/19/76 31| 07/19/76 45( 09/19/76 153| 11/19/76 70
01/20/76 19 03/20/76 27| 05/20/76 44| 07/20/76 44( 09/20/76 149| 11/20/76 76
01/21/76 19 03/21/76 26( 05/21/76 44| 07/21/76 44] 09/21/76 134 11/21/76 77
01/22/76 19 03/22/76 26| 05/22/76 39| 07/22/76 45( 09/22/76 159 11/22/76 77
01/23/76 19 03/23/76 26| 05/23/76 48| 07/23/76 45( 09/23/76 159| 11/23/76 76
01/24/76 19 03/24/76 25| 05/24/76 76| 07/24/76 46| 09/24/76 152 11/24/76 76
01/25/76 19 03/25/76 23| 05/25/76 57| 07/25/76 45( 09/25/76 157| 11/25/76 75
01/26/76 19 03/26/76 22| 05/26/76 43| 07/26/76 40( 09/26/76 141| 11/26/76 73
01/27/76 19 03/27/76 22| 05/27/76 36| 07/27/76 40( 09/27/76 132| 11/27/76 66
01/28/76 18 03/28/76 21| 05/28/76 37| 07/28/76 46| 09/28/76 118| 11/28/76 62
01/29/76 17 03/29/76 20 05/29/76 84| 07/29/76 56| 09/29/76 114| 11/29/76 57
01/30/76 16 03/30/76 19| 05/30/76 136| 07/30/76 84| 09/30/76 119| 11/30/76 53
01/31/76 15 03/31/76 18| 05/31/76 102| 07/31/76 93| 10/01/76 152| 12/01/76 49
02/01/76 14 04/01/76 18| 06/01/76 73| 08/01/76 91| 10/02/76 141 12/02/76 47
02/02/76 12 04/02/76 18| 06/02/76 59| 08/02/76 91| 10/03/76 123| 12/03/76 48
02/03/76 10 04/03/76 18| 06/03/76 54| 08/03/76 89( 10/04/76 116| 12/04/76 48
02/04/76 10 04/04/76 18| 06/04/76 51| 08/04/76 85( 10/05/76 113| 12/05/76 48
02/05/76 9 04/05/76 17| 06/05/76 59| 08/05/76 72| 10/06/76 112| 12/06/76 47
02/06/76 9 04/06/76 17| 06/06/76 62| 08/06/76 68 10/07/76 112| 12/07/76 46
02/07/76 9 04/07/76 18| 06/07/76 62| 08/07/76 69 10/08/76 112| 12/08/76 45
02/08/76 9 04/08/76 18| 06/08/76 85| 08/08/76 55| 10/09/76 113| 12/09/76 41
02/09/76 9 04/09/76 18| 06/09/76 86| 08/09/76 52| 10/10/76 110| 12/10/76 38
02/10/76 9 04/10/76 19 06/10/76 68| 08/10/76 51| 10/11/76 139 12/11/76 38
02/11/76 9 04/11/76 17| 06/11/76 80( 08/11/76 52| 10/12/76 136| 12/12/76 37
02/12/76 9 04/12/76 16| 06/12/76 87| 08/12/76 57| 10/13/76 90( 12/13/76 34
02/13/76 8 04/13/76 15 06/13/76 62| 08/13/76 58| 10/14/76 73| 12/14/76 34
02/14/76 8 04/14/76 15 06/14/76 49| 08/14/76 59| 10/15/76 62| 12/15/76 34
02/15/76 8 04/15/76 14| 06/15/76 43| 08/15/76 68 10/16/76 58| 12/16/76 34
02/16/76 8 04/16/76 13| 06/16/76 52| 08/16/76 64| 10/17/76 52| 12/17/76 38
02/17/76 8 04/17/76 12 06/17/76 44| 08/17/76 63| 10/18/76 48| 12/18/76 37
02/18/76 8 04/18/76 11| 06/18/76 44| 08/18/76 62 10/19/76 46| 12/19/76 36
02/19/76 8 04/19/76 11| 06/19/76 47| 08/19/76 74| 10/20/76 47| 12/20/76 35
02/20/76 7 04/20/76 10 06/20/76 45| 08/20/76 77| 10/21/76 46| 12/21/76 35
02/21/76 7 04/21/76 8| 06/21/76 40| 08/21/76 73| 10/22/76 44| 12/22/76 34
02/22/76 7 04/22/76 7| 06/22/76 38| 08/22/76 101] 10/23/76 39| 12/23/76 34
02/23/76 8 04/23/76 6| 06/23/76 45| 08/23/76 101 10/24/76 36| 12/24/76 39
02/24/76 8 04/24/76 6| 06/24/76 49| 08/24/76 93| 10/25/76 35| 12/25/76 41
02/25/76 9 04/25/76 5| 06/25/76 50( 08/25/76 83 10/26/76 40| 12/26/76 47
02/26/76 12 04/26/76 5| 06/26/76 50( 08/26/76 73| 10/27/76 55| 12/27/76 48
02/27/76 19 04/27/76 5| 06/27/76 50( 08/27/76 72| 10/28/76 55| 12/28/76 47
02/28/76 26 04/28/76 5| 06/28/76 50( 08/28/76 91| 10/29/76 55( 12/29/76 49
02/29/76 31 04/29/76 5| 06/29/76 50( 08/29/76 81| 10/30/76 55( 12/30/76 45

04/30/76 5| 06/30/76 51| 08/30/76 67| 10/31/76 55 12/31/76 40

08/31/76 60
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/77 37 03/01/77 38| 05/01/77 15| 07/01/77 24| 09/01/77 52| 11/01/77 52
01/02/77 35 03/02/77 38| 05/02/77 14| 07/02/77 26| 09/02/77 134 11/02/77 51
01/03/77 43 03/03/77 38| 05/03/77 12| 07/03/77 25( 09/03/77 628| 11/03/77 49
01/04/77 54 03/04/77 39| 05/04/77 11| 07/04/77 24| 09/04/77 561| 11/04/77 47
01/05/77 45 03/05/77 38| 05/05/77 11| 07/05/77 25( 09/05/77 335( 11/05/77 47
01/06/77 48 03/06/77 45( 05/06/77 13| 07/06/77 29( 09/06/77 267| 11/06/77 48
01/07/77 54 03/07/77 52| 05/07/77 15| 07/07/77 31| 09/07/77 173 11/07/77 46
01/08/77 54 03/08/77 34| 05/08/77 15| 07/08/77 31| 09/08/77 197| 11/08/77 45
01/09/77 55 03/09/77 34| 05/09/77 15| 07/09/77 31| 09/09/77 156| 11/09/77 44
01/10/77 53 03/10/77 33| 05/10/77 14| 07/10/77 30| 09/10/77 143 11/10/77 43
01/11/77 41 03/11/77 32| 05M11/77 12| 07/11/77 30( 09/11/77 130 11/11/77 43
01/12/77 41 03/12/77 32| 05/12/77 12| 07/12/77 40| 09/12/77 121 1112/77 42
01/13/77 39 03/13/77 31| 05/13/77 20( 07/13/77 43| 09/13/77 106 11/13/77 42
01/14/77 35 03/14/77 30| 05/14/77 30| 07/14/77 42| 09/14/77 107 11/14/77 42
01/15/77 57 03/15/77 28| 05/15/77 33| 07/15/77 41| 09/15/77 112 11/15/77 41
01/16/77 81 03/16/77 27| 05/16/77 33| 07/16/77 38| 09/16/77 109( 11/16/77 41
01/17/77 78 03/17/77 27| 05/17/77 33| 07/17/77 38| 09/17/77 109 11/17/77 42
01/18/77 68 03/18/77 26| 05/18/77 33| 07/18/77 38| 09/18/77 108 11/18/77 42
01/19/77 63 03/19/77 28| 05/19/77 33| 07/19/77 37| 09/19/77 106 11/19/77 42
01/20/77 65 03/20/77 33| 05/20/77 32| 07/20/77 36| 09/20/77 107 11/20/77 41
01/21/77 77 03/21/77 32| 05/21/77 30| 07/21/77 36| 09/21/77 112 11/21/77 40
01/22/77 78 03/22/77 28| 05/22/77 23| 07/22/77 35| 09/22/77 262| 11/22/77 40
01/23/77 74 03/23/77 28| 05/23/77 17| 07/23/77 31| 09/23/77 221 11/23/77 42
01/24/77 72 03/24/77 28| 05/24/77 16| 07/24/77 28| 09/24/77 155( 11/24/77 48
01/25/77 73 03/25/77 27| 05/25/77 15| 07/25/77 26| 09/25/77 128 11/25/77 51
01/26/77 72 03/26/77 27| 05/26/77 17| 07/26/77 24| 09/26/77 109( 11/26/77 51
01/27/77 72 03/27/77 27| 05/27/77 30| 07/27/77 20| 09/27/77 138 11/27/77 50
01/28/77 76 03/28/77 27| 05/28/77 33| 07/28/77 18| 09/28/77 124 11/28/77 49
01/29/77 77 03/29/77 26| 05/29/77 43| 07/29/77 17| 09/29/77 109( 11/29/77 49
01/30/77 77 03/30/77 19| 05/30/77 44| 07/30/77 17| 09/30/77 104| 11/30/77 50
01/31/77 77 03/31/77 15 05/31/77 45| 07/31/77 17| 10/01/77 99( 12/01/77 50
02/01/77 71 04/01/77 22| 06/01/77 63| 08/01/77 18| 10/02/77 95( 12/02/77 53
02/02/77 45 04/02/77 23| 06/02/77 60( 08/02/77 18| 10/03/77 91| 12/03/77 54
02/03/77 43 04/03/77 22| 06/03/77 58( 08/03/77 17| 10/04/77 87| 12/04/77 54
02/04/77 38 04/04/77 21| 06/04/77 56( 08/04/77 16| 10/05/77 81| 12/05/77 54
02/05/77 41 04/05/77 20( 06/05/77 58( 08/05/77 16| 10/06/77 79| 12/06/77 57
02/06/77 43 04/06/77 20( 06/06/77 59( 08/06/77 17| 10/07/77 82| 12/07/77 61
02/07/77 43 04/07/77 20( o0e/07/77 61| 08/07/77 18| 10/08/77 85( 12/08/77 60
02/08/77 43 04/08/77 20( 06/08/77 58( 08/08/77 19| 10/09/77 85( 12/09/77 62
02/09/77 44 04/09/77 17| 06/09/77 59( 08/09/77 19| 10/10/77 85( 12/10/77 70
02/10/77 44 04/10/77 16| 06/10/77 58| 08/10/77 20| 10/11/77 82| 12/11/77 67
02/11/77 44 04/11/77 15| 06/11/77 56| 08/11/77 20| 10/12/77 79| 12112177 65
02/12/77 42 04/12/77 15| 06/12/77 53| 08/12/77 20| 10/13/77 76| 12/13/77 67
02/13/77 38 04/13/77 15 06/13/77 49| 08/13/77 21| 10/14/77 74| 12/14/77 71
02/14/77 38 04/14/77 15| 06/14/77 43| 08/14/77 21| 10/15/77 73| 12/15/77 74
02/15/77 35 04/15/77 15 06/15/77 38| 08/15/77 20( 10/16/77 73| 12/16/77 82
02/16/77 30 04/16/77 15 06/16/77 35| 08/16/77 20| 10117777 71| 12117/77 107
02/17/77 27 04/17/77 14| 06/17/77 32| 08/17/77 20| 10/18/77 71| 12/18/77 94
02/18/77 27 04/18/77 14| 06/18/77 31| 08/18/77 21| 10/19/77 70| 12/19/77 78
02/19/77 27 04/19/77 14| 06/19/77 31| 08/19/77 22| 10/20/77 70| 12/20/77 72
02/20/77 27 04/20/77 14| 06/20/77 31| 08/20/77 22| 10/21/77 67| 12/21/77 68
02/21/77 27 04/21/77 14| 06/21/77 30| 08/21/77 24| 10/22/77 68| 12/22/77 72
02/22/77 26 04/22/77 15| 06/22/77 29| 08/22/77 39| 10/23/77 69| 12/23/77 68
02/23/77 26 04/23/77 16| 06/23/77 28| 08/23/77 39| 10/24/77 66| 12/24/77 65
02/24/77 27 04/24/77 16| 06/24/77 27| 08/24/77 39( 10/25/77 65( 12/25/77 64
02/25/77 31 04/25/77 16| 06/25/77 25| 08/25/77 39| 10/26/77 65| 12/26/77 62
02/26/77 32 04/26/77 15 06/26/77 18| 08/26/77 39( 10/27/77 64| 12/27/77 60
02/27/77 31 04/27/77 15| 06/27/77 24| 08/27/77 41| 10/28/77 62| 12/28/77 58
02/28/77 34 04/28/77 14| 06/28/77 22| 08/28/77 49( 10/29/77 60( 12/29/77 56

04/29/77 16| 06/29/77 20| 08/29/77 50| 10/30/77 59( 12/30/77 56

04/30/77 15 06/30/77 20( 08/30/77 52| 10/31/77 58( 12/31/77 58

08/31/77 51
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/78 64 03/01/78 85| 05/01/78 24| 07/01/78 52| 09/01/78 81| 11/01/78 136
01/02/78 66 03/02/78 81| 05/02/78 24| 07/02/78 44( 09/02/78 89( 11/02/78 163
01/03/78 65 03/03/78 84| 05/03/78 26( 07/03/78 38| 09/03/78 98( 11/03/78 136
01/04/78 67 03/04/78 89| 05/04/78 25| 07/04/78 34| 09/04/78 104| 11/04/78 123
01/05/78 67 03/05/78 89| 05/05/78 25| 07/05/78 31| 09/05/78 123| 11/05/78 118
01/06/78 67 03/06/78 88| 05/06/78 25( 07/06/78 31| 09/06/78 120| 11/06/78 115
01/07/78 69 03/07/78 87| 05/07/78 24| 07/07/78 48[ 09/07/78 104| 11/07/78 118
01/08/78 71 03/08/78 86| 05/08/78 23| 07/08/78 132| 09/08/78 95( 11/08/78 142
01/09/78 87 03/09/78 98| 05/09/78 21| 07/09/78 102| 09/09/78 95( 11/09/78 117
01/10/78 113 03/10/78 112] 05/10/78 20( 07/10/78 91| 09/10/78 92| 11/10/78 101
01/11/78 107 03/11/78 112| 05/11/78 19| 07/11/78 66| 09/11/78 92| 11/11/78 240
01/12/78 79 03/12/78 107| 05/12/78 18| 07/12/78 60 09/12/78 91| 11/12/78 730
01/13/78 78 03/13/78 104| 05/13/78 9| 07/13/78 56| 09/13/78 89( 11/13/78 590
01/14/78 78 03/14/78 104| 05/14/78 3| 07/14/78 72| 09/14/78 87| 11/14/78 460
01/15/78 74 03/15/78 104| 05/15/78 1| 07/15/78 75| 09/15/78 86( 11/15/78 270
01/16/78 73 03/16/78 99| 05/16/78 1| 07/16/78 99( 09/16/78 89( 11/16/78 160
01/17/78 76 03/17/78 98| 05/17/78 1| 07/17/78 112| 09/17/78 91| 11/17/78 112
01/18/78 76 03/18/78 94| 05/18/78 1 07/18/78 165| 09/18/78 101| 11/18/78 92
01/19/78 91 03/19/78 88| 05/19/78 5| 07/19/78 235( 09/19/78 98| 11/19/78 78
01/20/78 157 03/20/78 85| 05/20/78 8| 07/20/78 197 09/20/78 91| 11/20/78 67
01/21/78 123 03/21/78 82| 05/21/78 10| 07/21/78 130 09/21/78 88| 11/21/78 62
01/22/78 105 03/22/78 80| 05/22/78 24| 07/22/78 86| 09/22/78 89| 11/22/78 68
01/23/78 99 03/23/78 76| 05/23/78 28| 07/23/78 75| 09/23/78 91| 11/23/78 69
01/24/78 99 03/24/78 60| 05/24/78 21| 07/24/78 67| 09/24/78 89 11/24/78 60
01/25/78 96 03/25/78 56| 05/25/78 16| 07/25/78 54| 09/25/78 95( 11/25/78 56
01/26/78 107 03/26/78 58| 05/26/78 16| 07/26/78 48[ 09/26/78 102| 11/26/78 49
01/27/78 105 03/27/78 67| 05/27/78 16| 07/27/78 56| 09/27/78 94| 11/27/78 46
01/28/78 104 03/28/78 68| 05/28/78 17| 07/28/78 60( 09/28/78 89( 11/28/78 44
01/29/78 105 03/29/78 68| 05/29/78 19| 07/29/78 110 09/29/78 86| 11/29/78 43
01/30/78 105 03/30/78 67| 05/30/78 20( 07/30/78 183 09/30/78 86( 11/30/78 42
01/31/78 105 03/31/78 62| 05/31/78 24| 07/31/78 149| 10/01/78 98| 12/01/78 44
02/01/78 105 04/01/78 47( 06/01/78 26| 08/01/78 216 10/02/78 99| 12/02/78 56
02/02/78 107 04/02/78 43( 06/02/78 26| 08/02/78 237( 10/03/78 98| 12/03/78 55
02/03/78 107 04/03/78 42( 06/03/78 27| 08/03/78 157| 10/04/78 104| 12/04/78 53
02/04/78 107 04/04/78 42( 06/04/78 30( 08/04/78 99| 10/05/78 117| 12/05/78 51
02/05/78 104 04/05/78 41| 06/05/78 43| 08/05/78 77| 10/06/78 112| 12/06/78 48
02/06/78 102 04/06/78 40( 06/06/78 72| 08/06/78 107| 10/07/78 108| 12/07/78 46
02/07/78 102 04/07/78 38| 06/07/78 104| 08/07/78 98| 10/08/78 104| 12/08/78 47
02/08/78 99 04/08/78 28( 06/08/78 108| 08/08/78 98| 10/09/78 102| 12/09/78 46
02/09/78 99 04/09/78 25( 06/09/78 105| 08/09/78 80| 10/10/78 101| 12/10/78 44
02/10/78 101 04/10/78 24( 06/10/78 99( 08/10/78 60 10/11/78 104| 12/11/78 84
02/11/78 96 04/11/78 24( 06/11/78 92| 08/11/78 51 10/12/78 110 12/12/78 116
02/12/78 96 04/12/78 31| 06/12/78 86( 08/12/78 46( 10/13/78 109| 12/13/78 84
02/13/78 96 04/13/78 34| 06/13/78 95( 08/13/78 44( 10/14/78 132| 12/14/78 69
02/14/78 95 04/14/78 34| 06/14/78 96( 08/14/78 44( 10/15/78 136| 12/15/78 62
02/15/78 91 04/15/78 33| 06/15/78 91| 08/15/78 48[ 10/16/78 122| 12/16/78 57
02/16/78 89 04/16/78 32| 06/16/78 84| 08/16/78 77| 10/17/78 115( 12/17/78 52
02/17/78 92 04/17/78 31| 06/17/78 79| 08/17/78 86 10/18/78 110| 12/18/78 49
02/18/78 94 04/18/78 31| 06/18/78 74| 08/18/78 82| 10/19/78 112 12/19/78 47
02/19/78 92 04/19/78 31| 06/19/78 71| 08/19/78 85( 10/20/78 154| 12/20/78 45
02/20/78 92 04/20/78 30| 06/20/78 71| 08/20/78 87| 10/21/78 130 12/21/78 44
02/21/78 94 04/21/78 28| 06/21/78 47| 08/21/78 84| 10/22/78 127 12/22/78 46
02/22/78 96 04/22/78 24( 06/22/78 46| 08/22/78 87| 10/23/78 127 12/23/78 49
02/23/78 98 04/23/78 19| 06/23/78 69| 08/23/78 84| 10/24/78 122 12/24/78 51
02/24/78 95 04/24/78 16| 06/24/78 105| 08/24/78 91| 10/25/78 104| 12/25/78 51
02/25/78 94 04/25/78 14| 06/25/78 154| 08/25/78 98| 10/26/78 94| 12/26/78 50
02/26/78 92 04/26/78 13| 06/26/78 163| 08/26/78 91| 10/27/78 115( 12/27/78 48
02/27/78 89 04/27/78 10 06/27/78 206| 08/27/78 86| 10/28/78 119 12/28/78 89
02/28/78 87 04/28/78 7| 06/28/78 142| 08/28/78 85( 10/29/78 120| 12/29/78 250

04/29/78 7| 06/29/78 95( 08/29/78 82( 10/30/78 120| 12/30/78 186

04/30/78 23| 06/30/78 42| 08/30/78 81| 10/31/78 119 12/31/78 122

08/31/78 79
FINAL DRAFT D-40
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/79 96 03/01/79 32| 05/01/79 35( 07/01/79 68 09/01/79 10| 11/01/79 44
01/02/79 84 03/02/79 32| 05/02/79 30( 07/02/79 65( 09/02/79 11| 11/02/79 110
01/03/79 89 03/03/79 32| 05/03/79 28| 07/03/79 61 09/03/79 17| 11/03/79 127
01/04/79 79 03/04/79 30| 05/04/79 29| 07/04/79 58| 09/04/79 88| 11/04/79 127
01/05/79 69 03/05/79 29[ 05/05/79 58| 07/05/79 54| 09/05/79 98( 11/05/79 130
01/06/79 62 03/06/79 28( 05/06/79 76| 07/06/79 53| 09/06/79 80( 11/06/79 133
01/07/79 58 03/07/79 33| 05/07/79 76| 07/07/79 51| 09/07/79 80( 11/07/79 124
01/08/79 58 03/08/79 39| 05/08/79 77| 07/08/79 51| 09/08/79 86( 11/08/79 126
01/09/79 62 03/09/79 54| 05/09/79 82| 07/09/79 48[ 09/09/79 92| 11/09/79 128
01/10/79 58 03/10/79 58| 05/10/79 80( 07/10/79 47( 09/10/79 160| 11/10/79 128
01/11/79 52 03/11/79 59| 05/11/79 76| 07/11/79 46| 09/11/79 194 11/11/79 128
01/12/79 58 03/12/79 58| 05/12/79 73| 07/12/79 46| 09/12/79 254 11/12/79 143
01/13/79 114 03/13/79 58| 05/13/79 69| 07/13/79 47( 09/13/79 360( 11/13/79 237
01/14/79 126 03/14/79 57| 05/14/79 74| 07/14/79 47| 09/14/79 412| 11/14/79 228
01/15/79 92 03/15/79 56| 05/15/79 96| 07/15/79 48[ 09/15/79 448| 11/15/79 180
01/16/79 75 03/16/79 56| 05/16/79 96| 07/16/79 57| 09/16/79 345( 11/16/79 148
01/17/79 66 03/17/79 58| 05/17/79 96( 07/17/79 62 09/17/79 258| 11/17/79 144
01/18/79 62 03/18/79 58| 05/18/79 93| 07/18/79 61 09/18/79 186| 11/18/79 138
01/19/79 56 03/19/79 56| 05/19/79 88| 07/19/79 60 09/19/79 142| 11/19/79 131
01/20/79 54 03/20/79 54| 05/20/79 83| 07/20/79 61 09/20/79 113| 11/20/79 134
01/21/79 60 03/21/79 53| 05/21/79 80( 07/21/79 59| 09/21/79 186| 11/21/79 131
01/22/79 69 03/22/79 51| 05/22/79 76| 07/22/79 58| 09/22/79 320( 11/22/79 128
01/23/79 62 03/23/79 50| 05/23/79 73| 07/23/79 59| 09/23/79 224| 11/23/79 134
01/24/79 100 03/24/79 49( 05/24/79 71| 07/24/79 58| 09/24/79 150| 11/24/79 133
01/25/79 142 03/25/79 47| 05/25/79 77| 07/25/79 56| 09/25/79 126| 11/25/79 132
01/26/79 100 03/26/79 46| 05/26/79 77| 07/26/79 53| 09/26/79 125 11/26/79 134
01/27/79 80 03/27/79 44( 05/27/79 75| 07/27/79 51| 09/27/79 132 11/27/79 136
01/28/79 77 03/28/79 44( 05/28/79 75| 07/28/79 48( 09/28/79 118| 11/28/79 128
01/29/79 69 03/29/79 43( 05/29/79 83| 07/29/79 45( 09/29/79 110| 11/29/79 136
01/30/79 60 03/30/79 42| 05/30/79 81| 07/30/79 44( 09/30/79 106| 11/30/79 137
01/31/79 54 03/31/79 41| 05/31/79 79| 07/31/79 46( 10/01/79 118| 12/01/79 135
02/01/79 50 04/01/79 40( 06/01/79 77| 08/01/79 47| 10/02/79 114 12/02/79 127
02/02/79 46 04/02/79 39| 06/02/79 72| 08/02/79 48[ 10/03/79 108| 12/03/79 125
02/03/79 44 04/03/79 37| 06/03/79 68| 08/03/79 49( 10/04/79 110| 12/04/79 126
02/04/79 43 04/04/79 36| 06/04/79 64| 08/04/79 50| 10/05/79 117| 12/05/79 127
02/05/79 42 04/05/79 35| 06/05/79 60( 08/05/79 51| 10/06/79 108| 12/06/79 128
02/06/79 40 04/06/79 33| 06/06/79 56| 08/06/79 53| 10/07/79 101| 12/07/79 135
02/07/79 40 04/07/79 24( 06/07/79 52| 08/07/79 68 10/08/79 97| 12/08/79 136
02/08/79 39 04/08/79 19( 06/08/79 50( 08/08/79 92( 10/09/79 93| 12/09/79 139
02/09/79 40 04/09/79 18| 06/09/79 49| 08/09/79 93 10/10/79 92| 12/10/79 132
02/10/79 45 04/10/79 17| 06/10/79 47| 08/10/79 92| 10/11/79 91| 12/11/79 132
02/11/79 49 04/11/79 16 06/11/79 45| 08/11/79 88 10/12/79 89 12/12/79 132
02/12/79 50 04/12/79 16| 06/12/79 52| 08/12/79 84( 10/13/79 90( 12/13/79 128
02/13/79 50 04/13/79 16| 06/13/79 27| 08/13/79 82| 10/14/79 116| 12/14/79 127
02/14/79 49 04/14/79 15 06/14/79 20( 08/14/79 79| 10/15/79 199| 12/15/79 128
02/15/79 47 04/15/79 14| 06/15/79 30( 08/15/79 74| 10/16/79 275| 12/16/79 125
02/16/79 45 04/16/79 19 06/16/79 32| 08/16/79 65 10/17/79 251 1211779 123
02/17/79 44 04/17/79 14| 06/17/79 35( 08/17/79 47( 10/18/79 194| 12/18/79 125
02/18/79 43 04/18/79 13| 06/18/79 36( 08/18/79 43( 10/19/79 142| 12/19/79 125
02/19/79 42 04/19/79 12 06/19/79 49| 08/19/79 46( 10/20/79 132| 12/20/79 126
02/20/79 41 04/20/79 12| 06/20/79 50( 08/20/79 47| 10/21/79 101| 12/21/79 129
02/21/79 39 04/21/79 13| 06/21/79 50( 08/21/79 46( 10/22/79 83| 12/22/79 126
02/22/79 38 04/22/79 12| 06/22/79 51| 08/22/79 46( 10/23/79 76| 12/23/79 125
02/23/79 39 04/23/79 12| 06/23/79 61| 08/23/79 45( 10/24/79 76| 12/24/79 125
02/24/79 38 04/24/79 13| 06/24/79 71| 08/24/79 45| 10/25/79 67| 12/25/79 124
02/25/79 36 04/25/79 19| 06/25/79 74| 08/25/79 46( 10/26/79 57| 12/26/79 123
02/26/79 36 04/26/79 24| 06/26/79 68| 08/26/79 44( 10/27/79 48| 12/27/79 123
02/27/79 33 04/27/79 22| 06/27/79 64| 08/27/79 43| 10/28/79 44| 12/28/79 121
02/28/79 32 04/28/79 21| 06/28/79 62| 08/28/79 36| 10/29/79 40| 12/29/79 114

04/29/79 21| 06/29/79 64| 08/29/79 18 10/30/79 38| 12/30/79 68

04/30/79 31| 06/30/79 68| 08/30/79 14 10/31/79 37| 12/31/79 56

08/31/79 11
FINAL DRAFT D-41
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/80 53 03/01/80 108| 05/01/80 53| 07/01/80 110] 09/01/80 35( 11/01/80 45
01/02/80 52 03/02/80 135| 05/02/80 53| 07/02/80 108| 09/02/80 41| 11/02/80 56
01/03/80 50 03/03/80 125| 05/03/80 51| 07/03/80 122| 09/03/80 62( 11/03/80 66
01/04/80 49 03/04/80 118 05/04/80 50( 07/04/80 125| 09/04/80 81| 11/04/80 66
01/05/80 49 03/05/80 118]| 05/05/80 38| 07/05/80 115] 09/05/80 72| 11/05/80 65
01/06/80 49 03/06/80 117] 05/06/80 23| 07/06/80 115] 09/06/80 57| 11/06/80 63
01/07/80 49 03/07/80 111] 05/07/80 12| 07/07/80 105| 09/07/80 45| 11/07/80 59
01/08/80 49 03/08/80 113] 05/08/80 11| 07/08/80 105| 09/08/80 39( 11/08/80 42
01/09/80 59 03/09/80 117] 05/09/80 11| 07/09/80 111] 09/09/80 35( 11/09/80 38
01/10/80 68 03/10/80 116 05/10/80 11| 07/10/80 108]| 09/10/80 33( 11/10/80 42
01/11/80 39 03/11/80 115] 05/11/80 11| 07/11/80 95| 09/11/80 32| 11/11/80 44
01/12/80 64 03/12/80 114]| 05/12/80 11| 07/12/80 92| 09/12/80 31| 11/12/80 44
01/13/80 70 03/13/80 112] 05/13/80 11| 07/13/80 90| 09/13/80 30( 11/13/80 45
01/14/80 70 03/14/80 109| 05/14/80 11| 07/14/80 86| 09/14/80 30( 11/14/80 44
01/15/80 69 03/15/80 107| 05/15/80 11| 07/15/80 86| 09/15/80 32| 11/15/80 45
01/16/80 68 03/16/80 104| 05/16/80 11| 07/16/80 86| 09/16/80 32| 11/16/80 46
01/17/80 68 03/17/80 101 05/17/80 21| 07/17/80 89| 09/17/80 31| 11/17/80 53
01/18/80 68 03/18/80 95| 05/18/80 26( 07/18/80 94( 09/18/80 30( 11/18/80 56
01/19/80 67 03/19/80 86| 05/19/80 27| 07/19/80 96( 09/19/80 28( 11/19/80 53
01/20/80 65 03/20/80 81| 05/20/80 27| 07/20/80 110 09/20/80 27( 11/20/80 53
01/21/80 64 03/21/80 78| 05/21/80 28| 07/21/80 125| 09/21/80 26( 11/21/80 52
01/22/80 63 03/22/80 73| 05/22/80 34| 07/22/80 90( 09/22/80 26( 11/22/80 51
01/23/80 63 03/23/80 70| 05/23/80 60( 07/23/80 70| 09/23/80 25( 11/23/80 50
01/24/80 64 03/24/80 62| 05/24/80 72| 07/24/80 102| 09/24/80 25( 11/24/80 51
01/25/80 63 03/25/80 45( 05/25/80 80( 07/25/80 144] 09/25/80 24| 11/25/80 61
01/26/80 61 03/26/80 40( 05/26/80 89( 07/26/80 128| 09/26/80 24| 11/26/80 64
01/27/80 114 03/27/80 38| 05/27/80 116| 07/27/80 106| 09/27/80 23| 11/27/80 62
01/28/80 120 03/28/80 37| 05/28/80 113| 07/28/80 86| 09/28/80 25( 11/28/80 63
01/29/80 111 03/29/80 37| 05/29/80 116| 07/29/80 72| 09/29/80 23( 11/29/80 64
01/30/80 109 03/30/80 37| 05/30/80 110| 07/30/80 59| 09/30/80 22| 11/30/80 62
01/31/80 103 03/31/80 34| 05/31/80 111] 07/31/80 62| 10/01/80 30( 12/01/80 60
02/01/80 104 04/01/80 25( 06/01/80 112| 08/01/80 94| 10/02/80 50( 12/02/80 59
02/02/80 104 04/02/80 25( 06/02/80 112| 08/02/80 80| 10/03/80 54| 12/03/80 58
02/03/80 101 04/03/80 25( 06/03/80 110| 08/03/80 73| 10/04/80 56( 12/04/80 56
02/04/80 97 04/04/80 26( 06/04/80 108| 08/04/80 76| 10/05/80 56( 12/05/80 54
02/05/80 80 04/05/80 40( 06/05/80 106| 08/05/80 70| 10/06/80 54| 12/06/80 54
02/06/80 39 04/06/80 43( 06/06/80 100| 08/06/80 91| 10/07/80 54| 12/07/80 53
02/07/80 30 04/07/80 45( 06/07/80 94| 08/07/80 93( 10/08/80 53| 12/08/80 52
02/08/80 27 04/08/80 50| 06/08/80 86( 08/08/80 93( 10/09/80 66( 12/09/80 51
02/09/80 26 04/09/80 66| 06/09/80 74| 08/09/80 91 10/10/80 109| 12/10/80 51
02/10/80 26 04/10/80 72| 06/10/80 45| 08/10/80 94( 10/11/80 90( 12/11/80 50
02/11/80 26 04/11/80 70| 06/11/80 40| 08/11/80 97( 10/12/80 65( 12/12/80 49
02/12/80 26 04/12/80 68| 06/12/80 38| 08/12/80 102| 10/13/80 49| 12/13/80 48
02/13/80 25 04/13/80 66| 06/13/80 42| 08/13/80 98( 10/14/80 42| 12/14/80 47
02/14/80 25 04/14/80 65| 06/14/80 66( 08/14/80 63 10/15/80 39( 12/15/80 46
02/15/80 26 04/15/80 66| 06/15/80 67| 08/15/80 46( 10/16/80 39( 12/16/80 46
02/16/80 27 04/16/80 64| 06/16/80 62| 08/16/80 42( 10/17/80 38| 12/17/80 47
02/17/80 28 04/17/80 60| 06/17/80 45| 08/17/80 40( 10/18/80 39( 12/18/80 47
02/18/80 30 04/18/80 44( 06/18/80 40| 08/18/80 52| 10/19/80 37| 12/19/80 46
02/19/80 86 04/19/80 37| 06/19/80 39( 08/19/80 98( 10/20/80 36( 12/20/80 45
02/20/80 76 04/20/80 38| 06/20/80 38| 08/20/80 72| 10/21/80 42| 12/21/80 45
02/21/80 82 04/21/80 37| 06/21/80 40| 08/21/80 57| 10/22/80 84| 12/22/80 50
02/22/80 80 04/22/80 35| 06/22/80 68| 08/22/80 50| 10/23/80 90( 12/23/80 56
02/23/80 77 04/23/80 35| 06/23/80 86( 08/23/80 52| 10/24/80 97| 12/24/80 56
02/24/80 75 04/24/80 35| 06/24/80 91| 08/24/80 72| 10/25/80 94| 12/25/80 53
02/25/80 78 04/25/80 40( 06/25/80 105| 08/25/80 75| 10/26/80 91| 12/26/80 51
02/26/80 109 04/26/80 53| 06/26/80 106| 08/26/80 72| 10/27/80 87| 12/27/80 50
02/27/80 110 04/27/80 55| 06/27/80 102| 08/27/80 64| 10/28/80 85( 12/28/80 49
02/28/80 109 04/28/80 56| 06/28/80 103| 08/28/80 44( 10/29/80 82| 12/29/80 48
02/29/80 106 04/29/80 55| 06/29/80 99| 08/29/80 37| 10/30/80 80( 12/30/80 48

04/30/80 54| 06/30/80 103| 08/30/80 35| 10/31/80 69| 12/31/80 47

08/31/80 34
FINAL DRAFT D-42
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/81 46 03/01/81 31| 05/01/81 8| 07/01/81 12| 09/01/81 62 11/01/81 69
01/02/81 47 03/02/81 31| 05/02/81 8| 07/02/81 13| 09/02/81 56( 11/02/81 67
01/03/81 47 03/03/81 30| 05/03/81 8| 07/03/81 20( 09/03/81 75( 11/03/81 63
01/04/81 45 03/04/81 30| 05/04/81 8| 07/04/81 22( 09/04/81 100| 11/04/81 63
01/05/81 44 03/05/81 30| 05/05/81 8| 07/05/81 23( 09/05/81 84| 11/05/81 69
01/06/81 43 03/06/81 30| 05/06/81 8| 07/06/81 23( 09/06/81 69| 11/06/81 83
01/07/81 42 03/07/81 29( 05/07/81 8| 07/07/81 20( 09/07/81 89( 11/07/81 91
01/08/81 42 03/08/81 28( 05/08/81 9| 07/08/81 19| 09/08/81 107| 11/08/81 90
01/09/81 41 03/09/81 27| 05/09/81 10| 07/09/81 19| 09/09/81 126| 11/09/81 90
01/10/81 41 03/10/81 18( 05/10/81 10| 07/10/81 18] 09/10/81 104| 11/10/81 90
01/11/81 40 03/11/81 16 05/11/81 9| 07/11/81 18] 09/11/81 92 11/11/81 90
01/12/81 39 03/12/81 15 05/12/81 9| 07/12/81 171 09/12/81 84| 11/12/81 87
01/13/81 39 03/13/81 15 05/13/81 9| 07/13/81 17] 09/13/81 76( 11/13/81 85
01/14/81 39 03/14/81 15 05/14/81 9| 07/14/81 16| 09/14/81 72| 11/14/81 84
01/15/81 38 03/15/81 15 05/15/81 9| 07/15/81 11] 09/15/81 71 11/15/81 83
01/16/81 38 03/16/81 15 05/16/81 8| 07/16/81 10| 09/16/81 65( 11/16/81 82
01/17/81 37 03/17/81 14 05/17/81 8| 07/17/81 10| 09/17/81 129 11/17/81 82
01/18/81 36 03/18/81 14 05/18/81 8| 07/18/81 10| 09/18/81 113| 11/18/81 80
01/19/81 36 03/19/81 14 05/19/81 8| 07/19/81 11] 09/19/81 101 11/19/81 79
01/20/81 36 03/20/81 14( 05/20/81 8| 07/20/81 16| 09/20/81 90( 11/20/81 78
01/21/81 36 03/21/81 14( 05/21/81 10| 07/21/81 31| 09/21/81 203| 11/21/81 76
01/22/81 36 03/22/81 14( 05/22/81 10| 07/22/81 65( 09/22/81 181| 11/22/81 75
01/23/81 37 03/23/81 14( 05/23/81 10| 07/23/81 67| 09/23/81 153 11/23/81 69
01/24/81 37 03/24/81 13( 05/24/81 10| 07/24/81 68 09/24/81 146| 11/24/81 51
01/25/81 37 03/25/81 13 05/25/81 10| 07/25/81 70| 09/25/81 130 11/25/81 48
01/26/81 37 03/26/81 13 05/26/81 9| 07/26/81 68 09/26/81 260| 11/26/81 47
01/27/81 35 03/27/81 14( 05/27/81 10| 07/27/81 59| 09/27/81 160| 11/27/81 47
01/28/81 26 03/28/81 17| 05/28/81 10| 07/28/81 43( 09/28/81 104| 11/28/81 46
01/29/81 23 03/29/81 17| 05/29/81 9| 07/29/81 39| 09/29/81 74| 11/29/81 46
01/30/81 22 03/30/81 17| 05/30/81 9| 07/30/81 39| 09/30/81 56( 11/30/81 45
01/31/81 22 03/31/81 17| 05/31/81 10| 07/31/81 41 10/01/81 48| 12/01/81 45
02/01/81 22 04/01/81 17( 06/01/81 9| 08/01/81 41 10/02/81 51| 12/02/81 45
02/02/81 21 04/02/81 15 06/02/81 9| 08/02/81 41 10/03/81 83| 12/03/81 45
02/03/81 22 04/03/81 12 06/03/81 9| 08/03/81 48[ 10/04/81 90( 12/04/81 45
02/04/81 21 04/04/81 11 06/04/81 9| 08/04/81 79| 10/05/81 90( 12/05/81 44
02/05/81 21 04/05/81 11 06/05/81 10| 08/05/81 84( 10/06/81 96( 12/06/81 43
02/06/81 20 04/06/81 10 06/06/81 11| 08/06/81 63 10/07/81 100| 12/07/81 42
02/07/81 21 04/07/81 10 06/07/81 12| 08/07/81 55| 10/08/81 105| 12/08/81 41
02/08/81 21 04/08/81 10 06/08/81 16| 08/08/81 53| 10/09/81 106| 12/09/81 35
02/09/81 21 04/09/81 9| 06/09/81 21| 08/09/81 53| 10/10/81 106| 12/10/81 34
02/10/81 20 04/10/81 9| 06/10/81 18| 08/10/81 54| 10/11/81 103| 12/11/81 33
02/11/81 21 04/11/81 9| 06/11/81 17| 08/11/81 40( 10/12/81 106| 12/12/81 33
02/12/81 23 04/12/81 9| 06/12/81 17| 08/12/81 37| 10/13/81 106| 12/13/81 32
02/13/81 26 04/13/81 8| 06/13/81 16| 08/13/81 37| 10/14/81 107| 12/14/81 32
02/14/81 39 04/14/81 8| 06/14/81 16| 08/14/81 38| 10/15/81 103| 12/15/81 32
02/15/81 43 04/15/81 8| 06/15/81 16| 08/15/81 40( 10/16/81 101 12/16/81 32
02/16/81 44 04/16/81 8| 06/16/81 11| 08/16/81 44( 10/17/81 95| 12/17/81 32
02/17/81 43 04/17/81 8| 06/17/81 9| 08/17/81 107] 10/18/81 90( 12/18/81 32
02/18/81 44 04/18/81 8| 06/18/81 9| 08/18/81 215 10/19/81 84| 12/19/81 32
02/19/81 45 04/19/81 8| 06/19/81 9| 08/19/81 395( 10/20/81 96( 12/20/81 31
02/20/81 42 04/20/81 8| 06/20/81 9| 08/20/81 244( 10/21/81 109| 12/21/81 30
02/21/81 40 04/21/81 8| 06/21/81 9| 08/21/81 190 10/22/81 105| 12/22/81 31
02/22/81 39 04/22/81 8| 06/22/81 10| 08/22/81 166]| 10/23/81 104| 12/23/81 31
02/23/81 38 04/23/81 8| 06/23/81 11| 08/23/81 144] 10/24/81 103| 12/24/81 31
02/24/81 37 04/24/81 8| 06/24/81 11| 08/24/81 125] 10/25/81 98| 12/25/81 31
02/25/81 34 04/25/81 8| 06/25/81 11| 08/25/81 163]| 10/26/81 98| 12/26/81 31
02/26/81 33 04/26/81 8| 06/26/81 11| 08/26/81 187] 10/27/81 95| 12/27/81 31
02/27/81 32 04/27/81 8| 06/27/81 11| 08/27/81 140 10/28/81 68| 12/28/81 30
02/28/81 32 04/28/81 8| 06/28/81 11| 08/28/81 119] 10/29/81 64| 12/29/81 30

04/29/81 8| 06/29/81 13| 08/29/81 98| 10/30/81 65( 12/30/81 31

04/30/81 8| 06/30/81 13| 08/30/81 82| 10/31/81 69 12/31/81 36

08/31/81 68
FINAL DRAFT D-43
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/82 37 03/01/82 67| 05/01/82 108| 07/01/82 96( 09/01/82 100| 11/01/82 205
01/02/82 35 03/02/82 53| 05/02/82 101| 07/02/82 89( 09/02/82 99( 11/02/82 173
01/03/82 33 03/03/82 51| 05/03/82 102| 07/03/82 84( 09/03/82 93| 11/03/82 132
01/04/82 34 03/04/82 51| 05/04/82 119| 07/04/82 80( 09/04/82 85( 11/04/82 122
01/05/82 37 03/05/82 66( 05/05/82 107| 07/05/82 79| 09/05/82 81| 11/05/82 124
01/06/82 37 03/06/82 172| 05/06/82 103| 07/06/82 80( 09/06/82 80( 11/06/82 143
01/07/82 36 03/07/82 190| 05/07/82 103| 07/07/82 93( 09/07/82 77( 11/07/82 129
01/08/82 36 03/08/82 242( 05/08/82 100| 07/08/82 89( 09/08/82 76( 11/08/82 199
01/09/82 35 03/09/82 155| 05/09/82 97| 07/09/82 82( 09/09/82 73| 11/09/82 770
01/10/82 35 03/10/82 117] 05/10/82 97| 07/10/82 76| 09/10/82 69( 11/10/82 618
01/11/82 34 03/11/82 136 05/11/82 97| 07/11/82 72 09/11/82 72| 11/11/82 490
01/12/82 34 03/12/82 137| 05/12/82 94| 07/12/82 68 09/12/82 80( 11/12/82 178
01/13/82 34 03/13/82 136 05/13/82 90( 07/13/82 68 09/13/82 92| 11/13/82 110
01/14/82 36 03/14/82 134 05/14/82 80( 07/14/82 65( 09/14/82 94 11/14/82 88
01/15/82 37 03/15/82 132| 05/15/82 60( 07/15/82 53| 09/15/82 94| 11/15/82 77
01/16/82 37 03/16/82 130 05/16/82 57| 07/16/82 55| 09/16/82 94| 11/16/82 562
01/17/82 37 03/17/82 126 05/17/82 54| 07/17/82 104 09/17/82 95( 11/17/82 1,040
01/18/82 36 03/18/82 121] 05/18/82 52| 07/18/82 105| 09/18/82 93| 11/18/82 870
01/19/82 36 03/19/82 106| 05/19/82 52| 07/19/82 102| 09/19/82 90( 11/19/82 511
01/20/82 35 03/20/82 103| 05/20/82 52| 07/20/82 104| 09/20/82 89( 11/20/82 252
01/21/82 35 03/21/82 99| 05/21/82 71| 07/21/82 98| 09/21/82 90( 11/21/82 167
01/22/82 34 03/22/82 90| 05/22/82 94| 07/22/82 85( 09/22/82 99| 11/22/82 143
01/23/82 34 03/23/82 82| 05/23/82 99( 07/23/82 66| 09/23/82 96( 11/23/82 131
01/24/82 34 03/24/82 92| 05/24/82 142( 07/24/82 64| 09/24/82 91| 11/24/82 124
01/25/82 33 03/25/82 124| 05/25/82 109| 07/25/82 61| 09/25/82 99( 11/25/82 118
01/26/82 33 03/26/82 144] 05/26/82 98| 07/26/82 60( 09/26/82 189| 11/26/82 114
01/27/82 32 03/27/82 143| 05/27/82 169| 07/27/82 60| 09/27/82 143( 11/27/82 111
01/28/82 32 03/28/82 138| 05/28/82 285| 07/28/82 74| 09/28/82 117( 11/28/82 110
01/29/82 32 03/29/82 430| 05/29/82 250| 07/29/82 67| 09/29/82 86( 11/29/82 108
01/30/82 32 03/30/82 496| 05/30/82 191| 07/30/82 62( 09/30/82 76( 11/30/82 105
01/31/82 31 03/31/82 282 05/31/82 147| 07/31/82 61 10/01/82 99( 12/01/82 105
02/01/82 60 04/01/82 130| 06/01/82 174| 08/01/82 60( 10/02/82 133| 12/02/82 104
02/02/82 92 04/02/82 95| 06/02/82 219| 08/02/82 61 10/03/82 238| 12/03/82 103
02/03/82 89 04/03/82 106| 06/03/82 219| 08/03/82 73| 10/04/82 190| 12/04/82 104
02/04/82 86 04/04/82 101]| 06/04/82 167| 08/04/82 79| 10/05/82 138| 12/05/82 103
02/05/82 88 04/05/82 101]| 06/05/82 130| 08/05/82 78| 10/06/82 138| 12/06/82 104
02/06/82 88 04/06/82 92| 06/06/82 147| 08/06/82 77| 10/07/82 111 12/07/82 109
02/07/82 88 04/07/82 92| 06/07/82 128| 08/07/82 76| 10/08/82 164| 12/08/82 107
02/08/82 104 04/08/82 95| 06/08/82 104| 08/08/82 77| 10/09/82 122| 12/09/82 105
02/09/82 110 04/09/82 93| 06/09/82 88| 08/09/82 79| 10/10/82 89| 12/10/82 105
02/10/82 129 04/10/82 93| 06/10/82 119| 08/10/82 78| 10/11/82 72| 12/11/82 104
02/11/82 135 04/11/82 93| 06/11/82 119| 08/11/82 78| 10/12/82 63| 12/12/82 104
02/12/82 141 04/12/82 94| 06/12/82 117| 08/12/82 79| 10/13/82 57| 12/13/82 102
02/13/82 144 04/13/82 96| 06/13/82 115| 08/13/82 83 10/14/82 59( 12/14/82 100
02/14/82 141 04/14/82 96| 06/14/82 109| 08/14/82 88 10/15/82 84| 12/15/82 97
02/15/82 136 04/15/82 96| 06/15/82 101| 08/15/82 98 10/16/82 87| 12/16/82 95
02/16/82 135 04/16/82 98| 06/16/82 100| 08/16/82 106| 10/17/82 86( 12/17/82 97
02/17/82 125 04/17/82 98| 06/17/82 132| 08/17/82 99( 10/18/82 84| 12/18/82 95
02/18/82 113 04/18/82 98| 06/18/82 203| 08/18/82 97( 10/19/82 95( 12/19/82 92
02/19/82 107 04/19/82 98| 06/19/82 434| 08/19/82 106| 10/20/82 141| 12/20/82 91
02/20/82 102 04/20/82 98| 06/20/82 323| 08/20/82 103]| 10/21/82 146| 12/21/82 89
02/21/82 100 04/21/82 97| 06/21/82 173| 08/21/82 100| 10/22/82 146| 12/22/82 89
02/22/82 93 04/22/82 96| 06/22/82 106| 08/22/82 98 10/23/82 147| 12/23/82 89
02/23/82 82 04/23/82 94| 06/23/82 153| 08/23/82 94( 10/24/82 151 12/24/82 90
02/24/82 79 04/24/82 103| 06/24/82 280| 08/24/82 92| 10/25/82 147| 12/25/82 93
02/25/82 77 04/25/82 84| 06/25/82 178| 08/25/82 89( 10/26/82 145| 12/26/82 92
02/26/82 77 04/26/82 76| 06/26/82 117| 08/26/82 91| 10/27/82 147( 12/27/82 89
02/27/82 75 04/27/82 75| 06/27/82 90( 08/27/82 101 10/28/82 144| 12/28/82 88
02/28/82 72 04/28/82 77| 06/28/82 83| 08/28/82 95( 10/29/82 146| 12/29/82 87

04/29/82 101 06/29/82 100| 08/29/82 91| 10/30/82 147| 12/30/82 86

04/30/82 122| 06/30/82 103| 08/30/82 92| 10/31/82 147 12/31/82 84

08/31/82 100
FINAL DRAFT D-44
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/83 86 03/01/83 232| 05/01/83 74| 07/01/83 94| 09/01/83 176| 11/01/83 81
01/02/83 91 03/02/83 143]| 05/02/83 72| 07/02/83 98| 09/02/83 200| 11/02/83 84
01/03/83 89 03/03/83 118 05/03/83 69| 07/03/83 99| 09/03/83 150| 11/03/83 125
01/04/83 87 03/04/83 110 05/04/83 70( 07/04/83 97| 09/04/83 131 11/04/83 140
01/05/83 88 03/05/83 105| 05/05/83 82| 07/05/83 95| 09/05/83 120| 11/05/83 110
01/06/83 89 03/06/83 101]| 05/06/83 69| 07/06/83 95| 09/06/83 114| 11/06/83 96
01/07/83 88 03/07/83 102| 05/07/83 66| 07/07/83 94| 09/07/83 112| 11/07/83 90
01/08/83 86 03/08/83 179] 05/08/83 65( 07/08/83 92| 09/08/83 107| 11/08/83 105
01/09/83 84 03/09/83 141] 05/09/83 64| 07/09/83 92| 09/09/83 106| 11/09/83 103
01/10/83 88 03/10/83 112| 05/10/83 63| 07/10/83 91| 09/10/83 109| 11/10/83 92
01/11/83 96 03/11/83 104| 05/11/83 62| 07/11/83 95| 09/11/83 107| 11/11/83 85
01/12/83 89 03/12/83 99| 05/12/83 61| 07/12/83 93 09/12/83 105| 11/12/83 81
01/13/83 84 03/13/83 96| 05/13/83 59( 07/13/83 92( 09/13/83 114| 11/13/83 77
01/14/83 84 03/14/83 95| 05/14/83 58| 07/14/83 89( 09/14/83 143| 11/14/83 75
01/15/83 84 03/15/83 95| 05/15/83 56( 07/15/83 89( 09/15/83 150| 11/15/83 74
01/16/83 81 03/16/83 108| 05/16/83 55 07/16/83 89| 09/16/83 211| 11/16/83 74
01/17/83 79 03/17/83 131] 05/17/83 54| 07/17/83 87| 09/17/83 178| 11/17/83 74
01/18/83 79 03/18/83 116]| 05/18/83 54| 07/18/83 89| 09/18/83 150| 11/18/83 71
01/19/83 79 03/19/83 104| 05/19/83 52| 07/19/83 90| 09/19/83 147| 11/19/83 69
01/20/83 88 03/20/83 99| 05/20/83 51| 07/20/83 89( 09/20/83 159| 11/20/83 70
01/21/83 110 03/21/83 96| 05/21/83 50( 07/21/83 89| 09/21/83 147| 11/21/83 84
01/22/83 105 03/22/83 93| 05/22/83 48| 07/22/83 91| 09/22/83 140| 11/22/83 92
01/23/83 120 03/23/83 90| 05/23/83 48| 07/23/83 91| 09/23/83 206| 11/23/83 90
01/24/83 118 03/24/83 126| 05/24/83 38| 07/24/83 91| 09/24/83 870( 11/24/83 90
01/25/83 105 03/25/83 143| 05/25/83 23| 07/25/83 89| 09/25/83 970( 11/25/83 90
01/26/83 100 03/26/83 110]| 05/26/83 22| 07/26/83 89| 09/26/83 874 11/26/83 90
01/27/83 96 03/27/83 103| 05/27/83 21| 07/27/83 92| 09/27/83 714 11/27/83 89
01/28/83 99 03/28/83 103| 05/28/83 21| 07/28/83 104| 09/28/83 415| 11/28/83 89
01/29/83 96 03/29/83 101] 05/29/83 35( 07/29/83 104 09/29/83 193| 11/29/83 88
01/30/83 92 03/30/83 99| 05/30/83 65( 07/30/83 104| 09/30/83 130| 11/30/83 88
01/31/83 90 03/31/83 145| 05/31/83 70( 07/31/83 104]| 10/01/83 93| 12/01/83 103
02/01/83 89 04/01/83 147] 06/01/83 70( 08/01/83 103]| 10/02/83 78| 12/02/83 126
02/02/83 92 04/02/83 119] 06/02/83 68| 08/02/83 102| 10/03/83 80( 12/03/83 109
02/03/83 100 04/03/83 120| 06/03/83 57| 08/03/83 100 10/04/83 97| 12/04/83 100
02/04/83 94 04/04/83 109| 06/04/83 31| 08/04/83 100 10/05/83 94| 12/05/83 96
02/05/83 91 04/05/83 104| 06/05/83 29| 08/05/83 99| 10/06/83 95( 12/06/83 95
02/06/83 90 04/06/83 101]| 06/06/83 30( 08/06/83 104| 10/07/83 91| 12/07/83 93
02/07/83 120 04/07/83 100| 06/07/83 29| 08/07/83 105| 10/08/83 88| 12/08/83 92
02/08/83 112 04/08/83 96| 06/08/83 36| 08/08/83 107| 10/09/83 85( 12/09/83 90
02/09/83 100 04/09/83 95| 06/09/83 74| 08/09/83 109| 10/10/83 86( 12/10/83 88
02/10/83 100 04/10/83 101| 06/10/83 118| 08/10/83 109| 10/11/83 98| 12/11/83 88
02/11/83 121 04/11/83 104| 06/11/83 74| 08/11/83 109| 10/12/83 102| 12/12/83 102
02/12/83 107 04/12/83 99| 06/12/83 56 08/12/83 119] 10/13/83 95( 12/13/83 102
02/13/83 209 04/13/83 96| 06/13/83 51| 08/13/83 118 10/14/83 90( 12/14/83 97
02/14/83 181 04/14/83 95| 06/14/83 50( 08/14/83 125| 10/15/83 86( 12/15/83 96
02/15/83 126 04/15/83 95| 06/15/83 46| 08/15/83 170| 10/16/83 91| 12/16/83 102
02/16/83 130 04/16/83 182| 06/16/83 42| 08/16/83 145] 10/17/83 94| 12/17/83 116
02/17/83 209 04/17/83 131] 06/17/83 40| 08/17/83 136 10/18/83 131 12/18/83 110
02/18/83 147 04/18/83 111] 06/18/83 38| 08/18/83 147] 10/19/83 132 12/19/83 103
02/19/83 119 04/19/83 104| 06/19/83 36( 08/19/83 142| 10/20/83 107| 12/20/83 101
02/20/83 109 04/20/83 102| 06/20/83 44| 08/20/83 145] 10/21/83 95( 12/21/83 99
02/21/83 104 04/21/83 97| 06/21/83 81| 08/21/83 131] 10/22/83 89| 12/22/83 97
02/22/83 104 04/22/83 93| 06/22/83 92| 08/22/83 122| 10/23/83 293| 12/23/83 96
02/23/83 101 04/23/83 90| 06/23/83 100| 08/23/83 136 10/24/83 404| 12/24/83 95
02/24/83 99 04/24/83 93| 06/24/83 104| 08/24/83 170| 10/25/83 185| 12/25/83 93
02/25/83 96 04/25/83 88| 06/25/83 114| 08/25/83 153| 10/26/83 122| 12/26/83 92
02/26/83 95 04/26/83 84| 06/26/83 106| 08/26/83 135| 10/27/83 103| 12/27/83 92
02/27/83 125 04/27/83 81| 06/27/83 102| 08/27/83 120| 10/28/83 96| 12/28/83 91
02/28/83 370 04/28/83 79| 06/28/83 97| 08/28/83 119] 10/29/83 91| 12/29/83 94

04/29/83 78| 06/29/83 96| 08/29/83 135| 10/30/83 87| 12/30/83 119

04/30/83 76| 06/30/83 94| 08/30/83 176] 10/31/83 83| 12/31/83 174

08/31/83 142
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Appendix D

11/21/02



MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/84 148 03/01/84 82| 05/01/84 50( 07/01/84 57| 09/01/84 49| 11/01/84 58
01/02/84 124 03/02/84 80| 05/02/84 49| 07/02/84 60( 09/02/84 48| 11/02/84 59
01/03/84 114 03/03/84 80| 05/03/84 49| 07/03/84 63 09/03/84 46| 11/03/84 60
01/04/84 109 03/04/84 78| 05/04/84 48| 07/04/84 65( 09/04/84 45| 11/04/84 61
01/05/84 105 03/05/84 76| 05/05/84 47| 07/05/84 63| 09/05/84 45| 11/05/84 60
01/06/84 104 03/06/84 76| 05/06/84 46| 07/06/84 61 09/06/84 53| 11/06/84 59
01/07/84 102 03/07/84 76| 05/07/84 44| 07/07/84 59| 09/07/84 55( 11/07/84 58
01/08/84 101 03/08/84 75| 05/08/84 37| 07/08/84 56| 09/08/84 52| 11/08/84 57
01/09/84 99 03/09/84 73| 05/09/84 21| 07/09/84 56| 09/09/84 50( 11/09/84 57
01/10/84 101 03/10/84 70| 05/10/84 20( 07/10/84 54| 09/10/84 48| 11/10/84 56
01/11/84 100 03/11/84 69| 05/11/84 18| 07/11/84 50| 09/11/84 46| 11/11/84 55
01/12/84 99 03/12/84 69| 05/12/84 18| 07/12/84 52( 09/12/84 44| 11/12/84 54
01/13/84 99 03/13/84 98| 05/13/84 18| 07/13/84 55| 09/13/84 42| 11/13/84 54
01/14/84 98 03/14/84 96| 05/14/84 17| 07/14/84 54| 09/14/84 39( 11/14/84 54
01/15/84 97 03/15/84 89| 05/15/84 15| 07/15/84 53| 09/15/84 23| 11/15/84 53
01/16/84 96 03/16/84 83| 05/16/84 19| 07/16/84 52| 09/16/84 20( 11/16/84 52
01/17/84 94 03/17/84 78| 05/17/84 38| 07/17/84 51 09/17/84 21| 11/17/84 52
01/18/84 93 03/18/84 75| 05/18/84 40| 07/18/84 51| 09/18/84 33| 11/18/84 51
01/19/84 94 03/19/84 75| 05/19/84 40| 07/19/84 50| 09/19/84 110| 11/19/84 49
01/20/84 94 03/20/84 74| 05/20/84 40| 07/20/84 49( 09/20/84 377( 11/20/84 49
01/21/84 94 03/21/84 79| 05/21/84 35( 07/21/84 52| 09/21/84 193| 11/21/84 55
01/22/84 96 03/22/84 79| 05/22/84 18| 07/22/84 59| 09/22/84 147( 11/22/84 266
01/23/84 96 03/23/84 122| 05/23/84 19| 07/23/84 76| 09/23/84 100| 11/23/84 619
01/24/84 95 03/24/84 168| 05/24/84 25| 07/24/84 75| 09/24/84 73| 11/24/84 751
01/25/84 94 03/25/84 120| 05/25/84 39| 07/25/84 69| 09/25/84 68| 11/25/84 574
01/26/84 94 03/26/84 105| 05/26/84 39| 07/26/84 68| 09/26/84 63| 11/26/84 280
01/27/84 93 03/27/84 99| 05/27/84 40| 07/27/84 69| 09/27/84 134 11/27/84 151
01/28/84 92 03/28/84 96| 05/28/84 45| 07/28/84 67| 09/28/84 504 11/28/84 127
01/29/84 91 03/29/84 96| 05/29/84 86( 07/29/84 65( 09/29/84 253| 11/29/84 113
01/30/84 89 03/30/84 93| 05/30/84 90( 07/30/84 63| 09/30/84 140| 11/30/84 106
01/31/84 89 03/31/84 92| 05/31/84 81| 07/31/84 62( 10/01/84 111 12/01/84 101
02/01/84 89 04/01/84 90| 06/01/84 71| 08/01/84 62( 10/02/84 85( 12/02/84 99
02/02/84 87 04/02/84 89| 06/02/84 65( 08/02/84 61 10/03/84 72| 12/03/84 97
02/03/84 88 04/03/84 89| 06/03/84 62| 08/03/84 59| 10/04/84 71| 12/04/84 93
02/04/84 92 04/04/84 90| 06/04/84 61| 08/04/84 59| 10/05/84 77| 12/05/84 91
02/05/84 90 04/05/84 92| 06/05/84 59( 08/05/84 63 10/06/84 76| 12/06/84 92
02/06/84 87 04/06/84 87| 06/06/84 58| 08/06/84 63 10/07/84 73| 12/07/84 86
02/07/84 84 04/07/84 84| 06/07/84 55( 08/07/84 61 10/08/84 72| 12/08/84 84
02/08/84 82 04/08/84 82| 06/08/84 53| 08/08/84 64 10/09/84 71| 12/09/84 83
02/09/84 81 04/09/84 86| 06/09/84 52| 08/09/84 63 10/10/84 69| 12/10/84 82
02/10/84 80 04/10/84 98| 06/10/84 51| 08/10/84 60 10/11/84 68| 12/11/84 79
02/11/84 79 04/11/84 93| 06/11/84 53| 08/11/84 61 10/12/84 68| 12/12/84 79
02/12/84 87 04/12/84 89| 06/12/84 53| 08/12/84 60 10/13/84 67| 12/13/84 80
02/13/84 91 04/13/84 87| 06/13/84 51| 08/13/84 59| 10/14/84 65( 12/14/84 79
02/14/84 90 04/14/84 86| 06/14/84 51| 08/14/84 57| 10/15/84 63| 12/15/84 79
02/15/84 87 04/15/84 88| 06/15/84 51| 08/15/84 55| 10/16/84 63| 12/16/84 78
02/16/84 86 04/16/84 86| 06/16/84 52| 08/16/84 54| 10/17/84 62| 12/17/84 78
02/17/84 85 04/17/84 84| 06/17/84 55( 08/17/84 53| 10/18/84 61| 12/18/84 76
02/18/84 83 04/18/84 80| 06/18/84 58| 08/18/84 51| 10/19/84 61| 12/19/84 76
02/19/84 81 04/19/84 78| 06/19/84 62| 08/19/84 51| 10/20/84 60( 12/20/84 76
02/20/84 81 04/20/84 77| 06/20/84 59( 08/20/84 50| 10/21/84 63| 12/21/84 76
02/21/84 82 04/21/84 76| 06/21/84 56( 08/21/84 56| 10/22/84 63| 12/22/84 75
02/22/84 81 04/22/84 74| 06/22/84 55( 08/22/84 54| 10/23/84 61| 12/23/84 75
02/23/84 84 04/23/84 72| 06/23/84 54| 08/23/84 53| 10/24/84 59| 12/24/84 75
02/24/84 81 04/24/84 70| 06/24/84 53| 08/24/84 51| 10/25/84 58| 12/25/84 74
02/25/84 81 04/25/84 68| 06/25/84 52| 08/25/84 50| 10/26/84 59| 12/26/84 74
02/26/84 83 04/26/84 67| 06/26/84 51| 08/26/84 49( 10/27/84 60( 12/27/84 75
02/27/84 79 04/27/84 65| 06/27/84 52| 08/27/84 47( 10/28/84 60( 12/28/84 74
02/28/84 86 04/28/84 66| 06/28/84 52| 08/28/84 46( 10/29/84 60( 12/29/84 73
02/29/84 88 04/29/84 65| 06/29/84 53| 08/29/84 46( 10/30/84 60( 12/30/84 72

04/30/84 61| 06/30/84 54| 08/30/84 48[ 10/31/84 59( 12/31/84 71

08/31/84 50
FINAL DRAFT D-46
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/85 71 03/01/85 42( 05/01/85 64| 07/01/85 36| 09/01/85 102| 11/01/85 86
01/02/85 73 03/02/85 42| 05/02/85 57| 07/02/85 35| 09/02/85 95( 11/02/85 80
01/03/85 72 03/03/85 40( 05/03/85 35( 07/03/85 34| 09/03/85 95( 11/03/85 78
01/04/85 72 03/04/85 40( 05/04/85 31| 07/04/85 33| 09/04/85 100| 11/04/85 74
01/05/85 72 03/05/85 40( 05/05/85 33| 07/05/85 33| 09/05/85 102| 11/05/85 72
01/06/85 71 03/06/85 40( 05/06/85 32| 07/06/85 33| 09/06/85 142| 11/06/85 72
01/07/85 70 03/07/85 39| 05/07/85 31| 07/07/85 32| 09/07/85 141| 11/07/85 74
01/08/85 71 03/08/85 38| 05/08/85 29| 07/08/85 31| 09/08/85 128| 11/08/85 91
01/09/85 71 03/09/85 39| 05/09/85 29| 07/09/85 30| 09/09/85 118| 11/09/85 105
01/10/85 70 03/10/85 39| 05/10/85 29| 07/10/85 30| 09/10/85 107| 11/10/85 106
01/11/85 69 03/11/85 38| 05/11/85 29| 07/11/85 32| 09/11/85 102| 11/11/85 105
01/12/85 69 03/12/85 38| 05/12/85 29| 07/12/85 34| 09/12/85 96( 11/12/85 104
01/13/85 67 03/13/85 36| 05/13/85 29| 07/13/85 42( 09/13/85 90( 11/13/85 110
01/14/85 66 03/14/85 37| 05/14/85 27| 07/14/85 43( 09/14/85 90( 11/14/85 106
01/15/85 64 03/15/85 37| 05/15/85 26| 07/15/85 45( 09/15/85 94| 11/15/85 103
01/16/85 63 03/16/85 37| 05/16/85 26| 07/16/85 47| 09/16/85 98| 11/16/85 102
01/17/85 63 03/17/85 37| 05/17/85 27| 07/17/85 49( 09/17/85 105| 11/17/85 101
01/18/85 63 03/18/85 38| 05/18/85 25( 07/18/85 51| 09/18/85 222| 11/18/85 82
01/19/85 66 03/19/85 37| 05/19/85 24| 07/19/85 54| 09/19/85 398( 11/19/85 54
01/20/85 64 03/20/85 35| 05/20/85 28| 07/20/85 62| 09/20/85 269| 11/20/85 76
01/21/85 62 03/21/85 37| 05/21/85 33| 07/21/85 58| 09/21/85 164| 11/21/85 85
01/22/85 62 03/22/85 43| 05/22/85 31| 07/22/85 56| 09/22/85 106| 11/22/85 85
01/23/85 60 03/23/85 41| 05/23/85 30( 07/23/85 63| 09/23/85 77| 11/23/85 84
01/24/85 57 03/24/85 40( 05/24/85 31| 07/24/85 79| 09/24/85 74| 11/24/85 84
01/25/85 54 03/25/85 39| 05/25/85 31| 07/25/85 110 09/25/85 89| 11/25/85 82
01/26/85 53 03/26/85 37| 05/26/85 31| 07/26/85 115] 09/26/85 88| 11/26/85 80
01/27/85 53 03/27/85 36| 05/27/85 31| 07/27/85 113 09/27/85 82| 11/27/85 79
01/28/85 53 03/28/85 35| 05/28/85 30( 07/28/85 111] 09/28/85 111 11/28/85 78
01/29/85 52 03/29/85 35| 05/29/85 30( 07/29/85 109]| 09/29/85 164| 11/29/85 78
01/30/85 51 03/30/85 37| 05/30/85 28| 07/30/85 108| 09/30/85 175| 11/30/85 77
01/31/85 53 03/31/85 34| 05/31/85 27| 07/31/85 106| 10/01/85 134| 12/01/85 76
02/01/85 57 04/01/85 33| 06/01/85 26 08/01/85 104| 10/02/85 121| 12/02/85 75
02/02/85 57 04/02/85 27| 06/02/85 26| 08/02/85 105| 10/03/85 159| 12/03/85 73
02/03/85 56 04/03/85 20( 06/03/85 25( 08/03/85 106| 10/04/85 175| 12/04/85 72
02/04/85 55 04/04/85 17| 06/04/85 26| 08/04/85 115] 10/05/85 166| 12/05/85 93
02/05/85 53 04/05/85 20( 06/05/85 25( 08/05/85 114]| 10/06/85 133| 12/06/85 123
02/06/85 51 04/06/85 24| 06/06/85 24| 08/06/85 115] 10/07/85 111] 12/07/85 108
02/07/85 50 04/07/85 23| 06/07/85 24| 08/07/85 116]| 10/08/85 97| 12/08/85 101
02/08/85 49 04/08/85 24( 06/08/85 24| 08/08/85 130 10/09/85 94| 12/09/85 97
02/09/85 49 04/09/85 34| 06/09/85 25( 08/09/85 122| 10/10/85 94| 12/10/85 95
02/10/85 49 04/10/85 34| 06/10/85 24| 08/10/85 117] 10/11/85 87| 12/11/85 92
02/11/85 49 04/11/85 28( 06/11/85 23| 08/11/85 113] 10/12/85 84| 12/12/85 89
02/12/85 48 04/12/85 27| 06/12/85 21| 08/12/85 110] 10/13/85 80( 12/13/85 95
02/13/85 43 04/13/85 35| 06/13/85 21| 08/13/85 110 10/14/85 78| 12/14/85 143
02/14/85 25 04/14/85 43( 06/14/85 22| 08/14/85 108| 10/15/85 76| 12/15/85 141
02/15/85 19 04/15/85 51| 06/15/85 22| 08/15/85 105| 10/16/85 75 12/16/85 126
02/16/85 18 04/16/85 95| 06/16/85 21| 08/16/85 102| 10/17/85 73| 12/17/85 106
02/17/85 17 04/17/85 96| 06/17/85 19| 08/17/85 101] 10/18/85 73| 12/18/85 102
02/18/85 16 04/18/85 91| 06/18/85 10| 08/18/85 99( 10/19/85 76| 12/19/85 99
02/19/85 18 04/19/85 86| 06/19/85 9| 08/19/85 97| 10/20/85 95| 12/20/85 95
02/20/85 25 04/20/85 83| 06/20/85 9| 08/20/85 101] 10/21/85 96| 12/21/85 90
02/21/85 42 04/21/85 82| 06/21/85 16| 08/21/85 106| 10/22/85 89| 12/22/85 87
02/22/85 45 04/22/85 79| 06/22/85 24| 08/22/85 103| 10/23/85 108| 12/23/85 83
02/23/85 45 04/23/85 77| 06/23/85 24| 08/23/85 100| 10/24/85 107| 12/24/85 80
02/24/85 44 04/24/85 75| 06/24/85 25| 08/24/85 95( 10/25/85 95( 12/25/85 85
02/25/85 42 04/25/85 73| 06/25/85 27| 08/25/85 92| 10/26/85 87| 12/26/85 83
02/26/85 41 04/26/85 70| 06/26/85 29| 08/26/85 89( 10/27/85 85( 12/27/85 79
02/27/85 40 04/27/85 67| 06/27/85 32| 08/27/85 91| 10/28/85 94| 12/28/85 77
02/28/85 41 04/28/85 65| 06/28/85 35( 08/28/85 92( 10/29/85 96( 12/29/85 79

04/29/85 65| 06/29/85 38| 08/29/85 81| 10/30/85 113| 12/30/85 79

04/30/85 68| 06/30/85 37| 08/30/85 81| 10/31/85 97| 12/31/85 69

08/31/85 106
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/86 49 03/01/86 69| 05/01/86 59( 07/01/86 145| 09/01/86 110| 11/01/86 76
01/02/86 52 03/02/86 66| 05/02/86 34| 07/02/86 132| 09/02/86 111] 11/02/86 78
01/03/86 67 03/03/86 65| 05/03/86 31| 07/03/86 126| 09/03/86 111| 11/03/86 81
01/04/86 69 03/04/86 60| 05/04/86 31| 07/04/86 129| 09/04/86 110| 11/04/86 77
01/05/86 69 03/05/86 50| 05/05/86 30( 07/05/86 131] 09/05/86 112| 11/05/86 73
01/06/86 69 03/06/86 49( 05/06/86 31| 07/06/86 127| 09/06/86 114| 11/06/86 69
01/07/86 67 03/07/86 46( 05/07/86 31| 07/07/86 131] 09/07/86 125| 11/07/86 68
01/08/86 68 03/08/86 42| 05/08/86 32| 07/08/86 128| 09/08/86 129| 11/08/86 67
01/09/86 116 03/09/86 41| 05/09/86 31| 07/09/86 122| 09/09/86 162| 11/09/86 66
01/10/86 183 03/10/86 49( 05/10/86 31| 07/10/86 118 09/10/86 160| 11/10/86 65
01/11/86 129 03/11/86 68| 05/11/86 31| 07/11/86 118| 09/11/86 150| 11/11/86 75
01/12/86 97 03/12/86 98| 05/12/86 32| 07/12/86 130 09/12/86 140| 11/12/86 88
01/13/86 93 03/13/86 95| 05/13/86 44| 07/13/86 126| 09/13/86 130| 11/13/86 83
01/14/86 134 03/14/86 95| 05/14/86 46| 07/14/86 137] 09/14/86 120| 11/14/86 82
01/15/86 138 03/15/86 119] 05/15/86 45| 07/15/86 126| 09/15/86 110| 11/15/86 96
01/16/86 137 03/16/86 152| 05/16/86 44| 07/16/86 114 09/16/86 100| 11/16/86 132
01/17/86 139 03/17/86 120| 05/17/86 43| 07/17/86 111] 09/17/86 90( 11/17/86 107
01/18/86 139 03/18/86 106| 05/18/86 42| 07/18/86 111] 09/18/86 80( 11/18/86 92
01/19/86 139 03/19/86 101] 05/19/86 43| 07/19/86 110] 09/19/86 70 11/19/86 84
01/20/86 135 03/20/86 97| 05/20/86 41| 07/20/86 114 09/20/86 80( 11/20/86 78
01/21/86 134 03/21/86 110 05/21/86 41| 07/21/86 112] 09/21/86 90( 11/21/86 74
01/22/86 132 03/22/86 133]| 05/22/86 40| 07/22/86 115] 09/22/86 100| 11/22/86 72
01/23/86 131 03/23/86 130 05/23/86 41| 07/23/86 139 09/23/86 100| 11/23/86 70
01/24/86 125 03/24/86 127| 05/24/86 41| 07/24/86 187 09/24/86 100| 11/24/86 74
01/25/86 104 03/25/86 123| 05/25/86 39| 07/25/86 169| 09/25/86 90( 11/25/86 92
01/26/86 105 03/26/86 152| 05/26/86 38| 07/26/86 158| 09/26/86 90| 11/26/86 88
01/27/86 103 03/27/86 422| 05/27/86 36| 07/27/86 147] 09/27/86 80( 11/27/86 80
01/28/86 99 03/28/86 244 05/28/86 36| 07/28/86 169| 09/28/86 80( 11/28/86 75
01/29/86 96 03/29/86 250( 05/29/86 32| 07/29/86 165| 09/29/86 70( 11/29/86 72
01/30/86 96 03/30/86 303| 05/30/86 24| 07/30/86 148| 09/30/86 70( 11/30/86 70
01/31/86 96 03/31/86 171] 05/31/86 23| 07/31/86 136| 10/01/86 109| 12/01/86 70
02/01/86 95 04/01/86 99| 06/01/86 23| 08/01/86 129| 10/02/86 108| 12/02/86 68
02/02/86 94 04/02/86 103| 06/02/86 25| 08/02/86 124 10/03/86 106| 12/03/86 66
02/03/86 91 04/03/86 146| 06/03/86 23| 08/03/86 122| 10/04/86 105| 12/04/86 65
02/04/86 89 04/04/86 141]| 06/04/86 23| 08/04/86 122| 10/05/86 104| 12/05/86 68
02/05/86 86 04/05/86 140| 06/05/86 23| 08/05/86 128| 10/06/86 103| 12/06/86 74
02/06/86 84 04/06/86 135| 06/06/86 23| 08/06/86 125| 10/07/86 98| 12/07/86 73
02/07/86 84 04/07/86 131| 06/07/86 23| 08/07/86 120| 10/08/86 95| 12/08/86 70
02/08/86 89 04/08/86 127| 06/08/86 24| 08/08/86 119] 10/09/86 72| 12/09/86 68
02/09/86 88 04/09/86 125| 06/09/86 24| 08/09/86 115] 10/10/86 62| 12/10/86 67
02/10/86 86 04/10/86 122| 06/10/86 24| 08/10/86 112| 10/11/86 61| 12/11/86 66
02/11/86 85 04/11/86 122| 06/11/86 23| 08/11/86 115] 10/12/86 58| 12/12/86 70
02/12/86 81 04/12/86 121] 06/12/86 24| 08/12/86 121] 10/13/86 56| 12/13/86 70
02/13/86 78 04/13/86 120| 06/13/86 25( 08/13/86 123| 10/14/86 55| 12/14/86 67
02/14/86 77 04/14/86 120| 06/14/86 24| 08/14/86 144 10/15/86 56| 12/15/86 66
02/15/86 75 04/15/86 120| 06/15/86 29| 08/15/86 130| 10/16/86 58| 12/16/86 65
02/16/86 70 04/16/86 118| 06/16/86 35 08/16/86 124 10/17/86 60( 12/17/86 64
02/17/86 69 04/17/86 115] 06/17/86 49| 08/17/86 122| 10/18/86 58| 12/18/86 63
02/18/86 71 04/18/86 111] 06/18/86 82| 08/18/86 120| 10/19/86 78| 12/19/86 62
02/19/86 73 04/19/86 104| 06/19/86 88| 08/19/86 120| 10/20/86 110| 12/20/86 61
02/20/86 72 04/20/86 102| 06/20/86 112| 08/20/86 122| 10/21/86 158| 12/21/86 60
02/21/86 70 04/21/86 102| 06/21/86 145| 08/21/86 125| 10/22/86 130| 12/22/86 60
02/22/86 70 04/22/86 100| 06/22/86 124| 08/22/86 120| 10/23/86 111] 12/23/86 60
02/23/86 70 04/23/86 96| 06/23/86 130| 08/23/86 118]| 10/24/86 102| 12/24/86 65
02/24/86 69 04/24/86 88| 06/24/86 132| 08/24/86 116]| 10/25/86 98| 12/25/86 70
02/25/86 67 04/25/86 83| 06/25/86 132| 08/25/86 113] 10/26/86 95| 12/26/86 70
02/26/86 65 04/26/86 81| 06/26/86 121| 08/26/86 109| 10/27/86 92| 12/27/86 116
02/27/86 64 04/27/86 78| 06/27/86 117| 08/27/86 110 10/28/86 90| 12/28/86 126
02/28/86 67 04/28/86 76| 06/28/86 126| 08/28/86 111] 10/29/86 78| 12/29/86 107

04/29/86 75| 06/29/86 135| 08/29/86 114]| 10/30/86 75 12/30/86 92

04/30/86 71| 06/30/86 173| 08/30/86 113] 10/31/86 75 12/31/86 91

08/31/86 110
FINAL DRAFT D-48
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/87 211 03/01/87 55| 05/01/87 32| 07/01/87 34| 09/01/87 14| 11/01/87 75
01/02/87 142 03/02/87 55| 05/02/87 31| 07/02/87 34| 09/02/87 15| 11/02/87 86
01/03/87 110 03/03/87 55| 05/03/87 30( 07/03/87 34| 09/03/87 22| 11/03/87 125
01/04/87 109 03/04/87 56| 05/04/87 29| 07/04/87 33| 09/04/87 22| 11/04/87 540
01/05/87 132 03/05/87 55| 05/05/87 29| 07/05/87 32| 09/05/87 22| 11/05/87 409
01/06/87 114 03/06/87 54| 05/06/87 29| 07/06/87 33| 09/06/87 25( 11/06/87 230
01/07/87 102 03/07/87 101]| 05/07/87 31| 07/07/87 35| 09/07/87 26| 11/07/87 164
01/08/87 91 03/08/87 110 05/08/87 37| 07/08/87 33| 09/08/87 25( 11/08/87 111
01/09/87 83 03/09/87 90| 05/09/87 51| 07/09/87 32| 09/09/87 22| 11/09/87 90
01/10/87 78 03/10/87 81| 05/10/87 46| 07/10/87 31| 09/10/87 17| 11/10/87 78
01/11/87 74 03/11/87 67| 05/11/87 48| 07/11/87 30| 09/11/87 16| 11/11/87 70
01/12/87 69 03/12/87 64| 05/12/87 51| 07/12/87 29( 09/12/87 16| 11/12/87 63
01/13/87 65 03/13/87 62| 05/13/87 58( 07/13/87 28( 09/13/87 16| 11/13/87 59
01/14/87 64 03/14/87 61| 05/14/87 67| 07/14/87 28| 09/14/87 16| 11/14/87 55
01/15/87 64 03/15/87 58| 05/15/87 75| 07/15/87 28( 09/15/87 24| 11/15/87 53
01/16/87 64 03/16/87 58| 05/16/87 98| 07/16/87 29( 09/16/87 51 11/16/87 50
01/17/87 64 03/17/87 60| 05/17/87 98( 07/17/87 29( 09/17/87 49| 11/17/87 48
01/18/87 63 03/18/87 56| 05/18/87 90( 07/18/87 29( 09/18/87 37| 11/18/87 85
01/19/87 63 03/19/87 55| 05/19/87 72| 07/19/87 38| 09/19/87 26( 11/19/87 144
01/20/87 62 03/20/87 54| 05/20/87 45| 07/20/87 50| 09/20/87 25( 11/20/87 166
01/21/87 61 03/21/87 52| 05/21/87 41| 07/21/87 42| 09/21/87 25| 11/21/87 107
01/22/87 62 03/22/87 52| 05/22/87 40| 07/22/87 39| 09/22/87 26( 11/22/87 90
01/23/87 62 03/23/87 51| 05/23/87 39| 07/23/87 38| 09/23/87 29( 11/23/87 84
01/24/87 64 03/24/87 50| 05/24/87 38| 07/24/87 36| 09/24/87 32| 11/24/87 101
01/25/87 63 03/25/87 50| 05/25/87 38| 07/25/87 35| 09/25/87 33| 11/25/87 104
01/26/87 63 03/26/87 50| 05/26/87 37| 07/26/87 35| 09/26/87 34| 11/26/87 102
01/27/87 63 03/27/87 54| 05/27/87 36( 07/27/87 34| 09/27/87 33| 11/27/87 101
01/28/87 62 03/28/87 54| 05/28/87 36( 07/28/87 34| 09/28/87 33| 11/28/87 100
01/29/87 62 03/29/87 56| 05/29/87 35( 07/29/87 36| 09/29/87 33| 11/29/87 98
01/30/87 63 03/30/87 69| 05/30/87 34| 07/30/87 37| 09/30/87 34| 11/30/87 96
01/31/87 62 03/31/87 81| 05/31/87 34| 07/31/87 46( 10/01/87 75| 12/01/87 94
02/01/87 61 04/01/87 83| 06/01/87 34| 08/01/87 51| 10/02/87 74| 12/02/87 94
02/02/87 60 04/02/87 82| 06/02/87 33| 08/02/87 52| 10/03/87 74| 12/03/87 93
02/03/87 60 04/03/87 76| 06/03/87 32| 08/03/87 49( 10/04/87 72| 12/04/87 93
02/04/87 60 04/04/87 72| 06/04/87 31| 08/04/87 49( 10/05/87 69| 12/05/87 92
02/05/87 60 04/05/87 70| 06/05/87 31| 08/05/87 51| 10/06/87 66( 12/06/87 92
02/06/87 61 04/06/87 66| 06/06/87 34| 08/06/87 49( 10/07/87 63| 12/07/87 92
02/07/87 64 04/07/87 63| 06/07/87 36( 08/07/87 47( 10/08/87 60( 12/08/87 91
02/08/87 64 04/08/87 62| 06/08/87 32| 08/08/87 45( 10/09/87 53| 12/09/87 91
02/09/87 63 04/09/87 60| 06/09/87 13| 08/09/87 43( 10/10/87 38| 12/10/87 92
02/10/87 61 04/10/87 58| 06/10/87 13| 08/10/87 41] 10/11/87 41| 12/11/87 92
02/11/87 59 04/11/87 56| 06/11/87 13| 08/11/87 40( 10/12/87 87| 12/12/87 89
02/12/87 58 04/12/87 54| 06/12/87 20( 08/12/87 39| 10/13/87 173| 12/13/87 88
02/13/87 58 04/13/87 52| 06/13/87 29( 08/13/87 39| 10/14/87 136| 12/14/87 87
02/14/87 57 04/14/87 52| 06/14/87 29( 08/14/87 39| 10/15/87 117| 12/15/87 87
02/15/87 55 04/15/87 54| 06/15/87 29| 08/15/87 39| 10/16/87 110| 12/16/87 86
02/16/87 56 04/16/87 60| 06/16/87 28| 08/16/87 38| 10/17/87 107 12/17/87 84
02/17/87 57 04/17/87 57| 06/17/87 22| 08/17/87 36| 10/18/87 100| 12/18/87 83
02/18/87 57 04/18/87 54| 06/18/87 10| 08/18/87 35| 10/19/87 96( 12/19/87 82
02/19/87 57 04/19/87 52| 06/19/87 9| 08/19/87 34| 10/20/87 92| 12/20/87 81
02/20/87 59 04/20/87 51| 06/20/87 9| 08/20/87 34| 10/21/87 84| 12/21/87 80
02/21/87 59 04/21/87 48( 06/21/87 8| 08/21/87 33| 10/22/87 79| 12/22/87 79
02/22/87 58 04/22/87 45( 06/22/87 8| 08/22/87 33| 10/23/87 75| 12/23/87 78
02/23/87 58 04/23/87 43| 06/23/87 16| 08/23/87 32| 10/24/87 73| 12/24/87 79
02/24/87 57 04/24/87 42| 06/24/87 33| 08/24/87 31| 10/25/87 71| 12/25/87 79
02/25/87 56 04/25/87 41| 06/25/87 33| 08/25/87 30| 10/26/87 70( 12/26/87 76
02/26/87 57 04/26/87 39| 06/26/87 33| 08/26/87 29| 10/27/87 74| 12/27/87 74
02/27/87 56 04/27/87 39| 06/27/87 32| 08/27/87 29| 10/28/87 74| 12/28/87 72
02/28/87 56 04/28/87 35| 06/28/87 31| 08/28/87 25( 10/29/87 72| 12/29/87 72

04/29/87 33| 06/29/87 36| 08/29/87 15 10/30/87 70( 12/30/87 71

04/30/87 32| 06/30/87 36( 08/30/87 13 10/31/87 69| 12/31/87 70

08/31/87 13
FINAL DRAFT D-49
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/88 70 03/01/88 88| 05/01/88 13| 07/01/88 89( 09/01/88 91| 11/01/88 35
01/02/88 70 03/02/88 84| 05/02/88 22| 07/02/88 88( 09/02/88 96( 11/02/88 34
01/03/88 74 03/03/88 85| 05/03/88 21| 07/03/88 86( 09/03/88 90( 11/03/88 34
01/04/88 75 03/04/88 78| 05/04/88 20( 07/04/88 84( 09/04/88 86( 11/04/88 37
01/05/88 74 03/05/88 76| 05/05/88 17| 07/05/88 82( 09/05/88 83| 11/05/88 38
01/06/88 73 03/06/88 78| 05/06/88 16| 07/06/88 83[ 09/06/88 83| 11/06/88 38
01/07/88 72 03/07/88 77| 05/07/88 15| 07/07/88 92( 09/07/88 83| 11/07/88 37
01/08/88 73 03/08/88 76| 05/08/88 14| 07/08/88 113] 09/08/88 83| 11/08/88 36
01/09/88 75 03/09/88 76| 05/09/88 14| 07/09/88 180 09/09/88 81| 11/09/88 35
01/10/88 87 03/10/88 76| 05/10/88 12| 07/10/88 178| 09/10/88 80( 11/10/88 34
01/11/88 93 03/11/88 78| 05/11/88 11| 07/11/88 130| 09/11/88 79 11/11/88 34
01/12/88 94 03/12/88 76| 05/12/88 13| 07/12/88 110| 09/12/88 78| 11/12/88 33
01/13/88 93 03/13/88 74| 05/13/88 40| 07/13/88 134 09/13/88 76( 11/13/88 33
01/14/88 91 03/14/88 78| 05/14/88 53| 07/14/88 262( 09/14/88 75 11/14/88 30
01/15/88 89 03/15/88 78| 05/15/88 43| 07/15/88 271| 09/15/88 74| 11/15/88 25
01/16/88 86 03/16/88 75| 05/16/88 41| 07/16/88 183| 09/16/88 73| 11/16/88 24
01/17/88 83 03/17/88 72| 05/17/88 34| 07/17/88 136 09/17/88 72| 11/17/88 23
01/18/88 82 03/18/88 71| 05/18/88 21| 07/18/88 119] 09/18/88 72| 11/18/88 23
01/19/88 76 03/19/88 92| 05/19/88 15| 07/19/88 113] 09/19/88 71 11/19/88 24
01/20/88 63 03/20/88 97| 05/20/88 17| 07/20/88 123| 09/20/88 71| 11/20/88 23
01/21/88 59 03/21/88 90| 05/21/88 44| 07/21/88 118 09/21/88 71 11/21/88 23
01/22/88 59 03/22/88 86| 05/22/88 23| 07/22/88 110 09/22/88 70( 11/22/88 23
01/23/88 57 03/23/88 67| 05/23/88 30( 07/23/88 109| 09/23/88 69| 11/23/88 21
01/24/88 58 03/24/88 28| 05/24/88 48| 07/24/88 114 09/24/88 68| 11/24/88 21
01/25/88 59 03/25/88 25( 05/25/88 43| 07/25/88 108| 09/25/88 68| 11/25/88 21
01/26/88 59 03/26/88 24| 05/26/88 30( 07/26/88 105| 09/26/88 67| 11/26/88 20
01/27/88 56 03/27/88 22| 05/27/88 52| 07/27/88 107| 09/27/88 65( 11/27/88 22
01/28/88 55 03/28/88 22| 05/28/88 57| 07/28/88 120| 09/28/88 65( 11/28/88 23
01/29/88 55 03/29/88 23| 05/29/88 56( 07/29/88 112| 09/29/88 64| 11/29/88 23
01/30/88 54 03/30/88 22| 05/30/88 62| 07/30/88 106]| 09/30/88 63| 11/30/88 22
01/31/88 53 03/31/88 21| 05/31/88 77| 07/31/88 102| 10/01/88 56( 12/01/88 21
02/01/88 56 04/01/88 21| 06/01/88 108| 08/01/88 99| 10/02/88 56( 12/02/88 21
02/02/88 57 04/02/88 20( 06/02/88 92| 08/02/88 98( 10/03/88 53| 12/03/88 20
02/03/88 53 04/03/88 25( 06/03/88 94| 08/03/88 98( 10/04/88 41| 12/04/88 20
02/04/88 51 04/04/88 17| 06/04/88 90( 08/04/88 94( 10/05/88 60( 12/05/88 19
02/05/88 50 04/05/88 13| 06/05/88 113| 08/05/88 90| 10/06/88 62| 12/06/88 19
02/06/88 50 04/06/88 15 06/06/88 224| 08/06/88 89| 10/07/88 62| 12/07/88 19
02/07/88 49 04/07/88 13| 06/07/88 178| 08/07/88 96| 10/08/88 59( 12/08/88 19
02/08/88 60 04/08/88 9| 06/08/88 164| 08/08/88 123| 10/09/88 57| 12/09/88 18
02/09/88 65 04/09/88 6| 06/09/88 125| 08/09/88 113] 10/10/88 55( 12/10/88 17
02/10/88 62 04/10/88 10 06/10/88 106| 08/10/88 107| 10/11/88 52| 12/11/88 16
02/11/88 60 04/11/88 27| 06/11/88 110| 08/11/88 106| 10/12/88 50( 12/12/88 18
02/12/88 63 04/12/88 30| 06/12/88 104| 08/12/88 103| 10/13/88 49| 12/13/88 18
02/13/88 70 04/13/88 21| 06/13/88 98| 08/13/88 101] 10/14/88 48| 12/14/88 17
02/14/88 72 04/14/88 14| 06/14/88 98| 08/14/88 133| 10/15/88 45| 12/15/88 16
02/15/88 73 04/15/88 19| 06/15/88 96( 08/15/88 268( 10/16/88 44| 12/16/88 14
02/16/88 79 04/16/88 43( 06/16/88 92| 08/16/88 223( 10/17/88 44| 12/17/88 11
02/17/88 78 04/17/88 46( 06/17/88 91| 08/17/88 177] 10/18/88 41| 12/18/88 10
02/18/88 77 04/18/88 40( 06/18/88 91| 08/18/88 170] 10/19/88 29| 12/19/88 9
02/19/88 82 04/19/88 43( 06/19/88 87| 08/19/88 139 10/20/88 29| 12/20/88 8
02/20/88 82 04/20/88 28( 06/20/88 86( 08/20/88 264 10/21/88 37| 12/21/88 11
02/21/88 83 04/21/88 24( 06/21/88 99( 08/21/88 253| 10/22/88 38| 12/22/88 17
02/22/88 85 04/22/88 40( 06/22/88 123| 08/22/88 180| 10/23/88 37| 12/23/88 16
02/23/88 86 04/23/88 40( 06/23/88 119| 08/23/88 151| 10/24/88 36| 12/24/88 15
02/24/88 98 04/24/88 36| 06/24/88 99( 08/24/88 119 10/25/88 36| 12/25/88 14
02/25/88 98 04/25/88 15 06/25/88 92| 08/25/88 88 10/26/88 36| 12/26/88 13
02/26/88 97 04/26/88 6| 06/26/88 88| 08/26/88 81| 10/27/88 36| 12/27/88 13
02/27/88 95 04/27/88 28| 06/27/88 85( 08/27/88 75| 10/28/88 36| 12/28/88 13
02/28/88 93 04/28/88 40( 06/28/88 85| 08/28/88 71| 10/29/88 35( 12/29/88 13
02/29/88 92 04/29/88 41| 06/29/88 89| 08/29/88 76| 10/30/88 35( 12/30/88 13

04/30/88 28( 06/30/88 89| 08/30/88 85| 10/31/88 36( 12/31/88 12

08/31/88 80
FINAL DRAFT D-50
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/89 11 03/01/89 2| 05/01/89 20( 07/01/89 31| 09/01/89 64 11/01/89 84
01/02/89 11 03/02/89 3| 05/02/89 18| 07/02/89 29( 09/02/89 87| 11/02/89 77
01/03/89 9 03/03/89 4| 05/03/89 17| 07/03/89 44( 09/03/89 99( 11/03/89 50
01/04/89 6 03/04/89 5| 05/04/89 17| 07/04/89 44( 09/04/89 103| 11/04/89 51
01/05/89 5 03/05/89 4| 05/05/89 16| 07/05/89 41( 09/05/89 101| 11/05/89 52
01/06/89 5 03/06/89 5| 05/06/89 16| 07/06/89 38| 09/06/89 85( 11/06/89 52
01/07/89 5 03/07/89 6| 05/07/89 16| 07/07/89 36| 09/07/89 55( 11/07/89 51
01/08/89 5 03/08/89 6| 05/08/89 20( 07/08/89 35| 09/08/89 136| 11/08/89 50
01/09/89 5 03/09/89 6| 05/09/89 31| 07/09/89 33| 09/09/89 115 11/09/89 44
01/10/89 10 03/10/89 6| 05/10/89 31| 07/10/89 32| 09/10/89 84( 11/10/89 42
01/11/89 10 03/11/89 7| 05/11/89 30( 07/11/89 31| 09/11/89 136 11/11/89 40
01/12/89 10 03/12/89 7| 05/12/89 30( 07/12/89 29( 09/12/89 62| 11/12/89 39
01/13/89 9 03/13/89 7| 05/13/89 29| 07/13/89 29( 09/13/89 41| 11/13/89 39
01/14/89 6 03/14/89 7| 05/14/89 28| 07/14/89 28( 09/14/89 37| 11/14/89 39
01/15/89 4 03/15/89 8| 05/15/89 25( 07/15/89 27| 09/15/89 36( 11/15/89 38
01/16/89 4 03/16/89 10 05/16/89 20( 07/16/89 31| 09/16/89 35( 11/16/89 38
01/17/89 4 03/17/89 22| 05/17/89 20( 07/17/89 36| 09/17/89 34| 11/17/89 36
01/18/89 3 03/18/89 26( 05/18/89 30( 07/18/89 36| 09/18/89 33| 11/18/89 25
01/19/89 3 03/19/89 25( 05/19/89 31| 07/19/89 48[ 09/19/89 39( 11/19/89 23
01/20/89 4 03/20/89 25( 05/20/89 30( 07/20/89 46( 09/20/89 110| 11/20/89 27
01/21/89 4 03/21/89 24( 05/21/89 29| 07/21/89 42( 09/21/89 56( 11/21/89 27
01/22/89 4 03/22/89 20| 05/22/89 23| 07/22/89 31| 09/22/89 38| 11/22/89 28
01/23/89 4 03/23/89 16| 05/23/89 14| 07/23/89 29( 09/23/89 49| 11/23/89 27
01/24/89 4 03/24/89 23| 05/24/89 12| 07/24/89 29( 09/24/89 41| 11/24/89 23
01/25/89 6 03/25/89 23| 05/25/89 10| 07/25/89 35| 09/25/89 41| 11/25/89 19
01/26/89 5 03/26/89 22| 05/26/89 9| 07/26/89 32| 09/26/89 39| 11/26/89 18
01/27/89 3 03/27/89 22| 05/27/89 8| 07/27/89 29( 09/27/89 96| 11/27/89 18
01/28/89 6 03/28/89 25( 05/28/89 7| 07/28/89 27| 09/28/89 78| 11/28/89 17
01/29/89 6 03/29/89 24( 05/29/89 6| 07/29/89 27| 09/29/89 110| 11/29/89 20
01/30/89 7 03/30/89 19| 05/30/89 5| 07/30/89 29( 09/30/89 61 11/30/89 22
01/31/89 4 03/31/89 11 05/31/89 5| 07/31/89 34| 10/01/89 79| 12/01/89 22
02/01/89 3 04/01/89 11| 06/01/89 5| 08/01/89 38| 10/02/89 53| 12/02/89 21
02/02/89 3 04/02/89 11| 06/02/89 4| 08/02/89 38| 10/03/89 66( 12/03/89 20
02/03/89 2 04/03/89 10 06/03/89 3| 08/03/89 34| 10/04/89 43| 12/04/89 18
02/04/89 2 04/04/89 10 06/04/89 2| 08/04/89 31| 10/05/89 42| 12/05/89 17
02/05/89 2 04/05/89 11| 06/05/89 2| 08/05/89 29( 10/06/89 48| 12/06/89 17
02/06/89 2 04/06/89 13| 06/06/89 2| 08/06/89 27| 10/07/89 28| 12/07/89 16
02/07/89 2 04/07/89 12| 06/07/89 8| 08/07/89 26( 10/08/89 64| 12/08/89 16
02/08/89 1 04/08/89 10 06/08/89 10| 08/08/89 27| 10/09/89 109| 12/09/89 36
02/09/89 2 04/09/89 9| 06/09/89 13| 08/09/89 35| 10/10/89 122| 12/10/89 50
02/10/89 2 04/10/89 9| 06/10/89 13| 08/10/89 99| 10/11/89 158| 12/11/89 21
02/11/89 2 04/11/89 8| 06/11/89 13| 08/11/89 94| 10/12/89 191 12/12/89 17
02/12/89 2 04/12/89 8| 06/12/89 12| 08/12/89 110] 10/13/89 125| 12/13/89 17
02/13/89 2 04/13/89 10 06/13/89 11| 08/13/89 114 10/14/89 137| 12/14/89 16
02/14/89 2 04/14/89 14| 06/14/89 10| 08/14/89 145] 10/15/89 69| 12/15/89 16
02/15/89 2 04/15/89 15 06/15/89 9| 08/15/89 104| 10/16/89 46| 12/16/89 16
02/16/89 2 04/16/89 24( 06/16/89 7| 08/16/89 82 10/17/89 118| 12/17/89 16
02/17/89 2 04/17/89 36| 06/17/89 6| 08/17/89 74| 10/18/89 80( 12/18/89 16
02/18/89 2 04/18/89 39| 06/18/89 4| 08/18/89 72| 10/19/89 80( 12/19/89 16
02/19/89 2 04/19/89 38| 06/19/89 3| 08/19/89 83[ 10/20/89 101| 12/20/89 15
02/20/89 1 04/20/89 37| 06/20/89 3| 08/20/89 86( 10/21/89 36( 12/21/89 18
02/21/89 1 04/21/89 38| 06/21/89 4| 08/21/89 85( 10/22/89 54| 12/22/89 18
02/22/89 2 04/22/89 38| 06/22/89 15| 08/22/89 85( 10/23/89 58| 12/23/89 22
02/23/89 2 04/23/89 37| 06/23/89 17| 08/23/89 86( 10/24/89 79| 12/24/89 23
02/24/89 1 04/24/89 35| 06/24/89 15| 08/24/89 87| 10/25/89 91| 12/25/89 23
02/25/89 1 04/25/89 34| 06/25/89 15| 08/25/89 72| 10/26/89 61| 12/26/89 22
02/26/89 1 04/26/89 33| 06/26/89 15| 08/26/89 68 10/27/89 70( 12/27/89 52
02/27/89 1 04/27/89 34| 06/27/89 15| 08/27/89 66( 10/28/89 73| 12/28/89 46
02/28/89 1 04/28/89 35| 06/28/89 14| 08/28/89 63 10/29/89 89| 12/29/89 38

04/29/89 35| 06/29/89 20( 08/29/89 61 10/30/89 75( 12/30/89 47

04/30/89 33| 06/30/89 29| 08/30/89 52| 10/31/89 72| 12/31/89 36

08/31/89 62
FINAL DRAFT D-51
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MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/90 25 03/01/90 20( 05/01/90 15| 07/01/90 14| 09/01/90 225| 11/01/90 54
01/02/90 44 03/02/90 20( 05/02/90 13| 07/02/90 16| 09/02/90 225| 11/02/90 72
01/03/90 26 03/03/90 22| 05/03/90 12| 07/03/90 16| 09/03/90 229| 11/03/90 42
01/04/90 20 03/04/90 26( 05/04/90 11| 07/04/90 21 09/04/90 247| 11/04/90 45
01/05/90 57 03/05/90 23| 05/05/90 10| 07/05/90 19| 09/05/90 240| 11/05/90 72
01/06/90 42 03/06/90 22| 05/06/90 10| 07/06/90 18| 09/06/90 194| 11/06/90 40
01/07/90 27 03/07/90 22( 05/07/90 13| 07/07/90 17| 09/07/90 156| 11/07/90 31
01/08/90 26 03/08/90 22| 05/08/90 12| 07/08/90 17| 09/08/90 92( 11/08/90 29
01/09/90 25 03/09/90 21| 05/09/90 11| 07/09/90 16| 09/09/90 81( 11/09/90 30
01/10/90 20 03/10/90 20 05/10/90 12| 07/10/90 15| 09/10/90 58( 11/10/90 41
01/11/90 50 03/11/90 19 05/11/90 13| 07/11/90 14| 09/11/90 25( 11/11/90 56
01/12/90 22 03/12/90 18| 05/12/90 13| 07/12/90 14| 09/12/90 77( 11/12/90 31
01/13/90 19 03/13/90 18| 05/13/90 12| 07/13/90 14| 09/13/90 38( 11/13/90 28
01/14/90 18 03/14/90 17| 05/14/90 11| 07/14/90 16| 09/14/90 56( 11/14/90 27
01/15/90 18 03/15/90 16| 05/15/90 14| 07/15/90 16| 09/15/90 37| 11/15/90 27
01/16/90 18 03/16/90 15 05/16/90 11| 07/16/90 15| 09/16/90 37( 11/16/90 26
01/17/90 18 03/17/90 15 05/17/90 10| 07/17/90 16| 09/17/90 54 11/17/90 26
01/18/90 17 03/18/90 15 05/18/90 9| 07/18/90 16| 09/18/90 35( 11/18/90 26
01/19/90 17 03/19/90 16 05/19/90 8| 07/19/90 16| 09/19/90 89( 11/19/90 53
01/20/90 17 03/20/90 21| 05/20/90 8| 07/20/90 15| 09/20/90 263| 11/20/90 34
01/21/90 17 03/21/90 21| 05/21/90 7| 07/21/90 15| 09/21/90 293| 11/21/90 29
01/22/90 17 03/22/90 19| 05/22/90 7| 07/22/90 15| 09/22/90 295| 11/22/90 28
01/23/90 17 03/23/90 18| 05/23/90 6| 07/23/90 25( 09/23/90 306( 11/23/90 27
01/24/90 16 03/24/90 17| 05/24/90 6| 07/24/90 21| 09/24/90 227| 11/24/90 26
01/25/90 16 03/25/90 17| 05/25/90 7| 07/25/90 16| 09/25/90 175| 11/25/90 26
01/26/90 15 03/26/90 16| 05/26/90 8| 07/26/90 15| 09/26/90 154| 11/26/90 24
01/27/90 15 03/27/90 15 05/27/90 9| 07/27/90 15| 09/27/90 113| 11/27/90 27
01/28/90 15 03/28/90 14| 05/28/90 13| 07/28/90 15| 09/28/90 261| 11/28/90 59
01/29/90 16 03/29/90 14| 05/29/90 12| 07/29/90 15| 09/29/90 409| 11/29/90 29
01/30/90 36 03/30/90 13| 05/30/90 11| 07/30/90 14| 09/30/90 371 11/30/90 25
01/31/90 19 03/31/90 16| 05/31/90 24| 07/31/90 14| 10/01/90 362 12/01/90 24
02/01/90 16 04/01/90 17| 06/01/90 23| 08/01/90 13| 10/02/90 350( 12/02/90 23
02/02/90 15 04/02/90 15 06/02/90 21| 08/02/90 14| 10/03/90 342 12/03/90 27
02/03/90 15 04/03/90 14| 06/03/90 20( 08/03/90 13| 10/04/90 330( 12/04/90 63
02/04/90 14 04/04/90 13| 06/04/90 18| 08/04/90 13| 10/05/90 335( 12/05/90 41
02/05/90 14 04/05/90 13| 06/05/90 17| 08/05/90 13| 10/06/90 328 12/06/90 26
02/06/90 14 04/06/90 12| 06/06/90 16| 08/06/90 30| 10/07/90 288| 12/07/90 25
02/07/90 14 04/07/90 12| 06/07/90 16| 08/07/90 56| 10/08/90 232| 12/08/90 25
02/08/90 14 04/08/90 12| 06/08/90 15| 08/08/90 76| 10/09/90 278| 12/09/90 24
02/09/90 14 04/09/90 13| 06/09/90 15| 08/09/90 33| 10/10/90 253| 12/10/90 23
02/10/90 14 04/10/90 17| 06/10/90 14| 08/10/90 72| 10/11/90 310 12/11/90 23
02/11/90 15 04/11/90 17| 06/11/90 13| 08/11/90 66( 10/12/90 321 12/12/90 22
02/12/90 16 04/12/90 16| 06/12/90 13| 08/12/90 86( 10/13/90 327 12/13/90 23
02/13/90 16 04/13/90 15 06/13/90 12| 08/13/90 55| 10/14/90 293| 12/14/90 22
02/14/90 16 04/14/90 14 06/14/90 12| 08/14/90 110] 10/15/90 216| 12/15/90 21
02/15/90 16 04/15/90 14 06/15/90 11| 08/15/90 99( 10/16/90 179| 12/16/90 20
02/16/90 16 04/16/90 15 06/16/90 11| 08/16/90 110] 10/17/90 131| 12/17/90 20
02/17/90 16 04/17/90 16| 06/17/90 10| 08/17/90 118 10/18/90 166| 12/18/90 21
02/18/90 16 04/18/90 15 06/18/90 10| 08/18/90 141] 10/19/90 128| 12/19/90 21
02/19/90 16 04/19/90 14 06/19/90 10| 08/19/90 186| 10/20/90 123| 12/20/90 21
02/20/90 16 04/20/90 14| 06/20/90 9| 08/20/90 196 10/21/90 121 12/21/90 21
02/21/90 21 04/21/90 13| 06/21/90 9| 08/21/90 158 10/22/90 90( 12/22/90 21
02/22/90 21 04/22/90 13| 06/22/90 9| 08/22/90 141] 10/23/90 141| 12/23/90 21
02/23/90 20 04/23/90 12| 06/23/90 9| 08/23/90 110 10/24/90 136| 12/24/90 21
02/24/90 20 04/24/90 12| 06/24/90 10| 08/24/90 110 10/25/90 96( 12/25/90 22
02/25/90 20 04/25/90 12| 06/25/90 11| 08/25/90 125| 10/26/90 91| 12/26/90 34
02/26/90 20 04/26/90 11| 06/26/90 13| 08/26/90 141] 10/27/90 85( 12/27/90 22
02/27/90 20 04/27/90 11| 06/27/90 20( 08/27/90 141] 10/28/90 80( 12/28/90 21
02/28/90 20 04/28/90 11| 06/28/90 20( 08/28/90 133] 10/29/90 75( 12/29/90 20

04/29/90 11| 06/29/90 16| 08/29/90 110] 10/30/90 73| 12/30/90 19

04/30/90 14| 06/30/90 15| 08/30/90 140 10/31/90 72| 12/31/90 18

08/31/90 204
FINAL DRAFT D-52

Appendix D

11/21/02



MFLs for the Northwest Fork of the Loxahatchee River

Lainhart Dam (1971-2001) Agency: USGS & WMD

DB KEY 295
Date  Flow (cfs) Date Flow (cfs)| Date Flow (cfs)] Date Flow (cfs)] Date Flow (cfs) Date Flow (cfs)

01/01/91 18 03/01/91 164 05/01/91 199| 07/01/91 418] 09/01/91 93 11/01/91 144
01/02/91 18 03/02/91 61 05/02/91 195| 07/02/91 381| 09/02/91 249| 11/02/91 143
01/03/91 18 03/03/91 141] 05/03/91 189| 07/03/91 378( 09/03/91 313 11/03/91 142
01/04/91 17 03/04/91 188] 05/04/91 151 07/04/91 370( 09/04/91 300( 11/04/91 141
01/05/91 21 03/05/91 115] 05/05/91 140| 07/05/91 311 09/05/91 334 11/05/91 140
01/06/91 33 03/06/91 172] 05/06/91 135| 07/06/91 312( 09/06/91 312 11/06/91 131
01/07/91 48 03/07/91 70| 05/07/91 114| 07/07/91 285( 09/07/91 304 11/07/91 128
01/08/91 35 03/08/91 44( 05/08/91 88| 07/08/91 293( 09/08/91 333 11/08/91 125
01/09/91 21 03/09/91 145] 05/09/91 87| 07/09/91 297( 09/09/91 342 11/09/91 122
01/10/91 22 03/10/91 47( 05/10/91 86( 07/10/91 322( 09/10/91 341 11/10/91 112
01/11/91 41 03/11/91 31| 05/11/91 84 07/11/91 342( 09/11/91 318 11/11/91 109
01/12/91 41 03/12/91 30| 05/12/91 65( 07/12/91 346( 09/12/91 302| 11/12/91 82
01/13/91 33 03/13/91 38| 05/13/91 67 07/13/91 349( 09/13/91 300| 11/13/91 36
01/14/91 21 03/14/91 120 05/14/91 124 07/14/91 326( 09/14/91 301 11/14/91 31
01/15/91 50 03/15/91 39| 05/15/91 58| 07/15/91 319( 09/15/91 279| 11/15/91 41
01/16/91 264 03/16/91 36| 05/16/91 79| 07/16/91 344( 09/16/91 262| 11/16/91 84
01/17/91 250 03/17/91 116] 05/17/91 87| 07/17/91 338( 09/17/91 256| 11/17/91 73
01/18/91 253 03/18/91 53| 05/18/91 80( 07/18/91 294( 09/18/91 269| 11/18/91 38
01/19/91 252 03/19/91 132] 05/19/91 94| 07/19/91 293( 09/19/91 371 11/19/91 38
01/20/91 242 03/20/91 44( 05/20/91 115| 07/20/91 345( 09/20/91 337 11/20/91 93
01/21/91 237 03/21/91 31| 05/21/91 118| 07/21/91 330| 09/21/91 321 11/21/91 122
01/22/91 222 03/22/91 29| 05/22/91 154 07/22/91 344| 09/22/91 334| 11/22/91 112
01/23/91 198 03/23/91 28( 05/23/91 215| 07/23/91 330( 09/23/91 330( 11/23/91 48
01/24/91 183 03/24/91 27| 05/24/91 279| 07/24/9