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EXECUTIVE SUMMARY

During calendar years 2003 to 2005, Big Sand Lake experienced prolonged periods of very high lake
levels, such elevated water elevations not being reached since 1961-62 when Big Sand Lake was still
recovering from its Hurricane Donna peak. Note that in the early 1960's the shoreline/watershed of Big
Sand Lake was mainly undeveloped and very different from its present highly urbanized land cover. In
fact, development within this basin accelerated only since the mid 1990's. These contemporary 2003-2004
high water encroachments were dramatic and alarming, causing property damage as well as instilling a
flooding fear among the shoreline residents especially when the wave height was added to the peak stage.
This water body has a significant fetch and hurricane strength winds can generate 2 to 3 ft high waves
which aggravate the flooding and shoreline impacts. The high water levels in Big Sand Lake occurred
during local wet seasons (i.e., June-September period) when there was more than 40 inches of rainfall
(compared to a normal total of 26.5 inches).

Since Hurricane Donna in 1960, the Big Sand Lake watershed has transformed into highly urbanized land
cover with residential and commercial developments, resulting in an increase in stormwater runoff
volumes. Since that 2003-2005 high water event, the lake’s discharge capacity through its only high-level
outfall has been established at a maximum of 62 cfs by the agency regulating the receiving water body
into which Big Sand Lake outfalls. Another major limitation is that permanent or temporary pumping
permits are not readily granted since the South Florida Water Management District (SFWMD) is concerned
about flooding in Shingle Creek (the receiving water course). There was significant residential flooding on
Shingle Creek during the 2004 hurricanes which further heightens the concerns of the regulatory agency.

After the three (3) hurricanes of August-September 2004, the Florida Department Of Environmental
Protection (FDEP) allowed the installation of one (1) 12-inch diameter drainage well in October 2004 to
help mitigate the flooding. Based on recent conversations with FDEP staff (March 2013), they may be able
to consider the installation of additional wells if sufficient “drainage-need” justification is provided.  This
preliminary study documents the drainage benefit of additional drainwell installations on Big Sand Lake.

The FDEP has indicated they will permit the addition of one (1) more well on Big Sand Lake as a
replacement for the “lost” Lake Serene drainage well. However, our evaluation herein suggests that a total
of four (4) 12-inch diameter drainage wells are required for effective lake level control, such a
determination being primarily based on the observed performance of the similar-sized Lake Sherwood
basin. Since the Lake Serene drainage well replacement has been approved, we recommend that the
County pursue two (2) additional wells as part of their long-term plan for flood mitigation in this basin.
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1.0 Background Information

1.01 Location of Big Sand Lake & Limits of Its Watershed

Figure 1.1 (attached) is a 2013 color aerial photo of the area of interest in southwest Orange County (Fl)
on the west side of Interstate Highway 4 (I-4) in the area of Sand Lake Road. It is recommended that the
reader reviews this figure as a first step to gain a more incisive and visual understanding of the technical
narrative in this report.

Big Sand Lake and its tributary lakes are labeled on Figure 1.1 with other annotations showing flow
directions, basin boundaries, drainage wells, outfall pipes, and other key features which are described later
in this report.

The limits of the 5,400± acre watershed of Big Sand Lake and its tributary lakes are shown on the 2013
color aerial map in Figure 1.1. Sub-watershed and lake interconnection links are also shown and these
provide a quick understanding of the flow direction within the chain of lakes.

1.02 Progressive Urbanization within Big Sand Lake Watershed Since 1947

Historical aerial images of the Big Sand Lake watershed were available for several years dating back to
as early as March 1947. These aerial photos are presented in Figures 2.1 through 2.12.  

Photo 1.   Aerial view of Dr. Phillips packing house on west side of Lake Serene (from postcard, date unknown)
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Pertinent observations from review of these images are summarized in Table 1, mainly with a focus on
highlighting changes in land use, development, and the addition of impervious areas.  

Table 1.   Review Comments on Historical Aerials

Figure/Year Comments

Figure 2.1 - March 1947 The land areas around Big Sand Lake and its interconnected lakes were
predominantly used for citrus groves except for the Dr. Phillips Packing
house on the west side of Lake Serene. Extensive citrus groves are
apparent along the entire northern and western portions of the basin.
Apopka Vineland Road, Sand Lake Road and several other minor roads
were present. There were no other signs of urbanization within the basin
at the time of this photo. A high level, limited discharge capacity, outfall
canal from the southernmost lobe of Big Sand Lake is apparent. This canal
runs roughly southeast for about 2,000 ft and turns east and extends
another 2,000 ft into Shingle Creek. 

Figure 2.2 - March 1954 The land usage around the lakes remained relatively unchanged from 1947.

Figure 2.3 - Jan. 1957 The land usage around the lakes remained relatively unchanged from 1954;
clearing for the I-4 corridor not yet started.

Figure 2.4 - 1962
(limited coverage)

I-4 corridor (under construction) present along the eastern side of Big Sand
Lake. Land use around Big Sand Lake remained relatively unchanged
without any increase in impervious area.

Figure 2.5 - 1963
(limited coverage)

Land use around Big Sand Lake remained relatively unchanged from 1962.

Figure 2.6 - Nov. 1969 Land use around Big Sand Lake remained relatively unchanged. Land use
around the associated lakes remained relatively unchanged except that
there was a small increase in development of the area on the northwestern
side of Lake Serene (at the packing plant) and the southeastern side of
Spring Lake. Citrus trees on the northern side of Lake Serene were sparse. 

Figure 2.7 - Nov. 1974 Turkey Lake Road and ramp for S.R. 528 intersection with I-4 are visible
along the eastern side of Big Sand Lake. Some development was present
at the southeastern side of Big Sand Lake as well as the northwestern side.
Land use in the other areas covered by the image remained relatively
unchanged. 

Figure 2.8 - Nov. 1978 There the area north of Wallace Road was cleared and roads and grading
for residential subdivision was in progress. Several areas along the western
side of Big Sand Lake and Apopka Vineland Road were cleared for
development.
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Table 1.   Review Comments on Historical Aerials

Figure/Year Comments

Figure 2.9 - Feb. 1990 Subdivisions built out in the areas north of Wallace Road and west of
Spring Lake, around Lake Boo Boo, south of Sand Lake Road and several
areas west of the central portion of Big Sand Lake.

Figure 2.10 - April 1995 Major increases in residential subdivisions west of Big Sand Lake and some
to the east. 

Figure 2.11 - Jan. 1999 Significant increases in residential subdivisions west of Big Sand Lake
continues.

Figure 2.12 - April 2002 Major increases in residential subdivisions west of Big Sand Lake continues.
Developable areas almost built out.

Figure 1.1 - Jan 2013 There were some minor increases in development area within the basin
since the 2002. There are however, some available, remnant strips of land,
that have the potential to be developed. The entire watershed is developed
except for these remaining uplands:
1. the uplands just east of Little Sand lake
2. Lake Boo Boo tract
3. area south of Big Sand Lake

These are key observations from review of the historical aerials:

„ There was a progressive increase in developed areas within the basin from 1947. The
extent of developed areas increased rapidly between 1995 and 2002, with the land being
transformed from citrus mainly to residential subdivisions and commercial enterprises
along the primary road corridors. Except for some remaining uplands, the lands with
development potential within the watershed are virtually built out from inspection of the
January 2013 aerial photo in Figure 1.1.

„ There was major roadway development with the construction of the I-4 corridor (1957 to
1962) and then with SR 528 intersection and associated ramps (1973). The major roads
within the basin were also widened, adding to the imperviousness of the watershed.

„ The high level outfall canal from Big Sand Lake to Shingle Creek exists in 1947 but is
modified during the construction of I-4.  
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1.03 Existing Discharge Facilities

The lake’s surface water discharge facilities are of limited capacity and/or at a high elevation as described
below:

ì a single 12-inch diameter drainage well into the aquifer (installed October 2004 and
location shown in Figure 1.1), and 

í a high-level, limited discharge capacity surface water outfall to Shingle Creek via the C-1
Canal (also labeled in Figure 1.1), a conveyance system which is under the jurisdiction of
the Valencia Water Control District (VWCD). Based on historical information in the VWCD
files, the allowable maximum discharge into the C-1 Canal from Big Sand Lake’s outfall
is 62 cfs. Calculations by Orange County confirm that this capacity corresponds to full
pipe flow in the outfall system on Central Florida Parkway. Layout and elevation details
of this outfall system are included in Attachment A.

1.04 Historical Drainage Wells

There are two (2) historical drainage wells on Big Sand Lake and its interconnected lakes which are
classified as “lost” and they are listed below in Table 2 (see locations on Figure 1.1):

Table 2.   Available Details of “Lost” Drainage Wells - Big Sand Lake & Lake Serene

Parameter Unit
Lake Serene
Drain Well

Big Sand Lake
Drain Well

Status . . . . . . . . . . . . . . . . . . . - “Lost” “Lost”

Year Constructed . . . . . . . . . . . - unknown 1931

Casing Diameter . . . . . . . . . . . . inch 12 10

Casing Depth . . . . . . . . . . . . . . ft 114 173

Total Depth . . . . . . . . . . . . . . . ft 356 484

Top Of Casing Elevation . . . . . . . ft NGVD unknown unknown

Lake Intake Elevation ft NGVD unknown unknown

USGS ID . . . . . . . . . . . . . . . . . - 282636081300801 282514081290301

SFWMD I.D. - 1494053494574 1485920500541

As explained in a later section of this report, the Big Sand Lake drainage well was replaced in 2004 under
emergency conditions (although the original well could not be physically unearthed). However, the Lake
Serene well was only been recently conceptually for replacement (see letter in Attachment B). FDEP
conceptually approved the replacement of this well based on the strength of the USGS file documentation
in Attachment B which verifies the historical existence of this well.
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Magnified views of the general drain well locations are shown on the historical aerials in Figures 3.1 to 3.8
which cover the following years: 1947, 1954, 1957, 1962, 1963, 1969, 1974, and 1978. The exact physical
well head cannot be clearly discerned on any of these aerial images.

1.05 Historical Lake Levels & Key Elevations

Exhibit 1 shows a chart of the historical water surface elevations (datum of “ft NGVD”) in Big Sand Lake,
with the following added visual reference lines/notes:

( Published 100 yr flood elevation for Big Sand Lake (+101.4 ft NGVD) and its apparent
numerical derivation based on a 1 ft vertical shift above the Hurricane Donna stage
(measured at +100.4 ft NGVD on Nov 1, 1960).

( Published normal water level of the lake (+90.0 ft NGVD).

( Control elevation of drainage well (+92 ft NGVD) installed in October 2004, but only fully
gravity connected to the lake in September 2005.

( High water level event in Big Sand Lake due to excess cumulative rainfall coupled with a
retaining wall failure (August 2003) in the Vizcaya development which resulted in Little
Sand Lake coalescing and equalizing with Big Sand Lake (@ elevation +97.8 ft NGVD on
Aug 29, 2003). Note that this was the first time Big Sand Lake’s water level exceeded an
elevation of +96 ft NGVD since March 1962 (more than 40 years previously when the
basin was undeveloped). The monthly rainfall totals for the June-September wet season
of 2003 at the Spring Lake rain gage are summarized in Table 3. Normal rainfall amounts
are also shown for comparison.

Table 3.   Monthly Rainfall For Wet Seasons of 2003 and 2004

Month

Rainfall Measured at
Spring Lake (inch) Normal Rainfall

Orlando Intl. Airport
(inch) Comments2003 2004

June 9.01 5.00 7.35
July 13.36 8.46 7.15
August 14.26 16.66 6.25 Aug 9, 2003 wall failure
September 4.18 14.59 5.76 Sep 30, 2004 peak stage
Total . . . . . . . 40.81 44.71 26.51

( An even higher water level event (+98.38 ft NGVD) occurred following the three
hurricanes of August-September 2004 which impacted this area. Note that this high water
level was attained before the replacement drainage well was installed under emergency
conditions in October 2004. The monthly rainfall totals for the wet season of 2004 are
summarized in Table 3.
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( The discharge elevation for the high level surface water outfall to the C-1 Canal
(+96.3 ft NGVD).

( The 1981 drought water elevation +79.4 ft NGVD (December 1, 1981, same year as the
Winter Park Sinkhole), which equates to a historic range of lake level fluctuation
exceeding 20 ft (i.e., high of 100.4 ft NGVD & low of +79.4 ft NGVD).

( Exhibit 2 shows more details (via annotations) for the period 2003 to 2005 when the
emergency pumping occurred. Annotations includes information with pump on/off dates
and the timing of the replacement drainwell connection.

( Figure 4.1 shows the Orange County LIDAR land surface contours within the watershed.
The contours are in ft NAVD and the NGVD-NAVD datum shift at this location is 0.883 ft,
with NGVD being higher. The generalized high water impact zone on the shoreline of Big
Sand Lake is shaded on this figure for visual reference. For the purpose of this report, this
impact zone is defined from  +90 ft NAVD (+90.9 ft NGVD) to +98 ft NAVD
(+98.9 ft NGVD). The higher elevation is about 6 inches above the 2004 peak (to account
for some minor wave action) and the lower level is about 1 ft above the published normal
water level. The shading provides an indication of the sustained high water encroachment
which can be expected when the summer cumulative rainfall totals approach or exceed
40 inches.
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Exhibit 1.   Lake Levels in Big Sand Lake and Key Elevations
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Exhibit 2.   Pumping events for 2003 and 2005 (provided by Orange County)
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1.06 High-Level Gravity Outfall System From Big Sand Lake to C-1 Canal

The outfall system from Big Sand Lake to the Valencia Water Control District (VWCD) C-1 Canal consists
of a series of open channel segments and culverts sketched in Figure 1.1 but shown with details in
Attachment A. The flow passes through the following culverts in sequence from west to east: 

ì 2 – 42 inch CMPS (access road adjacent to Big Sand Lake), 

í 1 – 54 inch RCP and 1 – 48 inch RCP (under Turkey Lake Road),

î 2 - 48 inch RCP (under I-4 east bound entrance ramp),

ï 1 – 6 foot by 4 foot CBC (under I-4), 

ð 2 – 48 inch RCP (under I-4 west bound exit ramp), 

ñ 3 – 36 inch RCP (from small open channel to VWCD system), 

ò 1 –54 inch CMP (connection from 3 – 36 inch RCP to Central Florida Parkway collector system),
and finally

ó a series of 48 inch RCPs along the Central Florida Parkway through to the C-1 Canal. 

Hydraulic analyses by Orange County indicates that the discharge rate is limited by the 48 inch diameter
pipes on Central Florida Parkway with a calculated peak flow rate of 62 cfs. This magnitude is
coincidentally the same as the maximum discharge rate allowed by VWCD into their C-1 Canal.

This high-level outfall means that Big Sand Lake is a closed basin until the water level reaches an elevation
of +96.3 ft NGVD at the I-4 culvert.
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1.07 August 9, 2003 Retaining Wall Failure

Some time over the weekend of August 9-10, 2003, there was a failure of the retaining wall in the Vizcaya
condominium development. This retaining wall separates Little Sand Lake from Big Sand Lake and its
location is noted in Figure 1.1 and is also shown in Photo 2.

Just prior to the wall failure, there was a 5.7 ft head difference across the lakes with the following
recorded water elevations:

) Big Sand Lake = +95.2 ft NGVD (Aug 4, 2003), and

) Little Sand Lake = +100.9 ft NGVD (Aug 4, 2003).

After the wall failure, the water bodies coalesced resulting in a rapid rise of 2 ft in Big Sand Lake and an
equalized elevation of approximately +97.2 ft NGVD (3.7 ft decline in Little Sand Lake). A collection of
photos of this failure are compiled into Photo 3.

Orange County and the Big Sand Lake Advisory Board (BSLAB) sought and received an emergency
pumping order from SFWMD to pump water from Big Sand Lake to C-1 Canal. The permit allowed the use
of two (2) 6-inch diameter pumps and two (2) 12-inch diameter pumps to be active until
November 19, 2003 (end of 90 day period). Pump on/pump off dates in calendar years 2003 and 2005
are shown in the chart in Exhibit 2.

At the same time, the accumulated sediment in the outfall system was cleaned out to allow water to flow
out by gravity at elevation +96.35 ft NGVD. 

During the 2003 emergency pumping from Big Sand Lake to the C-1 Canal, the channel banks in the C-1
Canal were scoured and collapsed just downstream of the Amil gate structures S-101 and S-102. Scouring
occurred for a distance of approximately: ì 20 feet downstream of S-101, and í 200 feet downstream
of S-102.
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Photo 2.   Bird’s Eye View of Connection Between Little Sand Lake and Big Sand Lake
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Photo 3.   Vizcaya Condo Retaining Wall Failure (August 2003; courtesy Orange County)
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1.08 2004 Hurricanes & Lake Level Control Drainage Wells

Table 4 lists available details for the “lost” and “existing” drainage wells on Big Sand Lake; note that their
locations are marked on Figure 1.1.

Table 4.   Summary Of Drainage Well Characteristics

Parameter Unit
Lake Serene
Drain Well

Big Sand Lake
Drain Well

Big Sand Lake
Drain Well

Status . . . . . . . . . . . . . . - “Lost” “Lost” Existing

Year Constructed . . . . . . - unknown 1931 2004

Casing Diameter . . . . . . . inch 12 10 12

Casing Depth . . . . . . . . . ft 114 173 172

Total Depth . . . . . . . . . . ft 356 484 383

Top Of Casing 
Elevation . . . . . . . . . . . .

ft NGVD unknown unknown 92

Lake Intake Elevation ft NGVD unknown unknown 90.84

USGS ID . . . . . . . . . . . . - 282636081300801 282514081290301 N/A

SFWMD I.D. - 1494053494574 1485920500541 N/A

As noted in Exhibit 1, the lake level spiked to an elevation of +98.38 ft NGVD on September 30, 2004
following the three (3) hurricanes of August-September 2004 (refer to the rainfall data in Table 3). This
high water event caused great alarm among the shoreline residents, more so since it came only a year
after the August 2003 wall failure. Although the “lost” drainage wells could not be physically unearthed
and be visually inspected, the FDEP allowed the emergency construction of a single replacement drainage
well. A 12-inch diameter well was constructed at the location shown in Figure 1.1 with the construction
details listed in Table 4; a bird’s eye view of this present day well is in Photo 4.

Due to the very high lake levels at the time of construction, it was not possible to complete the drainage
pipe connection from the well to the lake until September 5, 2005, although a siphon system was used
to discharge into the well since October 4, 2004. These details are explained on the annotated chart in
Exhibit 2. Significant pumping was also required to lower the lake level even after the siphon was set up
as noted on this chart.

In addition to the drainage well construction, the outfall system to the C-1 canal was cleaned during this
high water episode since the lake had not discharged through this system in over 40 years.
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Photo 4.   Bird’s eye view of replacement drainage well constructed in October 2004

1.09 Lack of Influence of Underlying Floridan Aquifer

Big Sand Lake, unlike some lakes in the far southwestern corner of Orange County such as Lake Rexford
and Lake Osage, is not very effectively connected to the underlying Floridan aquifer. Exhibit 3 shows the
lake levels compared to the aquifer groundwater elevations and the head difference is generally more than
20 ft. Effectively connected lakes in Orange County are characterized by head differences of 5 ft or less.
This means that the high water levels in the Big Sand Lake chain are not being caused by upwelling from
the underlying deep limestone aquifer.
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Exhibit 3.   Floridan aquifer groundwater elevations compared to lake levels (CDM 2004)
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1.10 2004 CDM Report

In January 2004 CDM issued to Orange County the report titled “Big Sand Lake Outfall Conceptual
Improvements”. A complete copy of this report can be posted to ftp for the interested reader.

This report was completed after the August 2003 wall failure but before the 2004 hurricanes and before
the emergency replacement of the drainage well. CDM explored four (4) alternatives for controlling the
lake level and they recommended the drainage well alternative after considering these options:

Ø New Outfall Pipe to C-1 Canal

New 24-inch RCP from Big Sand Lake to the C-1 Canal (4,540 lineal ft) with an outfall elevation
of +92 ft NGVD.  Implementation of this improvement would be difficult because of potential
conflicts with existing infrastructure and easement needs along this highly developed corridor. In
addition, the VWCD C-1 Canal would be the receiving water body for the new outfall system
permitted under this alternative and VWCD is limiting the discharge to 62 cfs. Orange County
would also have to develop a bank stabilization plan for the canal segments downstream of VWCD
Structures S-101 and S-102 (amil gates). The water resource is also discharged under this
alternative. There are concerns with downstream flooding in Shingle Creek, which would lead to
a controlled operating schedule to when excess stormwater from Big Sand Lake could be
discharged to Shingle Creek. One of the newspaper articles in the next section of this report
describes the substantive residential flooding which occurred on Shingle Creek during the 2004
event.

Ù Replace Lost Drainage Wells

This alternative considered six (6) drainage well scenarios:

1@ 10-inch diameter well @+90 ft NGVD; 2@ 10-inch diameter well @+90 ft NGVD
1@ 10-inch diameter well @+92 ft NGVD; 2@ 10-inch diameter well @+92 ft NGVD
1@ 10-inch diameter well @+95 ft NGVD; 2@ 10-inch diameter well @+95 ft NGVD

CDM concluded that the replacement of the wells on Big Sand Lake would provide improved lake
level management and would provide for aquifer recharge. This was the recommended option in
their study.
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Ú Stormwater Pump Station

The following two (2) pump station scenarios were modeled by CDM:

" Three-stage pump system (20 cfs for each pump) with start elevations of:
+ 93 ft NGVD (pump1), +95 ft NGVD (pump 2), +97 ft NGVD (pump 3)
all pumps shut-off when Big Sand Lake water levels recede below elevation +90 ft NGVD;
and

" Three pump system (10 cfs each pump) with start elevations of:
+ 93 ft NGVD (pump1), +95 ft NGVD (pump 2), +97 ft NGVD (pump 3)
all pumps shut-off when Big Sand Lake water levels recede to elevation +90 ft NGVD; 

While the results indicate the theoretical pumps will provide lake level management control, this
alternative was found to be impractical for the following reasons:

… Bank stabilization will be needed in the C-1 Canal
… The pump operation schedule will be dependent upon downstream water levels and it will

not be possible to operate the pumps during the wet season unless an emergency permit
is granted.

… Also note that the receiving water body (Shingle Creek) experienced flooding of residential
structures during the 2004 hurricanes so the agencies are not willing to allow pumped
discharges into the C-1 Canal. This flooding is described in the next section of this report
which contains archived newspaper clippings.

Û Stormwater Reuse

Two (2) stormwater reuse options were explored:

â disinfect and filter and introduce stormwater into the Orange County Utilities reclaimed
water system. This system was deemed impractical since the reclaimed system will have
little or no capacity when Big Sand Lake requires pumping during periods of excess rainfall
when irrigation demand is low.

ã introduce the excess stormwater into the wastewater collection system for supplemental
reuse. This option is not practical since it will require the utility to increase its plant
treatment capacity to handle the surge of stormwater during pumping events.
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1.11 Newspaper Articles Describing the 2003-2004 flooding episodes

Table 5 lists several newspaper articles published during and/or related to the 2003-2004 flooding
episodes. The full articles can be read in Attachment C.

Table 5.   List of Newspaper Articles During 2003-2004 Flooding Episodes

Date Writer Title/Subject

August 20, 2003
Melissa Harris,
Sentinel Staff Writer

As Lakes Pour Over Banks, Homeowners' Worries Rise-
Flooding of back yards and submergence of boat docks on Big Sand
Lake.

September 8, 2004
Sandra Pedicini
and Jim Leusner,
Sentinel Staff Writers

Floods Follow Frances' Deluge
Residents Across Central Florida See Their Yards Fill With Water. As
Seminole County waited for the St. Johns River to crest in Sanford,
homeowners throughout Central Florida saw their yards slowly fill
with water from Hurricane Frances, Big Sand Lake included.

September 11, 2004
Susan Jacobson,
Sentinel Staff Writer

Waters Rise On Elderly
At Good Samaritan Village, Residents Evacuate To Escape Swollen
Shingle Creek, which is the high level outfall from Big Sand Lake.
Hundreds of elderly residents of Good Samaritan Village have been
forced to flee in the wake of post-hurricane flooding that caused
sewage and storm water to back up into the streets and some
homes to be submerged.

September 20, 2004
Beth Kassab,
Sentinel Staff Writer

Growth's Balancing Act
Residents Hope Well Helps Drain Flooded Lakeside.
Though more complicated in reality, the State Department of
Environmental Protection has given the go ahead for Orange County
to dig a drainage well for Big Sand Lake, which after hurricanes
Charley and Frances has swallowed every dock, boathouse and back
yard on its perimeter.

September 28, 2004
Kevin Spear,
Sentinel Staff Writer

High Water Imperils Homes, Roadways
Neighborhoods Turn Into Islands As Region's Rivers, Lakes
Overflow. In southwest Orange County, a small lake overflowed with
Hurricane Jeanne's runoff to block Darlene Drive. Drainage workers
had no easy way to move floodwaters off the neighborhood street.
Big Sand Lake, already flooding yards and pools, is spilling into
Shingle Creek.
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Table 5.   List of Newspaper Articles During 2003-2004 Flooding Episodes

Date Writer Title/Subject

January 6, 2005 Beth Kassab,
Sentinel Staff Writer

Asking To Be High And Dry
At The Urging Of Dr. Phillips-area Residents, the Orange County
Commission Will Ask The State's Permission To Pump Water Out Of
Big Sand Lake. As water continues to lap over boat docks, sink lawn
furniture and crack the cement walls that protect swimming pools,
people who live on Big Sand Lake are asking. The lake level is at
97 feet, about 7 feet higher than what is considered the normal high
elevation for Big Sand Lake.

June 18, 2005
Beth Kassab
and Kevin Spear,
Sentinel Staff Writers

What Happens To The Water?
Discussion of drainwells and their impact on the aquifer and
mentions the Big Sand Lake drainage well.

October 20, 2005
Sandra Pedicini
and Elaine Aradillas,
Sentinel Staff Writers

Already full, lakes may face deluge
Lakes throughout Central Florida are filled to capacity, spilling into
streets, yards and, in some places, homes. The region simply cannot
take any more rain, and the threat of Hurricane Wilma is making
residents and government officials anxious.

2.0 Objectives

Given the present and future practical/permitting limitations associated with the construction of a low-level
surface water outfall to the C-1 Canal and with the knowledge that Big Sand Lake stages alarmingly high
during periods of excess rainfall (40+ inch wet seasons), Orange County Roads & Drainage would like to
explore the possibility of adding at least one more drainage well in the same area as the existing well. This
will likely provide low level discharges on the order of 1,600 gpm (3.5 cfs) per drainage well provided
there are no aquifer transmissivity limitations. For example, a total of three (3) additional wells can provide
a low level bleed-down rate of over 10 cfs once the lake stage rises above +91 to +92 ft NGVD.

The purpose of the study is to document the drainage benefit of additional well installations and produce
a report which can be submitted to the FDEP to support the need for additional drainage wells.
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3.0 Lake Sherwood as a Similar & Successful Project

Big Sand Lake is similar to Lake Sherwood in many respects, including: 

â the sheer magnitude and land cover of the watershed (both with 4,500± acres of
urbanized land cover),  

ã land-locked nature with wide range of water level fluctuation and rising dramatically with
excess cumulative rainfall (such as a 40-inch rainfall wet season), and 

ä historical reliance on drainage wells for lake level control. 

After the hurricanes of August-September 2004, FDEP allowed the construction of four (4) 12-inch
diameter drainage wells (arranged in an array) at Lake Sherwood to replace the original 24-inch drainage
well which was failing. A group of photos of this new drainage well system (taken August 2009) is shown
in Photo 5. 

This project was completed in June 2005 and the high water levels have been mitigated effectively by the
performance of the drainwells as tested during the Gulf Gale rains of May 2009. A chart of the water levels
in Lake Sherwood for the period 1960 to August 2009 is in Exhibit 4 and it shows the effectiveness of the
new wells.

Ideally, the intent will be to construct a similar facility at Big Sand Lake given the hydrologic and
hydrogeologic similarity between these two water bodies (Big Sand Lake & Lake Sherwood).
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Photo 5.   Lake Sherwood drainage wells in August 2009
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Exhibit 4.   Water Surface Elevations in Lake Sherwood

Devo Seereeram, Ph.D., P.E., LLC Page 27



4.0 Potential Drainage Well Discharge Capacities

Exhibit 5 shows the general drainage well capacities which can be expected based on maximum velocities
in the drop pipe and the Morning Glory equation. For planning purposes, we can assume that a single
12-inch drainage well will provide approximately 1,500 gpm capacity. Four (4) wells will provide an
estimated discharge capacity of 6,000 gpm, compared to 3,000 gpm if only two (2) wells are in the array.
Given the size of the Big Sand Lake basin and its drainage similitude to Lake Sherwood, we recommend
that the drainage wells at Big Sand Lake and Lake Serene be upgraded to a total four (4) 12-inch diameter
drainage wells.

Exhibit 5.   Estimated drainage well capacities

5.0 Summary & Recommendations

During calendar years 2003 to 2005, Big Sand Lake experienced prolonged periods of very high lake
levels, such high water elevations not being reached since 1961-62 when Big Sand Lake was still
recovering from its Hurricane Donna peak. Note that in the early 1960's the shoreline/watershed of Big
Sand Lake was mainly undeveloped and very different from its present highly urbanized land cover. In
fact, development within this basin accelerated only since the mid 1990's. These contemporary 2003-2004
high water encroachments were dramatic and caused property damage in addition to raising a flooding
fear among the shoreline residents, especially when the wave height was added to the peak stage. This
water body has a significant fetch and hurricane strength winds can generate 2 to 3 ft high waves which
aggravate the shoreline damage. The high water levels occurred during wet seasons (June-September)
with more than 40 inches of rainfall, compared to normal wet season rainfall averages of 26.5 inches.

Since Hurricane Donna in 1960, the Big Sand Lake watershed has transformed into a highly urbanized land
cover comprising residential and commercial developments, with a resulting increase in stormwater runoff
volumes. Since that 2003-2005 high water event, the lake’s discharge capacity through its only high-level
outfall has been established at a maximum of 62 cfs by the agency regulating the receiving water body
into which Big Sand Lake outfalls. Another limitation is that permanent or temporary pumping permits are
not easily granted since SFWMD is concerned about flooding in Shingle Creek which is the receiving water
body. There was significant residential flooding on Shingle Creek during the 2004 hurricanes. Therefore,
since the discharge into Shingle Creek cannot be increased (pumped or gravity), the only option viable
would be to increase the recharge rate into the Floridan Aquifer through drainage wells.  
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After the three (3) hurricanes of August-September 2004, the Florida Department Of Environmental
Protection (FDEP) allowed the installation of one (1) 12-inch diameter drainage well in October 2004 to
help mitigate the flooding. Based on recent conversations with FDEP staff (March 2013), they are willing
to consider the installation of additional wells if sufficient “drainage-need” justification is provided.  

The FDEP has conceptually agreed to the addition of one (1) more well on Big Sand Lake as a replacement
for the “lost” Lake Serene drainage well (see documentation in Attachment B). However, our evaluation
herein suggests that a total of four (4) 12-inch diameter drainage wells are required for effective lake level
control, based on the observed performance of the similar-sized Lake Sherwood basin which is near to the
Big Sand Lake basin. Since the Lake Serene drainage well replacement has been approved, we recommend
that the County pursue two (2) additional 12-in diameter wells as part of their long-term plan for flood
mitigation in this basin. 

Four (4)  12-inch diameter drainage wells will provide much more effective lake level control and recovery
without aggravating downstream impacts in Shingle Creek.
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ATTACHMENT A
OUTFALL FROM BIG SAND LAKE TO C-1 CANAL
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2-42" CMP - 30' long
u/s = 92.96'; d/s = 94.32'

1 - 42"RCP & 1 - 54" RCP - 185' long
u/s = 95.33'; d/s = 95.45'

2 - 48" RCP - 90' long
u/s = 96.22'; d/s = 96.33'

1 - 4' x 6' CBC - 270 ' long
u/s = 95.70'; d/s = 95.28'

2 - 48" RCP - 200' long
u/s = 95.7'; d/s = 95.33'
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Note: Flow in outfall system can be in either direction depending
upon relative elevations - Big Sand Lake cannot outfall east unless 
lake elevation is greater than 96.3 feet NGVD.
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ATTACHMENT B
LAKE SERENE DRAINAGE WELL



 
 
May 29, 2013 
 
Sent via email: maricela.torres@ocfl.net  
 
Maricela Torres, P.E.      OCD-UIC-13-1613 
Chief Engineer 
Orange County Public Works Department 
Roads and Drainage Division 
4200 South John Young Parkway 
Orlando, FL 32839-9250 
 
Re: Orange County – UIC 
 Lake Serene Drainage Well Replacement 
 
Dear Ms. Torres: 
 
The Department reviewed your May 22, 2013 letter, former drainage well documentation, and request for a drainage 
well replacement at Lake Serene.  The documentation is sufficient, and the Department grants conceptual approval 
to replace the drainage well.  Please submit a well inventory (1-mile radius) justification report, the technical plans 
and specifications discussed in your letter.  The Department also approves locating the replacement well in the 
immediate vicinity of the existing drainage well on Big Sand Lake.  Once the Department grants final approval, the 
replacement work can commence. 
 
Should you have any questions, please contact Duane Watroba at (407) 897-4119 or via email at 
duane.watroba@dep.state.fl.us. 
 
Sincerely, 

   
Caroline Shine, Environmental Administrator 
Drinking Water/UIC/Groundwater Permitting 
(407) 897-2927 
 
CS/akd/dw/ply 
 
cc:  David Kincaid, P.G., Devo Engineering (via email: dave@devoeng.com) 
       George Heuler, UIC, Tallahassee 
 
 
 

 

FLORIDA DEPARTMENT OF 
ENVIRONMENTAL PROTECTION 

CENTRAL DISTRICT 
3319 MAGUIRE BOULEVARD, SUITE 232 

ORLANDO, FLORIDA 32803 
 

 
 
 

RICK SCOTT 
GOVERNOR 

   
HERSCHEL T. VINYARD JR. 

SECRETARY 

mailto:maricela.torres@ocfl.net
mailto:duane.watroba@dep.state.fl.us
































ATTACHMENT C
NEWSPAPER ARTICLES ON HIGH WATER

IN BIG SAND LAKE



Home → Collections → Lake County

As Lakes Pour Over Banks,
Homeowners' Worries Rise
In Orange County's Sand Lake Basin And Elsewhere, Soggy Skies
Are A Serious Matter.

August 20, 2003 | By Melissa Harris, Sentinel Staff Writer

Two months into the project, Victoria and Roger Berry realized that landscaping the back yard of their
new home on Big Sand Lake in southwest Orange County was becoming pointless.

The lake was swallowing their boat dock and most of their back yard, swelling nearer to their screened-
in pool.

"It scares me," Victoria Berry, 51, said Tuesday, remembering a flood in Houston that forced her to
replace the insulation in her house. "There's nothing you can do about it but watch."

Ads By Google

Disney Golden Oak
Live at Walt Disney World® Resort. Luxury and Privacy. For Sale Now!
www.disneygoldenoak.com

Once suffocating from drought, thousands of lakeshore dwellers across Central Florida are living in fear
of rising water, acquiring sandbags and, in some cases, evacuating homes.

Even though the water isn't expected to make it inside the Berrys' home -- or those of their neighbors --
problems in the 5,000-acre Big Sand Lake basin have become so severe that Orange County has hired
a consultant to figure out a long-term solution.

The National Weather Service predicts more rain this week in Central Florida. Orlando has been
deluged with 7.54 inches of rain this month, almost double the normal amount.

Heavy rainfall has caused Big Sand Lake to rise 9 feet in one year, while Lake County officials are
recording the most rainfall since they began measuring about 110 years ago.

"We're extremely vulnerable because we're not through with the rainy season," said Ron Hart, a water-
resource planner with the Lake County Water Authority.

Hart says that earlier in the year his authority could open up dams gradually to prevent flooding. But
now the dams are wide open, leaving few opportunities for relief.

In Osceola County, sections of Poinciana Boulevard and Osceola Parkway flooded during Tuesday's

Ads By Google

Affordable Veterinary
We Love Your Pets Like You Do.
Professional Services. Visit Us!
www.millhoppervet.com

Lion Country Safari - FL
Drive-thru park 900 Wild Animals Top Zoo
in America
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Related Articles
High Water Imperils Homes, Roadways
September 28, 2004

Bvl Flooding Funds Await Final Actions
April 8, 2005

Already full, lakes may face deluge
October 20, 2005

Swollen Lakes Must Deal With More Rain
September 3, 2003

Storm Threatens To Deluge Already-waterlogged
Region
September 25, 2004
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thunderstorms, and county officials planned to put up signs warning motorists of the high waters,
authorities said Tuesday night.

Residents in the Crescent Lakes neighborhood off Poinciana Boulevard were complaining of up to 6
inches of water on their property, county spokeswoman Twis Hoang said. Meanwhile, two dirt streets in
rural Intercession City had to be closed because of flooding, Hoang said.

"The ground is saturated," she said. "It's just a lot of water in a short period of time."

There were no reports of flooding inside homes, Hoang said, although the water got close in some
spots. Flooding on Osceola Parkway near Florida's Turnpike in Buenaventura Lakes is a frequent
problem, and the county is studying how to alleviate it.

At Big Sand Lake, water burst through a makeshift dam a week and a half ago, sending water from
neighboring Little Sand Lake pouring into the Berrys' back yard.
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Workers are trying to unclog the water's only escape route, which involves a series of ditches and pipes,
some of which are filled with dirt from the widening of Interstate 4 near the Central Florida Parkway.

As of mid-afternoon Tuesday, water in the pipeline was trickling in the wrong direction -- back toward the
lake.

"We didn't know about it because maintenance doesn't regularly patrol it," said Steve Homan, spokesman
for the Florida Department of Transportation. "Getting this fixed by Wednesday evening is our best-case
scenario."

Orange County Commissioner Teresa Jacobs discovered the blockage while inspecting the site more than
a week ago. Once the transportation department clears the pipes, Jacobs wants the South Florida Water
Management District, which permitted the faulty sea wall around the dam about three years ago, to speed
up the recovery process by pumping water out of the lake.

For the most part, homeowners are trying to remain calm, joking about their dead trees, submerged
flower pots and benches, and unreachable boats. Most haven't begun to assess the damage.

Dale Harden, a retired engineer and member of the Big Sand Lake Advisory Board, measures the lake
level every morning, standing in thigh-deep water on top of his boat dock.

"This isn't a crisis, but we need to get the system unclogged or we'll have dangerously high levels of
water," Harden said.

Phil and Lisa Ciarlo, however, are not as calm.

Water is lapping up against the concrete base of their screened-in pool. They hired contractors to build a
barrier around the back of their house, which will be filled in with sand to prevent any erosion under their
pool and patio.

"I have been watching this disaster brew for the past six months," Phil Ciarlo wrote in a letter to Jacobs
last week. "Unfortunately, I can't seem to get anyone to take action. The people who are responsible are
either doing a study, contacting other departments or consulting with someone."
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Floods Follow Frances' Deluge
Residents Across Central Florida See Their Yards Fill With Water.

September 8, 2004 | By Sandra Pedicini and Jim Leusner, Sentinel Staff Writers

As Seminole County waited for the St. Johns River to crest in Sanford, homeowners throughout Central
Florida saw their yards slowly fill with water from Hurricane Frances.

Officials from the National Weather Service said the St. Johns -- which drains the eastern half of Central
Florida -- reached flood stage at Lake Harney on Tuesday and will flood at Sanford by tonight. Seminole
County warned residents to consider evacuating low-lying areas.
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Flowing at more than 4 million gallons a minute in some places, the St. Johns has risen almost 2 feet at
Lake Harney since Sunday and more than 18 inches in Sanford, where the city issued a formal flood
warning Tuesday. Although Sanford officials say it is unlikely water from Lake Monroe will come over the
sea wall, the rise in the lake level could overwhelm its stormwater system.

Throughout the region, rivers, lakes and canals continued to swell, but flooding was isolated and mostly
confined to low-lying roads and waterfront homes.

In Polk County, up to 20 homes in Peace River Estates No. 1 east of Bartow were flooded Tuesday by
the Peace Creek, said Jeff Spence, Polk Natural Resources director.

In Volusia County, hard-hit areas such as Port Orange saw street flooding recede from a high of 4 feet
to 2 feet. The city, overwhelmed by water from retention ponds, canals and creeks feeding into Spruce
Creek, had flooding aggravated by a sewage spill from a pumping-station power failure.

In Port Orange's Cambridge neighborhood, several residents traveled down the street by canoe. One
resident posted a sign reading: "Please, No Wake!"

In Ocoee in west Orange County, an eastbound lane of State Road 50 was closed because of 2 feet of
water spilling from a pond, police Sgt. Randy Conyers said. Traffic backed up for 11/2 miles. The water
was pumped out of the roadway by late afternoon, but the lane remained closed.

Along Big Sand Lake in Orlando's Dr. Phillips area, water stood 2 feet deep in the back yards of million-
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dollar homes. "Here we go again," said Phillips Landing resident Phil Ciarlo, who has complained for a
year that broken lake berms have led to flooding.

In Osceola County, Poinciana Boulevard was closed from Reaves Road south to Pleasant Hill Road
because of water damage. The road may be closed for up to 48 hours.

In Lake County, emergency officials were bracing for flooding along the St. Johns near Astor, where
some neighborhood streets already are inundated and may be evacuated. Mascotte, Groveland and
south Sumter County also are battling huge amounts of water flowing out of the Green Swamp.

Seminole County sent out reverse 911 calls on Tuesday to about 2,000 residents in low-lying areas,
including Geneva, near Lake Harney, suggesting they prepare for a voluntary evacuation.
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Larry and Denise Barnett, who live on Retreat Road west of Lake Harney, got one of the calls. The road
was flooded so badly that some residents couldn't get out in their cars. Barnett has been able to get
through the waters in his truck.

"It's going to get worse," Larry Barnett said. "It's going to be a wait-and-see kind of thing."

Lena Holton didn't want to bring her Ford Taurus through the water -- "It would be halfway up the doors."
So to get her 8-year-old daughter Kayla to the doctor, she walked up to Mullet Lake Park Road and
waited for a friend to pick her up.

The county closed Mullet Lake Park after floodwaters covered a boat ramp and part of the road. Seminole
and Volusia counties also sought state authority to establish no-wake zones in the area to limit damage to
homes that have rising water near them and to prevent boaters from hitting submerged docks.

The St. Johns River Water Management District was doing what it could to minimize flooding. Spokesman
Hank Largin said the district was bleeding water out of the river system in Palm Bay and Lake Apopka. But
that will not prevent flooding, he said.

"It's like there's asphalt everywhere. The ground is so saturated, the water just runs off very fast," he said.

Despite the rising waters, not many people were stopping to pick up sandbags given out in two Seminole
County locations Tuesday. Residents could take up to 30 bags per vehicle.

It was too late for one of the parks-department workers handing out the sandbags. Earl Dawson, who lives
near Lake Harney in Geneva, said his yard was already flooded.

"I just park at the road and wade to my house," he said.
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Waters Rise On Elderly
At Good Samaritan Village, Residents Evacuate To Escape Swollen
Shingle Creek.

September 11, 2004 | By Susan Jacobson, Sentinel Staff Writer

KISSIMMEE -- Hundreds of elderly residents of Good Samaritan Village have been forced to flee in the
wake of post-hurricane flooding that caused sewage and storm water to back up into the streets and
some homes .

Friday, Lynx buses helped move 161 nursing-home and assisted-living residents to Horizon Middle
School, where the gym was converted into a makeshift health-care center complete with medical
personnel and dietary staff. Osceola County firefighters and volunteers with trucks helped transfer
equipment and materials, said John Kroom, disaster chairman for Good Samaritan Village.
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"We are going to run that shelter as if it was our nursing home ," Kroom said.

Between 200  and 250 independent-living residents who couldn't find temporary lodging spent
Thursday night at Osceola Heritage Park exposition hall. About 100 of them were being moved Friday to
Trinity Lutheran Church in Kissimmee because of crowding.

Margaret Stevens, 88, slept on a cot Thursday night in the lobby of the exposition hall.

"We have no family we can go to," said Stevens, a childless widow who is recovering from a broken
ankle and relies on a walker.

Other people passed the time doing jigsaw puzzles, singing or watching TV.

In a large room filled with cots, a conga line formed as Ruth Lord, 87, played keyboard. Her biggest
worry? Her cat, Lady, was in a shelter at Good Samaritan Village.

"I hate to leave her, but I guess she's in good hands," said Lord as she paused during a rendition of
"Mares Eat Oats (Mairzy Dotes)."

The 435-acre Good Samaritan campus is home to more than 1,500 people, according to its Web site.
The average age is 80, Kroom said.

No firm figure was available Friday on the number of people who were evacuated because some are
seasonal residents who are out of state at their summer homes.
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Residents of hundreds of apartments  and manufactured homes were asked to leave Thursday, Kroom
said. They won't be able to return home for at least five days -- perhaps longer if Hurricane Ivan dumps
more rain on Central Florida.

The problem is Shingle Creek, which is so swollen after Hurricane Frances that it is flooding Good
Samaritan Village. Several streets were impassable Friday, and fences and yards were inundated in
some sections. The golf course was under water.

The village's sewage-treatment plant couldn't function properly because the place is so waterlogged.
That led to a sewage backup and a foul smell in some areas.
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Several dozen manufactured homes are flooded or in danger of flooding, employees said. It won't be
known how long cleanup efforts will take until residents and workers can assess the damage.

Standing water poses an additional hazard when it comes into contact with electrical transformers,
Kissimmee Utility Authority spokesman Chris Gent said. KUA had to turn off power to part of Good
Samaritan Village because of the danger of electrocution, he said.

The South Florida Water Management District is moving water out as fast as possible, spokesman Bill
Graf said, but it could take up to two dry weeks before Shingle Creek is back to normal. Runoff from
Orlando drains into the creek, which empties into brimming Lake Tohopekaliga, which has only one outlet
to the Kissimmee River.

"All the rainfall in that area is going to end up by Good Samaritan," Graf said.
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Growth's Balancin Act
Residents Hope Well Helps Drain Flooded Lakeside

September 20, 2004 | By Beth Kassab, Sentinel Staff Writer

It sounds like the kind of simplistic solution dreamed up in a cartoon world: County workers plan to drill a
hole in the ground and drain Big Sand Lake like an overflowing bathtub.

"Is that really what they're going to do?" asked Matt Durfee, whose back yard on the lake, like many of
his neighbors', is flooded. "It almost sounds like something out of Bugs Bunny."
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Though more complicated in reality, the state Department of Environmental Protection has given the go-
ahead for Orange County to dig a drainage well for Big Sand Lake, which after hurricanes Charley and
Frances has swallowed every dock, boathouse and back yard on its perimeter.

For Durfee and his wife, Irma Moreno, the damage is even worse. Their pool patio is perched at the
water's edge, with cracks so severe it looks as if it could crumble into the lake at any moment.

"More than a hurricane, it looks like an earthquake," Moreno said of the damage from waves spurred by
hurricane-force winds.

Permission for the well, which came after months of lobbying by residents, is welcome relief this week for
her and others on the lakefront where many homes are valued near or more than $1 million in the Dr.
Phillips area of southwest Orange County.

Flooding problems there predate Charley and Frances. Last year, the water line reached nearly 98 feet
above sea level -- a foot higher than it is now -- as a result of heavy rains and a berm that broke
between Big and Little Sand lakes.

The county used pumps to take out about 3 feet of water from the lake last year and asked the DEP for
permission to drill a drainage well last May, but was denied.

New wells are rarely approved by the DEP because they feed directly into the underground aquifer,
risking contamination to the state's drinking-water supply.

But county officials were able to point to a U.S. Geological Survey that shows a drainage well already
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exists somewhere on Big Sand Lake -- likely dating from the 1930s -- though it's no longer functioning
and its exact location is not known.

After the hurricanes, residents and County Commissioner Teresa Jacobs lobbied state environmental
officials to reconsider their decision. Last week, Jacobs sent out a memo alerting residents of the "good
news."

The department gave "verbal permission" for the county to drill a replacement well based on
"unprecedented weather in Central Florida," DEP spokesman Jeff Prather wrote in a statement.

Prather said the department has approved maintenance to about 65 drainage wells in Central Florida in
recent years.

Test wells are being drilled near the lake this week to determine the placement and depth for the well,
said M. Krishnamurthy, manager of the county's stormwater management division. The county is
expected to split the estimated $200,000 cost of the project with the South Florida River Water
Management District.
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He said residents on the lake will notice the water gradually returning to a more-normal level, likely
between 90 and 92 feet.

"It will definitely give flood protection," he said. "It takes some time. They will see it slowly."

During the past 15 years, developments along the lake such as Vizcaya, Phillips Landing and Bay Vista
Estates were built under the condition that the shoreline would remain about 90 feet above sea level.

Some people there think new developments worsened the flooding problem.

"There's conflicting opinions on that," said John Jennings, chairman of the Big Sand Lake Advisory Board.
"I'm sure if there was nothing built on those 5,000 acres, it would be a lot different than it is now."

Dale Harden, who lives in Phillips Landing near Moreno and Durfee, has lost his dock and landscaping to
floodwaters. Harden, a retired engineer who has monitored lake levels, would like to see water pumped
away again this year, but officials have denied that request because it would exacerbate flooding
downstream at Shingle Creek.

That means he and his neighbors are in for a monthslong wait to see the water recede after the well is
drilled.

"It's over my kneecaps," Harden said of his back yard. "And it's still going up with every little rainfall."
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High Water Imperils Homes, Roadways
Neighborhoods Turn Into Islands As Region's Rivers, Lakes
Overflow

September 28, 2004 | By Kevin Spear, Sentinel Staff Writer

In southwest Orange County, a small lake overflowed with Hurricane  Jeanne's runoff to block Darlene
Drive. Drainage workers had no easy way to move floodwaters off the neighborhood street.

In east Seminole County, the Little Econlockhatchee River rose a dozen feet to engulf yards, leaving
residents with a tedious wait for lower levels.
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Elsewhere across Central Florida were hundreds more examples of local flooding in the wake of
Hurricane Jeanne.

Contributing causes varied from clogged storm drains to the region's flat terrain.

"Take a dinner plate and put water on it, and that's us," said Ron Ribaric, an Orange County public-
works project manager.

Among those aware of flat geography is Virginia Fanslow, 73, of Belle Isle. Stormwater on the road in
front of her home  lapped at hubcaps.

"That's Lake Fanslow," she said, adding that Lake Conway behind her home is rising.

Flooding along the St. Johns River and the Kissimmee River -- the region's two biggest drainage basins
-- is expected to worsen through next week.

In a series of related flood woes, Orange County resorted to pumping water off Darlene Drive near the
Dr. Phillips neighborhood into a retention pond.

"What you've got to understand is all that water goes to Big Sand Lake," said Deodat Budhu, manager
for the county's drainage division.

Big Sand Lake, already flooding yards and pools, is spilling into Shingle Creek.
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Downstream in Osceola County, Shingle Creek, unable to flow into the swollen Kissimmee River, has
backed into the retirement complex of Good Samaritan Village.

Kissimmee Utility Authority reported Monday that it had to cut power to 98 transformers feeding
underground electricity to 750 village customers.

In Ocoee, water spilled out of Lake Bennet to block portions of State Road  50.

"We've had problems there in the past but nothing quite this bad," said Alan Hyman, district
maintenance engineer for the state Department of Transportation .

In DeBary, local flooding turned homes in the Glen Abbey subdivision into islands on Monday. Residents
rented trucks  to haul away furniture as they blamed runoff from neighboring-subdivision Saxon Woods
for aggravating high-water troubles.
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In Deltona, motorists Monday had to navigate roadways turned to waterways at Tivoli Drive and Wheeling
Avenue, along Catalina Boulevard and Prescott Boulevard at India Boulevard.

In Sanford, streets were impassable in the Lincoln Heights subdivision, while State Road 46 between
Mellonville and Summerlin avenues was closed.

And in the Lake County city of Mascotte, already soggy from the earlier hurricanes , 4 feet of water
inundated Laurel Street.

"It merely added insult to injury," City Manager Glenn Irby said.
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Asking To Be High And Dry
At The Urging Of Dr. Phillips-area Residents, The Orange County
Commission Will Ask The State's Permission To Pump Water Out Of
Big Sand Lake.

January 6, 2005 | By Beth Kassab, Sentinel Staff Writer

As water continues to lap over boat docks, sink lawn furniture and crack the cement walls that protect
swimming pools, people who live on Big Sand Lake are asking: When will it reach our homes?

Though the water has not intruded inside the million-dollar houses that surround the lake in the Dr.
Phillips neighborhood, the Orange County Commission voted this week to break from its usual policy
and ask the state for permission to pump water out of the lake.
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Typically the county doesn't endorse pumping unless there is an "eminent threat to life, health and
safety ."

But residents are growing impatient, and officials cited environmental concerns -- such as runoff
pollution and vegetation projects that have been on hold because of high-water levels -- as reasons to
pump the lake sooner rather than later. The lake level is at 97 feet, about 7 feet higher than what is
considered the normal high elevation for Big Sand Lake.

"Nobody cared if we lost our back yards or our docks," said John Jennings, who lives on the lake in Bay
Vista Estates. "They said, `Those rich guys? Who cares?' Now we're starting to get structural damage to
our homes."

Jennings, chairman of the county's Big Sand Lake Advisory Board, said he's worried waves generated
by last year's hurricanes and other smaller storms have compromised the foundations of homes. At least
one house in the Phillips Landing subdivision already lost its pool into the lake.

As he drove around the lake earlier this week, he pointed out cracking or drowned seawalls, the
rooftops of boathouses that barely peek out of the water and -- possibly one of the biggest problems for
the lake -- a broken dam that once seperated Big Sand Lake from Little Sand Lake.

When it broke about two years ago, water rushed from Little Sand Lake into the larger lake. As
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development dramatically increased over the past 10 years, Big Sand Lake also became the outlet for
other nearby smaller lakes that were affected by paved streets and homes.

The South Florida Water Management District turned down requests to pump water out of the lake just
months ago because it would have caused flooding downstream in the already-overflowing Shingle
Creek area.

As the state moves into its dry season, those concerns are no longer an issue, and the request will likely
be approved this time around, said district spokesman Bill Graf.

"We're not shifting problems to anybody, we're alleviating a problem, and the downstream community
won't notice any perceptible difference," he said.

County officials are concerned that the decision may cause other lakes with high water levels, such as
the Butler and Winter Park chains, to request pumping permits as well -- a trend the county doesn't want
to start.
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"I think there are very sound reasons to treat this lake at this point in time differently," said County
Commissioner Teresa Jacobs, citing concerns about potential pollution.

Residents of the lakefront neighborhoods will pay the $100,000 cost of the pumping out of a special tax
collected from businesses and residents with lake access.

Jennings and other residents lobbied Gov. Jeb Bush for permission to pump the lake and for a second
drainage well to be built in the lake.

In September, the county received state approval for one drainage well -- controversial because it
siphons lake water into the underground drinking water supply. The project is a slow remedy to the
problem, though, likely lowering the water level by less than a foot each year.

When the water management district allowed the county an emergency pumping permit in 2003, the water
level fell about 2 feet in three months.
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What Happens To The Water?
Drainage wells' impact unknown

A flood of pollution hasn't yet ruined our drinking water. Experts
ask why.

June 18, 2005 | By Beth Kassab and Kevin Spear, Sentinel Staff Writers

With every thunderstorm, a stew of dog waste, automobile  chemicals, yard pesticides and other
impurities washes into street gutters, down hundreds of wells and eventually into Central Florida's
drinking-water supply.

That may not be as dangerous as it sounds, according to early results from a first-of-its-kind study  on
what happens when pollutants plunge underground.
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"We're a little surprised we are not finding more bacterial contamination," said Jim Gross, a project
manager from the St. Johns River Water Management District in Palatka. "We're not sure what's going
on chemically or biologically."

Through this summer, scientists will take the most sophisticated look yet at whether drainage wells will
eventually ruin the area's drinking water or are, in fact, supplying an unexpected benefit to its long-term
future.

Gross said initial findings suggest that although the gunk that flows into drainage wells is a far cry from
the water that people would consider using in their homes , it's eventually cleansed by microscopic
bugs, filtered by the Floridan Aquifer's porous limestone or neutralized by little understood chemical
reactions.

Or it might be that the analysis, focusing on a few of the area's 487 drainage wells, doesn't offer a
complete picture.

"Anything that lets contamination into the aquifer could be a problem," said Trudy Phelps, a U.S.
Geological Survey hydrologist in Altamonte Springs who isn't part of the study. "You need to be really
careful."
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Drainage wells have been used for decades in urban Orange County and elsewhere in Central Florida
to keep streets and yards from flooding, a critical role this year, as 28 inches of rain has already fallen in
Orlando -- about 10 inches more than normal.

In the 1980s, however, the wells were suspected of posing so much danger to the pristine aquifer, the
layers of limestone caverns that store the region's drinking water, that federal authorities banned new
ones.

A decade ago, however, state regulators slowly began to allow aging drainage wells to be replaced --
perpetuating the century-old method of using enormous straws to funnel untreated water hundreds of
feet into the earth. At the time, experts  were beginning to understand that drainage wells play a
significant part in refilling the aquifer, which could eventually run short of water without them.

Yet nobody claimed to understand the aquifer's plumbing well enough to explain the whereabouts of the
contaminants brought in by drainage wells.

During the eons of its creation, the limestone aquifer was mottled by cracks, tunnels and holes that
carry water in all directions.
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"It's an unbelievably complex system with fractures and things like that that we can't see from the ground,"
said Phelps of the U.S. Geological Survey.

David Kincaid, a Devo Engineering hydrogeologist, is overseeing the drilling of replacement wells at Lake
Sherwood near Ocoee.

The depth of drilling, he said, is guided by finding a cavern or tunnel -- an underground river, essentially -
- that can swiftly whisk away the water and contaminants that flow down the wells.

"I've seen them big enough to drive a Mack truck through," Kincaid said.

TACKLING BIG SAND LAKE

Though scientists aren't exactly sure what happens to the dirty water, people continue to rely on  the
wells as the first line of defense against flooding.

John Jennings and his neighbors on Big Sand Lake saw some relief after a well drilled nearly 70 years
ago was fixed last year after state officials first denied the permit. The lake had swallowed every dock and
backyard on its shoreline by the time the third hurricane blew through town last fall.

But the drain well is only operating at about half-efficiency because of a mechanical glitch, Jennings said,
and pumps have been needed to keep the water level containable.

"It helps, but is it solving the problem? A little bit," said Jennings, chairman of the Big Sand Lake Advisory
Board.

The board's permit to pump water out of the lake and into Shingle Creek expired last week, so now
residents are relying solely on the well to lower the water level as the wettest part of the year approaches.
Efforts for officials to approve a second well have stalled, he said.

"Right now we're in a crisis situation," Jennings said.

By the 1990s, water experts had calculated that the region would face another kind of crisis.

The Orlando area was pumping up nearly all the drinking water that the aquifer could safely  offer --
about 600 million gallons daily -- while drainage wells were refilling the aquifer with as much as 50 million
gallons a day.

Environmental regulators have hoped that the extraordinary depth of the pipes that bring drinking water
to the surface is what has protected them from contaminants deposited at a shallower level by drainage
wells.

For the most part, drainage wells don't extend deeper than 400 feet, while drinking-water wells often
exceed 1,000 feet below the surface.
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Already full, lakes may face deluge
October 20, 2005 | By Sandra Pedicini and Elaine Aradillas, Sentinel Staff Writers

Lakes throughout Central Florida are filled to capacity, spilling into streets, yards and, in some places,
homes. The region simply cannot take any more rain, and the threat of Hurricane Wilma is making
residents and government officials anxious.

"I would expect the number of folks having trouble to grow and the severity of their problems to increase
with every rain event at this point," said Bill Carlie, a manager with the St. Johns River Water
Management District, where new flooding complaints arrive almost daily.

FOR THE RECORD - ********** CORRECTION OR CLARIFICATION PUBLISHED OCTOBER 21, 2005
**********
The continuation of an article on Page A16 Thursday about flooding fears described incorrectly the car of
Lake County resident Cindy Dobbs. It is a Dodge Stratus.
*************************************************************

Ads By Google

Plan Your Getaway
8 Day/7 Night Explorer Package. One Low Price - 3 Exciting Options!
www.BluegreenGetaways.com

Public Arrest Records
1) Enter Name - Search For Free. 2) Get Arrest Records Instantly!
InstantCheckMate.com

Dozens of pumps are running to drain lakes throughout Central Florida -- more than 35 in just DeBary.
And they'll keep running, with the National Weather Service forecasting increasing rain chances through
the weekend.

The additional threat of Hurricane Wilma is prompting local governments to turn things up a notch.

St. Johns officials said Deltona has asked for permission to lower flood-control gates already draining
Lake Doyle toward the St. Johns River.

Seminole County asked Wednesday for an emergency order allowing it to pump Sylvan Lake in
northwest Seminole, where flooding has killed trees, closed down parts of a nearby park and turned
yards into swamps.

Seminole County also announced late Wednesday that it would distribute sandbags today and Friday at
Soldiers Creek Park. Other counties are making preparations to do the same.
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Concerns about flooding from Hurricane Wilma are especially great in the south half of Florida, where
water managers are preparing Lake Okeechobee for a possible direct strike.

Pumping stations and other flood-control structures are working at maximum capacity, lowering Lake
Okeechobee to accommodate possible storm runoff.

"They don't want any more rain, but obviously, that's not an option," said Bill Graf, spokesman for the
South Florida Water Management District, which monitors the 2,000-mile regional canal system that links
south Orange and Osceola counties with the giant lake. "The farther south the storm goes, the better it
is for Lake Okeechobee."

The lake can store about 2 more feet of water without significant problems, officials said. But there are
concerns that Wilma could veer north and further fill lakes along the Kissimmee Basin that drain into
Okeechobee.

District officials were letting water drain earlier this week from the Kissimmee Chain of Lakes into the
Kissimmee River, which runs into Lake Okeechobee. But they stopped after lakes fell enough to handle
the expected rainfall.

As long as rainfall is no more than 7 to 9 inches, Graf said, flooding throughout the southern portion of
Central Florida should be manageable.

Another problem is groundwater, which has become so high in some parts of Central Florida that it's
seeping up through cracks in the pavement.
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Many lakes are landlocked and can't drain easily elsewhere. Some drain into the ground toward the
aquifer, but high groundwater levels are keeping that from happening efficiently. In other lakes, water is
removed primarily through evaporation, but that's also not keeping pace with the rainfall.

Already this month, the Orlando area has gotten 31/2 inches of rain, or three-quarters of an inch more
than the normal total for all of October. That follows a summer that included one of the wettest Junes on
record -- more than 10 inches above normal.

"Everything's just saturated," said Jeff Spence, head of Polk County's environmental-affairs and natural-
resources division.

Pumping began last month to lower water levels at Saddlebag Lake. But at Crooked Lake, which has
flooded some homes, there's nowhere to pump the water to. The lake it drains into -- Lake Clinch -- is
also high.

A similar situation exists in Volusia County, where "any rainfall event could potentially create a setback,"
county spokeswoman Shelley Szafraniec said. "The severity of flooding in many areas, especially Lake
Gertie, can be seen by the presence of dying or dead oak trees."

Flooding isn't new, of course. Some areas began experiencing problems during last year's hurricanes --
and even before then.

Along Big Sand Lake in the Dr. Phillips neighborhood of south Orange County, the yards of million-dollar
homes started flooding after a dam broke about two years ago, allowing water in from Little Sand Lake.

Pumps have been running off and on, but docks are still underwater and yards remain soggy.

"Every single storm that comes by we're worried about," said John Jennings, chairman of the Big Sand
Lake Advisory Board.

In the Pine Lakes area off State Road 44 in a remote section of Lake County, Cindy Dobbs said flooding
problems started in the past three months.

Dobbs parks her Dodge Stratus in the grass near the road and gets into a Chevy pickup so she can get
across her flooded driveway at her home on the banks of Dove Lake.

She and her husband, Clint, have never seen anything like it in the 19 years they've owned the property.

"Hopefully, the hurricane won't get us again," Clint Dobbs said.
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