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EXECUTIVE SUMMARY

I

Purpose of Study

In November of 1995, Orange County, the City of Apopka, and St. Johns River Water Management
District (SURWMD) commissioned a study of the Lakes McCoy, Coroni, and Prevatt watershed. The
intent of this study was to develop a Stormwater Management Master Plan for the lakes and
associated primary drainage systems, including an assessment of water quantity and quality. Based
upon these assessments, capital improvements were identified to alleviate flooding problems and
enhance water quality.

Although the main focus was the pn'mary systems, the study was extended to include stormwater
management and conveyance facilities upstream of the lakes which have an impact upon the flood
elevations in the pnmary water bodies of interest. As a result, problem areas and potential
improvements were identified throughout the watershed.

Study Area

The study area comprises approximately 3,673 acres, or roughly 5.7 square miles, of northwestern
Orange County including incorporated areas of the City of Apopka. More specifically, the study area
extends from U.S. 441 and State Road 436 northward to an abandoned railroad bed in Wekiwa
Springs State Park. The approximate eastemn limit of the study area is Thompson Road. The
western extent of the study area lies apprbximately one-half (%) mile west of Park Avenue/Rock
Springs Road. ‘

Drainage pattemns in this area are generally from west to east and from south to north. In the
southwestem portion of the watershed lie two (2) lakes, Dream Lake and Buchan Pond, which drain
eastward to Lake McCoy via culverts and ditches. Lake McCoy discharges northward to Lake

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.EXS
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Coroni at Sandpiper Street. Lake Coroni, in tum, outfalls northward under Welch Road to Lake
Prevatt by means of a series of culverts and ditches. The outfall for Lake Prevatt is a natural stream
known as Carpenter Branch within Wekiwa Springs State Park. Carpenter Branch converges with
Rock Springs Run on its way to the Wekiva River.

Study Approach

In order to assess the function of the drainage features within the Lakes McCoy, Coroni, and Prevatt
watershed, the hydrology and hydraulics of the existing systems were modeled using state of the
art computer analysis techniques. Extensive field work was performed to define the limits of the
watershed and to determine the key drainage features to be included in the computer modeling. The
most current information was used to define land uses, initial water elevations, flood storage, and
drainége structures. Sources included aerial maps, topographic maps, lake level records, parcel
maps, construction plans, and drainage calculations provided by Orange County, St. Johns River
Water Management District, and the City of Apopka. Where information could not be obtained
otherwise, survey was performed.

Ultimately, a comprehensive computer model of the study area was developed using the assimilated
data. Multiple simulations were executed to assess the performance of the existing systems under
a variety of conditions. Although the levels of the primary lakes within the watershed vary
considerably, the most critical conditions were found to occur when Lakes McCoy, Coroni, and
Prevatt were at the normal high water elevations (slightly above their respective overflow elevations)
prior to the amival of a large storm. These conditions were used for all subsequent analyses, as the
performance during excessively “wet” periods is most critical.

Based upon the analyses performed, anticipated peak flood elevations were determined. The
analyses were also used to uncover problems areas within the watershed. Several additional

- deficiencies were discovered during the field work phase of the project. The computer model was

then utilized to evaluate possible solutions to alleviate these problems. As a result of the analyses
performed for this study, the following structural and non-structural improvements are recommended:

PEC/PROFESSIONAL ENGINEERING CONSULTANTS OC-070.EXS
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1) Retrofit the Dream Lake 1) Retrofit the Park Avenue 1) Improve the outfall system |
Ouftfall System Stormwater Pond (located on for an unnamed pond west |
Vofaw Road) lo treat ¥: inch of Ustler Road
2) Construct a Lake McCoy of runoff from approximately
~Control Structure 250 acres 2) Upgrade two culverts
under Rock Springs Road
3) - Reinvestigate the 2) Initiate a Water Quality (to be coordinated by
Rhapsody Oaks Monitoring Program Orange County with the
Development to restore (LAKEWATCH) design of the future
the historical drainage widening improvements)
pattern and flood storage 3) Repair the bleed-down
device within the Wekiva 3) Upgrade the culverts
4) Regulate the volume of Park Subdivision under Brook Forest Court
runoff into the existing within the Wekiva Glen
wefland system east of Subdivision
Rock Springs Road and
south of Welch Road
15) Update the Base Flood
Elevation for South Lake
McCoy to regulate future
development
6) Update the Base Fiood
Elevation for Buchan Pond
to regulate future ' ﬁ
development
7) Revise/Establish the Base
Flood Elevations for Lake
Coroni and Lake Prevatt
The combination of improvements should reduce fiooding and improve the quality of life for the residents

within the watershed.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS OC-070.EXS
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Water Quality Assessment

As part of the Stormwater Management Master Plan for the study area, Orange County’s scope
provides for an evaluation of existing water quality within the lake systems. This existing water
quality evaluation, which is entitled ‘Lake McCoy. Lake Coroni, and Lake Prevatt SWMMP Historical
Water Quality Report”, was completed by sub-consultants for PEC/Professional Engineering
Consultants and is included within Volume |, Section 4 - Supporting Documentation (Attachment “A”),
of this report.

Data samples were taken sporadically over the past twenty-six (26) years, in part due to the fact that
the lakes are dry for extended peniods of time. Duning the period of record, a considerable amount
of development has also occurred within the watershed, and the City of Apopka has ceased the
discharge of wastewater effluent to the lake system. In essence, the available water quality data
for the lakes within the study area was insufficient to make any meaningful assessment of water
quality and its relative improvement or degradation.

Because there is no current water quality data for this drainage system, other than from Lake Prevatt
and Dream Lake, prior to completing the evaluation of modifications to meet the new NPDES
conditions, the following additional water quality data collection is recommended.

o Lake McCoy - collect samples for the analysis of BOD, total phosphorus, chlorophyil A, and
total nitrogen to determine whether the lake continues to be nutrient-rich. At a minimum,
collect samples at Stations 3 (southern most station) and 8 (northern station at lake
discharge point). Oxygen measurements should be made and correlated with the
temperature, pH, and chlornide content. If nutnient-rich, the discharge from this lake could
have a negative impact on all downstream water bodies and contribute to algal blooms in
Lakes Coroni and Prevatt.

» Lake Coroni - Collect a sample at the discharge end of the lake and evaluate it for the
potential presence of nutnents, coliforrns, and algae. Oxygen measurements should be made
and correlated with the temperature, pH, and chloride content. h

PEC/PROFESSIONAL ENGINEERING CONSULTANTS OC-070.EXS
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Dream Lake - Collect a sample at the discharge end of the lake and evaluate it for nutrients,
bacteria and algae. Oxygen measurements should be correlated against temperature, pH,
and chloride content. These data will be used to eliminate this lake as a source of nutrients
to the system.

Buchan Pond - Collect a sample at the discharge end of the pond and evaluate it for
nutrients, bacteria and algae. Oxygen measurements should be correlated against
temperature, pH, and chloride content. These data will be used to eliminate this pond as a
source of nutrients to the system.

Lake Prevatt - All water quality parameters should be monitored at the discharge end of this
lake. In particular, all the nutrients, bacteria, and algae measurements that have been made
in the past should be repeated for a current correlation of the conditions. Additionally, the
mid-point of this lake should be monitored to determine whether the flow is completely mixed
at this point in the drainage system.

Wekiva River - At a minimum, the historical water quality data for the river should be
collected and reviewed. Also, samples should be collected from both upstream and
downstream of the Lake Prevatt discharge to the niver. All of the Lake Prevatt parameters
should be analyzed. |

The FDEP Class Ill surface water criteria analytical detection limits should be used on all
future chemical analysis for the system. Also, all sample collection should be consistent with
the FDEP quality assurance requirements (Chapter 62-160 FAC).

All of the samples collected from the various points of discharge or areas of continuous flow
(i.e., Wekiva River) should be made by flow weighted 24-hour composites. Samples
collected from the center of Lake Prevaftt should be vertical grabs from one-foot intervals to
the bottom. Because of the expected shallowness of Lake McCoy’s southem station (Station
3), a surface grab should be collected at this point. In-situ water quality parameters such as
DO, pH, and temperature should be monitored throughout the sample collection phase (i.e.,
24-hours, vertical column).

PEC/PROFESSIONAL ENGINEERING CONSULTANTS
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» Finally, the development in the watershed should be examined against the available
monitoring data. The development pattermns may explain some of the apparent variations in
the data that were made available to this project. The impacts of the physical changes in the
watershed may be observed in the data, and the correlation may enhance the estimates of
impacts on the system of the various proposed and evaluated altematives.

Drainage Well Issues

One (1) existing drainage well is located within the southwest portion of the study area in sub-basin
DLO1. The drainage well is situated in a pond which lies northwest of the intersection of Old Dixie
Highway and Hawthome Avenue. This pond collects runoff from approximately forty (40) acres
which includes U.S. 441 (Main Street) and the adjacent commercial development. Although an in-
depth investigation of this existing drainage well was included within the scope of this basin study,
several points of interest should be noted.

» Based upon field investigations conducted during the development of this basin study, it
appears, based upon visual inspection, that the water quality within the pond in sub-basin DLO1
could be classified as poor.

» Based upon PEC/Professional Engineening Consultants previous involvement with state
agencies including the Florida Department of Environmental Protection (FDEP) and the
Environmental Protection Agency (EFPA), very limited modifications/improvements to existing
drainage wells are allowed by permit. Therefore, it is anticipated that the only permittable
modifications/improvements which could be made to this existing drainage well to improve water
quality would be additional skimmers and/or bar screens (trash racks).

» The possibility of “capping” the existing drainage well, coupled with providing a structural outfall
from the pond through the proposed Rhapsody Oaks development to the north could be
investigated. This analysis should be investigated utilizing the modeling information contained
within this report to insure that potential impacts, both volumetric and rate, to the watershed as
a whole are quantified. Additionally, special attention would have to be provided with respect
to flood elevations for the pond within sub-basin DLO1, as well as, the potential impact to existing
drainage systems which outfall to this lake.

el o
i
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Assumptions

Within this drainage basin study, the assumption was made that all hydraulic reaches are well
maintained and free of silt or debris. Based on field observations, this assumption is valid in most
cases. In particular, no obstruction to flow were observed in the primary drainage systems which
convey runoff between the lakes. Nonetheless, some structures may have persistent siltation
problems in spite of good maintenance. The effect of major siltation problems should be considered
in evaluating flood elevations shown within this drainage basin study due to the fact that the results
shown assume one hundred (100) percent operating efficiency of the structure.

Two (2) points of interest regarding the delineations of existing land use should be noted. First of
all, areas that have been approved for development, yet are not currently developed ("built-out"),
were assumed to be fully developed in the existing condition (e.g., Pines of Wekiva - Tract “G” and
Parkview Subdivision). Secondly, areas that are primanly composed of a single land use were
considered to be homogeneous. For example, largely undeveloped tracts of land with sparse single
family residences were considered undeveloped. Conversely, vacant lots in primarily developed
areas were usually included as developed land. The rationale in both of the above cases is that a
relatively small deviation in land use has little effect on the hydrologic characternistics of the overall
tract of land. ’

PEC/PROFESSIONAL ENGINEERING CONSULTANTS OC-070.EXS
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SECTION 1.0
INTRODUCTION

1.1 GENERAL

Throughout the Lakes McCoy, Coroni and Prevatt Drainage Basin Study, reference made to the
“study area” will mean the watershed boundaries of the Lakes McCoy, Coroni and Prevatt Drainage
Basin Study currently being investigated by PEC/Professional Engineering Consultants. The study
area comprises approximately 3,673 acres, or roughly 5.7 square miles, of northwestem Orange
County and incorporated areas of the City of Apopka within Sections 26, 27, 28, 33, 34, and 35 of
Township 20 South, Range 28 East, and Sections 2, 3, 4, 9, 10, and 11 of Township 21 South,
Range 28 East. Of the total study area, the Lakes McCoy, Coroni and Prevatt Basins comprise
approximately 1,972; 350; and 1,090 acres, respectively. An additional 261 acres, which enters
Carpenter Branch to the north of Lake Prevatt, rounds out the total study area.

The study area extends from U.S. 441 and State Road 436, northward to an abandoned railroad bed

~ in Wekiwa Springs State Park. The approximate limit of the study to the east is Thompson Road.
The western extent of the study area lies approximately ¥ mile to the west of Park Avenue/Rock
Springs Road. The general drainage pattern within the study area is from the outer perimeter of the
study area eastward and westward to the main lakes. The lakes are interconnected via a senies of
ditches and culverts such that runoff discharges northward from Lake McCoy to Lake Coroni and
thence to Lake Prevatt. Whereupon, Lake Prevatt discharges via Carpenter Branch to Rock Springs
Run and the Wekiva River. Refer to Figure 1-1 for the general location of the study area relative to
the Orange County and the City of Apopka geographics.

{,

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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January 9, 1997 Page 1-3
1.2 PURPOSE AND SCOPE

The primary purpose of this investigation was the development of a Stormwater Management Master
Plan (SWMMP) for the study area. Although this investigation identifies areas where structural
improvements are required to reduce existing flooding, the scope of this investigation was such that
quantification of flood elevations is directed primarily to Lakes McCoy, Coroni and Prevatt. The
investigation was extended to include other significant water bodies which could either impact flood
elevations within Lakes McCoy, Coroni and Prevatt, or represent areas of potential fiooding. Thus,
it was not the intent of this study to quantify flood stages throughout the entire study area (eg,
stormwater ponds associated with existing subdivisions), but rather to analyze the primary
stormwater management and conveyance facilities which have an impact on the flood elevations
within the primary water bodies of interest. The information contained within this basin study can be
utilized to supplement floodplain information which is currently not contained within the Federal
Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM'’s).

In order to accomplish the goals and objectives of the project scope of services, this drainage basin
study was divided into two (2) distinct phases. Phase | involved data collection and inventory, while
Phase Il involved the analysis and assessment of the existing drainage facilities. More specifically,
Phases | and Il of this drainage basin study were accomplished by the following three (3) defined
tasks. Task 1 consisted of data collection involving the compilation and review of all pertinent data
relating to the study area. Task 2 consisted of analyzing the study area under existing conditions;
estimating of current flood stages and flow rates; and identifying system deficiencies relative to
allowable limits of flooding. Task 3 consisted of the analysis of the study area incorporating the
recommended drainage improvements and estimating the flood stages, flow rates, and anticipated
reduction in flooding.

1.3 DATA COLLECTION

The development of this study was initiated with a search of documents, records, studies, surveys,
aerial photographs, construction plans, and related information available from Orange County; the
City of Apopka, Federal agencies (FEMA and SCS),; State agencies (SJRWMD and FDOT); and
other consulting engineers. The purpose of this activity was to gain an understanding of drainage
patterns within the study area, to determine the location of principal drainage structures, and to

PEC/PROFESSIONAL ENGINEERING CONSULTANTS OC-070.SE1
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develop a preliminary framework for the study. Based on the information compiled, field review and
survey requirements were evaluated.

As the study progressed, additional information was obtained as deemed necessary. Ultimately, all
readily available information related to each sub-basin within the study area was acquired. The data
collected and evaluated for each sub-basin within the study area included previous engineering
studies; Florida Department of Transportation (FDOT), City of Apopka, and Orange County drainage
calculations and/or construction plans; aenal and tbpographic maps; drainage calculations and/or
construction plans for private developments; and other relevant data. A listing of data sources
obtained during the Data Collection Task has been provided within Section 1.9 - Listing of Data
Sources of this report.

In conjunction with the information obtained from the above sources, extensive field review was
performed. The field reviews served many purposes, the first of which was to verify the extents of
the overall drainage area. Subsequent field visits enabled PEC staff to verify and refine sub-basin
delineations and to verify drainage structure information obtained from the previously mentioned
sources. Field inspections were also useful in establishing land use delineations throughout the
study area. Finally, observations made during and after heavy rainfall were used fo gauge whether
the final analyses seemed reasonable.

Following the data search and the initial field work, the scope of services with regard to survey were
refined. Information which could not be obtained otherwise was surveyed by PEC’s subconsultant
Jones, Hoechst & Associates, Inc. The Orange County Survey Department also provided
supplemental surveys of several significant drainage features. The surveys of ditch cross sections,
road profiles, and drainage structures completed the drainage infrastructure inventory for the study
area. All field survey notes have been provided in Volume I, Section 5 of this report.

Where possible, information obtained from the previously discussed activities was checked for
correlation between sources. Because the opportunity for such verification was limited, it was
necessary to assume that the information provided on all sources was based on a consistent datum.
Also, it was necessary to assume that information contained in calculations, construction plans, and
“as-built” drawings prepared by others was correct. Having made these assumptions, the
assimilated data was used to generate sub-basin delineations; land use delineations; soil type

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1



]

H

L

i

G - -E &E G S S S A G = T S B B T B S

Lakes McCoy, Coroni and Prevatt Drainage Basin Study
 Section 1.0 - Introduction |
January 9, 1997 Page 1-5

sv— yous o ——

delineations; and an inventory of drainage structures, conveyance facilities, retention/detention
systems (stormwater ponds), and other collection systems. The above information was utilized to
develop a computer model of the existing drainage systems in the study area. This model was then
used to simulate the hydrologic/hydraulic response of the existing systems for a variety of storms.
Further discussions of the modeling parameters and methodology are provided elsewhere in this
report.

In several instances, drainage structures within the sub-basins were not included within the
engineering analysis because their overall function within the sub-basin was not critical. As
mentioned previously, it is not the intent of this basin study to evaluate the performance of the
secondary systems, but rather to assess the overall performance of the paimary drainage systems.

1.4 STUDY AND DESIGN CRITERIA
1.4.1 General

The primary objective of this drainage basin study was the determination of flood elevations and
associated floodplain limits for Lakes McCoy, Coroni and Prevatt, as well as any other significant
water bodies within the study area (eg, Dream Lake and Buchan Pond). This information will not only
supplement the floodplain limits depicted within the Federal Emergency Management Agency

" (FEMA) Flood Insurance Rate Maps (FIRM’s), but will also be utilized to determine problem areas

where flood levels. are such that structural damage may occur. In order to ascertain the severnity of
flooding for identified problem areas, several design storm events were analyzed in an effort to
determine existing levels of flood protection within the study area, as well as, the magnitude of storm
which will cause potential flooding.

1.4.2 Design Storm Events

Four (4) distinct storm events, which include the 2.33- (mean annual), 10-, 25-, and 100-year, 24-
hour rainfall events, were analyzed for this drainage basin study. The computer model utilized in
the analysis of the study area computed peak flood stages and discharge hydrographs at discrete
points within the existing drainage system. Existing levels of flood protection and capacity for each
structure were evaluated based on the computer simulations. Problem areas within each portion
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of the drainage system were identified based on deficiencies in meeting the required level of flood
protection, often referred to as the structure or basin level of service.

143 Level of Service

A level of service designation is a relative assessment of a system’s overall performance, based
upon the hydraulic performance of the individual drainage elements (e.g., culverts, channels, storm
sewers, ponds, etc.) contained throughout the sub-basin. Levels of service reflect the impact of flood
stage and duration on the safety of the public-at-large and potential property damage. Priontization
of facility improvement funding, operations and maintenance, and regulatory enforcement of
development programs can be properly and efficiently addressed once a level of service standard
is established.

The level of service standard for the study area was specified as the 25-year, 24-hour storm event
for primary conveyance facilities (eg, existing culverts under Sandpiper Street), while flood protection
for the 100-year, 24-hour storm event was evaluated for all existing and proposed structures.

1.5 MAPPING EFFORT

As part of this drainage basin study, various mapping exercises were performed. The mapping
played a key role in preparation of hydrologic parameters for the computer model, and provided a
base for graphically delineating results and areas for recommended improvement. In addition to the
mapping effort, a detailed drainage inventory was conducted to determine locations, sizes and
pertinent information on culverts, channels and other drainage structures within the study area.

The mapping effort for this project consisted of producing four (4) exhibits. These exhibits include
the Drainage Basin/Floodplain Map (Exhibit No. 1), the Existing Land Use Map (Exhibit No. 2), the
Existing Soils Map (Exhibit No. 3), and the ICPR Node-Reach Diagram (Exhibit No. 4).

The overall limits of the study area, as well as the sub-basin breakdown within the study area, are
shown on the Drainage Basin/Floodplain Map (Exhibit No. 1). The Drainage Basin/Floodplain Map
has been provided as an AutoCAD overlay to an aerial raster map. Aerial images, which were flown
in the Spring of 1995, were obtained from Spacecoast Micro Map Corporation in digital format. The
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coverage of each image was approximately one (1) section (e.g., Section 34, Township 20 south,
Range 28 east) or one (1) square mile. The individual sections were georeferenced by PEC to State
Plane Coordinates based upon honizontal control points provided by the Orange County Survey
Department (Refer to Section 5 - Project Comespondence). The twelve (12) sections, which provide
complete coverage of the drainage study area, were then “spliced” together to form the aenal raster
base map utilized for Exhibit No. 1.

The importance of georeferencing the aenal raster map was threefold. First of all, the individual
sections could not be spliced to form a reasonably accurate overall map without some degree of
control with regard to horizontal and rotational alignment. Secondly, without horizontal reference
points, the scale of each section would be somewhat different from adjacent sections; thus, no
consistent scaling of the overall map could be achieved. Finally, most of the drainage basins and
floodplain limits were mapped using aerial topographic maps created by others for Orange County
and St. Johns River Water Management District (SJIRWMD). These maps were correctly registered
to State Plane Coordinates; thereby, making it possible to define the extents of the drainage basins
and floodplains in “real world” coordinates.

The three (3) remaining maps have been superimposed on a base map of the roads and land
parcels. The onginal parcel map was provided by the Orange County Geographic Information
Systems (GIS) Department. Road names were entered manually by PEC because the information
could not be transferred in digital format from the County’'s system. However, when this map was
compared to other sources, it was determined that the parcel map was not accurately georeferenced
to State Plane Coordinates. Discrepancies of up to 150 feet were noted. Because information was
to be transferred between the parcel map and the aenal raster map described previously, it was
necessary to modify the parcel map based upon the honzontal control points provided by the Orange
County Survey Department. Although it was possible to “warp” the overall Existing Parcel Map to
acceptable limits, some error resulted for parcels, lots, etc. which had to be enlarged or reduced in
size to “fit” following the “warping” procedure.

Following the adjustments to the parcel map, a desirable level of consistency was achieved with
regard to having the source maps and the two base maps georeferenced to State Plane
Coordinates. It was then posSible to develop the Existing Land Use Map using the Orange County
and SURWMD aernial topographic maps, the aenal raster map, and the adjusted parcel map. Orange
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County aenial tax maps and field venifications were also utilized, The existing land uses within the
study area, as well as, a fabulation and description of the land use coding classification system are
shown on the Existing Land Use Map (Exhibit No. 2). This information has been provided on the
adjusted parcel map and includes basin divides for reference.

The mapping of soil types in digital format was obtained from both the Orange County GIS
Department and the SURWMD GIS Department. The maps obtained from these sources were
identical. Upon comparning this soils map to the georeferenced sources and base maps,
considerable discrepancies were noted. The soils map was then plotted on a transparent overiay
to match the scale of the SCS Soil Survey of Orange County, issued August 1989. While the
general shapes of the soil delineations were evident, it was apparent that the soil overlay was not
georeferenced to provide the minimum allowable accuracy. Due to the complexity of the soil type
delineations within the study area, it was not possible to “‘warp” the soil type delineations as was
done to the parcel map. Therefore, soil type delineations were digitized by PEC/Professional
Engineering Consultants from the Soil Conservation Service (SCS) Soil Survey of Orange County.
Rather than delineating each individual soil type, PEC’s mapping effort was limited to delineating
hydrologic soil groups (HSG) as defined by the Soil Conservation Service. The resultant delineations
are provided on the Existing Soils Map (Exhibit No. 3).

The connecitivity of the ICPR (Interconnected Channel and Pond Routing) model for the study area
is shown on the ICPR Node-Reach Diagram (Exhibit No. 4). The adjusted parcel map was used as
the base map for this Exhibit which.illustrates the basin divides, ICPR nodal designations, and ICPR
drainage structure/reach flowpaths.

1.6 ENGINEERING ANALYSIS

A detailed hydrologic/hydraulic engineering analysis was performed for the study area. This analysis
included development of an extensive computer model to simulate/predict the hydrologic/hydraulic
responses (e.g., runoff rates, flood stages and duration of flooding) of the existing drainage system
during 24-hour duration rainfall events of 2.33- (mean annual), 10-, 25- and 100-year frequency.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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1.6.1 Method of Analysis - Interconnected Channel and Pond Routing (ICPR)

The Interconnected Channel and Pond Routing model (ICPR, Version 1.4) developed by Streamline
Technologies located in Winter Park, Florida was used to simulate synthetic storm events. This
computer program continuously tracks rainfall rates, infiltration rates into the soil column, available
storage capacity of the soil, surface flow rates throughout the study area, changes in surface
storage, and flood levels as a function of time.

ICPR simulates single storm events utilizing a two-step process. The first step consists of a
hydrologic analysis of the areas contributing stormwater runoff to various points of concentration
within the drainage system. Although three (3) methods are available for computing runoff
hydrographs within ICPR, the Soil Conservation Service (SCS) unit hydrograph approach was
selected for investigation of the study area drainage system. The SCS method utilizes soil storage
and infiltration rates to calculate stormwater runoff rates throughout a single storm event. SCS
requirements include a rainfall distribution for the storm event being simulated and various
parameters describing the physical features of the drainage sub-basins (e.g., drainage area, curve
number, time of concentration, and peak rate factor).

The second step of the modeling process involves moving stormwater runoff through the various
drainage systems within the study area. This is accomplished by hydrodynamically routing the runoff
hydrographs computed in the first step through the drainage system. ICPR is used to model natural
channels, prismatic channels and in-line ponds, as well as overbank flooding. Complex water control
structures, culverts, drop structures, weirs, gates and orifices are included in a manner which
enables simulation of discharge under time-varying tailwater conditions, including submerged and
reverse flows. Water surface elevations and flow rates throughout the study area are calculated by
ICPR during the storm event being analyzed.

Problem areas within each portion of the study area drainage system are identified within the
Existing Conditions section of this report, based on level of service standards. Recommended
improvements are also suggested, with anticipated results substantiated by the computer model.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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1.6.2 Hydrology

1.6.2.1 Drainage Basin Identification

As mentioned previously, the Lakes McCoy, Coroni and Prevatt Drainage Basins are identified
throughout this report as the “study area”. This area was subdivided into eight (8) basins with
respect to the significant water bodies and conveyance systems. In order to account for flood
storage and peak rate attenuation upland of the major features, the basins were further divided into
sub-basins. The following nomenclature was utilized to identify the seventy-two (72) sub-basins
within the study area:

MS-* refers to sub-basins which drain to the southemn portion of Lake McCoy

DL-* refers to sub-basins which drain to Dream Lake

BP-*  refers to sub-basins which drain to Buchan Pond

PA-* refers to sub-basins which drain to the existing Park Avenue drainage system and
stormwater pond located directly west of Lake McCoy on the north side of Votaw Road.

MN-*  refers to sub-basins which drain to the northem portion of Lake McCoy

LC-* refers to sub-basins which drain to Lake Coroni

LP-* refers to sub-basins which drain to Lake Prevatt

CB-* refers to sub-basins which drain to Carpenter Branch

Refer to Exhibit No. 1 for a delineation of the study area drainage basins and sub-basins.
1.6.2.2 Topography

The topographic relief of the study area generally falls from the outer limits of the Basin toward
Lakes McCoy, Coroni, and Prevatt. At the lakes, the elevations decrease from south to north. A
high elevation of approximately 160 feet occurs in the southwestemn portion of the study area. In
contrast, the normal high water elevations reported in the Orange County Lake Index for Lakes
McCoy, Coroni, and Prevatt are 61.5 feet, 58.4 feet, and 56.5 feet, respectively.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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1.6.2.3 Soils
1.6.2.3.1 General

Hydrologic analysis of each sub-basin includes a thorough investigation of the soil types within the
Basin. The investigation completed for this drainage basin study included the review of the United
States Department of Agriculture (USDA) Soil Conservation Service (SCS) Soil Survey for Orange
County dated August 1989. Based upon information contained within the SCS Soil Survey, portions
of the study area lie within four (4) general soil units. In general, the southem limits of the study area
consist of Candler-Urban Land-Tavares; the middle portion of the study area, in the vicinity of the
lake systems, consists of Tavares-Zolfo-Millhopper; a small portion of the study area west of Lake
McCoy consists of Smyma-Pomello-Immokalee; and the outer boundaries of the study area consist
of Candler. These general soil groups are described within the SCS Soil Survey as follows.

Candler

This soil unit is charactenzed by “nearly level to strongly sloping, excessively drained soils
that are sandy throughout.

The soils in this map unit are in broad upland areas and on ridges. Lakes, ponds, and

- sinkholes are common is some areas. These soils are extensive in the northwest part of
Orange County on the Mount Dora Ridge and the Lake Wales Ridge. They extend from the
Lake County line to just south of the City of Apopka and south of Johns Lake to the Osceola
County line.

The natural vegetation is bluejack oak, live oak, and turkey oak. The understory includes
chalky bluestem, lopsided indiangrass, hairy panicum, and pineland threeawn.

Most soils in this map unit are used for citrus crops. In some areas, they are used for
improved pasture or for homesite and urban development.”

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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Candler-Urban Land-Tavares

This soil unit is associated with “nearly level to strongly sloping, excessively drained and
moderately well drained soils that are sandy throughout; many areas have been modified for
urban use.

The soils in this map unit are in broad-upland areas and on ridges. Lakes, ponds, and -
sinkholes are common is some areas. These soils are scattered in the westemn half of
Orange County on the Mount Dora Ridge and the Orlando Ridge.

The existing natural vegetation is bluejack oak, live oak, and turkey oak. The understory
includes chalky bluestem, lopsided indiangrass, hairy panicum, pineland threeawn and
annual forbs.

Most of the acreage in this map unit is used for houses, large buildings, shopping centers,
golf courses, and related urban uses. Part of the cities of Apopka and Orlando have been
developed on the soils in this map unit. Natural vegetation thrives only in small areas
scattered throughout the map unit. Farming is of liftle importance because of the extensive
urban development. Numerous nurseries produce plants for landscaping.”

Tavares-Zolfo-Millhopper series

Soils in this map unit are typically “nearly level to gently sloping, moderately well drained and
somewhat poorly drained soils; some are sandy throughout and do not have a subsoil; some
are sandy throughout and have an organic-stained subsoil, some are sandy to a depth of
more than 40 inches and are loamy below.

The soils in this map unit are on low ridges and knolls in the upland areas and on the
flatwoods, and they are in slightly higher areas adjacent to the flatwoods. Scattered
sinkholes and numerous lakes and ponds are in this map unit. These soils are extensive in
the westem half of Orange County on the Mount Dora Ridge, the Oriando Ridge, and Lake
Wales Ridge and in scattered areas of the Osceola Plain. Tavares and Millhopper soils are
nearly level to gently sloping and are moderately well drained. Tavares soils are on low
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- ridges and knolls in upland areas. Millhopper soils are on low ridges and knolls on the

flatwoods. Zolfo soils are nearly level and are somewhat poorly drained. They are in broad,
slightly higher areas adjacent to the flatwoods.

The natural vegetation is bluejack oak, turkey oak, live oak, water oak, laurel oak, slash pine,
and longleaf pine. The understory includes creeping bluestem, lopsided indiangrass,
grassleaf goldaster, and pineland threeawn.

In most areas, the soils in this map unit are used for citrus crops or pasture or for homesite
and urban development. In some areas these soils are used for cultivated crops.”

Smyrna-Pomello-Immokalee

This soil unit is indicative of “nearly level to gently sloping, poorly drained, and moderately
well drained soils that are sandy throughout, some have an organic-stained subsoil at a
depth of less than 30-inches; some have an organic-stained subsoil at a depth of 30 to 50-
inches. They are on the flatwoods and on low ridges and knolls on the flatwoods.

The soils in this map unit are in the broad flatwood areas interspersed with low ridges and
knolls. Shallow depressions and poorly defined drainageways are scattered throughout some
areas. These soils are scattered throughout the county but are most extensive on the

.Osceola Plain in an area south and east of Union Park, in an area south of Lake Pickett, and

in the area of Christmas extending north to the Seminole County line.

In areas of Smyma and Immokalee soils, the natural vegetation is longleaf pine and slash
pine. The understory includes saw palmetto, pineland threeawn, inkberry, and running oak.
In areas of Pomello soils, the natural vegetation is mostly longleaf pine, sand pine, and slash
pine. The understory includes wax myrtle, saw palmetto, fetterbush, creeping bluestem,
chalky bluestem, pineland threeawn, and running oak.

In most areas, the soils in this map unit have been left in native vegetation. A few areas are
used for cultivated crops, improved pasture, or citrus crops or for homesite and urban -
development.”
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1.6.2.3.2 Hydrologic Soil Classification (HSG)

SCS classifies soils according to their runoff producing characteristics by one (1) of four (4)
hydrologic soil groups (HSG), A, B, C, or D. The chief consideration is the inherent capacity of bare
soil to permit infiltration. Slope and vegetative cover are not considered for soil hydrologic grouping,
but they are utilized within the SCS Unit Hydrograph Method to predict runoff. Group A soils have
high infiltration rates when thoroughly wet and a corresponding low runoff potential. Group A soils
are primarily deep, well-drained sandy soils. Group D soils, by contrast, are soils characterized as
having very slow infiltration rates and a corresponding high runoff potential. Typically, a clay layer,
a permanent high water table, or shallow soils over nearly impervious bedrock are found at or near
the surface.

It should be noted that several soil types are given a dual B/D hydrologic soil classification. In this

case the first classification (B) applies to the drained condition when the groundwater table is well.
below the surface. The second classification (D) applies to the undrained condition, which would

normally occur in a rural, flat basin during the wet season, when the groundwater table is at or near

the ground surface. Urbanization tends to increase the depth to the water table through construction

of storm sewers and ditches which reduce the amount of water supplying the shallow groundwater

table. However, within this drainage basin study, the majority of the B/D group soils are within

undeveloped areas, and therefore given a soil group D classification.

The SCS Soil Survey of Orange County (August 1989) annotated with the limits of the study area
is provided as Figure 1-2. The individual soil types SCS has identified within the study area are
tabulated in Table 1-1. This table also indicates the hydrologic soil group of each soil and the
percentage of each soil group found within the study area.

1.6.2.4 Land Use

For the purpose of delineating land uses throughout the study area, PEC utilized the Flonda Land
Use, Cover and Forms Classification System (FLUCCS) developed by the Florida Department of
Transportation (FDOT). In general, this land use, vegetation cover and land form classification
system is arranged in hierarchical levels with each level containing subcategonies of increasing
specificity. The various categories and subcategories listed and defined therein reflect the types of
data and information which can be extracted from aerial photography of vanious types and scales
from the current generation of airbome and satellite imaging systems.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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PROJECT  : LAKES McCOY, CORONI, AND PREVATT DRAINAGE BASIN STUDY

ORANGE COUNTY, FLORIDA
P.N. 1 0C-070/1.0
' (filename: OC-070TB.WK4)
. DATE : 08~Jan-97
CHECKED : David W. Hamstra, P.E.
. SUBJECT  : TABULATION OF ON-SITE SOILS
IABLE 1-1
l soiL soiL HYDROLOGIC SOIL BREAKDOWN
NUMBER ' NAME SOIL GROUP AREA (ac) | PERCENT
. 1 Arents, nearly level A
l 2 Archbold fine sand, 0 to 5 percent siopes A
" 4q Candler fine sand, 0 to 5 percent siopes A
5 Candler fine sand, 5 fo 12 percent slopes A
l 6 Candler-Apopka fine sand, 5 to 12 percent slopes A
7 Candler - Urban land compiex, 0 to 5 percent siopes A
8 Candler - Urban land complex, 5 to 12 percent siopes A
' 24 Milthopper - Urban land complex, 0 to 5 percent siopes A
28 Florahome fine sand, 0 to 5 percent siopes A
29 Fiorahome - Urban land complex, 0 to 5 percent siopes A
l 38 St Lucie fine sand, 0 to 5 percent siopes A
39 St Lucie - Urban land complex, 0 to 5 percent siopes A
. 46 Tavares fine sand, 0 to 5 percent siopes A
. o B 47 Tavares - Millhopper fine sands, 0 to 5 percent siopes A
o a8 Tavares - Urban land complex, O fo 5 percent siopes A
SUB-TOTAL Type "A” Soils '2039.3 585.5%
' 22 Lochioosa fine sand c
M Pomelio fine sand, 0 to 5 percent slopes [+
35 Pomelio - Urban land complex, 0 to 5 percent siopes c
43 Seffner fine sand c
l 54 Zolfo fine sand c
55 Zolfo - Urban land complex c
SUB-TOTAL Type "C* Soils 686.8 18.7%
. 15 Felda fine sand, frequently flooded 8/
19 Hontoon Muck an
v 20 Immokalee fine sand an
' 27 Ona - Urban land complex B8O
37 St. Johns fine sand av
40 Samsula Muck &an
' q1 S la-He Basinger assoc., depr ! 8D
42 Sanibel Muck o]
44 .| Smyrmna fine sand [:%2]
' 45 Smyrna - Urban land complex -7 2}
SUB-TOTAL Type "B/D" Soils 444.5 12.1%
n 3 Basinger fine sand, depressional
l 16 Fioridana fine sand, frequently flooded
(R SUB-TOTAL Type “D* Soils 502.6 13.7%
l' TOTALS 36732 | 100.0%
Source: USDA SCS Soil Survey of Orange County
Issued August 1989
I Sheets 7and 11
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In order to implement the FDOT land use, cover and forms cléssiﬁcation system, the land use within
each Basin was delineated utilizing the following sources:

1) Orange County aenal topographic maps dated April 1993 (1 inch equals 200 feet);
2) SURWMBD aenial topographic maps dated December 1990 (1 inch equals 200 feet);
3) Orange County aerial tax maps dated February 1994 (1 inch equals 300 feet);

4) The aerial raster map for the study area dated Spnng 1995; and

5) The adjusted parcel map.

The delineation of land uses within each Basin was both verified and supplemented through field
investigation where sufficient detail was not provided by the aenial maps. The results contained
within the completed drainage basin study reflect the land uses which were prevalent within the
Basin at the time of the study. Thus, in the future, it will be possible, and may be necessary, to
ascertain changes to systems which could have resulted from a change in land use within each
Basin.

The existing land uses within the study area are depicted on the Existing Land Use Map (Exhibit No.
2). A breakdown of the individual land uses identified within the study area is provided in Table 1-2.
This table also indicates the percentage of each land use found within the study area. Table 1-3
indicates the correlation between land use, soil type and curve number,

1.6.2.5 Basin Areas and Curve Numbers

The data takeoff function was largely automated through the use of VALENCE, a computer program
developed by Streamline Technologies located in Winter Park, Florida. This program allows easy
manipulation of large geographically dependent databases. Existing land use, soils, and drainage
basins are digitized, or sent electronically, to the computer and then processed by VALENCE which
stores the data files for subsequent manipulation. Each information type is stored as a separate
layer and registered to State Plane coordinates.

Land use, soil, and drainage basin delineation data is initially entered into the database as a system
of lines. These lines connect at various points and form polygons which are identified by "seeding"”
them with identification names. For example, a series of lines are used to outline the drainage
divides for a particular basin. A name is then placed within this polygon which uniquely identifies
the basin. VALENCE converts line and polygon information into a system of small cells, the size of

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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PROJECT : LAKES McCOY, CORONI, AND PREVATT DRAINAGE BASIN STUDY
ORANGE COUNTY, FLORIDA

P.N. . 0C-070/1.0
(filename: OC-070TB.WK4)

DATE : 08~Jan-97

CHECKED : David W. Hamstrs, P.E.

SUBJECT : TABULATION OF FDOT LAND USE CLASSIFICATION

IABLE 1-2

FDOT LAND-USE LAND USE
CLASSIFICATION FDOT LANG-USE CLASSIFICATION DEFINITION BREAKDOWN
NUMBER AREA(ac) |  PERCENT

111A Residential, Low Density, < 2 DU/Acre, Fixed Single Family Units, 2-Acre Lots 78.1 2m%
1118 Residential, Low Denslly, < 2 DU/Acre, Fixed Single Family Unks, 1-Acre Lots 137.7 3%
111C Residential, Low Density, < 2 DWAcre, Fixed Single Family Unis, 1/2-Acre Lots 3879 10.6%
121A Residential, Medium Density, 2 - 5 DU/Acre, Fixed Single Famiy Units, 1/3-Acre Lots 2485 6.5%
1218 Residential, Medium Density, 2 - 5 DUfAcre, Fixed Single Family Units, 1M-Acre Lots 1242 34%
121C Residential, Medium Denstly, 2 - 5 DU/Acre, Fixed Single Famiy Units, 1/5-Acre Lots 1782 49%
122 Residentiel, Medium Density, 2 - 5 DW/Acre, Mobile Home Units, 1/5-Acre Lots 93 03%
131 Residential, High Density, > 6 DU/Acre, Fixed Single Femily Units, 148-Acre Lots 114 0.3%
132 Residential, High Density, > 6 DU/Acre, Mabiile Home Unks, 1/8-Acre Lots 907 27%
133 Residential, High Density, > 6 DU/Acre, Muftiple Dweliing Units, 14-Acre Lots 260 0.r%
140 Commercial & Services 823 22%
148 Cemeteries 288 08%
71 Educational Faciliies 436 12%
172 Religious 21 | o3%
174 Medical and Health Care 215 | o6%
175 Governmenta! 12 | 0%
186 Communty Recreational Faciities s0 | 1.6%
191 Undeveloped Land within Urban Arees rn2 | 20%
211 improved Pasture s | 20%
212 Unimproved Pasture a1 1.3%
213 Woodiand Pasture 710 | 1.9%
221 Citrus Groves (active) 18 | oox
240 Nursery 1215 3%
320 Shrub and Brushiand 56.9 1.5%
330 Mixed Rangeland 126 0%
400 Upiand Forest, Tree Canopy > 50% o549 | 260%
510 Streams and Watesways 39 | or
520 Lakes 2830 | 7%
530A Reservoirs (Dry Stormwater Ponds) 180 | 05
5308 Reservoirs (Wet Stormwater Ponds) N 31 | 0%
600 Wetiands 1322 36%
740 Disturbed Land o7 00%
813 Bus and Truck Terminals 77 02%
814A Roads and Highways (Paved) 781 | 5%
8148 Roads and Highways (Unpaved) 185 0.5%
817 Long Di Gas 7 ission Lines ( 9 107 0%
831 Electrical Power Faciiities (substation) 93 0%
833 Water Supply Plants 14 00%
834 Wastewater Treetment Plants 02 00%

TOTALS 6732 | 1000%

SOURCE: Flonida Land Use, Cover, and Forms Classification System
Florida Dep of Transportation (FOOT)
Seplember 1986

2,
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PROJECT : LAKES McCOY, CORONI, AND PREVATT DRAINAGE BASIN STUDY
ORANGE COUNTY, FLORIDA

P.N. . OC-.070/1.0
(filename: OC-070TB.WK4)
DATE : 08~Jan-97

CHECKED : David W. Hamstre, P.E.
SUBJECT : TABULATION OF RUNOFF CURVE
NUMBERS BASED ON EXISTING LAND USE

IABLE 1-3

FDOT LAND USE scs CURVE NUMBER FOR
CLASSIFICATION COVER HYDROLOGIC SOIL
NUMBER DEFINITION DESCRIPTION GROUP (1)

A 8 c [2]

111A Residential <2 DU/ac Fixed Single Family 2 acre lot 45 65 77 82
1118 Residential <2 DU/ac Fixed Single Family 1 acre lot 51 68 79 84
111C Residential <2 DU/ac Fixed Single Family 1/2 acre lot 54 70 80 85
121A Residential 2-5 DU/ac Fixed Single Family . 1/3 acre lot 57 72 81 86
1218 Residential 2-5 DU/ac Fixed Single Family 1/4 acre lot 61 75 83 87
121C Residential 2-5 DU/ac Fixed Single Family 1/5 acre iot 65 78 [-53 88
122 Residential 2-5 DU/ac Mobile Home Units 1/5 acre lot 65 78 85 88
131 Residential >6 DU/ac Fixed Single Family 1/8 acre lot 77 85 90 92
132 Residential >6 DU/ac Mobile Home Units 1/8 acre lot 77 a5 90 92
133 Multiple Dwelling Units 1/4 acre iot 61 75 83 14
140 Commercial and Setvices commercial and business 89 22 84 95
148 Cermneteries open space (good cond.) 39 61 74 80
171 Educational Facilities 2 69 80 86 89
172 Religious 2 69 80 86 89
174 Medical and Health Care 3. ) & | 87 91 93
175 Govenmental commercial and business 89 92 o4 25
186 Community Recreational Facilities 4 42 63 75 81
191 Undeveloped Land within Urban Areas open space (good cond.) 39 61 74 80
211 Improved Pasture pasture, good cond. 39 61 74 80
212 Unimproved Pasture pasture, good cond. 39 61 74 80
213 Woodland Pesture pasture, good cond. 39 61 74 80
221 Citrus Grove (active) woods/grass, fair cond. 43 65 76 82
240 Nursery 2 69 80 86 89
320 Shrub and Brushiand brush, good cond. 33 | 48 65 73
330 Mixed Rangeland range, good cond 39 61 74 80
400 Upland Forest woods, good cond. 30 55 70 77
510 Streams and Walerways NA 100 100 100 100
520 Lakes NA 100 100 100 100
530A Reservoirs (Dry Stormwater Ponds) grass, good cond. 39 61 74 1 80
5308 Reservoirs (Wet Stormwater Ponds) NA 95 95 95 o5
600 Wetiands wetlands (5) 98 98 98 88
740 Disturbed Land open space (poor cond.) 68 70 86 89
813 Bus and Truck Terminals open space (poor cond.) 68 79 86 89
814A Roads and Highways (Paved) 2 69 80 86 89
8148 Roads and Highways (Unpaved) dirt 72 82 87 89
817 Long Dists Gas Tf ission Lines fesm!.) open space (good cond.} 32 61 74 80
831 Electrical Power Facilities (substation) [rd) 69 80 86 89
833 Water Supply Piants 2 69 80 86 89
834 Wastowater Treatment Plants 2 69 80 86 89

NOTES:
1 - Technical Rek 55, Soils C vation Sesvice, June 1986 (second edition)

2 —Based on 50% impervious area and 50% grass cover, good condition
3 —Based on 70% impervious and 30% grass cover, good condition

4 ~Based on 5% impervious and 95% grass cover, good condition

5 — Technical Publication #85-5, Table 2 (SJRWMD, July 1985)
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which are defined by the user. In the case of this drainage basin study, each cell was only five (5)
feet long by five (5) feet wide (i.e., 25 square feet in area) and tied to a fixed position on the ground.
Attributes for drainage basins, soil types and land uses were assigned to each cell in the database.

Once the line and polygon "seeds” are converted to cells, VALENCE can manipulate the data in a
number of ways. Areas can be calculated by simply adding cells with similarly defined attributes.
The total number of cells is then multiplied by the cell area (i.e., 25 square feet) to obtain the area
of the basin. In addition to area breakdowns, VALENCE can perform area-weighted averages.

By superimposing drainage basins with soil and land use delineations, VALENCE can calculate
weighted runoff curve numbers for each drainage basin. Areas and curve numbers can be sent
directly to computer data files for subsequent hydrograph generation. A schematic of this process
is represented on Figure 1-3 Each cell has a land use designation as well as a soils designation.
VALENCE is instructed to retrieve land use information from a particular cell in one layer and soils
information from the same cell in another layer. The program utilizes these two (2) pieces of
information to determine the corresponding curve number from a separate table which correlates
curve numbers for different land uses and soil types. Each basin is comprised of thousands of cells,
each having a different curve number. VALENCE utilizes these individual cells to automatically
calculate the average runoff curve number for the entire basin. When combined with the soils
information tabulated in Table 1-1, Tables 1-2 and 1-3 provide all the information required by
VALENCE to calculate the weighted runoff curve numbers. Refer to Volume Il, Section 1 of this
report for VALENCE print-outs of computed drainage areas and weighted runoff curve numbers
under existing conditions.

1.6.2.6 Time of Concentration

In addition to basin drainage area and curve number, the time of concentration is utilized within the
SCS Unit Hydrograph Method to determine runoff rates. Times of concentration are computed by
determining the path of longest travel time within each of the delineated basins. Flow velocities are
estimated from land slopes and land cover conditions. By definition, the time of concentration is the
time it takes runoff to travel from the hydraulically most distant part of a watershed to a point of

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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interest within the watershed, and is typically composed of segmented travel tirhes. The equation
for the cumulative basin time of concentration is as follows:

T=T,+Ty+. . +T,

where:

T, the time of concentration in minutes

Ty Ty . T,

travel times in minutes along consecutive flow path segments, which
differ by land cover category or flow path slope.

Travel times for this drainage basin study will be estimated using two (2) methods as outlined in the
SCS TR-55 manual (Second Edition, June 1986). The first method will consist of the application of
the kinematic wave equation for sheet flow for the first 300 feet of overiand flow path. The kinematic
wave equation and definition of the vanables within the equation are provided below.

0.007 (nL)*®

Time of Travel (hr) =
(P,)** ()

£

where:
ns= Manning's Roughness Coefficient
L= Overland Flow Length in feet (maximum of 300 feet)
P, = 2-year, 24-hour rainfall in inches
S = Land Slope in foot/foot

After a maximum of 300 feet, sheet flow usually becomes shallow concentrated flow. The shallow
concentrated flow equation and definition of the variables within the equation are provided below.

Travel Time (h) = —=
3600V
Where:
L= Overiand Flow Length in feet
V= Average Velocity in feet per second (TR-55, Figure 3-1)
3600 = Conversion Factor from seconds to hours

' PEC/PROFESSIONAL ENGINEERING CONSULTANTS ' 0C-070.SE1
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For specific cases where the time of concentration calculation also includes a travel time component
consisting of pipe and/or ditch flow an average velocity based upon the type of reach (i.e., ditch or
pipe) was assumed. When combined with the distance for the flow path, the travel time was
computed. It should be noted that compared to the travel time computed for overland flow paths, this
component of the total time of concentration is normally negligible.

1.6.2.7  Rainfall Distribution, Rainfall Depth, and Peaking Factor

A unit hydrograph is the runoff response of a given basin (in termns of runoff rate versus time) that
would result from one inch of rainfall excess (ie, runoff). This assumption is predicated on the fact
that each basin has a charactenistic unit hydrograph that is a unique function of its physical
configuration. The unit hydrograph method requires that the rainfall event be divided into discrete
increments over fixed time intervals. Infiltration is subtracted at each incremental value, with the
remaining value representing the rainfall excess (runoff). Each rainfall excess increment is then
applied to the basin's unit hydrograph to obtain a response for the discrete time interval. Responses
for all rainfall increments are then distributed in sequence to produce a basin runoff hydrograph.

To implement this procedure, a rainfall distribution must be specified for the desired storm event as
a function of time for the basin's unit hydrograph. The St. Johns River Water Management District
(SYRWMD) allows several methods for distrbuting rainfall throughout the duration of the design
storm. Amongst the accepted methods, SURWMD typically allows the use of rainfall distributions
specified by local government entities. The City of Apopka Land Development Code does not
indicate a rainfall distribution; however, the City defers to SUIRWMD criteria for much of the design
of stormwater management systems. Orange County specifies that the rainfall distribution is to be
in accordance with the distribution adopted and published by the County. In order to satisfy all of
the above agencies, the Orange County rainfall distribution was selected for all computer simulations
conducted as part of this drainage basin study. Graphical representations of the Qrange County
rainfall distribution in the form of a dimensionless distribution and a hyetograph for a 24-hour storm
event are shown on Figures 1-4 and 1-5, respectively.

Rainfall amounts for storm frequencies of 24-hour duration were taken from both the Orange County
Subdivision Regulations and the St. Johns River Water Management District (SIRWMD) isopluvial
maps for the Central Florida area, and are tabulated within Table 1-4.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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Table 1-4
Design Storm Event Rainfall Depths

Frequency Duration Rainfall ﬂnount Source

2.33-Year 24-Hour 4.5 inches SJRWMD
10-Year 24-Hour 7.5 inches Orange County
25-Year 24-Hour 8.6 inches Orange County
100-Year 24-Hour 10.6 inches Orange County

For this drainage basin study, peak rate factors (K) of 256, 323 and 484 were used in conjunction
with the SCS unit hydrograph method. Graphical representations of the 256, 323 and 484 peak rate

- factors are shown on Figures 1-6,1-7, and 1-8, respectively, while Table 1-5 provides a summary

for the selection of appropriate peak rate factors, as contained within a document entitied "Procedure

For Selection of SCS Peak Rate Factors For Use in MSSW Permit Applications®, St. Johns River
Water Management District (SJRWMD), April 1990.

Table 1-5
SCS Peak Rate Factors

Site Conditions Peak Factor K

Represents watersheds with very mild slopes, recommended by SCS for watersheds
with average slope of 0.50 percent or less. Significant surface storage throughout the
watershed. Limited on-site drainage ditches. Typical ecological communities include:
North Florida flatwoods, freshwater marsh and ponds, swamp hardwoods, cabbage
palm flatlands, cypress swamp and similar vegetative communities.

256-284

Intermediate peak rate factor representing watersheds with moderate surface storage
in some locations due to depressional areas, mild slopes and/or lack of existing

drainage features. Typical ecological communities include: Oak Hammock, upiand 323
hardwood hammock, mixed hardwood and similar vegetative communities.

Yot -

Standard peak rate factor developed for watersheds with little or no surface storage.
Represents watersheds with moderatse to steep slopes and/or significant drainage

works. Typical ecological communities include: Long leaf pine, turkey oak hills and 484
similar vegetative communities.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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1.6.3 Hydraulies
1.6.3.1 Interconnected Channel and Pond Routing (ICPR)

As mentioned previously, ICPR was used to simulate the hydrodynamic behavior of the study area
drainage system. This model requires a spatial network consisting of nodes and reaches. Nodes
are used to identify specific locations along a drainage system for which stage elevations are to be
computed. They can also be used to identify ponds, lakes or other depressions in the system (e.g.,
wetlands) within which impounding of water (storage) occurs. Data requirements for nodes include
initial elevations and stage-area, or stage-storage, relationships for any location where impounding
of water occurs.

Initial stages were estimated from field surveys, from water surface elevations shown on aenal
photogrammetry, from the Orange County Lake Index, from construction plans, or assumed. Water
control structures and culverts were also utilized as guidelines for estimating initial elevations. The
method used to determine the initial water elevation for each sub-basin is discussed in the sub-basin
descriptions in Section 2 of this report.

Stage-area relationships for most depressions and lakes within this drainage basin study were
planimetered from the Orange County and SURWMD aerial topographic maps. Stage-area or Stage-
storage relationships for most stormwater ponds within this drainage basin study were taken from
construction plans and/or drainage calculations. Otherwise, the relationships were estimated based
upon the information available.

Reaches are used to connect nodes, thus providing connections where water is to fiow. Types of
reaches allowed by ICPR include trapezoidal, parabolic and irregular section channels; weirs, gates
and orifices; culverts; drop (control) structures; and various types of rating curves. Numerous
geometric configurations can be used to simulate weirs and culverts including circular, elliptical, arch
and rectangular cross sections. ICPR allows for the construction of very complex networks through
the use of the varnious reaches described above. Looped systems, as well as diverging (e.g., flow
leaving a single node in two (2) or more different directions) systems, can also be modeled. ICPR
solves the equations of flow for the entire network at each time step in the simulation. This approach
allows realistic influences of tailwater, on both structure and channel hydraulics, and also provides
for the dynamic allocation of flood plain storage. This aspect is critical for systems with storage and
tailwater influenced characteristics similar to the study area drainage system.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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The data required to adequately describe the major structural features within the study area was
obtained from a variety of sources. Thg primary sources of reach information were the construction
plans and/or drainage calculations amassed during the data collection phase of the project. In
several instances information regarding a specific reach varied amongst the sources. In which case,
observations made during the field reviews were used as a guide in determining which data to use.
Where information was otherwise unavailable, survey data was collected by the survey
subconsultant, Jones, Hoechst & Associates, Inc., or by the Orange County Survey Department.
Items surveyed included culverts, weirs, control structures, roadway profiles, and channel cross
sections. For channel reaches, manning’s roughness coefficients (“n”) were determined from field
inspections.

Boundary conditions (i.e., tailwater relationships) can also be specified at node locations by

"assigning a stage-time relationship in lieu of a stage-area, or stage-storage, relationship. Typically,

this boundary condition represents the primary outfall from the Basin, or the terminus of the hydraulic
analysis. The boundary condition for this particular study is discussed below.

1.6.3.2 Boundary Condition

The terminus of this drainage basin study is the existing double 36-inch culverts at the intersection
of Carpenter Branch and the old railroad bed northeast of Lake Prevatt. The boundary condition
(i.e., tailwater relationship) downstream of this reach was assumed as a constant tailwater elevation
of 48.1 feet, which corresponds to the crown of the existing pipes at the outlet end. This assumption
of a constant tailwater elevation is predicated on the following facts:

» the existing topography downstream of the abandoned railroad bed (terminus of study area) is
steep enough that an impedance of flow at the outlet end of the culverts will not occur,;

» the twin 36-inch culverts under the abandoned railroad bed (terminus of study area) operate
under an inlet controlled scenario, due to their conveyance capacity relative to the design
discharge at this point; and

» a sensitivity analysis was performed to determine the impact a varying tailwater elevation will
have upon the study area drainage system. The results of this analysis indicate that the study
area drainage system is independent of the tailwater elevation downstream of the existing twin
36-inch culverts under the abandoned railroad bed (terminus of study area).

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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1.6.3.3 Channel Rating Curves

In order to accurately simulate the conveyance characteristics of four (4) of the channels within the
study area, a program entitled HEC-RAS (River Analysis System), Version 1.1 was utilized. HEC-
RAS was developed at the Hydrologic Engineering Center (HEC) by the U.S. Arfny Corps of
Engineers as a part of the HEC’s “Next Generation” (NEXGEN) of hydrologic and hydraulic
engineering software. HEC-RAS was designed specifically to develop Steady and Unsteady flow
water surface profiles for natural and man-made channels, taking into account obstructions and
hydraulic structures within the channels such as bridges, piers, culverts, weirs, etc. The program
is also capable of utilizing movable boundary conditions to simulate sediment transport. HEC-RAS
is also fully capable of conducting mixed flow regime computations (i.e., hydraulic jumps), modeling
of multiple bridge openings, and the evaluation of floodway encroachments for flood insurance
studies. The program utilizes a graphical user interface (Windows) to allow the user to interact with
the program. HEC-RAS was used primanly to determine a stage versus discharge relationship
(rating curve) for the four (4) channels evaluated. It was also used to performn sensitivity analyses
of each channel to determine the degree to which the water surface profile is dependant upon
tailwater conditions. In each of the cases modeled using HEC-RAS, the water surface profile proved
to be dependant upon the conveyance capacity of the channel cross section as opposed to tailwater.
Thus, the rating curve results from HEC-RAS were useful for input directly into ICPR. Modeling of
these channels in this manner not only provides more accurate results of the water surface profile
within the channel, but also produced computational stability and greatly reduced the time required
to perform the ICPR simulations.

Stage versus discharge relationships were used within the ICPR model to simulate the following
channel reaches:

» Carpenter Branch outfall channel from Lake Prevatt, -

» the outfall channel from the Parkview Subdivision,

» the channel which transects the northwest corner of the Wekiva Glen Subdivision, and

» the outfall channel from the wetland south of Welch Road and east of Rock Springs Road.

Refer to Volume JI, Section 2 of this report for copies of the HEC-RAS analyses. More detailed
descriptions of each of these channel reaches are provided in Section 2 of this report.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1
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1.6.3.4 Node and Reach Designations

The nodes (drainage structures and water bodies) and reaches (conveyance systems) identified
within this drainage basin study are designated by an eight (8) digit alpha-numeric coding system
as follows:

ICPR Node/Reach . LCOINO1W  References primary drainage basin nomenclature as
previously discussed (i.e., in this case Lake Coroni).

ICPR Node/Reach ~ LCOINO1W  References Sub-Basin 01 of the primary drainage basin (i.e.,
in this case Lake Coroni). ‘

ICPR Node/Reach ~ LCOTNO1TW  "N" specifies a node within ICPR, whereas, ‘R" specifies a
reach within ICPR.

ICPR Node/Reach  LCO1 NOIW  Specifies node or reach number within ICPR.

ICPR Node/Reach  LCOTNO1L Specifies node type with ICPR as indicated below.

LCO1RO1C  Specifies reach type within ICPR as indicated below.

REACHES NODES

B = Bridge (natural channel bottorn) | S = Pond control structure D = Dummy

C = Culvert X = Channel cross section L = Lake

R = Roadway overtopping ) A = Stage versus discharge rating curve | P = Pond

O = Overtopping ' W=
Wetland/
Depression

PEC/PROFESSIONAL ENGINEERING CONSULTANTS ' 0C-070.SE1
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1.6.3.5  Modeling Assumptions

Within this drainage basin study, the assumption was made that all hydraulic reaches are well
maintained and free of silt or debris. Based on field observations, this assumption is valid in most
cases. Nonetheless, some structures may have persistent siltation problems in spite of good
maintenance. The effect of major siltation problems should be considered in evaluating flood
elevations shown within this drainage basin study due to the fact that the results shown assume one

hundred (100) percent operating efficiency of the structure. .
1.7 CRITERIA FOR PRIORITIZATION OF PROBLEM AREAS

Stormwater runoff and flooding is one of the major problems faced by many governments and
municipalities. The problem is an expensive one requiring a large public and private outlay of money
and time, and the effect on the community is one of great consequence. In an effort to appropriate
resources efficiently, both in terms of time and money, standards need to be determnined for the
identification of the types and severity of drainage problems. These standards should also allow
governments and municipalities to distribute its limited resources in such a manner that flood
prevention benefits would be maximized, as well as provide a ranking system delineating those
areas needing immediate attention and those problems which can be delayed until the more severe
problems are corrected. However, many factors must also be considered to develop a ranking or
prioritization system, which include:

- in some cases.it may be a more efficient use of manpower and resources to concentrate on two
(2) or more problems in one area rather than several problems scattered throughout the study
area;

s some problems may be interrelated and it would be best to work on these problems
simultaneously; and

» due to proposed development or road construction, it may be necessary to comrect certain
problems with lower prionties than other problems.

In addition to the lack of drainage structure performance standards and improvement priornitization,
no comprehensive source of engineering design guidance is available for much of the study area.
As a result, floodplains could be altered due to building developments; no linkage between the

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE1



.

NG

#,

Lakes McCoy, Coroni and Prevatt Drainage Basin Study
Section 1.0 - Introduction
January 9, 1997 Page 1-35

review of development projects and existing or proposed regulations is possible; and actual drainage
problem areas are not clearly identified or quantified. When sufficient design documentation for a
Basin is available, development within areas where natural constraints are present, such as poor
drainage and flooding, can be discouraged. Additionally, drainage facility improvements, where
feasible, can be recommended to be concurrent with the proposed development.

The three (3) primary sources of problem area identification for this drainage basin study are as
follows:

1. Consultation with Orange County, the City of Apopka and the St. Johns River Water
Management District (SJIRWMD). Due to the fact that several personnel within the
aforementioned departments at the County and City have a substantial history with the study

- area, their input regarding drainage related problems was invaluable. Consultation with County
and City representatives, who are also aware of any on-going resident complaints, was more
straight-forward, simplistic and encompassing than taking surveys from residents within the
study area; ' '

2. Field observation by Professional Engineering Consultants (PEC) staff. During the development
of this dréinage basin study, PEC staff physically walked the majority of the study area; and

3. Results obtained through the computer simulation of existing conditions.
1.8 PRELIMINARY CONSTRUCTION COST ESTIMATES

Preliminary construction cost estimates for the recommended improvements within the study area
are included within Section 3 of this report. It should be noted that these estimates provide an order
of magnitude quantification, in that they do not provide an all inclusive quantification of the costs
which may be incurred to construct the recommended improvements, but rather the most significant
costs which are anticipated to be incurred.
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1.9

LISTING OF DATA SOURCES

MISCELLANEOUS REPORTS AND MAPS

1. City of Apopka Drainage Master Plan, Boyle Engineering Corporation, undated.

2, City of Apopka Comprehensive Plan, Drainage Master Plan, dated June 1977.

3. USGS Topographic Quadrangle, Apopka, Florida, 1960/Photorevised 1980, 1" = 2,000',

4. USGS Topographic Quadrangle, Forest City, Florida, 1959/Photorevised 1980, 1" = 2,000".

5. Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) for the
City of Apopka, Panel No. 5, dated October 1981.

6. Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) for
Orange County, Panel Nos. 100 and 125, dated December 1981.

7. Soil Conservation Service (SCS) Soil Survey for Orange County Flonda, issued August
1989.

8. Federal Emergency Management Agency (FEMA) Flood Insurance Study for Orange County,
Florida, December 1989.

9. SJRWMD Aerial Photography with Contours, Lake Apopka and Johns Lake, KUCERA
International, Sections 4 and 9, Township 21 South, Range 28 East, 1"=200', December
1990.

10. SJRWMD Aenial Photography with Contours, Lake Apopka and Johns Lake, KUCERA
International, Section 33, Township 20 South, Range 28 East, 1"=200', December 1990.

11. Orange County Aerial Photography with Contours, Continental Aernial Surveys, Inc., Sections
2, 3, 10, and 11, Township 21 South, Range 28 East, Apnl 1993.
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12. Orange County Aerial Photography with Contours, Continental Aernial Surveys, Inc., Sections
34 and 35, Township 20 South, Range 28 East, April 1993.

ENGINEERING STUDIES, CALCULATIONS AND STORMWATER PERMITS

1. Drainage Calculations for Deer Lake Run, L.T. Ray and Associates, undated.
2 Drainége Calculations for Pines of Wekiva Phase 1, The Schemmer Associates, January
1988.

3. St. Johns River Water Management District (SUIRWMD) Conceptual Permit Application for
The Pines of Wekiva P.U.D., The Schemmer Associates, January 1988.

4. Drainage Calculations for Rhapsody Oaks Subdivision, R.H. Wilson and Associates, March
1989.

5. Drainage Calculations for Parkview at Wekiva Park P.U.D., Donald W. Mcintosh Associates,
October and November 1989.

6. - St Johns River Water Management District (SJRWMD) Permit Application and Drainage
Calculations for Oak Leaf (Deer Lake Chase) Subdivision, Davidson Paymayesh
Engineering, December 1989.

7. Whispering Woods (Wekiwa Woods) Subdivision Stormwater Management Design, Site
Engineering and Planning, September 1990.

8. Stormwater Management Design Calculations for Apopka Middle School, GAl Consultants,
January 1992,

9. Master Drainage Analysis for Apopka 9th Grade Center, John B. Webb and Associates,
January 1993.

10. St Johns River Water Management District (SIRWMD) MSSW Permit Application for Pines
of Wekiva Tract “D”, CCL Consultants, January 1993.
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11. St Johns River Water Management District (SIRWMD) Stormwater Discharge Facility Permit

Application for the Pines of Wekiva Tract “F”, T.E. Knowles and Associates, January 1993.

Drainage Synopsis for Pines of Wekiva Tract “B”, CCL Consultants, May 1994.

12,

13. Drainage Calculations for Pines of Wekiva Tract “B”, CCL Consultants, June 1994.

14. Supplemental Stormwater Calculations for Wekiva Park, Hollis Engineering, March 1995.

CONSTRUCTION PLANS AND SURVEYS

1. Construction Plans fér Stafe Road 500 (Drainwell Details at Ustler Pond), Florida Department
of Transportation, 1958.

2. Construction Plans for State Road 435 (Rock Springs Road), Flonda Department of
Transportation, 1979. '

3. Construction Plans for Thompson Road, Orange County Engineering Department, May 1980.

4. Construction Plans for Wekiva Glen, Post, Buckley Schuh & Jernigan, March 1981.

5. Construction Plans for Summerset Unit 2, Hoepner and Associates, March 1981.

6. Construction Plans for Pine Oaks Subd)’vision, Lochrane Engineering, October 1981.

7. Construction Plan ‘As-Builts” for Wekiva Landing Subdivision, Briskey Engineering
Company, November 1981, :

8. Construction Plans for Votaw Village, Harling Locklin and Associates, August 1986.

9. Construction Plans for Foxborough Farms, Dyer, Riddle Mills and Precourt, November 1986.

10. Surveys of “As-Built” residences in Votaw Village Subdivision, Bowyer-Singleton &
Associates, November 1986 through November 1988.
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11. Topographic survey for Wekiva Park Subdivision, Bowyer-Singleton & Associates, March
1987.

12. Construction Plans for Palm Isle Mobile Home Park, Dyer Riddle, Mills and Precourt, Apnil
1987.

13. Construction Plan “‘As-Builts” for Oakwater Estates Subdivision, GAl Consultants, June 1987.

14. Construction Plans for “As-Builts” for Oaks on the Lake Subdivision, Conklin Porter and
Hoimes Engineers, June 1987,

15. Construction Plans for Deer Lake Run Subdivision, L.T. Ray and Associates, December
1987.

16. Development Plan and Master Drainage Plan for Pines of Wekiva, The Schemmer
Associates, January 1988.

17. Construction Plans for Florida Hospital Apopka, Mizo-Hill & Co., February 1988.
18. Construction Plans for Lake McCoy Oaks Subdivision, Florida Engineering, May 1988.

19. - Construction Plans for Rhapsody Oaks, R.H. Wilson and Associates, June 1988 and October
1995.

20. Surveys of “As-Built” residences in Votaw Village Subdivision, Michael E. Petulla, PLS,
October 1988 and November 1988.

21. Construction Plans for Summit Lake Stormwater Managemeht {Dream Lake Outfall), R.H.
Wilson and Associates, November 1988.

22, Construction Plans for Summit Lake Heights, R.H. Wilson and Associates, April 1989.
23. Construction Plans for Musselwhite Multi-Family, Harling Locklin and Associates, July 19889.

24, Construction Plans for Rock Springs Road Force Main, Hollis Engineering, September 19889.
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25.

Construction Plans for Parkview Subdivision at Wekiva Park, Donald W. Mcintosh
Associates, September 1989 and July 1995.

26. Summit Lake Basin Stormwater Management, R.H. Wilson and Associates, November 1989.

27. Summit Lake Heights; 5 acre Lake Discharge To Dream Lake, R.H. Wilson and Associates,
November 1989.

28. Construction Plans for Whispering Woods (Wekiwa Woods) Subdivision, Site Engineering
and Planning, August 1990 and June 1994,

29. Construction Plans for Florida Hospital Apopka, T.E. Knowles and Associates, July 1991.

30. Surveys of “As-Built” residences in Votaw Village Subdivision, Logan & Gabioud Surveying,
October 1991 through August 1992.

31. Construction Plans for Grossenbacher Drive, City of Apopka Engineering Division, December
1991.

32 Construction Plans for Pines of Wekiva Tract “E” Second Phase of Construction, CCL
Consultants, March 1992.

33. Construction Plans for Votaw Road Storm Sewer Outfall to Lake McCoy, Dyer, Riddle, Mills
and Precourt, Apnil 1992.

34. Construction Plans for Greenwood Gorge, Dyer, Riddle, Mills and Precourt, April 1992.

35. Development Plans for Pines of Wekiva Tract “F”, T.E. Knowles and Associates, July 1992.

36. Construction Plans for Wekiva Park Phase 1, Hollis Engineering, November 1992.

37. Construction Plans for the Pines of Wekiva, CCL Consultants, January 1993.

38. Construction Plans for the Oaks of Summit Lake, R.H. Wilson and Associates, January 1993.
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39.

Construction Plans for Miscellaneous Roadway Improvements (Alabama Street, Monroe
Avenue, Edgewood Avenue and First Street), City of Apopka Engineering Division, April
1993.

40. Construction Plans for Wekiva Park Block “B”, Hollis Engineering, June 1993.

41. Construction Plans for Flonda Power Corporation Welch Road Substation, Seminole
Engineering, June 1993.

42. Construction Plans for Welch Road Improvements, Hollis Engineering, August 1993,

43. Construction Plans for Pines of Wekiva Section I, Il and |ll Phase 2 Tract “B” (Quail Hollow),
CCL Consultants, June 1994,

44. Construction Plans for Rock Springs Road South, Hollis Engineering, June 1994,

45, Construction Plans for Apopka 9th Grade Center, John B. Webb and Associates, July 1994.

46. Construction Plans for Magnolia Oaks Subdivision, Tawill Engineering, November 1994.

47. Construction Plans for Wekiva Park P.U.D., Weir Modification, Hollis Engineering, March
1998. '

48. Surveys of “As-built” residences in Votaw Village Subdivision, Herx & Associates, May 1995
through September 1995.

49, Construction Plans for Wekiva Village, Avid Engineering, April 1995.

50. Construction Plans for Sandpiper Street, WBQ Design & Engineering, March 1996.
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SECTION 2.0
EXISTING CONDITIONS

me— —
AR _

2.1 DESCRIPTION OF THE DRAINAGE BASIN

As mentioned previously, reference to the “study area" within this document shall be taken to be
synonymous with the Lakes McCoy, Coroni, and Prevatt Drainage Basin. The study area is bounded
on the south by U.S. 441 and State Road 436 and reaches northward to an abandoned railroad bed
in Wekiwa Springs State Park. The eastern drainage divide is approximately Thompson Road. On
the west, the boundary meanders midway between Park Avenue/Rock Springs Road and Vick Road.
The area within these limits encompasses approximately 3,673 acres, or 5.7 square miles, of
northwest Orange County and the City of Apopka. Of this area, roughly half has been developed.

‘The limits of the watershed were determined based upon topography and drainage features which
‘define the path of stormwater runoff. The sections which follow describe the topographic features,
drainage basins, existing drainage facilities, and land uses within the study area. This inforration
forms the basis for the hydrologic and hydraulic investigations and recommended drainage
improvements to be initiated.

2.2  EXISTING DRAINAGE FACILITIES

As will be described in greater detail in subsequent sections, surface water runoff is conveyed via
overiand flow, storm sewer systems, ditches, streams, and culverts, throughout the study area. In
order to quantify the existing flooding conditions for each of the primary drainage features which
receive and store stormwater runoff, it was necessary to subdivide the study area into eight (8)
basins. For the most part, these basins have been delineated with respect to the following
significant water bodies:

» Lake McCoy South - the wetland portion of the lake located south of Votaw Road;

» Dream Lake - Jocated west of Park Avenue, between Myrtle Street and Laurel Street;

» Buchan Pond - located north of Grossenbacher Drive and west of Lake Avenue;

» The Park Avenue Drainage System - which collects runoff from approximately 250 acres
including Park Avenue and three (3) neighborhoods to the west of the Park Avenue;

» Lake McCoy North - Jocated between Votaw Road and Sandpiper Street;
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e Lake Coroni - located between Sandpiper Street and Welch Road;
» Lake Prevatt - located north of Welch Road in Wekiwa Springs State Park; and
o Carpenter Branch - the outfall stream from Lake Prevatt in Wekiwa Springs State Park.

The upper reaches of the drainage basin are located in the southwestem portion of the study area,
topographically 50 feet or more above the main lake system. In particular, Dream Lake, Buchan
Pond, and the Park Avenue drainage system are located in this area. Runoff from these basins
discharges eastward to Lake McCoy via pipes, ditches, and/or streams. The northemn and southern
portions of Lake McCoy, which are separated by Votaw Road, are connected by a culvert under the
roadway. To the north, the lakes are connected by culverts and ditches such that Lake McCoy
discharges to Lake Coroni which in tum discharges to Lake Prevatt. From Lake Prevatt, runoff
discharges via Carpenter Branch to Rock Springs Run and the Wekiva River. The terminus of this
study is at an abandoned railroad bed which crosses Carpenter Branch in Wekiwa Springs State
Park.

Significant flood storage and attenuation of the peak rate of runoff is provided upland of these
primary drainage features. For example, large storage volumes are also provided in:

» the wetland north of the Wekiva Park development (north of Welch Road and east of Rock
Springs Road);

» the wetland south of Welch Road and east of Rock Springs Road;

» the wetland at the location of the proposed Rhapsody Oaks subdivision; and

» the unnamed lake west of Ustler Road and north of Sandpiper Street.

In addition to the above natural storage areas, retention and detention ponds have been constructed
to serve the developments throughout the study area. Where sufficient information was available,
the computer model of the study area was designed to include all storage areas which provide some
level of flood control or peak rate attenuation. In order to quantify the area contributing runoff to
each storage area, it was necessary to further reduce the basins into sub-basins. The nomenclature
used to identify the sub-basins is explained in Section 1.6.3.4. Refer to Exhibit No. 1 for a complete
delineation of drainage basins and sub-basins within the study area.

2.3  EXISTING LAND USE
Present day land uses within the study area include residential, commercial, institutional, industnal,

transportation, watercourses, wetlands, pasture land, cropland, and woodland, with almost half of
the study area being undeveloped. The land uses were delineated using current aenal maps
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obtained from Orange County and SURWMBD, the aerial raster base map developed by PEC, and the
adjusted Orange County parcel map. The delineations were refined based on field observations.

The land uses were classified utilizing the Florida Department of Transportation (FDOT) Land Use,
Forms, and Cover Classification System: A Technical Manual (September 1985). The delineation
of land use has been previously discussed within the Section 1.6.2.4 of this study and is graphically
presented on Exhibit No. 2, Existing Land Use Map.

Two (2) points of interest regarding the delineations of existing land use should be noted. First of
all, areas that have been approved for development, yet are not currently developed ("built-out"),
were assumed to be fully developed in the existing condition (e.g., Pines of Wekiva - Tract “G” and
Parkview Subdivision). Secondly, areas that are primarily composed of a single land use were
considered to be homogeneous. Forexample, largely undeveloped tracts of land with sparse single
family residences were considered undeveloped. Conversely, vacant lots in primarily developed
areas were usually included as developed land. The rationale in both of the above cases is that a
relatively small deviation in land use has little effect on the hydrologic characteristics of the overall
tract of land.

2.4 FLOODPLAINS

A floodplain is defined as the normally dry land area adjoining rivers, streams, lakes, bays, wetlands
or oceans which may be covered by water in times of flooding, and/or during extreme storm events.
To reduce the potential for losses at such times, Orange County, the City of Apopka, and SURWMD
have enacted regulations which are designed to protect human life and property through the
restriction of floodplain uses which could be dangerous to the public welfare in periods of flood or
which might contribute to the severity of flood conditions. These regulations control the alteration
of floodplains and waterways; regulate filling, grading or dredging which may increase flood damage;
and prevent or regulate flood barrier construction which will divert flood waters from their natural
course.

The Federal Government sponsors the National Flood Insurance Program (NFIP) through the
Federal Insurance Administration (FIA) which is administered by the Federal Emergency
Management Agency (FEMA). FEMA is responsible for providing Flood Insurance Rate Maps (FIRM)
which delineate areas susceptible to flooding. The Flood Insurance Rate Map (FIRM) for the City
of Apopka (1981) and Orange County (1986) were combined to include the entire study area. Based
upon these maps, the flood elevations of Dream Lake, Buchan Pond, and Lake McCoy are 117 feet,
140 feet, and 65 feet, respectively. The flood extents of Lake Coroni and Lake Prevatt were
identified as Zone “A” for which elevations have not been established.
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Additional information regarding 100-year flood elevations is published in the Orange County Lake
Index. The elevations reported therein were consistent with those determined by FEMA with the
exception of Lake Prevatt, for which a 100-year flood elevation of 57.8 feet was listed.

As a result of this study, flood elevations for the 2.33- (mean annual), 10-, 25- and 100-year storm
events were determined for the major water bodies within the study area. These flood elevations
will supplement and/or update the previously published flood information. A comparison of the
existing 100-year flood elevations determined in this study with those previously published is
provided in Table 2-1.

Table 2-1
Comparison of Published versus Calculated Flood Elevations

100-Year Flood Elevation (feet)
Water Body FEMA Orange County Lake PEC Study
Index
Dream Lake 117.0 117.0 118.3
Buchan Pond 140.0 140.0 140.7
South Lake McCoy 65.0 | 65.1 66.5
North Lake McCoy 65.0 65.1 64.9
Lake Coroni N/A NA 64.8
Lake Prevatt NA 57.8 60.5

Graphical depiction of the floodplain limits and elevations obtained during the existing conditions
computer simulation are presented on Exhibit No. 1. "This information will serve to. .

» provide an easily understandable means of explaining to the general public the identified
drainage problem areas;

» provide a mechanism by which Orange County, the City of Apopka, and SUIRWMD can better
regulate floodplain and floodway impacts by future development or improvements;

» substantiate budget requests that are submitted for capital improvements within the study area;,
and
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» provide a history of the current flooding and drainage problems within the study area, thus
providing a basis for determining whether efforts to correct existing problems are effective.

2.5 SUB-BASIN HYDROLOGY

2.5.1 Sub-Basin Runoff Curve Numbers

As mentioned previously, runoff curve numbers for drainage sub-basins within the study area were
calculated utilizing a computer program entitled VALENCE. Results of the VALENCE analysis for
existing conditions are summarized in Table 2-2 of this basin study. A copy of the VALENCE output
has been provided in VOLUME Il (Calculations), Section 1 of this basin study. Refer to Exhibit No.
2 for a graphical depiction of the sub-basin and land use boundaries. Exhibit No. 3 provides a
representation of the hydrologic soil groups (A, B/D, C, and D) in relation to the sub-basin
boundaries.

2.5.2 Sub-Basin Times Of Concentration

Drainage sub-basin times of concentration for existing conditions were calculated utilizing the
methods previously discussed in Section 1.6.2.6. The time of concentration for each sub-basin has
been summarized in Table 2-2. Time of concentration calculations are detailed in Table 2-3.

2.5.3 Hydrograph Peaking Factor

Hydrograph peaking factors were discussed in Section 1.6.2.7. The peaking factors assigned to
each sub-basin are tabulated in Table 2-2
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(filename: OC-070TB.WK4)
DATE . 08-Jan-97

CHECKED : David W. Hamstra, P.E.
SUBJECT : TABULATION OF HYDROLOGIC BASIN
PARAMETERS -~ EXISTING CONDITIONS

TABLE 2-2
Sub- To Drainage Curve Time of SCS Peak
Basin Node Area Number | Concentration Factor
Number (acres) ] (sq. mi.) (minutes)
BUCHAN POND

BPO1 BPO1INO1P 40.4 0.06 72 20 323

BPO2 BPO2NO1P 14.2 0.02 80 20 323

BPO3 BPO3NO1P 16.9 0.03 84 20 323

BPO4 BPO4NO1P 26.1 . 0.04 85 20 323

BPO5 BUCHAN 43.0 0.07 85 63 256
SUB-TOTALS 140.6 0.22 81

CARPENTER BRANCH

cB01 CARPENTR 261.5 0.41 41 150 256

ISUB-TOTALS 2615 0.41 41
DREAM LAKE

DLO1 DLO1NO1P 40.3 0.06 88 60 484

DLO2 DLO2NO1W 34.5 0.05 82 64 323

DLO3 DLO3NO1P 44.3 0.07 69 30 323

DLO4 DREAM 342 0.05 60 28 323

DLOS DREAM 100.6 0.16 63 56 323
ISUB-TOTALS 253.9 0.40 70

LAKE CORONI

Lco1 LCOINO1L 45.7 0.07 54 133 256

Lco2 LCO2NO1P 21.2 0.03 52 51 323

Lco3 LCO3NO1P 337 0.05 49 75 256

LCO4 LCO4NO1P 23.3 0.04 58 35 323

LCO5 LCO5NO1P 304 0.05 55 36 323

LCO6 LCO6NO1P 25.2 0.04 54 37 323

Lco7 LCO7NO1P 7.7 0.01 54 20 323

LCo8 CORONI-S 58.6 0.09 55 41 256

LCo9 CORONI-N 104.3 0.16 62 64 256
SUB-TOTALS 350.1 0.55 56
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TABLE 2-2
Sub- To Drainage Curve Time of SCS Peak
Basin Node Area Number | Concentration Factor
Number (acres) ] (sq. mi.) {minutes)
LAKE PREVATT
LPO1 LPOINOTW 95.1 0.15 77 56 256
LPO2 LPO2NO1D 43.5 0.07 80 67 256
LPO3 LPO3NO1P 23.6 0.04 91 62 323
LPO4 LPO4NO1D 62.6 0.10 87 60 323
LPO5 LPOSNO1P 19.8 0.03 83 40 323
LPO6A LPO6NO1P 18.1 0.03 93 10 484
LPOSB LPOENO1P 42.2 0.07 89 20 323
LPO7 LPO7NOTW 80.1 0.13 84 180 256
LPOB LPOBNOTW 28.9 0.05 81 72 256
LPO9 LPO9NO1P 17.1 0.03 83 20 323
LP10 LP10NO2D 24.1 0.04 70 101 256
LP11 LP11INO1L 13.5 0.02 57 20 323
LP12 LP13NOTW 26.9 0.04 62 107 256
LP13 LP13NOTW 9.5 0.01 41 15 256
LP14 LP14NO1P 20.2 0.03 53 35 323
LP15 PREVATT 24.5 0.04 52 49 256
LP16 PREVATT 540.4 0.84 57 130 256
SUB-TOTALS 1090.1 1.70 68
NORTH LAKE McCOY
MNO1 MNO1NO1D 0.6 0.00 69 10 323
MNO2 MNO2NO1P 8.3 0.01 69 20 484
MNO3 MNO3NO1P 13.5 0.02 51 50 256
MNO4 McCOY-N 7.4 0.01 54 39 323
MNO5 McCOY-N 8.0 0.01 54 38 323
MNO6 McCOY-N 16.1 0.03 60 60 323
MNO7 MNO7NO1P 77.6 0.12 51 81 256
MNO8 MNOBNO1P 4.7 0.01 54 24 323
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(filename: OC-070TB.WK4)
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PARAMETERS ~ EXISTING CONDITIONS
TABLE 2-2
Sub- To Drainage Curve Time of SCS Peak
Basin Node Area Number Concentration Factor
Number (acres) (sq. mi.) (minutes)
MNO9 MNOINO1P 20.0 0.03 51 41 323
MN10 MN10NO1P 14.0 0.02 48 59 323
MN11 MN11NO1P 59 0.01 54 20 323
MN12 MN12N01D 71.7 0.11 62 64 256
-~ MN13 MN13NO1W 87.9 0.14 84 81 256
MN14 MN14NO1D 65.2 0.10 76 83 256
MN15 MN15N0O1D 32.5 0.05 69 64 323
MN16 MN16N0O1D 6.6 0.01 81 29 323
MN17 MN17N0O1D 54 0.01 83 20 323
MN18 MN18NOTW 61.7 0.10 66 49 256
MN19 MN19NO1P 14.1 0.02 85 20 323
MN20 McCOY-N 346.5 0.54 73 86 323
MN21 MN21NO1L 13.5 0.02 54 53 256
ISUB-TOTALS 881.2 1.38 69
SOUTH LAKE McCOY
mso1 MSO1NOTW 91.5 0.14 70 55 323
MS02 MS02NO1P 14.7 0.02 74 25 323
MS03 MSO03NO1P 62.6 0.10 68 65 323
MS04 MSO04NO1P 37 0.01 57 24 323
MS05 MSO5NO1P 2.6 0.00 60 - 18 323
MS06 McCOY-8 91.1 0.14 55 75 323
MSO07 MSO7NO1P 23.1 0.04 65 14 323
MS08 MSO08NO1P 12.1 0.02 63 24 323
MS09 McCOY-S 88.2 0.14 67 50 323
ISUB-TOTALS 389.6 0.61 65
PARK AVENUE DRAINAGE SYSTEM
PAO1 PAOSNO1P 75.0 0.12 70 99 323
PAO2 PAO2NO1P 51.4 0.08 62 46 323
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Sub- To Drainage Curve Time of SCS Peak
Basin Node Area Number Concentration Factor
Number (acres) (sq. mi.) (minutes)
PAO3 PAOSNO1P 63.9 0.10 64 81 323
PAO4 PAOSNO1P 111.56 0.17 73 105 323
PAO5 PAOSNO1P 4.4 0.01 95 10 484
ISUB-TOTALS 306.2 0.48 69
TOTALS 3673.2 5.74 65.4
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SUBJECT  : CALCULATION OF EXISTING CONDITIONS TIMES OF CONCENTRATION
TABLE 2-3
SHEET FLOW SHALLOW CONCENTRATED FLOW CHANNEL FLOW
SUB-BASIN FLOW 1D. SURFACE 'n} | FLOW 2.yr, 24-hr UPPER LOWER CALCD TRAVEL | I.D. PAVED FLOW | UPPER | LOWER | CALCD | VEL | TRAVEL | I.D. { FLOW | W.P. |CHANNEL| ("n") | VEL. | FLOW |TRAVEL]| TOTAL NME BASIN
1D, IPATH DESC. LENGTH | RAINFALL £t. EL. SLOPE TIME OR LENGTH EL. EL. SLOPE TIME AREA SLOPE LENGTH| NME OF CONC. 10.
(feet) {inch) (feet) (fect} | (footfoct) | (hour) UNPAVED | (feet) | (feof) | (feet) | (footfool) | (fps) | (hour) (s _| treet) | (foottoot) (ps) | (foet) | (hour) § fhoun _ (min)
BUCHAN POND
B8PO1 Assumed 0.33 2 ] &rot
BPO2 Assumed: 0.33 20 BrRO2
8r03 | Assumed 033 | 20 | Bro3
BPO4 Assumed 0.33 2 8P04
B8F05 TC2 AB | Dense Grass | 0.24 50 4.70 152.50 152.00 0.0100 0.15 <o Unpaved 130 151.00 150.00 0.0077 14 0.03 EF | Piped w/assumed velocRy = 3.00 | 200.00 0.02 1.04 63 8rP05
BC | Denss Grass | 0.24 250 4.70 152.00 151.00 0.0040 '0.78 DE Unpaved 450 150.00 145.00 0.0111 1.7 0.07
CARPENTER BRANCH
cgo1 TC!1 AB_| Dense Woods | 080 | 300 470 | 6900 | 6700 | 00067 | 152 ] BC | Unp T 2100 | 6700 1 5200 T 00071 [ 1.4 | 043 co | steam wassumed veiocty = [300 [170000 [ 0.16 [ 251 | 150 | csot
DREAM LAKE
pLot Tc2 AB | Dense Grass | 0.24 120 4.70 156.50 156.00 0.0042 0.43 cD Paved 400 153.50 152.60 0.0022 1.0 0.12 DE | Piped w/assumed veloclty = 3.00 | 1000.00 | 0.09 1.00 &0 oLot
BC | Dense Grass | 0.24 | 180 470 15600 | 15350 | oo13s | o038
bDLO2 c2 AB | Dense Grass | 0.24 300 470 134.00 152.80 0.0040 0.90 BC Unpaved 170 152.80 151.00 .{ 0.0106 1.7 0.02 1.08 DLO2
cD | Paved | 450 | 15100 | 13000 | 00022 | 090 | o013
DLO3 |} Assumed 05 | 30 DLO3
DLO4 rct A8 | Dense Grass | 0.24 130 470 156.90 136.00 0.0069 037 BC | Piped wassumed velocky = 3.00 |1030.00 { 0.10 o047 28 DLO3
DLO3 Tct AB | Dense Grass | 0.24 70 4.70 153.00 152.70 0.0043 0.27 €D | Unpaved 70 150.50 150.00 0.0071 14 o0.01 FG { Piped wassumed veloclly = 3.00 { 100.00 0.01 094 56 DLO4
BC | Dense Grass | 0.24 230 4.70 152.70 150.50 0.0096 0.51 OE Unpaved 430 150.00 138.00 0.027% 27 0.0¢
er | Pavd | 850 | 138.00 | 12100 | 00200 | 29 | o008
LAKE CORON/{
Lcot Tct AB | Dense Grass | 0.24 100 4.70 106.20 105.80 0.0040 0.37 cD Unpaved 330 104.80 102.00 0.0085 15 0.08 221 133 tcot
BC | Dense Woods | 0.80 200 4.70 105.80 104.80 0.0050 1.58 DE Unpaved 170 102.00 101.00 0.005% 12 0.04
EF | Unpaved | 350 | 10100 | 100.20 | 00023 | 08 | o013
FG Unpaved 150 100.20 99.00 0.0080 14 0.03
GH | Unpaved 150 99.00 $6.00 0.0200 23 0.02
H | unpaved | 160 | 95.00 | 8300 | 00813 | 46 | o001
Lcoz 1c2 | AB | Donse Grass [0.2¢ | 300 470 10150 | 9980 | 00057 | 078 [ BC | Unpaved | 120 | 9980 | 0900 | 00067 [ 13 | o003 085 | 51 Loz
€D | Unpaved 120 99.00 97.00 0.0167 21 0.02
DE | Unpaved 90 97.00 93.00 0.0444 34 oof
EF | Unpawd 80 923.00 $2.00 0.0125 18 o0.01
FG | Unpawd | 20 | 9200 § 9150 | 00250 | 2¢ | 000
tcos Tc1 AB | Dense Grass | 0.24 300 4.0 102.50 101.50 0.0033 0.97 BC Unpaved 300 101.50 101.00 0.0017 0.7 0.13 FG | Plped wassumed velocity » 3.00 | 700.00 0.08 1.25 75 Ltcos
CD | Unpaved 300 101.00 928.00 0.0100 1.6 005
DE Unpaved 120 98.00 95.00 0.0250 28 o.0f
€F | unpawed | 380 | 9300 | 7050 | o0ses | a1 | o003
LC04 7C1 | AB | Dense Grass | 024 | 300 4.70 7400 | 69.00 | oo167 | o0.51 BC | Piped whssumed velochy = 300 | 72000 | 007 § 038 | 38 LCO4
Lcos Tc1__| AB | Dense Grass | 0.24 | 270 470 7650 | 7220 | 00139 | o048 |BC| Paved | 230 | 7220 | 7150 | 00030 [ 1.1 | 008 | cD | Pived wassumed valocty = 3.00 | 80000 | 007 | 061 | 38 Loos
Lcos 7¢3 | AB | Dense Grass | 024 | 180 470 9300 | 8100 [o0o111 | 04 |BC| Peved | 380 | 8100 | 7800 [ 00om9 | 18 | 008 | cD | Piped whssumed velocty = 300 | 182000 | 097 J 062 | 37 1C08
1007 | Assumed 033 | 2 teor |
LC08 TC1__|AB | Woods |00 | 300 470 50.00 7220 | 00260 | 064 | BC ved | 490 | 8000 | 61.00 | 00388 | 32 | 004 068 | 41 | icos
Lco9 Tc1 | AB | Dense Grass [0.24 | %0 470 10120 | 10100 | 00040 | 021 [ CD| Unpaved | 120 | 6820 | 93500 | 00267 | 28 | o001 106 | &4 Lcoo
BC | Woods |04 | 2% 470 10100 | 9820 | oo112 | o078 |05 | Unpaved | 430 | 0500 | 7200 § 00335 | 37 | o003
EF Unpaved 25 12,00 82.00 0.0400 32 0.02
FG | tnpaved | 90 0200 | 5800 | 00046 { 34 | o001
LAKE PREVATT
trot Tc2. AB | Dense Grass | 0.24 300 470 138.00 134.20 0.0060 0.76 Bc Unpaved 400 13420 | 13200 0.005% 12 0.0% 093 56 LPOY
co| Paved | 500 | 13200 | 12800 § 00050 | 1.8 | o000
LPO2 7c1__| A | Dense Grass | 0.24 | 300 470 13000 | 129.00 | 00033 | 097 | BC | tnp 990 | 129.00 | 117.00 | 00121 | 18 | o013 112 | o7 LPo2

/-
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TABLE 2-3
SHEET FLOW SHALLOW CONCENTRATED FLOW CHANNEL FLOW
SUB-BASING FLOW 1D. SURFACE {n) | FLOW | 2.yr, 24hr | UPPER | LOWER | CALCD | TRAVEL | 1D. PAVED FLOW | UPPER | LOWER | CALCD | VEL. | TRAVEL | 1D. | FLOW | WP. | CHANNEL| ('n") | VEL. | FLOW [TRAVEL] TOTAL TIME BASIN
10. PATH DESC. LENGTH | RAINFALL Et. EL. SLOPE TIME OR LENGTH| EL. EL. SLOPE TiME AREA SLOPE LENGTH| TIME OF CONC, 10.
(feel) {inch) ifost) {feel) | (foot¥ool) | (hour) UNPAVED | (leet) (fest) {feet) | foolfoot) | (fps) | (hour) (sf) | (feet) | (foot/ (fos} § (feel) | (hour) | (hour) (min)
LPo3 rct AB | Dense Grass | 0.24 250 4.70 135.00 135.20 0.0032 0.85 cD Paved 970 135.00 | 129.00 0.0062 18 .17 1.04 62 Lro3
BC | Paved Road | 0.01 50 4.70 135.20 135.00 0.0040 0.02
LPo4 rct AB | Dense Grass | 0.24 70 4.70 129.%0 129.00 0.0071 0.22 OE | Unpaved 135 127.30 } 126.00 0.0096 1.6 0.02 H Dich w/assumed velocRy » 3.00 | 395.00 | 0.04 1.00 60 LPo4
BC | Dense Grass | 0.24 170 470 128.00 | 128.00 0.0059 0.9 EF | Unpaved 210 126.00 | 123.00 0.0143 19 0.03
€D | Dense Grass | 0.24 80 4.70 128.00 127.30 0.0117 0.18 FG | Unpaved 255 123.00 | 119.00 0.0157 20 004
GH P 20 119.00 | 117.50 | 0.0730 44 0.00
LPo3 Ict AB Woods 0.40 300 4.70 118.50 111.00 0.0250 0.63 BC | Unpaved 230 111.00 | 105.00 | 0.0261 26 0.02 0.67 40 LPoS
LPo6a Assumed 0.17 10 Lrosa
LPosb | Assumed 033 20 LPO5b
LrPor TC3 AB | Dense Woods | 0.80 J00 4.70 99.40 98.70 0.0023 2.92 BC | Unp 300 98.70 27.00 0.0057 1.2 0.07 299 180 LPo7
trog rct A8 Woods 0.40 50 470 107.50 107.00 0.0100 022 €D | Unpaved 320 106.00 | 105.00 0.0031 09 0.10 DE | Dfich wiassumed velocy = 3.00 103000 | O0.10 1.20 7 Lros
BC | Dense Grass | 0.24 250 4.70 107.00 106.00 0.0040 0.78
LPog Assumed 0.33 20 LPo9
LP1o Icd AB | Dense Woods | 0.80 170 4.70 100.60 100.00 0.0033 1.57 8C | Dich wassumed velocly = 4.00 | 1500.00 | 0.10 1.68 101 LP1o
LP11 Assumed 0.33 2 Le11
P12 ret1 A8 Woods 0.490 300 4.70 107.80 105.50 0.0077 104 BC | Unpaved 250 10550 | 103.70 0.0072 14 0.05 EF | Ditch wassumed velocly = 300 | 1900.00 § 0.18 1.79 107 LP12
CD | Unpaved 600 103.70 | 102.50 0.0020 07 023
DE Paved 6§00 102.50 ) 102.00 | 0.0008 0.8 0.28
P13 Assumed 0.25 13 LP13
P14 Tc2 AB | Dense Grsss | 0.24 250 4.70 76.00 73.00 0.0120 0.50 <D Paved 290 73.00 70.00 0.0103 2.1 0.04 DE | Pipad wassumed veloclly = 3.00 | 45000 | 0.04 0.58 33 P14
LP15 ret A8 | Dense Grass | 0.24 150 470 75.00 74.00 0.0067 0.42 CD | Unpaved 200 69.80 67.00 0.0140 1.9 0.03 FG | Pipsd whssumed velocly = 3.00 | 100.00 0.01 0.82 49 P13
BC | Dense Grass | 0.24 150 470 74.00 69.50 0.0280 024 OE | Unpaved 50 67.00 65.00 0.0400 32 0.00
EF | Paved 340 6500 | 6450 | 00015 | 0.8 0.12
P16 TCt AB | Denss Woods | 0.80 200 470 91.40 $0.00 0.0070 1.36 CD | Unpaved 40 88.00 87.00 0.0250 28 0.00 217 130 LP1s
8C | Dense Woods | 0.80 100 4.70 90.00 88.00 0.0200 0.51 DE | Unpaved 680 87.00 81.80 0.0078 14 0.13
EF Paved 1330 81.80 82.50 0.0143 24 0.13
LAKE McCOY-NORTH
MNO1 Assumed 0.17 10 MNo1
MNO2 Assumed - 0.33 2 M2
MNO3 et AB | Denso Grass } 0.24 | 300 470 112.00 11000 | 0.0067 073 BC vd | 340 110.00 | 109.00 | 0.0029 [X] 0.11 0.84 5 MNO3
MNO4 ret AB | Dense Grass | 0.24 130 4.70 78.00 78.00 0.0077 0.3% DE Paved 830 71.00 89.50 0.0023 1.0 0.18 0.65 3 MNO4
BC | Dense Grass | 0.24 8 4.70 75.00 71.00 0.0500 0.11 . .
MNOS rct AB Woods 0.40 100 470 76.50 73.00 0.0350 024 E&F Paved 560 T2.00 690.00 0.005¢ 1.5 o.10 063 38 MNOS
BC | Dense Grass | 0.24 | 110 470 73.00 72.00 0.0091 029
MNDS et AB | Dense Grass | 0.24 100 470 85.00 80.00 0.0500 0.14 CD | Unpaved 240 79.50 69.00 0.0433 34 0.02 09 &0 MNOS
8C | Donse Grass | 0.24 200 4.70 80.00 79.50 0.0025 0.78 OE | Unpaved 140 69.00 88.00 0.0214 24 0.02
EF | Unpaved 160 8800 | 6500 | 0.0083 13 0.03
MNO7 ez AB | Denss Gress | 0.24 300 4.70 $7.00 926.00 0.0033 0.97 8C | Unpaved 220 98.00 95.00 0.0045 11 0.08 1.34 81 MNO7
CD | Unpaved 480 $5.00 83.00 0.0250 26 0.03
DE | Unpsved 200 83.00 82.00 0.0030 1.1 0.03
EF | Unpaved 100 82.00 .00 0.0300 28 0.01
FG | Unpaved 330 .00 78.00 00030 (2] o.10
GH | Unpaved 340 78.00 75.00 0.0088 1.3 0.08
H | Unpaved | 310 7300 | 7000 } 00161 ) 2.0 0.04
MNo8 TC2 AB | Dense Grass | 0.24 200 4.70 83.50 79.00 0.0228 033 BC Paved | 280 77.00 75.00 0.0038 12 0.06 (] wassumed vel - .00 ]| 150.00 | 001 0.40 24 MNDS
MNOY rcr AB Woods 0.40 230 470 87.00 80.00 0.0280 0.54 CD | Unpaved 450 75.50 £6.00 0.0211 23 0.03 0.68 41 MNOS
8C Woods 0.40 50 A.70 80.00 75.50 0.0900 0.0%
MN1O TC AB | Dense Grass | 0.24 100 470 83,00 31.00 0.0400 0.18 DE 1 Unpaved 200 17.50 75.00 0.0128 18 0.03 H | Piped whssumed velochy = 300 | 190.00 | 0.02 0.9 59 MN1O
8c Woods 0.40 100 4.70 81.00 78.00 0.0300 0.28 EF | Unpaved 80 75.00 T0.00 0.0623 40 0.01
=] Woods 0.90 100 470 78.00 7750 0.0050 0.51 FG | Unpaved 120 70.00 61.50 0.0208 23 001
GH ]| Paved s 150 | 6700 | 00100 | 20 0.01
MN11 ] Assumed 033 1 20 | MNIT |
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SUBJECT : CALCULATION OF EXISTING CONDITIONS TIMES OF CONCENTRATION
IABLE 2-3
SHEET FLOW SHALLOW CONCENTRATED FLOW. CHANNEL FLOW
SUB-BASIN| FLOW 1D SURFACE {(n?) | FLOW | 2.yr, 24-br | UPPER LOWER | CALC'D | TRAVEL | ID. PAVED FLOW | UPPER | LOWER | CALCD | VEL. | TRAVEL | ID. | FLOW | W.P. |CHANNEL| ('n"} | VEL. | FLOW [TRAVEL] TOTAL NME BASIN
1.0, IPATH DESC. LENGTH] RAINFALL Et. EL. SLOPE TIME OR LENGTH| EL. EL. SLOPE TIME AREA SLOPE LENGTH| TIME OF CONC. 1.D.
(feet) {inch} {feet) (feet) | (footfool) | (hour} UNPAVED | (feet) (foet) {feet) 1 ffootfoot) | ffps) | (houn) (s1)_| (feet) | (footMoot) (fos) | (feef) | (hour) § (hour) (min)
MN12 7C2 AB Woods © | 0.40 150 470 143.00 147.70 0.0087 0.57 CD | Unpsved 750 14500 | 134.00 0.0147 20 0.11 1.07 64 MN12
BC | Dense Grass | 0.24 150 4.70 147.70 145.00 0.0180 028 DE | Unpaved 550 134.00 | 12200 0.0218 24 0.06
EF | Unpawed 250 12200 | 120.0¢ | 0.0080 14 0.05
MN13 7ct AB | Dense Woods | 0.60 300 4.70 119.50 114.00 0.0183 1.28 BC | Unpaved 470 114.00 | 106.00 0.0170 2.1 006 1.4 81 MN13
MN14 1ce AB | Dense Woods | 0.80 300 4.70 125.00 115.00 0.0233 1.16 BC | Unpaved 700 118.00 | 100.00 0.0257 28 008 139 83 MN14
CcD | Unpaved 270 10000 | 98.00 | 0.0074 14 0.05
DE | Unpaved 400 98.00 96.00 0.0050 1.1 0.10
MN1S ct AB | Dense Grass | 0.24 300 4.70 157.50 156,00 0.0050 0.82 8C | Unpaved 300 15600 | 153.50 0.0083 15 0.06 1.06 64 MN15
co Paved 1400 153.50 | 138.00 0.0111 21 0.18
MN16 7ct AB | Dense Grass | 0.24 | 250 4.70 139.30 135.80 0.0140 0.47 8C Paved 150 135.80 | 134.00 | 0.0120 22 0.02 0.49 29 MN16
MN17 Ict AB | Dense Grass } 0.24 150 4.70 137.00 133.00 0.0267 0.24 BC | Unpaved 600 133.00 | 125.00 0.0133 19 0.09 0.33 20 MN17
MN18 TC3 AB | Dense Grass | 0.24 50 470 125.00 123.00 0.0400 0.09 DE | Unpaved 790 117.20 | 101.00 0.0205 23 0.09 EF | Dich wassurmned vefoclly = 3.00 | 670.00 0.06 0.82 49 MN18
BC | Dense Grass | 0.24 200 4.70 123.00 119.00 0.0200 034
CO | Dense Woods | 0.80 0 4.70 119.00 117.20 0.0350 0.23
MN19 Assumed 0.33 2 MN19
MN20 TC4 AB_| Dense Woods | 0.80 300 470 112.00 106.50 0.0183 1.28 BC | U 840 106.50 72.00 0.0411 33 0.07 CO | Dich wiassumed veloclly = 3.00 | 600.00 | 0.07 143 86 MN20
MN21 Tct AB Woods 0.40 250 470 83.10 80.00 0.0124 074 8C | Unpaved 150 80.00 73.00 0.0467 35 0.01 ) 089 5 MN21
CD | Unpaved 800 73.00 | 6400 | 00113 1.7 0.13
LAKE McCOY-SOUTH
Msot rc2 AB | Dense Grass | 0.24 300 4.70 122.30 120.50 0.0060 0.78 BC | Unpaved 60 120.50 | 120.00 0.0083 1.5 001 FG | Ditch wassumed veloclly = 3.00 | 630.00 0.06 092 55 Msot
CD | Unpaved 30 120.00 | 119.00 0.0333 29 0.00
DE | Unpaved 2% 119.00 | 118.00 0.0040 10 0.07
EF | Unpaved 100 118.00 | 115.00 0.0300 28 0.01
Ms02 Tct AB | Dense Grass | 0.24 | 200 4.70 127.00 123.80 0.0160 0.37 BC Paved 750 123.80 | 90.00 | 0.0451 43 0.05 0.42 25 Mso02
Ms03 re2 AB | Dense Grass | 0.24 30 470 124.50 123.00 0.0500 0.05 €D | Unpaved 200 121.80 | 121.20 0.0030 09 0.06 DE | Piped wassumed velocky = 3.00 | 1880.00 | 0.17 1.08 65 MS03
BC | DenseGrass { 0.24 | 270 4.70 123.00 121.80 0.0044 0.79
MS04 rct AB | Dense Grass | 0.24 L4 470 119.25 118.00 0.0208 0.13 €D | Unpsved 120 104.00 93.00 0.0917 49 001 0.3% 24 MS04
8C | Dense Grass | 0.24 240 4.70 118.00 104.00 0.0583 0.28
MS05 rct AB | Dense Grass | 0.24 300 4.70 117.00 $8.00 0.0633 0.30 DE | Unpaved 80 $8.00 | 6200 | 0.2000 1.2 0.00 0.30 18 Msos
M08 Tt AB | Dense Grass | 0.24 300 4.70 97.50 96.30 ©.0040 030 BC | Unpaved 130 9830 | $6.00 | 00023 | 08 0.05 EF | Piped wassumned veloclly = 3.00 |125%000 § 092 } 1.25 75 MS06
CD | Unpaved | 470 9600 | 8800 | 00170 | 27 0.06
DE Paved 700 88.00 | 84.00 | 0.0057 13 0.13
MS07 rct AB | Dense Grass | 0.24 100 4.70 87.00 81.00 0.0600 0.13 8C Paved 3% 81.00 | 7600 | 0.0091 19 0.08 CD | Piped wassumed velocly = 3.00 | 28000 | 003 | 0.23 4 Msor
Mso8 Tt AS { Dense Grass | 0.24 120 4.70 1.2 72.00 90100 0.30 8c Paved 360 7200 | 6400 ] 0ofif 21 003 o1} wiassumod = 3.00 }60000 | 008 | 040 24 MS08
MS09 es AB | Dense Grass | 0.24 | 300 4.70 123.00 121.00 0.0067 073 8C | Unpaved 140 121.00 | 12000 | 0.0071 14 0.03 0.23 0 MS09
CD | Unpaved 580 12000 | 8000 | 00650 | 42 0.04
DE | Unpaved 180 80.00 75.00 0.0278 27 0.02
EF ved 160 7300 | €500 | 0035 ¢ 38 0.01
PARK AVENUE SYSTEM
PAOT ez AB | Dense Grass | 0.24 300 470 ¥37.80 137.00 0.0027 1.06 BC | Unpaved 860 137.00 | 125.00 0.0140 19 0.13 DE | Piped wiassumed velochy = 3.00 |4300.00 | 0.90 1.65 9” PAOY
co Paved 150 125.00 | 12480 | 0.0013 | 0.7 0.06 EF | Piped wissumed valocly = 9.00 [2100.00 | 0.05
PAO2 e AB | DenseGrass { 0.24 | 200 4.70 180.20 139.00 0.0060 0.5 8c Paved 620 3 159.00 | 157.50 | 0.002¢ 10 .17 CD | Piped wassurmed velocky = 900 {1350.00 | 005 § 0.77 L] PAG2
PACI ct AB | Dense Grass | 0.24 100 4.70 133.00 134.00 0.0100 026 DE | Unpaved 800 132.20 | 12500 | 0.0120 18 0.09 FG | Piped wassumed velocly = 3.00 | 200000 | 0.27 1.35 81 PAO3
BC | Denss Grass | 0.24 20 4.70 134.00 133.00 0.0500 0.04 EF Paved 150 125.00 | 12480 | 00013 | 0.7 0.06 GH | Plped whassumed veloclly = $.00 |2100.00 | 0.06
CD { Dense Grass | 0.24 180 4.70 133.00 132.20 0.0044 0.57
PACS ez AB | DenseGrass | 0.24 | 300 4.70 149.50 148.70 0.0027 1.06 8C | Unpaved 300 148.70 | 146.50 | 0.0073 14 0.06 EF | Piped wassumed velocy = 3.00 |1250.00 | 0.12 1.7 105 PADS
co Paved 1500 | 148.50 | 14200 | 0.0030 1.1 037 FG | Piped wassumed velocly = 9.00 |2100.00 | 0.06
DE Paved 85 142.00 | 13400 | 00122 | 23 0.08
PADS Assumed 0.17 10 PAOS
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2.5.4 Description of Sub-Basins

The sections which follow provide a narrative summary for each of the seventy-two (72) sub-basins
located within the study area including descriptions of: topography, sub-basin boundaries, drainage
pattems, major water features, outfall structures, land uses, and flooding conditions.

2.54.1 Lake McCoy South Basin

The major drainage feature in this basin is the portion of Lake McCoy south of Votaw Road. The
area included in this basin is bounded by Votaw Road on the north, Park Avenue on the west, and
U.S. 441 on the southwest. To the east and southeast, the drainage basin boundary is too irregular
to describe. Refer to Exhibit No. 1 for a depiction of the Lake McCoy South Basin (approximately
390 acres).

The Lake McCoy South Basin was divided further into nine (9) sub-basins to account for flood
storage upstream of the lake and differing hydrologic parameters. Sub-basins within this basin, such
as MS01 and MSO04, are identified using the prefix “MS.” Descriptions of each sub-basin including
storage areas and outfall structures are provided in the sections which follow.

2.5.4.1.1 Sub-Basin MS01

Sub-basin MS01 is located in the southwest portion of the Lake McCoy South drainage basin and
is defined by the area draining to the depressional wetland east of Florida Hospital (Node
MSO1NO1W). The area is bounded to the west by Park Avenue, to the south by Third Street, and
to the north by the development on Myrtle Street. The eastern boundary runs from the intersection
of Third Street and Forest Avenue northward to Sunbelt Living Center just east of the depressional
wetland.

The general pattern of runoff is from south to north with elevations ranging from 138 feet near the
intersection of Park Avenue and Third Street to approximately 91 feet in the depressional wetland
east of the hospital. Because nearly the entire sub-basin is developed, most runoff is conveyed to
the wetland via storm sewer. Several small ponds are located within the sub-basin; however, these
have not been included in the analysis because an insignificant volume is provided an construction
plans were not readily available. The elevation versus area relationship for the wetland east of
Florida Hospital was taken from the Orange County Aerial Topographic Maps. The outfall from this
wetland area is a 36-inch culvert which discharges northward to a stormwater pond on the south side
of Votaw Road (Node MSO2NO1P). Information regarding this culvert was obtained from the
Musselwhite Multi-Family Development plans. These plans also show a swale/ditch at the east end
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of Myrtle Street which would act as a high level overflow to the existing stormwater pond (Node
MS02NO1P). However, a private park has been built at this location and no ditch was evident during
field inspections.

2.5.4.1.2 Sub-Basin MS02

Sub-basin MS02 encompasses the area draining to the existing stormwater pond on the south side
of Votaw Road (Node MS02NO1P), west of Lake McCoy South . This area is primanily comprised
of the multi-family and high density single-family residential units between Myrtle Street and Lovell
Lane, with some pasture land to the southeast of the pond also contnibuting runoff. In addition to
direct runoff from the sub-basin, the outfall from the wetland in Sub-basin MS01 discharges into the
existing stormwater pond in Sub-basin MS02.

A majonity of the sub-basin drains eastward along Myrtle Street and Lovell Lane from a high point
of 127 feet to an elevation of 80 feet at the pond. Small ponds are located at the east end of each
of these roads. However, these ponds were not included in the computer modeling because they
are insignificant in relation to Lake McCoy South and plans for the development along Lovell Lane
could not be located. '

Orange County Aernial Topographic Maps were used to determine the elevation versus area
relationship of the existing stormwater pond (Node MS02NO1P). The pond outfall to Lake McCoy
South consists of a 36-inch culvert welded to a riser consisting of half a 48-inch culvert. The sizes
and lengths of the outfall structure were measured during field investigations. Elevations of the weir
overflow and pipe inverts were estimated based on the water level in the pond shown on the above
mentioned topographic maps.

2.5.4.1.3 Sub-Basin MS03

Sub-basin MS03 is comprised of the area which drains to the upper end of Greenwood Gorge (Node
MSO3NO01P). The area is bounded on the west by Park Avenue, on the south by Main Street (U.S.
441), and on the east by McGee Avenue. The northem boundary runs along Third Street to the
intersection with Forest Avenue, then to the intersection of First Street and Highland Avenue, and
then meanders through the Greenwood Cemetery. The sub-basin is entirely developed with the
primary land uses being commercial, residential, and cemetery. Elevations range from 139 feet at
Park Avenue to 86 feet at the bottomn of Greenwood Gorge. Most runoff is conveyed to the ravine
via storm sewer, although some areas within the cemetery runoff via overland flow.
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The southwestemn portion of this sub-basin previously drained to a drainwell on Highland Avenue,
just north of Main Street (U.S. 441). Within the last four (4) years, the drainwell was taken out of
service and a stonn sewer system was constructed to redirect runoff to the Greenwood Gorge. At
the same time, three (3) dams were constructed across the ravine to offset the increased drainage
area by providing water quality treatment and detention. The Sub-basin MSO03 divide crosses
Greenwood Gorge at the first of the three (3) drainage structures constructed across the ravine.

The outfall from Sub-basin MS03 is to the northeast to the middle segment of Greenwood Gorge
(MS04NO1P). At low flows, a 30-inch culvert with a type “E” riser (control) structure provides the
outlet. During extreme rainfall, flows are also conveyed through a spillway. The drainage structure
information and the elevation versus area relationship for the upper segment of Greenwood Gorge
was obtained from construction plans for the structures in Greenwood Gorge designed by Dyer,
Riddle, Mills, and Precourt. '

2.5.4.1.4 Sub-Basin MS04

As mentioned in the previous secjion, “three (3) drainage structures were constructed across
Greenwood Gorge to provide water quality treatment and detention. Sub-basin MS04 consists of
the area which drains directly to the middle segment of the ravine (MS04NO1P) via overiand flow.
This section of Greenwood Gorge also receives runoff discharged from the upstream Sub-basin
MSO03.

The extents of Sub-basin MS04 lie entirely within the Greenwood Cemetery. The grade in this area

-is relatively steep with elevations falling from 119 feet to 82 feet within approximately 600 feet. The

sub-basin is small in relation to the overall study area. It has been included in order to account for
storage in the middle section of the ravine.

The outfall from the middle segment of the Greenwood Gorge is to the northeast into the lower
segment of the ravine (MSO5NO1P). Like the upstream reach, the outfall for low flows is provided
by a 30-inch culvert with a type “E” riser (control) structure and large flows are conveyed by a
spillway over the dam across the ravine. The elevation versus area relationship and the drainage
structure information was obtained from the construction plans prepared by Dyer, Riddle, Mills, and
Precourt for the structures in Greenwood Gorge.

2.5.4.1.5 Sub-Basin MS05

Sub-basin MS05 consists of the small area which drains directly to the lower segment of Greenwood
Gorge (MSO5N01P) via overiand flow. The entire sub-basin lies within the Greenwood Cemetery
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and is characterized by relatively steep grades ranging from 115 feet to 74 feet. Although the sub-
basin is small, it has been included to account for the storage provided in the lower segment of the
ravine.

The runoff from this sub-basin, along with the inflow from the upstream sub-basins (MS03 and
MS04), discharges to Lake McCoy South. Low flows are conveyed by a 30-inch culvert with a type
“E” niser (control) structure. Large flows from extreme rainfall events are conveyed over a spillway
in the dam across the ravine. Information regarding the drainage structures and elevation versus
area relationship was obtained from the Dyer, Riddle, Mills and Precourt construction plans for the
structures in Greenwood Gorge.

2.5.4.1.6 Sub-Basin MS06

Sub-basin MS06 comprises the southeast portion of the Lake McCoy South drainage basin. The
sub-basin is defined by the area draining to the Christiana Avenue storm sewer system. On the
west, the sub-basin divide runs northward along McGee Avenue to First Street, then eastward past
Viotaw Village Subdivision, then northward to Magnolia Street, then eastward again to Christiana
Avenue, and northward along the west side of Christiana Avenue nearly to Votaw Road. Elsewhere,
the sub-basin boundary is difficult to describe. Refer to any of the four (4) exhibits for a depiction
of the MS06 sub-basin limits.

The general pattem of runoff is from the sub-basin boundary where elevations reach as high as 122
feet, toward the center of the sub-basin along the roadways to Christiana Avenue where the low
point is approximately 72 feet. At Christiana Avenue, runoff is collected in a storm sewer system
and piped directly to Lake McCoy South. No significant storage is provided within the sub-basin and
the storm sewer system has not been modeled. The sub-basin was called out separately from Lake
McCoy South in order to account for the different hydrologic parameters (time of concentration and
curve number).

2.5.4.1.7 Sub-Basin MS07

Sub-basin MSO07 consists of the portion of the Votaw Village Subdivision which drains to the existing
south stormwater pond (MSO7NO1P) in the development. Starting at the southwest corner of the
sub-basin, the boundary runs eastward along First Street past Votaw Village, then northward to
Magnolia Street, then eastward again to Christiana Avenue, and northward along Christiana Avenue.
To the west, the sub-basin is bounded by the Greenwood Cemetery and Lake McCoy South.
Elevations in this area range from 117 feet in the southwest cormner of the subdivision to 67 feet
adjacent to the pond.
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The general drainage pattemn is toward the streets in the subdivision where runoff is intercepted by
storm sewer and conveyed to the existing pond. The pond was designed to provide water quality
treatment and peak rate attenuation of runoff prior to discharging to Lake McCoy South. The outfall
control structure for this pond consists of a weir overflow as described in the construction plans for
Votaw Village prepared by Harling, Locklin and Associates. The dimensions of the pond were also
taken from these construction plans.

2.5.4.1.8 Sub-Basin MS08

Sub-basin MS08 consists of the portion of the Votaw Village Subdivision which drains to the existing
north stormwater pond (MSO8N01P) in the development. The area is bounded by Votaw Road on
the north, Christiana Avenue to the east, and Lake McCoy South on the southwest. Slopes in the
sub-basin are moderate, with elevations varying from 76 feet near Christiana Avenue to 66 feet
adjacent to the pond., '

Because the area is entirely developed, runoff is conveyed to the existing pond by storm sewer
systems. The pond then provides water quality treatment and attenuation of the peak runoff rate
prior to discharging to Lake Mccoy South. The construction plans for the Votaw Village Subdivision,
prepared by Harling, Locklin, and Associates, provided the information regarding the overflow weir
control structure and the elevation versus area relationship for the pond.

2.5.4.1.9 Sub-Basin MS09

Sub-basin MS09 is defined by the area draining directly to Lake McCoy South. The sub-basin is
bounded on the north by Votaw Road, on the east by Votaw Village Subdivision, and on the south
by the Greenwood Cemetery. The westemn boundary runs east of Highland Avenue from the
Greenwood Cemetery, to the Sunbelt Living Center, and then northward to Votaw Road. As the
major feature in the Basin, Lake McCoy South receives the runoff from all upstream sub-basins
designated with an MS prefix in addition to the direct runoff from Sub-basin MS09.

Lake McCoy South comprises roughly half of the basin area and lies adjacent to Votaw Road and
the Votaw Village Subdivision. To the west of the lake, slopes are relatively steep, rising to an
elevation of 123 feet in the Greenwood Cemetery just east of Highland Avenue. For this study, the
normal high water elevation for this portion of the lake was set at 62.3 feet, which is 6-inches above
the surveyed invert of the existing outfall pipe under Votaw Road. The existing outfall consists of
a 30-inch pipe under Votaw Road to Lake McCoy North. This reach was surveyed by Jones,
Hoechst, and Associates, Inc. (JHA) in conjunction with this study. JHA also surveyed the lowpoint
along the roadway centerline. This information was utilized to describe the connection between the
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northern and southern portions of Lake McCoy. The elevation versus area relationship of Lake
McCoy South was taken from the Orange County Aerial Topographic Maps.

2542 Dream Lake Basin

The major drainage feature in this Basin is Dream Lake, which is located west of Park Avenue, east

of Lake Avenue, south of Laurel Street, and north of Myrtle Street. The Dream Lake Basin

encompasses much of the southwest portion of the study area from Summit Street south to U.S. 441
(North Orange Blossom Trail).. Exhibit No. 1 depicts the extents of the Dream Lake Basin

(approximately 254 acres).

The Basin was subdivided into five (5) sub-basins which are identified with the prefix “DL” (i.e., DLO1,
DL02, etc.) Descriptions of the storage in each sub-basin and the connectivity between sub-basins
are provided in the sections which follow. Sub-basins DL0O1, DL02, and DL0O3 were included
because each provides significant flood storage upstream of Dream Lake.

2.56.4.2.1 Sub-Basin DL0O1

Sub-basin DLO1 is located in the southwest portion of the Dream Lake Basin and the overall study
area. The sub-basin is defined as the area draining to the existing pond (DLO1NO1P) located north
of Old Dixie Highway and west of Hawthorme Avenue and which is referred to as the Ustler Pond by
some sources. Refer to any of the four (4) exhibits for a depiction of the DLO1 sub-basin.

The DLO1 sub-basin includes much of the commercial development along U.S. 441 (North Orange
Blossomn Trail) from Washington Avenue to west of Bradshaw Road. According to previous studies,
this area drains directly to Ustler Pond via the storm sewer system along U.S. 441. Other areas
drain to the pond via overland flow and flow along the roadways.

In general, the slopes in this sub-basin are minimal, with the greatest change occurring in the vicinity
of Ustler Pond (from 152 feet down to 144 feet). Elevations along the northern pernimeter of the pond
are the lowest. Jones, Hoechst & Associates, Inc. (JHA) surveyed the dirt path separating the pond
from the depressional area to the north in Sub-basin DL02. The profile of this path was modeled as
a broad crested overflow between the two storage areas with a low point elevation of 147.7 feet.
The elevation versus area relationship for this pond was taken from the St. Johns River Water
Management District (SIRWMD) Aerial Topographic 'Maps. For areas above elevation 147 feet, the
basin divide was used to close the area.
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During the work on this project, JHA surveyed a water level in the pond of 144.1 feet. Immediately
following JHA'’s survey work, PEC staff learned that the pond was controlled by a drainwell and
observed the water level in the pond to be slightly above the overflow level of the drainwell. The
actual discharge elevation of the drainwell was not surveyed. Subsequent to the initial draft of this
report, R.H. Wilson and Associates provided Florida Department of Transportation construction plans
which included drainage well details. Based upon this information, the drainwell is located in a
structure which has a floor elevation of 144.5 feet and the overflow elevation of the drainwell is
approximately three (3) inches above the floor of the structure at elevation 144.75 feet. If should be
noted that following the discovery of the drainwell, the water level in Ustler Pond was observed to
be at or above the inlet elevation of the drainwell.

The drainwell located at Ustler Pond (node DLOTNO1P) was modeled as an outfall to the aquifer
using a rating curve. A detailed drainwell capacity analysis was beyond the scope of this study.
Therefore, the orifice equation was used to model the discharge capacity of the twelve (12) inch
drainwell. The primary function of the drainwell is to control the water level in the pond between
storm events. Following Orange County’s practice of setting the normal high water elevation six (6)
inches above the outlet elevation, an elevation of 145.25 feet was used as the initial stage in Ustler
Pond. This elevation is well above the water elevation surveyed by JHA.

2.5.4.2.2 Sub-Basin DL0O2

Sub-basin DLO2 is located in the Dream lake Basin just north of sub-basin DLO1 and includes the
proposed Rhapsody Oaks Subdivision site. The depressional area (DS02N0O1W) located on this site
is the defining water feature of the sub-basin. The drainage area extends to New Hampshire Avenue
on the west and beyond Washington Avenue on the east. The northern divide runs along the berm
of the existing stormwater pond which was constructed to serve the Oaks of Summit Lake
Subdivision. To the south, the sub-basin extends as far as U.S. 441. Originally, the area south of
Magnolia Street was thought to drain to sub-basin DL0O1; however, on at least two (2) separate
occasions, PEC staff observed runoff from Hawthome Avenue and Magnolia Street flowing
northward into the depressional area in sub-basin DLO2. Elevations in the sub-basin range from 156
feet at New Hampshire Avenue and 154 feet at U.S. 441 (North Orange Blossom Trail) to 141 feet
at the bottom of the depressional area.

Runoff from the undeveloped areas reaches the depressional area via overland flow. Runoff from
the developed areas to the southeast flows along the roadways to the depression. In addition, the
Ustler Pond in Sub-basin DL01 (Node DLO1N01P) will overflow into the depressional area during
large storm events.
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The elevation versus area relationship for the depressional area (Node DLO2NO1W) was taken from
the construction plans for the proposed Rhapsody Oaks Subdivision prepared by R.H. Wilson and
Associates. For areas which extend beyond the sub-basin, the sub-basin boundary was used to
close the area at each elevation. The normal high water level in this depressional area was
estimated/assumed to be halfway between the control elevations of Ustler Pond (upstream) and the
Oaks of Summit Lake pond (downstreamn). Sources suggest that the water level in this depressional
area is controlled by one or more drainwells; however, PEC was unable to locate any such
structures and the construction plans for the proposed Rhapsody Oaks Subdivision do not indicate
their existence. :

The overflow for this depressional area is northward to the existing stormwater pond in sub-basin
DL03 (Node DLO3NO1P) via overtopping of the pond berm. Based on construction plans for the
Oaks of Summit Lake Subdivision prepared by R.H. Wilson and Associates, the pond berm is at
elevation 148 feet. This elevation has been used for the connection between the depression (Node
DLO2NO1W) and the downstream pond (Node DLO3NO1P).

2.6.4.2.3 Sub-Basin DLO3

Sub-basin DLO3 is located west of Dream Lake and is comprised of the area draining to the existing
stormwater pond at the west end of Myrtle Street (Node DLO3SNO1P). This pond was constructed
to serve the Oaks of Summit Lake Subdivision which extends northward to Summit Street and
westward to New Hampshire Avenue. Some of the existing homes to the east on Washington
Avenue also drain toward the existing pond. Elevations range from 160 feet near Summit Street to
148 adjacent to the pond.

At present, only the Phase | portion of the Oaks of Summit Lake Subdivision has been constructed
in the northern portion of the sub-basin. Runoff from this area is collected in the existing storm sewer
system and piped directly to the existing stormwater pond. For this study, all of the Oaks of Summit
Lake has been modeled as developed area. Runoff from other areas currently reaches the pond via
overiand flow. During large storms, runoff will also discharge into the pond from the depressional
area (Node DLO2NO1W) to the south. The elevation versus storage relationship for the pond was
taken from calculations prepared by R.H. Wilson and Associates. The calculated storage correlated
well with the actual area of the constructed pond shown on Exhibit No. 1. The normal high water
level in the pond was taken.to be the current design control elevation of the pond. A drop structure
and culvert outfall to Dream Lake was constructed along with the pond. Information regarding the
control elevation, geometry of the outfall structure, pipe sizes, pipe lengths, and inverts were
obtained from construction plans prepared by R.H. Wilson and Associates.
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2.5.4.2.4 Sub-Basin DL04

Sub-basin DL04 is primarily comprised of a subdivision located northwest of Dream Lake. The
subdivision is bounded on the north by Summit Street, on the west by the Summit Oaks Subdivision,
and on the east by Dream Lake Drive. To the south, the sub-basin includes some undeveloped
fands. Elevations range from 160 feet in the northwest comner of the sub-basin to 140 feet adjacent
to the two (2) existing stormwater ponds in the southeast portion of the sub-basin.

The general drainage pattern is toward the streets in the subdivision where runoff is intercepted by
storm sewer and conveyed fto the existing ponds. Runoff from the undeveloped lands to the south
flows overiand toward these ponds. The ponds presumably provide water quality treatment and
peak rate attenuation prior to discharging to Dream Lake via a drop (control) structure and culvert
system. During the data collection phase of this project, PEC was unable to obtain construction
plans or drainage calculations which would provide information regarding the outfall control structure
or the elevation versus area relationships of the ponds. Thus, PEC was unable to include the
existing ponds in the routing model. Because the ponds are very small in relation to Dream Lake,
their exclusion from the routing model was anticipated to have minimal impact. The sub-basin was
included as a separate contributory area to Dream Lake in order to account for the variations in
curve number and time of concentration.

2.5.4.2.5 Sub-Basin DL05

Sub-basin DL05 encompasses the areas which drain directly to Drearmn Lake. The approximate
extents of the sub-basin are Summit Street to the north, Oak Street to the south, Washington
Avenue to the west, and Park Avenue to the east Elevations in this area range from 155 feet on
Summit Street to 115 feet at the water's edge. Although the sub-basin is almost entirely developed,
most runoff reaches Dream Lake via flow along the roadways in the sub-basin. A few storm sewer
systems have been constructed on the roads adjacent to the lake. Runoff is also piped to Dream
Lake from upstream sub-basins DIL.03 and DL04.

The primary outfall from the lake is a 24-inch culvert under Park Avenue. To the east of the road,
discharge from Dream Lake is conveyed via a senies of difches and culverts toward Lake McCoy
North. Survey subconsultant Jones, Hoechst and Associates, Inc. (JHA) provided most of the
information regarding this outfall. The secondary high level overflow for Dream Lake is Park Avenue
itself. Once into Park Avenue, runoff will either enter the storm sewer system along the roadway or
flow across the roadway and down Votaw Road. If the storm sewer system has capacity to accept
additional runoff, it will be directed to the pond adjacent to Lake McCoy in sub-basin PAQS.
Otherwise, runoff will flow directly to Lake McCoy North. Because the capacity of the storm sewer
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near Dream Lake is unknown, the latter possibility was modeled. The road profile, which was
obtained from F.D.O.T. construction plans for Park Avenue, circa 1979, was used to physically
describe this overflow. '

The elevation versus area relationship for Dream Lake was taken from St. Johns River Water
Management District (SURWMD) Aerial Topographic Maps. The water level shown on these maps
is 114.1 feet. This roughly corresponds to the Orange County Lake Index which lists a normal high
water elevation of 114.5 feet for Dream Lake. Orange County generally sets the normal high water
elevation six (6) inches above the outlet elevation and JHA survey indicates that the highest invert
on the culvert under Park Avenue is at elevation 113.74 feet, which is a good correlation between
sources. However, JHA also surveyed a water elevation of 115.1 feet in Dream Lake at a time when
very little outflow was noted. Upon further review of the survey by JHA, it was noted that the invert
of the next pipe downstream of Park Avenue was 114.5 feet. Following Orange County’s pracfice
of setting the normal high water elevation six (6) inches above the outlet elevation, an elevation of
1158.0 feet was used as the initial stage in Dream Lake. This elevation correlates well with the water
elevation surveyed by JHA.

2.54.3 Park Avenue Drainage Basin

This drainage basin is comprised of the areas which drain to the existing storm sewer system along
Park Avenue. The extents of this system are from Main Street (U.S. 441) north to Nancy Lee Lane.
At Votaw Road, the system outfalls eastward to the existing stormwater pond on the north side of
the road, west of Lake McCoy. This pond (Node PA0SNO1P) in turn.discharges to Lake McCoy via
a drop (control) structure and culvert outfall. This basin (approximately 306 acres) was included
separately in order to analyze the possibility of improving water quality treatment and peak rate
attenuation for a large portion of untreated development. Five (5) sub-basins are included in-this
‘basin and are identified with the prefix “PA” (i.e., PA01, PA02, efc.). Refer to Exhibit No.1 for a
graphical depiction of these sub-basins. Descriptions of each sub-basin are provided in the sections
which follow. ' ‘

2.5.4.3.1 Sub-Basin PAO1

Sub-basin PA01 consists of the area on the west side of Park Avenue and north of Grossenbacher
Drive which contributes runoff to the Park Avenue storm sewer system. The approximate limit of
the sub-basin on the west is Lake Avenue. To the north, the sub-basin divide is near Nancy Lee
Lane. Elevations range from 147 feet at the west end of Nancy Lee Lane to 125 feet at Park
Avenue. In general, drainage is eastward to Park Avenue via runoff along the roadways. Although
a few small ponds are located in this sub-basin, none provide an appreciable amount of flood
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storage relative to the overall study area and construction plans were not readily available.
Therefore, these existing stormwater ponds have not been included in the analyses contained in this
report. Rather, all runoff from this sub-basin has been directed to the pond on the north side of
Votaw Road, west of Lake McCoy (Node PAOSNO1P).

2.5.4.3.2 Sub-Basin PA02

Sub-basin PAO02 consists of the area in the Summerset Subdivision which drains to the existing
stormwater pond at the southwest comer of Lake Avenue and Martin Street (Node PAO2NO1P). The
sub-basin is bounded on the north by Martin Street, on the south by Summit Street, and on the east
by Lake Avenue. To the west, the sub-basin extends to the limits of the Summerset Subdivision.
Elevations range from 160 feet in the southwest portion of the subdivision to 150 feet adjacent to
the pond.

The existing pond in this sub-basin was designed to retain the 100-year runoff volume from the
Summerset Subdivision. Construction plans for the subdivision obtained by PEC depicted what
appeared to be only a first phase of the pond rather than the “as-built” pond. Therefore, the
elevation versus area relationship for the pond was taken from the St. Johns River Water
Management District Aerial Topographic Maps. Because the pond was intended to contain the
runoff from all but the most extreme rainfalls, no outfall structures were constructed. Nonetheless,
an outfall reach was included in the analyses contained in this report to simulate overtopping of the
pond which would flow along Martin Street to the Park Avenue storrm sewer systemn. A lag fime of
0.60 hours was applied to the hydrograph for this sub-basin to account for the time it would take for
any overflow from the Summerset Subdivision pond to reach the existing stormwater pond on Votaw
Road adjacent to Lake McCoy.

2.5.4.3.3 Sub-Basin PAQ3

Sub-basin PAO3 is comprised of the area west of Park Avenue which drains to the roadway between
Votaw Road and Grossenbacher Drive. The westemn extent of the sub-basin is at Lake Avenue, just
east of Summerset Subdivision. Elevations range from 147 feet at Lake Avenue to 125 feet at Park
Avenue. Consequently, the general drainage pattern is from west to east along the roadways toward
Park Avenue. At Park Avenue, runoff is intercepted by the storm sewer system and routed to the
existing stormwater pond on Votaw Road.

No significant storage is provided in this sub-basin. Therefore, all runoff from this sub-basin has
been directed to the existing stormwater pond on the north side of Votaw Road, west of Lake McCoy
(Node PAO5NO1P).

PEC/PROFESSIONAL ENGINEERING CONSULTANTS OC-070.SE2



Lakes McCoy, Coroni, and Prevatt Drainage Basin Study
Section 2.0 - Existing Conditions
March 6, 1997 Page 2-24

——
N

2.5.4.3.4 Sub-Basin PA04

Sub-basin PA04 consists of the area west of Park Avenue and south of Votaw Road which drains
to the storrn sewer system along Park Avenue. The southern extent of the sub-basin is Main Street
(U.S. 441). To the west, the sub-basin extends as far as Hawthome Avenue. Refer to Exhibit No.
1 for a depiction of the sub-basin. The general drainage pattem in the sub-basin is from west to east
and from south to north along the roadways with elevation falling from 154 feet at the westernmost
point to 118 feet at Park Avenue and Votaw Road. At Park Avenue, runoff is intercepted in the
roadway storm sewer system and conveyed to the existing stormwater pond (Node PAOSNO1P) on
Votaw Road. Because the sub-basin has no significant storage upland of this pond, the runoff
hydrograph was routed directly to the pond.

2.5.4.3.5 Sub-Basin PA0S

Sub-basin PAO5 was delineated to include direct rainfall on the existing pond (Node PA0SNO1P)
located north of Votaw Road and west of Lake McCoy. This pond serves as the outfall for the Park
Avenue storm sewer system. As such, it receives runoff from roughly 250 acres of developed area,
for which little other treatment is provided. As mentioned previously, the Park Avenue Drainage
Basin, which drains to this pond, was included as a separate basin in order to analyze the possibility
of improving water quality treatment and aftenuation of the peak rate of runoff.

Based on Florida Department of Transportation (FDOT) construction plans for the widening of Park
Avenue (circa 1979), the pond was intended to have a dry bottorn at elevation 61.9 feet. Apparently,
the pond was also intended to recover via percolation, as evidenced by a lack of any drawdown
device such as an orifice in the outfall structure or underdrains. However, for the duration of this
study, the pond has been wet, with the water level consistently at or near the overflow elevation of
the outfall structure and close to the top-of-bank. According to the FDOT plans, the elevation of the
top of the structure is 67.0 feet and the pond top-of-bank is 69.0 feet. Thus, at present, the pond
provides little more treatment than containment of some floating trash and debris. Even its function
in this capacity is limited because much of the aluminum skimmer is missing. Because the available
volume is limited, the pond also has little ability to attenuate runoff from the upstream basin.

The top of the drop structure outfall has been used as an initial water elevation in the analyses
contained in this report. All other information regarding the pond and outfall structure was obtained
from the above referenced FDOT construction plans.
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2.5.4.4 Buchan Pond Drainage Basin

The defining drainage feature in this basin is Buchan Pond, which is located northwest of the
intersection of Lake Avenue and Grossenbacher Drive. Most of the area contributing runoff to
Buchan Pond is located to the north and west within the Pines of Wekiva, P.U.D. Several detention
ponds have been constructed in this development to provide water quality treatment and attenuation
of runoff prior to discharge to Buchan Pond. Accordingly, the basin has been further divided into five
(5) sub-basins, four (4) of which are defined by detention ponds within the Pines of Wekiva P.U.D.
and one (1) which includes Buchan Pond itself. These sub-basins are identified on the Exhibits and
throughout the calculations with the prefix “BP” (i.e., BP0O1 through BP0S). Descriptions of the
storage in each sub-basin and the connectivity between sub-basins are provided in the sections
which follow. Refer to Exhibit No. 1 for a depiction of the Buchan Pond Drainage Basin and the sub-
basins therein (approximately 141 acres).

2.5.4.4.1 Sub-Basin BP0O1

Sub-basin BP01 consists of the portion of the Pines of Wekiva development which drains to the
existing detention pond adjacent to Lake Avenue (Node BPO1NO1P) northeast of Buchan Pond. This
pond was identified as Pond No. 3 in the Pines of Wekiva construction plans.

The entire sub-basin is developed as single-family residences. The drainage pattern is typical of
development of this type; runoff flows toward the streets in the subdivision where it is intercepted
by storm sewer and conveyed to the existing detention pond. In this instance, runoff drains from the
northemn portion of the subdivision, where elevations are approximately 150 feet, southward to the
existing pond which is controlled at an elevation of 139 feet.

The existing stormwater pond (Node BP0O1NO1P) in this sub-basin was designed to provide water
quality treatment and attenuation of runoff prior to discharging to Buchan Pond. Construction plans
prepared by Schemmer Associates were used to define the elevation versus area relationship for
the pond, the drop structure and culvert outfall to Buchan Pond, and the control elevation of the
pond.

2.5.4.4.2 Sub-Basin BP02
Sub-basin BPO2 is defined as the area draining to the Pines of Wekiva Upper Pond No. 2. The

designation for the pond in this study is Node BPO2NO1P. Presently, only a portion of the sub-basin
has been developed as a single-family residential subdivision. Construction plans have been
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approved for additional residential development in the remainder of the sub-basin; therefore, the
entire area was considered as developed for this study.

The variation in elevation throughout this sub-basin is relatively minor with high elevations of
approximately 150 feet and low elevations adjacent to the pond of 147 feet. The control water
elevation in the existing pond is 143 feet. As’ with most recent development, a majority of the runoff
is conveyed to the pond via storm sewer systems. The existing stormwater pond (Node BP0O2N01P)
provides water quality treatment and peak rate attenuation of runoff from the sub-basin prior fo
discharging via a drop (control) structure and culvert outfall to the existing stormwater pond in sub-
basin BP04 (a.k.a., Node BPO4NO1P and Pines of Wekiva Lower Pond No. 2). Construction plans
prepared by Schemmer Associates and CCL Consultants were used to identify the dimensions of
the pond and outfall control structure.

2.5.4.4.3 Sub-Basin BP03

The Apopka Ninth Grade Center encompasses all of sub-basin BP03. This sub-basin is located in
the western portion of the Pines of Wekiva P.U.D. and to the north of Apopka High School. The
elevations on the school site range from a high near 150 feet at the buildings to 147.5 feet adjacent
to the ponds. :

The site is served by two (2) existing dry bottom stormwater ponds located at the north and south
ends of the site. The ponds are interconnected on both the west and east sides of the school by
storm sewer collection systemns. The outfall control structure for both ponds is located on the storm
sewer system east of the school and consists of a weir overflow in a modified type “J” manhole.
From this manhole, an outfall pipe extends eastward to the existing pond in sub-basin BP04 (a.k.a.,
Node BP04NO1P and Pines of Wekiva Lower Pond No. 2). For the purpose of this study, the two
(2) ponds on the school site were combined and treated as one storage node (Node BPO3N0O1P) and
the outfall control structure was modeled as a drop structure and culvert. The initial water elevation
was faken to be the bottom of the north pond, which was the lower of the two, because the ponds
were observed to be dry during field investigations shortly after heavy rains. All of the information
used to model the systems in Sub-basin BP03 was obtained from construction plans and drainage
calculations prepared by John B. Webb & Associates.

2.5.4.4.4 Sub-Basin BP04

Sub-basin BP04 is comprised of the area draining to the Pines of Wekiva Lower Pond No. 2. At
present, the portion of the development east of this existing stormwater pond (Node BPO4NO1P) has
been developed with single-family residences. The area to the west of the pond has been approved
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for similar development. For this study, the entire sub-basin was considered as developed. Runoff
from the existing and proposed subdivisions will be conveyed to the pond via storm sewer systems.
In addition to direct runoff from Sub-basin BP04, the existing pond receives runoff discharged from
upstream ponds in Sub-basins BP02 and BP03. The existing stormwater pond (Node BP04N0O1P)
provides water quality treatment for sub-basin BP04, as well as, attenuation of the peak rate of runoff
for all upstreamn drainage areas before discharging to Buchan Pond. Construction plans for the
Pines of Wekiva, Phase |, prepared by Schemmer Associates were used to define the elevation
versus area relationship of the pond (Node BPO4NO1P). Likewise, these plans were referenced to
obtain information regarding the drop structure and culvert outfall to Buchan Pond, as well as, the
control water level of the pond.

2.5.4.4.5 Sub-Basin BP05

The area draining directly to Buchan Pond describes sub-basin BP05. The extents of the sub-basin

_include Buchan Pond and the athletic field to the west of the water body. The boundaries are Lake
Avenue to the east, Grossenbacher Drive to the south, Apopka High School to the southwest,
Apopka Ninth Grade Center to the northwest, and the subdivisions in the Pines of Wekiva P.U.D.
to the north. Elevations in this area range from 153 feet at the Apopka High School baseball field
to approximately 137 feet at the water's edge of Buchan Pond.

Buchan Pond comprises over half of the sub-basin. Most of the remaining area drains to Buchan
Pond via overiand flow. The exception is one (1) small water quality pond; however, it has been
ignored since it provides an insignificant volume of storage.

The elevation versus area relationship for Buchan Pond was taken from St. Johns River Water
Management District (SJIRWMD) Aerial Topographic Maps. The outfall control structure, which
discharges to the Grossenbacher Drive drainage system in Sub-basin MN15 was surveyed by
subconsultant Jones, Hoechst, & Associates, Inc. (JHA). JHA's survey indicated an overflow weir
elevation of 137.16 feet. Following Orange County’s practice of setting the normal high water
elevation six (6) inches above the outfall elevation; the initial stage in Buchan Pond was set at 137.7
feet.

2.5.4.5 Lake McCoy North Basin

The major drainage feature in this basin is the portion of Lake McCoy north of Votaw Road. The
Lake McCoy North Basin (approximately 881 acres) includes all of the study area bounded by Vofaw
Road, Sandpiper Street, Park Avenue, and Thompson Road. Within these limits, the Basin was
divided into fourteen (14) sub-basins. = Outside of these limits, seven (7) other areas are included
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in the basin. One (1) sub-basin lies south of Votaw Road, between Christiana Avenue and
Thompson Road. Three (3) are located west of Park Avenue along Grossenbacher Drive, and three
(3) other sub-basins are located between Sandpiper Street and Welch Road, adjacent to Park
Avenue. The sum of all areas in the Lake McCoy North Basin comprises approximately 24 percent
of the total study area.

In addition to the twenty-one (21) sub-basins included in the Lake McCoy North Basin, all of the
previously discussed basins drain to this lake. For instance, the Lake McCoy South Basin is
connected to Lake McCoy North with an existing culvert under Votaw Road. Dream Lake discharges
to Lake McCoy North via a series of ditches and culverts which run through the Apopka Middle
School site. Runoff from the Park Avenue Drainage Basin is conveyed to an existing pond located
north of Votaw Road adjacent to Lake McCoy North, which discharges to the lake. And, Buchan
Pond outfalls to the Grossenbacher Drive storm sewer system which discharges toward Lake McCoy
North via a culvert under Park Avenue. The total area draining to Lake McCoy North, including all
upstream Basins, makes up approximately 63 percent of the total study area.

Descriptions of the storage areas and outfall structures located in each sub-basin within the Lake
McCoy North basins are provided in the sections which follow. The extents of each sub-basin are
illustrated on Exhibit No. 1.

2.5.4.5.1 Sub-Basin MNO1

Sub-basin MNO1 encompasses the small area on the northeast corner of Park Avenue and Votaw
Road that drains to the open ditch associated with the Dream Lake outfall. This sub-basin was .
included in the model only to account for the downstream impacts on the outfall pipe from Dream
Lake. As mentioned in the description of Sub-basin DLO0S5, the primary outfall from Dream Lake to
Sub-basin MNO1 is a 24-inch culvert under Park Avenue. The upstream and downstream inverts
of this culvert were surveyed by Jones, Hoechst, and Associates, Inc. (JHA) as 113.72 feet and
113.74 feet, respectively. The outfall culvert leaving Sub-basin MNO1 is also 24-inches in diameter.
However, the upstream invert on this culvert was surveyed by JHA as 114.49 feet. Thus, the culvert
leaving this sub-basin actually controls Dream Lake nine (9) inches higher than would the culvert
under Park Avenue. This distinction is important because the nine (9) inch increase in the normal
high water elevation of Dream Lake results in a loss of approximately 12.8 acre-feet of flood storage
in the lake. This reduction in flood storage results in higher peak flood stages in Dream Lake for all
of the storm events analyzed.
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2.5.4.5.2 Sub-Basin MNO2

Sub-basin MNO2 consists of the portion of the Apopka Middle School site draining to the three (3)
existing stormwater ponds on the south side of the school. This area.is located on the northeast
comer of Park Avenue and Votaw Road and extends eastward to the school athletic field. Elevations
in this sub-basin vary from 128 feet (approximately 900 feet north of Votaw Road) to 118 feet
adjacent to the ponds.

As mentioned above, the sub-basin includes three (3) existing dry boftom stormwater ponds located
on the south side of the school. Runoff reaches these ponds via overland flow and storm sewer
systems. The storm sewer systemn is configured such that the three (3) existing ponds are
interconnected. The outfall for all three (3) ponds is located in the southemmost pond and consists
of a drop structure and culvert which connects to the Dream Lake outfall pipe downstream of Sub-
basin MNO1. For this study, it was assumed that the existing ponds would act as one. Thus, the
three (3) ponds were combined and treated as one storage area (Node MNO2NO1P). Information
regarding the stage versus area relationships of the ponds was obtained from drainage calculations
for the school site prepared by GAl Consultants. These dalculations also provided the information
regarding the outfall structure and the invert of the Dream Lake outfall pipe at the point of connection
in the junction manhole designated as Node MNO2N0O2D.

2.5.4.56.3 Sub-Basin MNO3

Sub-basin MNO3 includes the Apopka Middle School athletic field and a portion of the Orange
County School Bus Depot located north of Votaw Road. Runoff from these areas drains to a small
stormwater pond (Node MNO3NO1P) at the southeastemn corner of the school athletic field via
overiand flow. Elevations in this sub-basin vary from 116 feet in the school bus depot to
approximately 106 feet at the outfall from the pond.

The Dream Lake outfall pipe runs through this sub-basin and discharges to a stream just east of the
athletic field. Jones, Hoechst, and Associates, Inc. (JHA) surveyed this outfall pipe at the last two
(2) manholes, which lie adjacent to the existing pond and at its outlet. The existing stormwater pond
in sub-basin MNO3 discharges to the Dream Lake outfall pipe at each of the last two (2) manholes.
The upstream manhole, designated as Node MNO3NOZ2D in this study, is located in the existing pond
and has a three (3) foot weir cut in one side at elevation 105.94 feet to allow for outflow from the
pond. At the east end of the pond, a trapezoidal weir was constructed at elevation 105.95 feet to
provide a second outfall. On the downstream side of this weir, a flume was constructed to direct
runoff into the last manhole on the Dream Lake outfall pipe which has been designated as Node
MNO3NO3D. The elevations and geometry of these weirs was surveyed by PEC using elevations

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE2



Lakes McCoy, Coroni, and Prevatt Drainage Basin Study
Section 2.0 - Existing Conditions
March 6, 1997

L —

Page 2-30

————

surveyed by JHA as benchmarks. The elevation versus area relationship of the pond (Node
MNO3NO01P) was taken from Orange County Aerial Topographic Maps.

The information surveyed by JHA also was used to model the Dream.Lake outfall through this sub-
basin. The model includes the culvert reaches from Node MNO2N02D to Node MNO3NO2D to Node
MNO3NO03D to the outlet end at a stream just east of the Apopka Middle School athletic field. It
should be noted that significant erosion has occurred at the outlet from the Dream Lake outfall pipe
to the stream east of this sub-basin and that the energy dissipator at this location has structurally
failed.

2.5.4.5.4 Sub-Basin MN04

Sub-basin MNO4 consists of the portion of the Lake McCoy Forest Subdivision draining to the
existing pond at the end of Songbird Way. This area is located north of Votaw Road, immediately
east of Lake McCoy. The general drainage pattern-is toward the streets in the subdivision, where
roadside swales and storm sewer systems intercept runoff and convey it to the existing pond.
During the data collection phase of this project, PEC obtained construction plans from the Orange
County archives for the Lake McCoy Forest Subdivision. However, these plans did not reflect “as
built” conditions with regard to pond size, pond location, and the number of ponds in the subdivision.
Thus, Sub-basin MNO4 was included simply as direct runoff to Lake McCoy North. Because the
pond in this area is very small in relation to Lake McCoy North and the overall study area, its
exclusion has minimal impact on the results of the study.

2.5.4.5.5 Sub-Basin MNO5

Sub-basin MNOS is mostly comprised of the portion of the Lake McCoy Forest Subdivision draining
to the existing pond at April Lane and Songbird Way. This area is located between Lake McCoy and
Votaw Road, just east of Sub-basin MNO4. Runoff drains from the homesites, where elevations are
as high as 76 feet, toward the roadways. At the roads, swales and storm sewer systems convey
runoff toward the existing pond where surrounding elevations are 68 feet. As outlined in the
description of Sub-basin MNO4, the construction plans for the Lake McCoy Forest Subdivision on
file in the Orange County. archives did not reflect “as-built” conditions. In fact, these plans do not
show a pond in this sub-basin. For lack of other information, runoff from Sub-basin MNO5 was
‘modeled as direct runoff to Lake McCoy North. Because the pond in this area provides minimal
storage in relation to Lake McCoy and the overall study area, its exclusion has minimal impact on
the results of this study.
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2.5.4.5.6 Sub-Basin MNQ6

Sub-basin MNO6 consists of the area draining to the ponds in the Oaks-on-the-Lake Subdivision.
This area includes the subdivision itself and adjacent lands to the east. In the subdivision, runoff
from the lots drains along the roadway where it is intercepted in storm sewer systems and conveyed
to existing ponds. The area to the east of the subdivision drains to the northern existing pond via
overiand flow. This pond provides water quality treatment and peak rate attenuation prior to
discharging to Lake McCoy North. A second pond is located at the entrance to the subdivision.

The “as-built” construction plans for the Oaks-on-the-Lake Subdivision prepared by Conklin, Porter,
and Holmes (CPH) were obtained from the Orange County drawing archives. However, the plan set
was not complete and some information regarding the outfall control structure from the northem
pond was not available. Due to insufficient information, the ponds were not included in the analyses
contained in this report. Rather, the sub-basin hydrograph was routed directly to Lake McCoy North.
Because the storage volume provided in these ponds is small and most runoff is discharged to Lake
McCoy, their exclusion has a negligible impact on the overall study area.

2.54.5.7 Sub-Basin MNO7

Sub-basin MNO?7 is located in the southeast portion of the Lake McCoy North Basin and is defined
by the area draining to the depression southeast of the intersection of Votaw Road and Christiana
Avenue (Node MNO7NO1W). The area is bounded to the west by Christiana Avenue, to the north
by Votaw Road, and to the east by Thompson Road. The southemn boundary meanders from
Christiana Avenue to Thompson Road as shown on Exhibit No. 1.

The general pattemn of runoff is westward and northward from the high areas near Thompson Road
and Lisa Lane (elevation 105 feet) to the low area (elevation 69 feet) southeast of Votaw Road and
Christiana Avenue. As shown on Exhibit No. 2, land uses in the sub-basin are varied, with multi-
family and single-family residences, nurseries, open lands, pasture lands, and wood land. Despite
some development, no roads other than Votaw Road, Thompson Road, and Christiana Avenue are
paved, and no storm sewer has been constructed. Runoff is conveyed fo the depressional area via
overiand flow and flow along the unpaved roads.

The elevation versus area relationship was taken from Orange County Aerial Topographic Maps.
The storage provided in the sub-basin is minimal; however, the sub-basin was included separately
to account for the vanation in hydrologic parameters (i.e., time of concentration, runoff curve
number, and peak rate factor). The outfall from the depressional area was difficult to define. Based
on field observations and Orange County Aerial Topographic Maps, runoff discharges to Votaw Road
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just east of Christiana Avenue at an elevation of approximately 70 feet. Once into Votaw Road, it
was assumed that runoff would be intercepted in the roadway storm sewer system and conveyed
to Lake McCoy North.

2.5.4.5.8 Sub-Basin MNO8

Sub-basin MNO8 consists of the area which drains to an existing stormwater pond (Node
MNOBNO1P) at the end of Pine Oaks Court. For the most part, the contributory drainage area is
confined to the Pine Oaks Subdivision located just west of Thompson Road and south of the Wekiva
Landing Subdivision. Runoff from this area gets to the existing pond via overiand flow and storm
sewer systems.

The sub-basin and pond are small in relation to most of the sub-basins in the study area.
Nonetheless, it was included because construction plans were available and the pond was designed
to retain at least some volume of runoff. The elevation versus area relationship was taken from the
construction plans for the Pine Oaks Subdivision prepared by Lochrane Engineering. Discharge
from the pond to Lake McCoy North occurs when the pond overtops the berm. The elevation at
which overtopping occurs was also taken from these construction plans.

2.5.4.5.9 Sub-Basin MNQO9

Sub-basin MNO9 is comprised of the area draining to an existing stormwater pond in the Wekiva
Landing Subdivision (Node MNO9NO1P). The sub-basin includes a portion-of the Wekiva Landing
Subdivision and the low-density residential development to the east of this subdivision. The area
is bounded by Qak Point Circle on the north, Thompson Road on the east, Pine Oaks Subdivision
on the south, and Wekiva Landing Drive on the west, Elevations range from 90 feet at Oak Point
Circle to 66 feet adjacent to the pond,

Runoff is conveyed to the existing pond by swales along the roadway and via overland flow. The
existing pond (Node MNO9NO1P) provides water quality treatment and peak rate attenuation of runoff
from the sub-basin prior to discharging via a drop (control) structure and culvert outfall to Lake
McCoy North. Construction plans “as-builts” prepared by Briskey Engineering Company for the
Wekiva Landing Subdivision were used to identify the elevation versus storage relationship and the
outfall control structure dimensions. These plans were also used to define the high level overflow
from the pond, over Wekiva Landing Drive, to Lake McCoy North.
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2.5.4.5.10 Sub-Basin MN10

Sub-basin MN10 consists of the area contributing runoff to the existing east pond in the Oakwater
Estates Subdivision (Node MN10NO1P). This area is located on Oakpoint Circle which is situated
south of Sandpiper Street and west of Thompson Road. The sub-basin includes a portion of the
Oakwater Estates Subdivision and adjacent lands fo the north, Elevations range from as high as
85 feet north of the subdivision to 66 feet adjacent to the pond.

The subdivision is developed with low density, single-family residences. Consistent with most recent
development of this type, runoff flows toward the streets where it is intercepted by storm sewer
systems and conveyed to an existing detention pond. The pond provides water quality treatment
and attenuation of the peak rate of runoff prior to discharging to Lake McCoy North via a drop
structure and culvert outfall. The dimensions of the pond and outfall control structure were identified
using the construction plans for the Oakwater Estates Subdivision prepared by GAl Consultants.

2.5.4.5.11 Sup-Basin MN11

Sub-basin MN11 is defined by the area contributing runoff to the existing western pond in the
Oakwater Estates Subdivision (Node MN11NO1P). This area is located south of Sandpiper Street
and west of Thompson Road along Oakpoint Circle on a peninsula extending into Lake McCoy North.
The drainage area is comnprised entirely of low density, single-family residences within the Oakwater
Estates Subdivision. The vanation in elevation is slight, ranging from approximately 70 feet abutting
some homes to 66 feet adjacent to the pond.

The pattern of runoff is typical of current residential development. Runoff flows toward the streets
where it is picked up by storm sewer systems and conveyed to the existing detention pond. The
pond then functions to fumish water quality treatment and peak rate attenuation of stormwater runoff
from the sub-basin. Discharge to Lake McCoy North is by means of a drop structure and culvert
outfall. The construction plans for Oakwater Estates prepared by GAl Consultants were referenced
for dimensions of the pond and outfall control structure.

2.5.4.5.12 Sub-Basin MN12

Sub-basin MN12 is located southwest of the intersection of Welch Road and Rock Springs Road,
with the roadways being the north and east boundaries, respectively. The southern boundary runs
along the south side of Nancy Lee Lane from Rock Springs Road to the Pines of Wekiva
Subdivision. The property boundary for this development makes up much of the western sub-basin
boundary from Nancy Lee Lane to Welch Road.
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Elevations in this area vary from 150 feet near the Pines of Wekiva property boundary to 120 feet
bordering Rock Springs Road. Consequently, the drainage pattern is from the western boundary
eastward to Rock Springs Road. At the roadway, runoff is intercepted by a roadside ditch that
conveys it toward double 36-inch culverts under Rock Springs Road. These culverts outfall to a
ditch in Sub-basin MN13 that conveys runoff eastward to an existing wetland. Culvert information
was surveyed by Jones, Hoechst and Associates. The elevation versus area relationship for the
roadside ditch and adjacent low areas was taken from St. Johns River Water Management District
Aerial Topographic Maps.

2.5.4.5.13 Sub-Basin MN13

Sub-basin MN13 is situated southeast of the intersection of Welch Road and Rock Springs Road.
The area is bounded on the north and west, respectively, by these roadways. On the south, the sub-
basin divide runs just north of the Apopka Assembly of God Church. The eastern boundary lies
approximately 1,400 feet east of Rock Springs Road. The water feature that defines this area is a
shallow wetland (Node MN13N01W) which lies along the eastern sub-basin boundary.

The sub-basin is primarily undeveloped, with the natural elevations falling off eastward from 128 feet
abutting Rock Springs Road to 103 feet in the wetland. Surveyed elevations in the wetland were
obtained from construction plans for the Florida Power Corporation Substation at the intersection of
Welch Road and Rock Springs Road. When compared to the Orange County Aerial Topographic
Maps, significant discrepancies in elevations were observed. Following field investigation, it seemed
likely that the Orange County maps were unreliable due to the density of the tree-canopy.in the
wetland. Based on several aerial photographs, the densely forested wetland in this sub-basin
encompasses approximately 18 acres. Using the surveyed bottomn elevation and the areal extents
determined from photographs, the elevation versus area relationship was estimated to account for
the attenuation in the wetland.

Outflow from the wetland (Node MN13NO1W) is split, particularly during large storms. During
periods of low flow, the majority of runoff flows southward to Sub-basin MN14 via an existing
drainage ditch. Cross sections of this ditch were surveyed at 200 foot intervals by Orange County
in Apnil 1996. From the surveyed information, a rating curve of channel discharge versus wetland
water elevation was developed using the U.S. Army Corps of Engineers HEC-RAS, Version 1.1
computer program. HEC-RAS is described in Section 1.6.3.3 of this report and the program
input/output for the channel in Sub-basin MN13 is provided in Volume II, Section 2 of this report.

The secondary outfall for the wetland (Node MN13NO1W) is to the east to Sub-basin LPOS. For
small storms, the outflow in this direction is conveyed through a single 18-inch driveway culvert
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along Welch Road. The information regarding this culvert was obtained from construction plans for
improvements to Welch Road prepared by Hollis Engineering. During large storms, runoff is
expected to sheet flow into Sub-basin LP0O8. Elevations adjacent to the east side of the wetland
were surveyed by Orange County in order to define this overflow.

2.5.4.5.14 Sub-Basin MN14

Sub-basin MN14 consists of the area draining to an existing cross culvert under Sandpiper Street
located approximately 550 feet west of Ustler Road. The sub-basin is bounded on the west by Rock
Springs Road. To the north and east the sub-basin divide runs parallel to the ditch/stream that starts
at the Apopka Assembly of God Church and flows to the existing cross culvert under Sandpiper
Street. The southem sub-basin divide lies just south of Sandpiper Street. Refer to Exhibit No. 1 for
a depiction of the sub-basin boundaries.

Elevations in Sub-basin MN14 vary from 126 feet at Rock Springs Road to approximately 76 feet
at the cross culvert location on Sandpiper Street. Thus, the general pattern of runoff is eastward,
with most runoff being conveyed by the ditch/stream along the north and east sub-basin boundary.
Runoff diséharged from the wetland in Sub-basin MN13 also enters this stream just east of the
Assembly of God Church. Where the stream crosses Sandpiper Street, a 48-inch cross culvert was
provided to convey runoff southward to Sub-basin MN18. Information regarding this culvert was
surveyed by Jones, Hoechst and Associates, Inc. for this study. In order to include this culvert in
the hydraulic model of the study area, a “dummy node” or assumed storage node was used at the
upstream end of the culvert. This node was designated as MN14NO1D in the model.

2.5.4.5.15 Sub-Basin MN15

Sub-basin MN15 is defined as the area which drains to existing inlets at the intersection of Lake
Avenue and Grossenbacher Drive. The area is bounded by Grossenbacher Drive on the north, Lake
Avenue on the east, and Martin Street on the south. The western boundary lies midway between
O’Leary Court and O’Shea Court. Elevations in this area range from 157 feet at the southwest
portion of the sub-basin to 138 feet at the intersection of Grossenbacher Street and Lake Avenue.

The general drainage pattemn is from west to east along the roadways to the above mentioned
intersection. At the intersection, runoff is intercepted by existing inlets on all four comers. Runoff
from Sub-bas p-1Xin MN15 is joinetidiynthich discharges from Buchan Pond and the combined flow
is conveyed eastward in the Grossenbacher Drive outfall system designed by the City of Apopka.
Storage at this location is negligible and has been modeled as a “dummy node.” Information
regarding the outfall pipe to Sub-basin MN16 was obtained from the construction plans prepared by
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the City of Apopka. This sub-basin has been included separately so that the Grossenbacher Drive
outfall system could be incorporated into the hydraulic model in order to determine if the system
restricts the outflow from Buchan Pond.

2.5.4.5.16 Sub-Basin MN16

Sub-basin MN16 is comprised of the area that drains to an existing detention pond at the north end
of Ryan Avenue which discharges to the outfall pipe along Grossenbacher Drive. This area includes
the block of residences between Lake Avenue and Ryan Avenue north of Martin Street and the
Grossenbacher Drive right-of-way. Refer to Exhibit No. 1 for the limits of the sub-basin.

This sub-basin has been included in order to model the point source contribution to the outfall pipe
along Grossenbacher Dnive. The storage provided in the existing storrmwater pond is insignificant
in relation to the overall study area and would have very little effect upon the fiow rate in the outfall
pipe; therefore, it has not been modeled. Rather, the node MN16N0O1D has been modeled as a
“dummy node” where runoff discharged from Sub-basin MN15 can be combined with runoff from
Sub-basin MN16. From this node, the outfall pipe continues eastward into Sub-basin MN17.
Information regarding this pipe was taken from the City of Apopka construction plans for
Grossenbacher Drive.

2.5.4.5.17 Sub-Basin MN17

Sub-basin MN17 consists of the area that drains to the existing pond/ditch system located at
Grossenbacher Drive and Park Avenue. Refer to Exhibit No. 1 for a depiction of the extents of this
sub-basin.

As with Sub-basins MN15 and MN16, this sub-basin has been included in order to mode/ the outfall
system along Grossenbacher Drive. Storage in the existing pond and ditch at this location is minimal
and has been disregarded. Rather, a “dummy node” designated Node MN17N0O1D has been
modeled. At this point, runoff from the sub-basin is combined with that discharged from the
upstream basins via the outfall pipe along Grossenbacher Drive. Discharge from this node is by
means of an existing 36-inch cross culvert under Park Avenue to Sub-basin MN18. The FDOT
construction plans for the widening of Park Avenue were used to obtain the information regarding
this cross culvert.
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2.5.4.5,18 Sub-Basin MN18

Sub-basin MN18 is Jocated between Park Avenue and Ustler Road south of Sandpiper Street and
north of Tanglewilde Dnve. The sub-basin is defined by the area draining to an existing
pond/wvetland system (Node MN18NO1W) on the west side of Ustler Road. Elevations drop
significantly in this area from 125 feet at Park Avenue to below 65 feet in the pond abutting Ustler
Road.

In addition to the direct runoff from this sub-basin, runoff discharged from upstream sub-basins also
reaches the existing pond/wetland system. In particular, runoff discharged from sub-basins MN12,
MN13, and MN14 enters sub-basin MN18 just west of Ustler Road via the culvert under Sandpiper
Street. To the west, runoff which discharges from Buchan Pond and Sub-basins MN15, MN16, and
MN17 enters Sub-basin MN18 by means of a 36-inch culvert under Park Avenue. From Park
Avenue eastward, runoff is conveyed in a stream to a small pond which discharges to another small
pond which in tum discharges to the pond/wetland adjacent to Ustler Road.  This flowpath has not
been included in the model for the following reasons:

» the culvert under Park Avenue is the factor controlling the discharge from the upstream sub-
basins west of the road;

» the small ponds provide an insignificant amount of storage in relation to the overall study area;
and

» information to adequately describe the stream, the ponds, and the connections between ponds
was unavailable.

As outlined above, the pond and wetland west of Ustler Road receive runoff from a large area to the
north and west. Including the Buchan Pond Basin, the contributory area is approximately 470 acres.
In relation to this area, the storage provided in the existing pondfwetland system at Ustler Road is
negligible. Nonetheless, this storage area was included in the model to determine the expected
flood levels in the area. The elevation versus area relationships was taken from Orange County
Aerial Topographic Maps and the initial water elevation was set at the normal high water level of
Lake McCoy North.

The outfall from this sub-basin is to Lake McCoy North by means of a large elliptical corrugated
metal culvert under Ustler Road. The size, length, and inverts of this culvert were surveyed by
Jones, Hoechst and Associates.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.5E2



Lakes McCoy, Coroni, and Prevatt Drainage Basin Study
Section 2.0 - Existing Conditions
March 6, 1997 Page 2-38

2.5.4.5.19 Sub-Basin MN19

Sub-basin MN19 consists of the area in the Magnolia Oaks Subdivision which drains to the large
existing dry retention pond recently constructed just south of Tanglewilde Drive (Node MN19NO1P).
This area was delineated based upon construction plans for the subdivision prepared by Tawill
Engineering. Refer to Exhibit No. 1 for a delineation of the sub-basin.

- Sub-basin MN19 has been included as a separate sub-basin because the pond was designed to
retain the entire volume of runoff for all but the most extreme rainfalls. The elevation versus area
relationship for this existing pond was also taken from the construction plans for the Magnolia Oaks
Subdivision. The initial elevation was taken to be the bottomn of the pond. Because the pond was
designed for retention of up to a 100-year storm, no outfall structure was constructed. Nor was any
emergency overflow included in the pond design. Nonetheless, an outfall reach was included in the
analyses contained in this report to simulate overtopping of the pond berm to Lake McCoy North.

2.5.4.5.20 Sub-Basin MN20

Sub-basin MN20 includes Lake McCoy North and all areas east of Park Avenue and north of Votaw
Road that drain directly to the lake. As the major feature in the basin, Lake McCoy North also
receives the runoff from all upstream sub-basins described in the previous sections. In addition, all
of the previously discussed sub-basins within the Lake McCoy South, Dream Lake, Park Avenue,
and Buchan Pond Drainage Basins ultimately discharge to Lake McCoy North.

Lake McCoy North and the associated wetlands comprise roughly 35 percent of Sub-basin MN20.
The remainder of the area is comprised of a vaniety of developed and undeveloped land uses which
drain to the lake via storm sewer systems, ditches, streams, and overland flow. Some of the areas
included in this sub-basin such as the Post Office at Park Avenue and Tanglewilde Drive are served
by small ponds upland of the lake. However, these areas have been included in Sub-basin MN20
because construction plans were not readily available and the ponds were considered
inconsequential in relation to the lake area. )

The elevation versus area relationship for Lake McCoy North was taken from Orange County Aerial
Topographic Maps. The elevations on the maps did not extend below 63 feet; whereas, the normal
high water level published in the Orange County Lake Index is 61.5 feet. Because this elevation was
used as the initial water level in the lake, it was necessary to extrapolate areas at elevations 61 feet
and 62 feet. The outfall from Lake McCoy North is an existing channel which discharges northward
to Sandpiper Street. Orange County surveyed this channel, as well as, a temporary rock weir
structure which has been constructed across this channel in order to control the lake level higher.
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The channel has been modeled based on this survey; however, this weir has been omitted from the
analysis because it is not considered a permanent feature.

As mentioned above, the normal high water elevation for Lake McCoy is listed in the Orange County
Lake Index as 61.5 feet. Based on lake records, the water elevation is often well below this level
and was reported to have been nearly dry during several periods. To model the system with the
initial lake level at a lower elevation results in lower peak stages and discharge rates due to the
additional storage provided by the lake. The analyses contained in this report have been started at
the level set by Orange County in order to model worst case conditions.

2.5.4.5.21 Sub-Basin MN21

South of Sandpiper Street lies a low area that receives the runoff discharged from Lake McCoy North
and in turn discharges northward to Lake Coroni. This area also receives direct runoff from the
sparsely developed area south of Sandpiper Street which has been designated Sub-basin MN21.
Refer to Exhibit No. 1 for a graphical representation of the sub-basin.

Runoff in this sub-basin generally flows toward Sandpiper Street via overiand flow and then flows
along the roadway to the Jow area. Elevations range from 85 feet in the eastern portion of the sub-
basin to 59 feet at the culvert outfall to Lake Coroni.

The elevation versus area relationship in Sub-basin MN21 was taken from Orange County Aerial
Topographic Maps. The initial water elevation was assumed at the upstream invert of the culverts
under Sandpiper Street. ‘Information regarding these culverts was surveyed by Jones, Hoechst, and
Associates, Inc. (JHA). During large storms, water levels will rise above the existing elevation of
Sandpiper Street. JHA also surveyed elevations along the profile of Sandpiper Street which were
used to account for roadway overtopping in the analyses contained in this report.

2546 Lake Coroni Basin

The defining drainage feature in this basin is Lake Coroni, which is located east of Ustler Road,
south of Welch Road, west of Thompson Road, and north of Sandpiper Street. Most of the area
draining to this lake falls within the confines of the above roads. The exceptions are two (2) sub-
basins which lie, at least partly, to the west of Ustler Road. Refer to Exhibit No. 1 for a graphical
representation of the Lake Coroni Basin (approximately 350 acres).

Aside from Lake Coroni, several other storage areas are located in the basin. All except one (1 )
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are existing detention ponds which have been constructed to provide water quality treatment and
peak rate attenuation of runoff from the developments which have been constructed around the lake.
In order to account for the flood storage and attenuation furnished by these storage areas upland
of the lake, the Basin was further partitioned into nine (9) sub-basins. These sub-basins are
identified throughout this report, in the calculations, and on the Exhibits with the prefix “LC” to
indicate their location in the Lake Coroni Basin. Descriptions of the storage in each sub-basin and
the connectivity between sub-basins are supplied in the sections which follow.

2.5.4.6.1 Sub-Basin LC01

Sub-basin LCO01 is defined as the area draining to the unnamed lake on the west side of Ustler Road,
north of Sandpiper Street. This area is comprised primarily of undeveloped land and agricultural
lands including nurseries. Consequently, runoff is via overiand flow to the existing unnamed lake.
. The runoff pattem is from the northern portion of the sub-basin where the high elevation is 107 feet
southward to the lake where elevations are near 80 feet.

The water body in this sub-basin has been referred to as a lake as it appears to be a natural feature,
with the exception of a berm which has been constructed along Ustler Road. The elevafion versus
area relationship for this lake was taken from Orange County Aerial Topographic Maps. The outfall
from the lake is an existing drop structure with a flashboard weir at elevation 83.28 feet and a 15-
inch culvert under Ustler Road. Below the flashboard weir the concrete block control structure has
a knockout near the upstream invert of the culvert which would allow for drawdown to near the pipe
invert at elevation 80.7 feet. East of Ustler Road runoff will continue to flow directly to Lake Coroni.
The elevations listed above are from the Jones, Hoechst, and Associates, Inc. (JHA) survey of the
lake outfall. This survey also noted that the outlet end of the culvert under Ustler Road is located
in a sump and partially buried. Based on JHA survey notes, the downstream invert of the culvert
is 78.88 feet; however, adjacent ground at the outlet is higher such that discharge to Lake Coroni
will not occur until the water level exceeds 81.1 feet. Based on this controlling factor, the initial water
level in the lake was started at elevation 81.6 feet in accordance with Orange County’s practice of
setting the normal high water level six (6) inches above the outfall elevation. '

For the duration-of the study, the water level in this lake was below the level of the outfall structure.
In late January of 1996, JHA surveyed the water elevation at 78.1 feet which is 3.5 feet lower than
the assumed initial water elevation. Even after heavy rains in April of 1996, the water level was well
below the upstreamn invert of the outfall culvert. Thus, it should be noted that the initial water level
used for this lake is not necessarnily indicative of the actual normal water level for this lake.
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2.6.4.6.2 Sub-Basin LC0O2

Sub-basin LCO02 is located in the westemn portion of the Lake Coroni Basin along Ustler Road and
is defined as the area contributing runoff to an existing pond in the Butler Manor Subdivision. To the
west of Ustler Road, the sub-basin is pnmarily agricultural land and nursenies. East of the road, the
land use is low density, single-family residential. Elevations generally fall from west to east, and
from north to south, with a high point elevation near 106 feet occurring at the westem boundary and
an elevation of 88 feet at the top-of-bank of the pond.

Runoff flows toward Ustler Road and Robin E. Lane where it is intercepted by storm sewer systems
and conveyed to the Butler Manor stormwater pond. The existing pond then provides water quality
treatment and attenuation of the peak rate of runoff prior to discharging via a swale to Lake Coroni.
Rather than modeling a swale outfall from the pond, this overflow was approximated using a stage
versus discharge rating curve. Information regarding the dimensions of the Butler Manor pond and
outfall swale were obtained from “as-built” construction plans prepared by Lochrane Engineering.

2.5.4.6.3 Sub-Basin LCO3

Sub-basin LCO3 is situated south of Welch Road, between Ustler Road and Lake Coroni. The area
includes the western portion of the Wekiwa Woods Subdivision and approximately 25 acres of off-
site area to the west of the development. The existing dry-bottom pond (Node LCO3NO1P) located
* in this subdivision adjacent to the northwest portion of Lake Coroni is the defining drainage feature
of the sub-basin.

Elevations in this area range from 103 feet at Ustler Road to 64 feet at the top edge of the pond.
Accordingly, the runoff pattern is from west to east, primarily by overiand flow. At the Wekiwa
Woods Subdivision, runoff is intercepted by storm sewer systems and conveyed to the existing
pond. It should be noted that a single inlet with a 15-inch culvert was all that was provided fo collect
runoff from the off-site area west of Wekiwa Woods. During large storms, off-site runoff will likely
flow between the houses along Sablewood Drive. As a second note, some additional storage is
provided upland of Wekiwa Woods by the existing ponds which serve the retirement home west of
the subdivision;, however, these ponds have not been included because construction plans were not
readily available and they provide a relatively small storage volume.

The dry-bottorn stormwater pond in the Wekiwa Woods subdivision was designed to provide water
quality treatment and peak rate aftenuation of stormwater runoff. Discharge from this pond to Lake
Coroni is by means of a drop (control) structure and culvert outfall. Construction plans for the
subdivision prepared by Site Engineering were utilized to determine the dimensions of the pond and
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the outfall control structure. The initial water level in the pond was taken to be the pond bottom,
because the pond was observed to be dry even within a few days after heavy rainfall.

2.5.4.6.4 Sub-Basin LC04

Sub-basin LCO04 is primarily composed of the area within the Wekiwa Woods Subdivision which
drains to an existing dry-bottom stormwater pond along the north side of Lake Coroni (Node
LCO4NO1P). The area is bounded on the north by Welch Road, on the east by the Deer Lake Run
Subdivision, on the south by Lake Coroni, and on the west by the Lake Coroni outfall ditch.
Elevations in this area range from 78 feet near Weich Road to 64 feet abutting the pond.

The subdivision is developed with low density, single-family residences. Like most development of
this type, runoff flows toward the streets where it is intercepted by storm sewer systems and
conveyed to the existing detention pond. This existing pond fumishes water quality treatment and
peak rate attenuation of stormwater runoff from the subdivision. The pond in this sub-basin
discharges to Lake Coroni by means of a drop (control) structure and culvert outfall. The pond
elevation versus area relationship and the outfall control structure dimensions were obtained from
construction plans for the Wekiwa Woods Subdivision prepared by Site Engineering. During this
study, the pond was observed to be dry, even within a few days of heavy rainfall. Therefore, the
initial water elevation was taken to be at the bottom of the pond.

2.5.4.6.5 Sub-Basin LC05

Sub-basin LCO5 consists of the portion of the Deer Lake Run Subdivision which drains to the existing
stormwater pond at the subdivision entrance on Thompson Road (Node LCO5NO1P). The area also
includes a section of Thompson Road and a few residential lots east of the road. Elevations in this
area vary from 83 feet at the high points on Thompson Road to 64 feet at the bottom of the pond.
Refer to Exhibit No. 1 for a delineation of Sub-basin LCOS5.

The general pattem of runoff is toward the roadways where it is intercepted in stormn sewer systems
and routed to the existing pond. The pond (Node LCO5NO01P) in this sub-basin consists of a natural
depression. Orniginally, this depression had no outfall. During the development of the Deer Lake Run
Subdivision, a culvert was installed to connect the depression to the pond in Sub-basin LCO6.
Information regarding the dimensions of the pond and outfall pipe was obtained from construction
plans for the Deer Lake Run Subdivision prepared by L.T. Ray and Associates. Although the
existing pond (Node LCO5NO1P) was observed fo be dry throughout the duration of this study, the
initial water elevation in the pond was taken to be the highest invert on the outfall pipe to the pond
in Sub-basin LCO6.
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25.4.6.6 Sub-Basin LCO6

|

Sub-basin LCO6 consists of the area draining to an existing dry-bottom stormwater pond adjacent
to Lake Coroni in the Deer Lake Run Subdivision. The general location of this area is west of
Thompson Road, south of Welch Road, and east of Lake Coroni. For an exact location of the sub-
. basin limits, refer to Exhibit No. 1.

Elevations in this area range from 85 feet in the southem portion of the sub-basin to 67.5 feet at the
pond top-of-bank. Runoff from the residential development in the sub-basin is collected at the roads
and conveyed to the pond via sform sewer systems. [n addition to direct runoff from Sub-basin
LCO6, the pond in this sub-basin also receives runoff from the pond (Node LCOSNO1P) in Sub-basin
LCO05 via a culvert connection. Water quality treatment and peak rate attenuation for the combined
runoff is provided in both ponds. Discharge to Lake Coroni is by means of a drop structure and -
culvert outfall in the pond (Node LCO6NO1P) in Sub-basin LC0O6. The dimensions of the pond and
control structure were obtained from construction plans for the Deer Lake Run Subdivision prepared
by L.T. Ray and Associates. The initial water elevation was taken to be the bottom of the dry-bottom
pond.

2.5.4.6.7 Sub-Basin LCO7

Sub-basin LCO7 consists of the area in the Deer Lake Chase Subdivision which drains to an existing
dry-bottomn retention pond in the southwest comer of the development, The sub-basin is generally
located west of Thompson Road, north of Sandpiper Street, and south of the Deer Lake Run
Subdivision. -

The area is relatively small, but has been included as a separate sub-basin because the existing
pond was designed to retain the entire volume from all but the most extreme rainfalls. The elevation
versus area relationship for the dry pond was taken from drainage calculations prepared by
Davidson-Paymayesh Engineening. Because the pond was intended to retain the runoff for up to
a 100-year storm, no outfall structure was constructed. Nor was any emergency overflow provided
in the event the pond were to overfop. Nonetheless, an outfall reach was included in the analysis
to simulate overtopping of the berm to Lake Coroni. The above mentioned drainage calculations for
the Deer Lake Chase Subdivision were referenced to determine the pond top-of-bank. Likewise, the
calculations were used to determine the pond bottom elevation at which the initial water elevation
was set.
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25468 Sub-Basin LC08

At low water elevations, Lake Coroni is separated by an access berm constructed over a gas
pipeline which transects the lake. The computer model of the study area was designed to include
this divide between the southem and northemn portions of the lake. Sub-basin LC08 consists of the
area that drains directly to Lake Coroni south of the gas easement (Node LCO8NQO1L). This area is
bounded by Ustler Road on the west, Sandpiper Street on the south and the gas easement to the
northeast. On the north side, the sub-basin divide lies to the north of an unpaved road named Ruta
de Arbol.

Elevations in this area vary from 98 feet near Ustler Road to 57 feet southwest of the gas easement.
Because the sub-basin is sparsely developed, runoff to the lake is by overland flow. In addition to
direct runoff from within Sub-basin LCO08, this portion of Lake Coroni receives runoff, if any,
discharged from Sub-basins LC01 and LCO2 and from Lake McCoy at Sandpiper Street. Discharge
northward occurs via a pair of existing 24-inch culverts under the berm over the gas pipeline. When
the water level reaches approximately elevation 60.3 feet, the berm will be overtopped as well and
the water level will equalize with that in the northem portion of the lake. Information regarding the
pipes under the berm and the elevation of the berm were surveyed by Jones, Hoechst, and
Associates, Inc. (JHA) for this study.

The elevation versus area relationship of the portion of Lake Coroni in Sub-basin LC08 was obtained
from Orange County Aenial Topographic Maps. For areas where the contours extend beyond the
sub-basin, the sub-basin boundaries were used to close the area so as not to account for the same
storage in more than one sub-basin. The normal water level for Lake Coroni was set based upon
the outfall from the northern portion of the lake. Refer to the description of Sub-basin LC09 for this
information.

2.5.4.6.9 Sub-Basin LC09

As described in the previous section, Lake Coroni is separated by an access berm which was
constructed over a gas easement which runs through the lake. Because the computer model of the
study area was designed to include this divide in the lake, distinct sub-basins were necessary for
the southem and northern portions of the lake. The northern portion of Lake Coroni is the defining
wafter feature of Sub-basin LC09. This area is bounded by Sub-basins LC02, LC03, LC04, LCO6,
LCO7, and LCO8. For a graphical representation of the sub-basin, refer to Exhibit No. 1.

Elevations to the west of the lake are as high as 101 feet and the bottom elevation of the lake is at
61 feet. Runoff to Lake Coroni in Sub-basin LC09 is by overfand flow across the relatively steep
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fand. In addition to direct runoff from Sub-basin LC08, the northern portion of Lake Coroni receives
any runoff discharged from Sub-basins LC03, LC04, LC05, LC06, LCO7 and LC08. Furthermore,
all discharge from the southem portion of Lake Coroni is northward. During large storms, the berm
across the lake becomes entirely submerged and the two halves of Lake Coroni become one.

The elevation versus area relationship for the portion of Lake Coroni north of the gas easement was
obtained from Orange County Aernial Topographic Maps. Where contours extend beyond the sub-
basin, the sub-basin boundary was used to close the area. The outfall from Lake Coroni consists
of a ditch and a single 60-inch culvert under Paradise Isle Drive. Construction plans prepared by
Site Engineering indicate that the culvert at this location was set at the bottom of the ditch as it
existed prior to development. Orange County surveyed this culvert and measured upstream and
downstream inverts of 58.66 feet, and 58.78 feet, respectively. Based on the higher of these
elevations, the initial water level was started at elevation 59.3 feet, in keeping with Orange County’s
standard of setting the normal high water elevation of a lake six (6) inches above the outfall
elevation. The Orange County Lake Index reports a lower normal high water level of 58.4 feet
apparently based upon the invert of the pipes under Welch Road to the north.

According to lake level records, the water level in Lake Coroni varies considerably. 2t times, the
lake bed is completely dry and is used as pasture land. During periods of heavy rainfall, the lake
sits near the normal high water level. As mentioned above, the initial water level in the computer
model was set based upon the outfall elevation from the lake. This method has been used fo
provide an analysis of worst case conditions. A lower water level in Lake Coroni leaves more
storage available and results in lower peak flood elevations and peak discharge rates.

2.5.4.7 Lake Prevatt Drainage Basin

The defining drainage feature in this Basin is Lake Prevatt, which is located north of Welch Road,
in the eastem portion of the Basin. To account for peak rate attenuation and flood storage in
drainage features such as ponds and wetlands upland of Lake Prevatt, the Basin was subdivided
into seventeen (17) sub-basins. Twelve (12) of these sub-basins are located north of Welch Road
and west of Lake Prevatt. The other five (5) sub-basins are located south of Welch Road. These
sub-basins are identified on the Exhibits and throughout the report and calculations with the prefix
“LP” to indicate their location in the Lake Prevatt Basin. Refer to Exhibit No. 1 for a depiction of the
Lake Prevatt Basin and the sub-basins therein. Descriptions of the storage in each sub-basin and
the connectivity between sub-basins are provided in the sections which follow.

The Lake Prevatt Basin is the largest of the eight (8) basins (approximately 1,090 acres), comprising
over twenty-nine (29) percent of the total study area. In addition to the area which drains directly
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to Lake Prevatt, the entire study area, with the exception of the Carpenter Branch Basin, drains
through the lake via hydraulic connections to Lake Coroni.

2.5.4.7.1 Sub-Basin LP0O1

Sub-basin LP01 is located in the extreme westem portion of the Lake Prevatt Basin and is defined
as the area draining to an existing depressional wetland system (Node LPO1NO1W) at the west end
of Lester Road. In the middle of this wetland, lies a wastewater effluent percolation pond. This area
(percolation pond) which is depicted on Exhibit No. 1, was not included in the area of Sub-basin
LPO1. Otherwise, the area draining to this wetland is composed of agnicultural and residential land
uses, with the largest single land use being high-density mobile home units located southeast of the
wetland. Elevations in the sub-basin vary from 140 feet west of the wetland to 127 feet at the
wetland fringe.

The St. Johns River Water Management District Aerial Topographic Maps did not extend far enough
northward to provide coverage of the entire wetland area. Consequently, the elevation versus area
relationship was estimated/assumed based upon the southem half of the wetland shown on these
maps and the northern half shown on the U.S.G.S. Apopka Quadrangle Map. Based on the
U.S.G.S. map, the wetland naturally drained northward to another basin outside the study area by
means of a small stream. At some time in the past, a ditch was constructed along the south side
of Lester Road to convey runoff eastward toward Rock Springs Road and into the Lake Prevatt
Basin. This outfall ditch was well described by survey performed by Jones, Hoechst, and
Associates. Based upon field investigations, the ditch along Lester Road is considerably larger than .
the natural outfall. In addition, water was observed to be flowing continuously in the existing
drainage ditch; whereas, no discharge was observed at the northemn outfall, even following a heavy
rainfall. Thus, the flow capacity of the natural outfall from this wetland was considered to be
negligible and was not included in the computer model of the study area.

The ditch along Lester Road also controls the water level in the wetland. Thus, the initial water level
in the wetland (Node LPO1NO1W) was taken to be at the upstream invert of the ditch.

2.5.4.7.2 Sub-Basin LP02

Sub-basin LP0O2 is located west of Rock Springs Road on the north and south sides of Lester Road.
To the north of Lester Road, the land use is agricultural. South of the road, the land use consists
of high density mobile home units. Elevations in this area range from 130 feet in the mobile home
park to 117 feet adjacent to Rock Springs Road. The sub-basin was delineated with respect to the
area which drains to the existing double 36-inch culverts under Rock Springs Road at Lester Road.
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The ouftfall ditch along Lester Road also conveys runoff from Sub-basin LP01 to these culverts. And,
the existing mobile home park stormwater pond in Sub-basin LP0O3 discharges to this location
adjacent to Rock Springs Road via ditches and culverts. Within Sub-basin LP02, the only storage
is in the ditches along Lester Road and Rock Springs Road. This storage is minimal and has been
modeled as a “dummy node” upstream of the double 36-inch culverts. Information regarding the
culverts under Rock Springs Road and the road profile in the vicinity was surveyed by Jones,
Hoechst, and Associates for this project.

2.5.4.7.3 Sub-Basin LP03

Sub-basin LP03 is defined as the area which contnbutes runoff to an existing stormwater pond
(Node LPO3NO01P) located in a trailer park west of Rock Springs Road and south of Lester Road.
The sub-basin consists entirely of high-density, mobile home units in a relatively flat area.
Elevations vary from 136 feet in the southem extreme of the sub-basin to 128 feet adjacent to the
pond in the northem portion of the sub-basin. As a result, the pattern of runoff is from south to north
primarily along the roadways to the pond.

The elevation versus area relationship of the pond (node LPO3NO1P) was taken from St. Johns River
Water Management District Aerial Topographic Maps. Where contours extended beyond the sub-
basin, the sub-basin divide was used to close the area. The outfall from the pond is eastward toward
Rock Springs Road via a senies of culverts and ditches . At Rock Springs Road, runoff flows
northward in the roadside ditch to the existing double 36-inch culverts under the road in Sub-basin
LPO2. Because the outfall drops over ten (10) feet between the existing pond and Rock Springs
Road, only the first culvert at the pond outlet was included in the computer model to control the
discharge rate. The dimensions and inverts of this culvert were surveyed by Orange County. The
initial water level in the pond was set six (6) inches above the upstream invert of the culvert at
elevation 126.24 feet.

2.5.4.7.4 Sub-Basin LP04

Sub-basin LP04 consists of the mostly developed area northwest of the intersection of Welch Road
and Rock Springs Road. These roads make up the southermn and eastem boundaries of the sub-
basin, respectively. To the west and north, the area is bounded by Sub-basins LP03 and LP02,
respectively. Although mostly developed, runoff is primarily via overland flow from the westem
portion of the sub-basin, where elevations are as high as 137 feet, toward Rock Springs Road at
approxirmately 120 feet.
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The sub-basin was defined with respect to the area draining to an existing single 36-inch culvert
under Rock Springs Road, just north of the Wekiva Plaza development. The storage in Sub-basin
LPO04 at the upstream end of this culvert consists of the roadside ditch along Rock Springs Road.
The actual storage provided in this ditch is negligible and difficult to quantify; thus, it has been
modeled as a “dummy node.” On the other hand, information regarding the culvert under the
roadway has been based upon actual measurements surveyed by Jones, Hoechst, and Associates,
Inc.

2.54.7.5 Sub-Basin LP0S

Sub-basin LPO5 consists of the undeveloped portion of the Wekiva Park development which
presently drains to an existing northern detention pond. This area is generally located east of Rock
Springs Road, north of Wekiva Plaza, south of Lester Road and west of the Wekiwa Springs State
Park boundary. Refer to Exhibit No. 1 for a graphical delineation of the sub-basin.

Elevations in this sub-basin fall off from a high point of 120 feet at Rock Springs Road eastward
toward the existing pond which js controlled at 96.0 feet. Because construction plans for
development in this sub-basin have not been approved, the area has been treated as undeveloped
land in this study. Consequently, runoff to the pond is by overland fiow.

The existing stormwater pond (Node LPOSNO1P) is designed to work together with the other
stormwater pond (Node LPO6NO1P) in the Wekiva Park development to provide water quality
treatment and attenuation of the peak rate of runoff prior to discharging to the wetland located at the
southwest comer of Wekiwa Springs State Park. The connection between these ponds consists of
a 24-inch equalizer pipe. The outfall to the wetland is located in the pond in Sub-basin LPO6B and
will be discussed later. :

The elevation versus storage relationship for the pond (Node LPO5SNO1P) was taken from drainage
calculations for the Wekiva Park development prepared by Hollis Engineening. These calculations
were also referenced for information regarding the equalizer pipe between the Wekiva Park ponds.

2.5.4.7.6 Sub-Basins LPO6A and L PO68B

Both Sub-basins LPO6A and LPO06B contribute runoff to the existing stormwater pond (Node
LPO6NO1P) in the Wekiva Park development at the southeast comer of Wekiwa Springs State Park.
Sub-basin LPOEA consists of the Wekiva Plaza commercial development on the northeast comer
of Welch Road and Rock Springs Road. Sub-basin LPO6B is comprised of the residential
development immediately to the east of Wekiva Plaza. The existing pond is included in Sub-basin
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LPO6B. Both areas are nearly built out and drain to the existing pond (Node LPO6NO1P) via storm
sewer systems. The sub-basins were delineated separately only to account for differing hydrologic
parameters such as runoff curve number, time of concentration, and peaking factor. Refer to Exhibit
No. 1 for a depiction of these sub-basins.

As mentioned in the discussion of Sub-basin LP05, the existing stormwater ponds in Sub-basins
LPOS and LPO6B are deSigned to work together to provide water quality treatment and peak rate
attenuation. To this end, these ponds are connected via a 24-inch equalizer pipe. The outfall for
both ponds is located in the pond in Sub-basin LP0O6B. This outfall consists of a weir which is
essentially trapezoidal in shape and discharges to a wetland located on the southwest corner of the
Wekiwa Springs State Park boundary. The elevation versus storage relationship for the pond in
Sub-basin LPO6B was taken from drainage calculations for the Wekiva Park development prepared
by Hollis Engineering. The dimensions of the outfall structure were also based on these calculations
and a construction plan for the modification to the weir. The initial water elevation in the pond was
taken to be at the weir overflow elevafion, because the pond was not observed fo draw down below
that elevation for the duration of this study.

2.5.4.7.7 Sub-Basin LPO7

Sub-basin LP07 is comprised of the area that drains directly to an existing wetland system (Node
LPO7NO1W) located at the southwest comer of Wekiwa Springs State Park. Almost half of this sub-
basin is within the State Park boundaries.. Of the areas outside the Park, most is undeveloped with
the exception of a few nurseries and a commercial site. As a result, most runoff to the wetland is
via overiand flow, although some shallow ditches are located outside the Park. The sub-basin limits
are delineated on Exhibit No. 1. '

In addition to the area within the sub-basin boundaries, sub-basins LP01, LP02, LP03, LP04, LPOS,
LPO6A, and LPO6B all discharge to the wetland (Node LPO7NO1W) in Sub-basin LPO7. Overall, this
wetland is receiving the runoff from 385 acres in the western portion of the Lake Prevatt Basin. The
outfall from this area is eastward into a stream which runs through the Wekiva Glen Subdivision via
double 24-inch culverts under the gas pipeline easement that runs to the east of the sub-basin.
Information regarding these culverts for use in the computer model was obtained from a 1987 survey
prepared by Bowyer, Singleton and Associates (BSA) for the Wekiva Park development. Using the
culvert inverts shown on this survey, PEC performed a supplemental survey of the profile along the
gas pipeline easement in the vicinity of the outfall. This information was used to model a second,
high-level overfiow from the wetland.
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The Orange County Aerial Topographic Maps and the above mentioned BSA survey were referenced
regarding storage provided in the existing wetland system. Based on the Orange County maps, the
wetland provides little to no storage, with bottom elevations ranging from 99 feet at the westemn edge
of the wetland to near 98 feet in the center. The BSA survey, on the other hand, shows elevations
below 97 feet at the southwestemn fringe of the wetland. When considering this discrepancy, it
seems likely that the aenial maps are less reliable than the site specific survey performed by BSA.
Yet, the BSA survey only provided elevations at the wetland fringe. Therefore, it was necessary to
estimate/assume the wetland elevation versus area relationship based upon the elevations surveyed
by BSA and the area of the wetland taken from aenial photographic maps.

As mentioned above, the BSA survey terminated at the edge of the wetland and showed low
elevations near 97 feet. Little storage was assumed below this elevation. However, to the east of
the wetland, the outfall pipes discharge at elevation 92.8 feet and the berm overfiow elevation is
below 95 feet. Thus, the storage available in the wetland for attenuation of the peak rate of runoff
would appear to be minimal. This condition may very well represent actual conditions; however, to
better define the storage provided in the wetland (Node LPO7NO1W), a detailed topographic survey
would be necessary.

2.54.7.8 Sub-Basin LP08

Sub-basin LPO8 is located south of Welch Road and west of Ustler Road. The sub-basin is defined
by the area draining to the existing double 24-inch culverts under Welch Road. The area is pnmarily
undeveloped and agricultural land with relatively flat slopes. The range of elevations is from 107 feet
in the southern extreme of the sub-basin to approximately 102 feet in the depressional areas near
Welch Road and runoff is primarily by overiand flow and shallow ditches. In addition to runoff from
the sub-basin itself, some runoff enters the sub-basin from the existing wetland system (Node
MN13NO1W) to the west.

Storage is provided in existing depressions and ponds throughout the sub-basin. An estimate of the
available storage was derived from the Orange County Aerial Topographic Maps. The outfall to the
north is via double 24-inch culverts under Welch Road. On the north side of the road, a ditch
conveys runoff to a 30-inch culvert which in tum runs northward along the Wekiva Park Subdivision
to a ditch at the Wekiwa Springs State Park boundary. This ditch also serves as the outfall for the
proposed Parkview Subdivision which will be discussed in the next section. This system is modeled
to include the 24-inch culverts under Welch Road in series with the 30-inch culvert to the north of
the road. Information regarding the double 24-inch culverts was obtained from construction plans
for improvernents to Welch Road prepared by Hollis Engineering. The 30-inch culvert was described
on construction plans for the Wekiva Park Subdivision, also prepared by Hollis Engineering.
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During extreme rainfalls, a significant volume of runoff is expected to enter Sub-basin LP08 from the
existing wetland system to the west (Node MN13NO1W) by overland flow. Should this occur, the
outfall pipes under Welch Road will be unable to convey enough runoff and overtopping of Ustler
Road, to the east, is expected. An assumed overflow has been included in the model to simulate
this occurrence.

2.5.4.7.9 Sub-Basin LP09

Sub-basin LP09 is comprised of the proposed Parkview Subdivision located in the Wekiva Park
development between Welch Road and Wekiwa Springs State Park. This area is presently
undeveloped, yet has been included as developed because the proposed construction has been
approved.

The subdivision is approved for low density, single-family residential development. As with most
recent development of this type, the site will be graded such that runoff is toward the streets where
it will be intercepted in storm sewer systems and routed to a proposed detention pond. The pond
will fumish water quality treatment and peak rate attenuation of runoff from the subdivision. In this
instance the pond will discharge by means of a drop structure and culvert outfall to a ditch along the
north property line. This ditch will then convey runoff from the subdivision and from Sub-basin LP0O8
eastward and then northward through the Wekiva Glen Subdivision. The dimensions of the pond
and the outfall structure were taken from the most recent plans for the Parkview Subdivision
prepared by Donald W. Mcintosh Associates.

2.5.4.7.10 Sub-Basin LP10

Sub-basin LP10 is located in the northwestern portion of the Wekiva Glen Subdivision and is defined
as the area draining to the existing stream through this subdivision upstream of the triple culverts
under Brook Forest Court. The sub-basin includes part of the subdivision, wooded sections of
Wekiwa Springs State Park, and open space over the gas pipeline easement which bisects the sub-
basin. Elevations in this area range from 100 feet in the State Park to 87 feet in the stream at Brook
Forest Court.

The main feature in this sub-basin is the ditch/stream that conveys runoff from the upstream areas,
through the Wekiva Glen Subdivision, and onward to Lake Prevatt. All of the previously discussed
~ sub-basins in the Lake Prevatt Basin (LP0O1 through LP09) drain to the lake via this flow path as
follows. At the upstrearn end, runoff from Sub-basins LP08 and LPO0S9 is intercepted in a ditch which
runs eastward along the boundary between the proposed Parkview Subdivision and Wekiwa Springs
State Park. A “dummy node” (LP10N0O1D) was placed at the upstream end of this ditch, where
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inflow occurs, to model the tailwater impact of the ditch on upstream stormwater management
systems. Where this ditch meets the boundary of the Wekiva Glen Subdivision, it makes a ninety
(90) degree tum northward and runs to the confiuence with the outfall from the wetland in Sub-basin
LPO7. Another “dummy node” (LP10N0O2D) was modeled at the location of this confluence. From
this point, the runoff from all upstream sub-basins flows northward through Wekiva Glen in what
appears to be the general location of a natural stream. In the northeast comer of the Wekiva Glen
Subdivision, this stream crosses under Brook Forest Court via triple 38-inch by 24-inch elliptical
culverts. From this road, the stream flows generally northeast to Lake Prevatt.

An aftempt was made to model the ditch/stream in this sub-basin in the computer routing model of
the overall study area. However, the model had problems with instability in this reach, likely due to
the ten (10) foot drop in the channel over a relatively short distance. As an alternative, a HEC-RAS
analysis of the stream was performed and the results of the analysis were used to model stage
versus discharge relationships in place of modeling the actual channels (refer to Volume I, Section
2).

Elevations were previously surveyed at cross sections along the ditch/stream by Bowyer, Singleton
and Associates for the Wekiva Park development. These cross-sections were used to perform the
HEC-RAS analysis of the system. The analysis of the ditch/stream was set up such that the
tailwater condition was based upon the elevation versus discharge relationship for the existing triple
culverts at Brook Forest Court. The program then calculated water surface profiles back to the
confluence point at Node LP10N02D based upon the range of flows which would be expected in the
stream. The water surface profile versus flow rate relationship calculated by HEC-RAS at this
location was then used as a stage versus discharge relationship at “dummy node” LP10NO2D. In
the same HEC-RAS analysis, the upper portion of the system was analyzed for the range of flows
expected in the ditch upstream of the confluence point. Likewise, the water surface elevation versus
flow rate relationship calculated by HEC-RAS at the upstream end of the ditch was used to model
a stage versus discharge rating curve at “dummy node” LP10NO1D.

A sensitivity analysis of the HEC-RAS model was performed to determine the degree to which water
surface elevation versus flow rate relationships at Nodes LP10N01D and LP10N0O2D were dependent
upon tailwater conditions at the next downstream node. Based on this analysis, the water surface
profile of the ditch/stream is regulated by the conveyance capacity of the cross section rather than
tailwater. This is especially true for the relationship at Node LP10N01D. A three (3) foot increase
in the water surface elevation at the next downstream node (Node LP10N02D) had no impact at all
on the water surface elevation versus flow rate relationship at LP10N0O1D. Thus, use of these stage
versus discharge relationships should accurately simulate the conveyance of runoff in the existing
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ditch/stream. The U.S. Army Corps of Engineers HEC-RAS program is described in Section 1.6.3.3
and the program input/output for this analysis is provided in Volume Il, Section 2 of this report.

At the outfall from the sub-basin, the triple culverts under Brook Forest.Court were modeled using
information from the previously mentioned survey prepared by Bowyer, Singleton and Associates
and from the construction plans for the Wekiva Glen Subdivision prepared by Post, Buckley, Schuh,
and Jernigan (PBS&J). Roadway overtopping was also modeled based upon the road profile for
Brook Forest Court from the Wekiva Glen construction plans prepared by PBS&J. Storage in the
stream just upstream of this location was taken from Orange County Aerial Topographic Maps.

2.5.4.7.11 Sub-Basin LP11

Within the northem portion of the Wekiva Glen Subdivision lies a small lake in a natural depression.
The area which drains to this depression defines Sub-basin LP11. The sub-basin is composed
entirely of low density, single-family residences within Wekiva Glen. The drainage pattem is typical
of recent residential development; runoff flows toward the streets and then along the right-of-way
until it i§‘ ihféﬁ:epted_ by storm sewer systems, and piped to the lake.

Based upon Orange County Aenial Topographic Maps, elevations in the sub-basin vary from 101 feet
at the south end to 78 feet at the water's edge. The Post, Buckley, Schuh, and Jernigan (PBS&.J)
construction plans for Wekiva Glen indicate a similar range of elevations. The elevation

versus area relationship for the lake was taken from the topography on these plans because it was
based on site specific survey. However, these plans do not indicate a water level in the lake. Thus,
for lack of other information, the water elevation of 78.1 feet shown on the Orange County maps was
used as a starting water elevation.

Both of the above sources indicate that the lake will not overflow from the sub-basin until the water
elevation reaches 84.8 feet. The entire runoff volume from a 100-year storm only raises the lake
level from 78.1 feet to 82.6 feet. Thus, the Sub-basin LP11 has been considered as landlocked
within the study area. .

2.5.4.7.12 Sub-Basin LP12

Sub-basin LP12 is located immediately south of Welch Road near Ustler Road. The area consists
of agnicultural and low density residential land. To the west of Ustler Road, runoff flows eastward
from a high point of 107 feet to depressional areas along the west side of Ustler Road at elevation
102 feet. The depressional areas fill and discharge eastward over the roadway. To the east of
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Ustler Road, runoff flows generally northeast toward Welch Road where elevations fall below 90 feet.

Little storage is provided in Sub-basin LP12. As mentioned above, a few depressional areas are
located on the west side of Ustler Road. However, the storage provided in these areas is minimal
in relation to the study area and difficult to quantify using the Orange County Aerial Topographic
Maps. Therefore, the runoff hydrograph from the sub-basin was directed to Sub-basin LP13.

2.5.4.7.13 Sub-Basin LP13

The outfall from Lake Coroni to Lake Prevatt consists of a senes of culverts and ditches. The actual
control for Lake Coroni is a 60-inch culvert under Paradise Isle Drive. Beyond this road, runoff flows
northward in an existing drainage ditch to Welch Road. Existing double 36-inch culverts under
Welch Road then convey runoff to Lake Prevatt. Sub-basin LP13 consists of the wooded area
between Paradise Isle Drive and Welch Road.

At most times, the ditch running through this sub-basin is dry because the water level in Lake Coroni
is far below the outfall level. During periods of low flow, runoff is conveyed northward and is mostly
confined to the ditch. This condition was observed on only one occasion during this study, in Apnl
of 1996. During extreme rainfalls, much of the wooded area adjacent to the ditch is expected to be
inundated. The elevation versus area relationship for this area was taken from the Orange County
Aerial Topographic Maps. The double 36-inch culverts which convey runoff under Welch Road were

surveyed by Orange County. '

2.5.4.7.14 Sub-Basin LP14

Sub-basin LP14 consists of the portion of the Deer Lake Run Subdivision that drains to the existing
stormwater ponds at the subdivision entrance on Welch Road. The land use in this area is low
density, single-family residential. Elevations in this sub-basin vary from 83 feet to 65 feet adjacent
to the ponds. The general pattern of runoff is toward the roadways where it is intercepted in storm
sewer systems and conveyed to the existing ponds. The ponds then provide water quality treatment
and peak rate attenuation of runoff from the subdivision prior to discharging to Lake Prevatt.

The two (2) existing dry-bottom stormwater ponds located east of the entrance road are designed
to function as an off-line system. Runoff from the sub-basin is piped to a diversion structure located
between the ponds. Initially, all runoff is directed to the pond closer to the entrance road via a pipe
at the bottom of the structure. Once this pond is full, a weir overflow at the top of the diversion
structure allows discharge to the second pond. The outfall from this pond is via a drop structure and
culvert outfall to the Welch Road right-of-way. The dimensions of both ponds and both control

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE2



Lakes McCoy, Coroni, and Prevatt Drainagé Basin Study
Section 2.0 - Existing Conditions
March 6, 1997 Page 2-55

structures were taken from construction plans for the Deer Lake Run Subdivision prepared by L.T.
Ray and Associates. The initial water elevations in both ponds were taken to be the bottom
elevations of the respective pond.

2.5.4.7.16 Sub-Basin LP15

Sub-basin LP15 consists of a portion of the Foxborough Farms Subdivision located east of
Thompson Road and immediately south of Welch Road. The subdivision consists of low density,
single-family residences. Consistent with development of this type, runoff occurs via overfand flow
from the lots toward the streets, where it is intercepted in roadside swales and storm sewer systems
and conveyed to an existing stormwater pond. Elevations in this sub-basin range from a high of 82
feet to 60 feet adjacent to the pond.

Durning the data collection phase of this project, PEC obtained construction plans from the Orange
County archives.for the Foxborough Farms Subdivision. However, some of the information regarding
pond grading and the outfall did not seem to comespond to conditions observed in the field. For lack
of other lnformat/on me pond was not included in the analysis contained in this report. Rather, the
sub-basin hydrograph was routed directly to Lake Prevatt. Because the Foxborough Farms pond
provides minimal storage in relation to Lake Prevatt, its exclusion has minimal impact on the results
of this study.

2.5.4.7.16 Sub-Basin LP16

Sub-basin LP16 includes all areas which drain directly to Lake Prevatt. Most of the area is located
within the boundary of the Wekiwa Springs State Park. Hence, most of the sub-basin is heavily
wooded and runoff is by overland flow. The exceptions are a few developed residential areas, such
as those adjacent to Welch Road at the southemn extent of the sub-basin and the Wekiva Glen
Subdivision in the western portion of the sub-basin. In these areas, runoff is toward the roadways
where it is intercepted by storm sewer systems and piped directly to the lake.

In addition to direct runoff in Sub-basin LP16, Lake Prevatt receives the runoff from all of the
previously discussed basins and sub-basins in the study area. The lake then discharges northward
via Carpenter Branch to Rock Springs Run and the Wekiva River. Although the study area has been
extended beyond this outfall, the control for Lake Prevatt is at the entrance to this strearm where the
channel elevation was surveyed to be 56.6 feet. In keeping with Orange County’s practice of setting
the normal high water elevation six-(6) inches above the outfall elevation the starting water level of
the lake was taken to be 57.1 feet. A further discussion of Carpenter Branch and the modeling of
this outfall is provided in the subsequent section.
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Elevations in the sub-basin range from above 100 feet in the Wekiva Glen Subdivision, to
approximately 57 feet at the normal high water level of Lake Prevatt According to lake level
records, the level of the lake varies considerably, with periods in which the water level is near
elevation 50 feet and most of the lake bed is dry (refer to Volume |, Section 4 - Supporting
Documentation). Starting the computer simulation with a lower initial water elevation would provide
more storage and the resultant peak lake level and-discharge rates would be lower. Thus, the
starting elevation of Lake Prevalt was taken to be at 57.1 feet in order to model worst case
conditions.

The Orange County Aerial Topographic Maps did not provide complete coverage of Lake Prevatt.
Therefore, it was necessary to extrapolate the elevation versus area relationship. For the area which
is covered, this relationship was taken from the Orange County Aerial Topographic Maps. These
maps were then compared to other maps which show the entire lake to determine what percentage
of the lake was covered by the Orange County maps. Based on this percentage, the area at each
elevation was increased to reflect the entire lake area.

2.54.8 Carpenter Branch Basin

Carpenter Branch Basin is a natural channel Jocated in Wekiwa Springs State Park which serves as
the outfall for Lake Prevatt to Rock Springs Run and the Wekiva River. The terminus of the study
area is located on this stream where it intersects an old railroad bed approximately one-half (%) mile
north of Lake Prevatt. The Carpenter Branch Basin is located in the northernmost portion of the
study area and consists of the area which contributes runoff directly to Carpenter Branch between
the outfall from Lake Prevatt and the old railroad bed (approximately 262 acres).

The majority of this Basin is located in Wekiwa Springs State Park; therefore, it is mostly
undeveloped. The few areas outside the Park that are developed are comprised of low density
residential and agricultural land uses. Runoff from these areas is primarily via overfand flow.
Elevations in the Carpenter Branch Basin vary from approximately 110 feet near Rock Springs Road
to 45 feet at the outfall under the old railroad bed. ‘

The actual outfall control for the study area is the far upstream reach of Carpenter Branch where
it leaves Lake Prevatt. Based on the U.S.G.S. Forest City Quadrangle Map, the elevation of the
stream falls off relatively quickly from the lake. Jones, Hoechst and Associates, Inc. (JHA) surveyed
the channel and measured a centerline elevation of 56.6 feet just downstream of Lake Prevatt.
Approximately 1,000 feet downstream, JHA surveyed a channel low point of 52.2 feet. Further
downstream, the outfall at the old railroad bed consists of double 36-inch culverts. At this location,
JHA determined the upstream invert of these culverts to be 45.5 feet and measured a road
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overtopping elevation of 49.5 feet. A HEC-RAS analysis of Carpenter Branch was performed for the
first 1,000 feet of the stream and the tailwater elevation was vaned as a sensitivity check. This
analysis indicated that the conveyance at the upstream end of the channel was independent of the
tailwater. Thus, the discharge capacity versus lake elevation relationship developed with the HEC-
RAS analysis was used as the ouftfall control condition for Lake Prevatt. A further discussion of
HEC-RAS is provided in Section 1.6.3.3 and the program input and output for the Carpenter Branch
analysis is provided in Volume |, Section 2 of this report.

It should be noted that the Carpenter Branch Basin and the culverts at the old railroad bed were
included in this study at the request of Wekiva Springs State Park Manager, Peter Scalco. Mr.
Scalco was concemed about the culverts under the old railroad grade because the Park Service had
to replace them following Tropical Storm Gordon in November of 1994.

2.6  ADICPR FLOOD ROUTING RESULTS AND
SUMMARY OF EXISTING DRAINAGE STRUCTURE INFORMATION

The adICPR flood routing results for existing conditions are provided in Table 2-4. Tables 2-5, 2-6,
2-7, and 2-8 provide a listing of the drainage structure information which was utilized within the
adICPR model for the simulation of the drainage system within the study area. It should be noted
that the flood routing results which are tabulated within these tables are taken directly from the
adICPR flood routing results which are provided within Volume Il (Calculations), Section 3 of this
basin study. Overtopping elevations were obtained from a vanety of sources including Jones,
Hoechst, and Associates survey, Orange County survey, PEC survey, St Johns River Water
Management District (SJRWMD) aenial topographic maps, and Orange County aenal topographic
maps.
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DATE . 08-Jan-97

‘CHECKED : David W. Hamstra, P.E.

SUBJECT  : SUMMARY OF ADICPR ROUTING RESULTS

PEAK CONDITIONS
Node Mean Annual 10-year/24-hour 25-year/24-hour 100-year/24-hour
I.D. Stage (ft) | Flow (cfs) | Stage () | Flow (cfs) | Stage (ft) | Flow (cfs) | Stage () | Flow (cfs)
DREAM LAKE BASIN
DLOTNO1P 148.04 13.32 148.29 51.13 148.33 62.57 148.39 79.06
DLO2NO1W 146.37 0.00 148.03 2.41 148.13 25.68 148.27 71.08
DLO3NO1P - | 144.63 0.23 145.63 6.11 146.61 15.63 148.07 33.80
DLO3NO2D 139.10 4.76 140.36 6.11 141.24 15.62 142.59 33.48
DREAM 115.54 4.54 116.71 813 117.36 11.07 118.27 37.46
BUCHAN POND BASIN
BPO1NO1P 140.59 521 141.65 19.95 142.03 26.52 142.68 37.72
BPO2NO1P 144.44 2,53 144.81 12.69 144.91 16.17 145.08 22.53
BPO3NO1P 145.74 2.82 146.21 14.29 146.34 18.58 146.60 24.22
BPO4NO1P 140.46 11.19 141.58 45.76 141.95 58.54 142.57 78.90
BUCHAN 138.42 7.12 139.60 17.80 140.02 22.08 140.70 29.00
SOUTH LAKE McCOY BASIN
MSO1NO1W 85.30 29.75 92.23 56.53 93.84 60.58 96.33 66.30
MSO02NO1P 82.01 34.17 83.28 65.04 83.63 70.56 84.24 78.80
MSO03NO1P 87.55 18.34 90.50 44.14 93.08 50.14 94.26 77.11
MS04NO1P 83.06 18.97 86.23 42.92 87.69 48.27 90.27 73.88
MSO5NO1P 76.07 19.48 78.43 42.43 79.16 48.36 80.39 74.33
MSO7NO1P 64.71 0.24 65.80 8.27 66.23 14.68 66.92 24.88
MSO08NO1P 62.84 0.00 65.40 0.62 66.10 0.88 66.57 272
McCOY-S 63.59 7.39 65.39 22.81 66.09 31.47 66.53 165.77
PARK AVENUE DRAINAGE BASIN
PAO2NO1P 145.14 0.00 148.24 0.00 149.36 0.00 150.08 15.80
PAOSNO1P 68.11 63.84 73.02 104.97 75.25 121.07 80.74 | 141.48
NORTH LAKE McCOY

MNO1NO1D 115.51 .3.04 116.43 8.15 116.83 11.07 117.33 14.83
MNO2NO1P 114.93 .2.83 115.55 7.04 115.78 872 116.19 11.27
MNO2N02D 113.32 3.92 114.04 9.80 114.30 12.29 114.82 16.92
MNO3NO1P 106.08 1.18 106.27 511 106.33 6.92 106.44 10.50
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SUBJECT . SUMMARY OF ADICPR ROUTING RESULTS
PEAK CONDITIONS
Node Mean Annual 10-year/24-hour 25-year/24-hour 100-year/24-hour
1.D. Stage (ft) | Flow (cfs) | Stage (ft) | Flow (cfs) | Stage (ft) | Flow (cfs) | Stage (ft) | Flow (cfs)
MNO3NO2D 9548 4.17 96.77 11.28 97.64 14.15 99.66 19.47
MNO3NO3D 87.68 4.83 88.78 14:57 89.21 18.65 90.08 26.20
MNO7NO1P 70.03 576 70.12 24.06 70.16 32.72 70.25 50.11
MNOBNO1P 68.55 0.00 72.00 0.17 72.01 1.16 72.04 3.85
MNOSNO1P 65.00 0.01 65.76 6.20 65.99 11.52 66.04 17.44
MN10NO1P 63.79 0.00 64.96 2.53 65.19 4.25 65.59 8.08
MN11NO1P 64.29 0.08 65.01 2.02 65.28 3.02 65.66 5.65
MN12NO1D 119.00 60.28 119.00 60.28 119.00 60.28 119.31 71.09
MN13NO1W 103.34 18.69 104.32 52.14 104.61 70.19 104.85 137.51
MN14NO1D 72.51 31.94 74.31 77.31 75.12 99.27 77.09 147.94
MN15NO1D 134.72 13.44 135.76 31.49 136.13 39.12 136.80 53.65
MN16NO1D 128.65 16.40 129.77 37.35 130.18 46.01 130.93 62.54
MN17NO1D 121.59 18.94 122.99 42.40 123.61 51.90 125.22 69.96
MN18NO1W 64.10 61.26 65.54 153.76 65.62 191.33 65.76 264.21
MN19NO1P 102.55 0.00 105.03 0.00 105.96 0.00 106.06 6.48
McCOY-N 62.75 50.27 63.82 179.16 64.10 247.43 64.85 415.08
MN21NO1L 61.79 50.40 63.37 179.51 63.68 247.96  64.81 412.64
LAKE CORONI BASIN
LCOTNO1L 82.23 0.00 83.45 1.66 83.64 4.97 84.00 10.53
LCO2NO1P 87.85 1.53 88.08 9.22 88.17 12.28 88.35 18.35
LCO3NO1P 62.87 0.00 63.44 8.81 63.65 12.02 66.12 14.35
LCO4NO1P 61.35 0.00 62.89 5.01 63.63 6.14 64.79 10.71
LCO5NO1P 65.38 3.59 67.06 11.96 67.72 13.80 69.01 15.78
LCO5NO2D 65.38 3.58 66.95 11.43 67.44 12.91 68.34 14.96
LCO5NO3D 65.38 3.38 66.84 9.60 67.17 10.65 67.68 15.10
LCO6NO1P 65.38 0.00 66.81 10.94 67.10 17.28 67.50 33.76
LCO7NO1P 68.92 0.00 71.56 0.00 72.01 0.60 72.04 4.40
CORONI-S 60.87 50.31 62.89 139.46 63.63 194.61 64.80 306.77 -
CORONI-N 60.87 24.56 62.89 84.48 63.63 106.83 64.79 125.40
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TABLE 2-4
PEAK CONDITIONS
Node Mean Annual 10-year/24-hour 25-year/24-hour 100-year/24-hour
I.D. Stage () | Flow (cfs) | Stage () | Flow (cfs) | Stage (ft) | Flow (cfs) | Stage (ft) | Flow (cfs)
LAKE PREVATT BASIN
LPOINOTW | 122.64 38.75 123.08 88.74 123.12 100.37 123.73 132.00
LPO2NO1D | 114.32 61.89 117.08 133.55 117.33 157.89 117.46 205.69
LPO3NO1P | 127.26 6.42 128.04 12.53 128.27 14.01 128.72 16.54
LPO4NO1D 118.28 38.03 120.04 72.43 120.10 84.97 120.17 107.65
LPOSNO1P 98.54 6.52 99.29 10.63 99.56 11.89 100.05 14.01
LPOBNO1P 98.48 32.56 99.05 68.32 99.24 81.71 99.54 106.63
LPOTNOTW | 95.62 150.39 95.97 307.92 96.07 363.76 96.25 | 469.76
LPOBNOTW | 101.64 12.23 102.67 25.86 102.75 31.55 103.17 68.83
LPOSBNO2D 101.49 12.18 102.30 20.13 102.36 20.72 102.68 23.01
LPOSNO1P 98.46 2.90 98.95 15.73 99.40 17.98 100,36 21.93
LP10NO1D 97.38 12.17 98.15 35.84 98.21 3843 98.33 44.00
LP10NO2D 93.08 167.86 93.99 357.22 94.21 418.26 94.60 534.36
LP10NO3P 92.34 163.41 93.23 357.24 93.33 .418.23 93.48 534.77
LP11NO1L 79.69 0.00 81.09 0.00 81.64 0.00 82.64 0.00
LP13NOTW | 59.56 24.56 61.50 84.43 62.39 106.43 63.64 126.65
LP14NO1P 64.12 0.35 64.35 9.86 64.40 13.00 64.50 19.54
LP14N0O2P 60.56 0.00 62.80 4.56 63.34 7.64 63.84 17.58
PREVATT 58.23 22.58 59.35 110.08 59.77 154.47 60.47 24841
CARPENTER BRANCH

CARPENTR | 4822 | 2257 | 4961 | 11771 | 4975 | 16656 | 49.97 276.16
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ORANGE COUNTY, FLORIDA
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DATE 08-Jan-97
CHEC David W. Hamstra, P.E.
SUBJE TABULATION OF EXISTING CONDITIONS DRAINAGE STRUCTURE
INFORMATION AND adICPR FLOOD ROUTING RESULTS
REACH FROM T0 SECTION FLOWLINE ELEV. OVERTOPPING PEAK STAGE (/)
1.D. NODE NODE DESCRIPTION Us/s D/s ELEVATION 10-YR 25-YR 100-YR
, (1) #) ) ADEQUATE | ADEQUATE | ADEQUATE
LPOTRO1X LPOINOTW LPO2NO1D Trapezoidal 121.30 111.30 127.00 123.08 123.12 123.73
YES YES YES
MN20RO1X MCCOY-N MN21NO1L Irregular 60.30 60.20 65.00 63.82 64.10 64.85
YES YES YES
Total Number of Channel Sections = 2
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SUBJECT : TABULATION OF EXISTING CONDITIONS DRAINAGE STRUCTURE
INFORMATION AND adICPR FLOOD ROUTING RESULTS
TABLE 2-6
CROSS CULVERT S ECTIOWNS
REACH FROM TO NUMBER LENGTH RISE SPAN MATERIAL CULVERT OVERTOPFING PEAK STAGE (ft)
1.D. NODE NODE OF TYPE LOCATION ELEVATION 10-YR 25-YR 100-YR
PIPES (] (in) (in} [{1/] ADEQUATE | ADEQUATE | ADEQUATE
DLO3RO2C DLO3NO2D DREAM 1 1,048 30 30 RCP SUMMIT LAKE 149.80 140.36 141.24 142.59
TO DREAM LAKE YES YES YES
DLOSRO1C DREAM MNO1INO1D 1 99 24 24 RCP DREAM LAKE OUTFALL 118.11 116.71 117.36 118.27
UNDER PARK AVENUE YES YES
MNO1RO1C MNO1INO1D | MNO2N02D 1 220 24 24 RCP DREAM LAKE OUTFALL 118.00 116.43 116.83
EAST OF PARK AVENUE YES YES YES
MNO2R02C MNO2N02D | MNO3N02D 1 880 24 24 CMP DREAM LAKE/APOPKA 118.00 114.04 114.30 114.82
MIDDLE OUTFALL YES YES YES
MNO3R02C MNO3N02D | MNO3NO03D 1 120 24 24 CMP DREAM LAKE/APOFPKA 108.00 96.77 97.64 99.66
MIDDLE OUTFALL YES YES YES
MNO3R04C MNO3NO03D MCCOY-N 1 60 24 24 CMP DREAM LAKE/APOPKA 103.00 88.78 §9.21 90.08
MIDDLE OUTFALL YES YES YES
MSO01RO1C MSOINOIW | MSO02NO1P 1 305 36 36 CMP WETLAND OUTFALL 97.00 92.23 93.84 96.33
E. END OF MYRTLE ST. YES YES YES
MSO9R0O1C MCCOY-§ MCCOY-N 1 228 30 30 RCP LAKE MCCOY 65.90 65.39 66.09 66.53
) INTERCONNECT YES
MN13RO1C MN13NOIW | LPOSNO1W 1 32 18 18 CMP SIDE DRAIN 104.70 104.32 104.61 104.85
SOUTH OF WELCH RD. YES YES
MN15R01C MN15NO1D | MN16NO1D 1 392 42 42 RCP BUCHAN POND OUTFALL 137.70 135.76 136.13 136.50
(GROSSENBACHER) YES YES YES
MN16RO1C MN16NO1D | MN17NO1D 1 743 42 42 RCP BUCHAN POND OUTFALL 133.00 129.77 130.18 130.93
(GROSSENBACHER) YES YES YES
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DATE : 08~Jan-97
CHECKED : David W. Hamstra, P.E.
SUBJECT : TABULATION OF EXISTING CONDITIONS DRAINAGE STRUCTURE
INFORMATION AND adiCPR FLOOD ROUTING RESULTS
TABLE 2-6
CROSS C ULVERT S ECTIOWNS
REACH FROM TO NUMBER LENGTH RISE SPAN MATERIAL CULVERT OVERTOPPING PEAK STAGE ()
1.D. NODE NODE OF TYPE LOCATION ELEVATION 10-YR 25-YR 100-YR
PIPES [{/] {in) (in) ' m ADEQUATE | ADEQUATE | ADEQUATE
MN17RO1C MNTINGID | MN1SNOTW 1 79 36 36 RCP BUCHAN POND OUTFALL 125.00 122.99 123.61 125.22
(UNDER PARK AVENUE) ' YES YES e
MN18RO1C MN18NO1W MCCOY-N 1 §2 36 60 CMP CROSS CULVERT 65.30 65.54 65.62 65.76
UNDER USTLER ROAD
MN12RO1C MN12NO1D | MN13NOTW 2 120 36 36 RCP ROCK SPRINGS ROAD 122.00 119.00 119.00 119.31
CROSS CULVERT YES YES YES
MN14RO1C MN14NO1D | MN1SNO1W 1 59 48 48 RCP CROSS CULVERT UNDER 77.00 74.31 75.12 77.09
SANDFPIPER STREET YES YES
'~ MN21RO1C MN21NO1L CORONI-S 2 60 24 38 CMP NORTH LAKE 62.81 63.37 63.68
MCCOY OUTFALL
LCOBRO1C CORONI-S CORONI-N 1 50 24 24 DIP CULVERT UNDER 60.30 62.89 63.63 64.80
GAS EASEMENT NA NA NA
LCO8RO2C CORONI-S CORONI-N 1 50 24 24 P CULVERT UNDER 60.30 62.89 63.63 64.80
GAS EASEMENT N/A NA NA
LCO5RO1C LCO5NO1P LCO5N02D 1 293 24 38 RCP DEER LAKE RUN 69.00 67.06 67.72 69.01
} POND "C” OUTFALL YES YES
LCO5R02C LCO5N02D LCOSNO3D 1 312 24 38 RCP DEER LAKE RUN 70.40 66.95 67.44 68.34
POND "C" OUTFALL YES YES YES
LCO5R03C LCO5N03D LCO6NO1P 1 488 34 53 RCP DEER LAKE RUN 70.40 66.84 67.17 67.68
POND "C" OUTFALL YES YES YES
LPO2RO1C LPO2NO1D LPO7NO1W 1 97 36 36 RCP ROCK SPRINGS ROAD 117.22 117.08
@ CROSS CULVERT YES
LPO2R02C LPO2NO1D LPO7NOTW 1 97 36 36 RCP - ROCK SPRINGS ROAD 117.22 117.08
.iy" " CROSS CULVERT YES
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TABLE 2-6
CROSS CULVERT S ECTIIONS
REACH FROM TO NUMBER | LENGTH RISE SPAN MATERIAL CULVERT OVERTOPPING PEAK STAGE ()
1D. NODE NODE OF TYPE LOCATION ELEVATION 10-YR 25-YR 100-YR
PIPES m (in) (i) 1] ADEQUATE | ADEQUATE | ADEQUATE
LPO3RO1C LPO3NO1P | LPO2NO1D 1 35 24 24 cMP TRAILER PARK POND 128.90 126.04 128.27 128.72
POND OUTFALL PIPE YES YES YES
LPO4RO1C LPo4NO1D | LPO7TNOTW 1 85 36 36 RcP ROCK SPRINGS ROAD 120.00 120.04 120.10 120.17
CROSS CULVERT
LPO5RO1C LPOSNOTP | LPO6NO1P 1 215 24 24 RCP EQUALIZER BETWEEN 100.50
WEKIVA PARK PONDS
LPOSRO1C LPOSNOIW | LPOSNO2D 2 66 24 24 RCP CROSS CULVERTS 103.00
UNDER WELCH ROAD
LPO8BRO3C LPo8NO2D | LP1ONO1D 1 1,170 30 30 RCP WELCH ROAD OUTFALL 103.00
THRU WEKIVA PARK
LPO7RO1C LPo7notw | LP1ONO2D 2 40 24 24 DIP WETLAND OUTFALL 94.90
TO WEKIVA GLEN
LP10R03C LP1ONO3P | PREVATT 3 100 24 38 RCP QUTFALL THRU WEKIVA 92.60
GLEN SUBDIVISION
LCO9RO1C CORONIN | LP13NO1W 1 88 60 60 RCP PARADISE ISLE DRIVE 66.00 62.89 63.63 64.79
) CROSS CULVERT YES YES YES
LP13RO1IC LP13NGIW | PREVATT 1 130 36 36 RCP CROSS CULVERT 66.50 61.50 62.39 63.64
UNDER WELCH ROAD’ YES YES YES
LP13R02C LP13N01W | PREVATT 1 130 36 36 RcP CROSS CULVERT 66.50 61.50 62.39 63.64
UNDER WELCH ROAD YES YES YES
CBOTROIC | CARPENTR w 2 20 36 36 CcMP CROSS CULVERTS 49.50 49.61 4975 49.97
UNDER OLD TRAM BED
Total Number of Cross Culverts = 34
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SUBJECT . TABULATION OF EXISTING CONDITIONS DRAINAGE STRUCTURE

INFORMATION AND adICPR FLOOD ROUTING RESULTS
| TABLE 2-7
CULVERT AN D W E IR RIS ER S ECTI|IONS
REACH FROM 1O NUMBER LENGTH SPAN RISE MATERIAL RISER OVERTOPPING PEAK STAGE ()
1LD. NODE NODE OF TYPE LOCATION ELEVATION 10-YR 25-YR 100-YR
' PIPES 1/} (in) (in) i} ADEQUATE | ADEQUATE | ADEQUATE

DLO3R01S DLO3NO1P | DLO3NG2D 1 672 30 30 RCP SUMMIT LAKE 148.00 14563 146.61 145.07
Crest 1: E.=144.50, L=1.7" OUTFALL TO YES YES
Crest 2: El.=147.00, L=12" DREAM LAKE

MSO02R01S MSO02NO1P | MCCOY-S 1 40 36 36 CMP POND OUTFALL 84.00 83.28 83.63
Crest 1. EI.=80.00, L=4' SOUTH OF YES YES

VOTAW RD.
N 01S MSO3NO1P | MSO4NO1P 1 58 30 30 CMP UPPER 95.00 90.50 93.08 94,26
Crest 1: E[.=87.00, L=15' : GREENWOOD YES YES YES
. GORGE

MSQ4R01S MSO04NO1P | MSO5NO1P 1 65 30 30 CMP MIDDLE 91.00 86.23 87.69 90.27

Crest 1. EI.=82.50, L=15' GREENWOOD . YES YES YES
: GORGE

MSO05R01S MSOS5NOTP | MCCOY-S 1 46 30 30 CMP LOWER 81.00 78.43 79.16 80.39

Crest 1: EL.=75.50, L=15' P E— GREENWOOD YES YES YES
. GORGE

FAOSRO1S PAO5NO1P | MCCOY-N 1 315 42 42 RCP PARK AVE 69.00 73.02 75.25 80.74

Crest 1. EL.=67.00, .=21.8' POND %
OUTFALL ‘

BPO1RO1S BPOINO1P | BUCHAN 1 130 36 36 RCP PINES OF 144.00 141.65 142.03 142.68
Crest 1: El.=139.85, L=2.75' WEKIVA YES YES YES
Crest 2: E.=143,00, L=15' POND 3 OUT.

BPO2RO1S BPO2NO1P | BPO4NO1P 1 80 36 36 RCP PINES OF 147.00 144.81 144,91 145.08
Crest 1: E1.=144.25, L=10’ WEKIVA YES YES YES

POND 2 OUT,

BPO3R0O1S BPO3NO1P | BPO4NO1P 1 774 30 30 RCP APOPKA HIGH 147.50 146.21 146.34 146.60

Crest 1: El.=145.50, =8’ 9TH GRADE YES YES YES
OUTFALL
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INFORMATION AND adICPR FLOOD ROUTING RESULTS '
TABLE 2-7
Cc UlLVYERT AN D WE IR RIS ER S ECTIONS
REACH FROM TO NUMBER | LENGTH | SPAN RISE | MATERIAL RISER OVERTOPPING PEAK STAGE (1)
LD. NODE NODE OF TYPE LOCATION ELEVATION 10-YR 25-YR 100-YR
PIPES " (in) . {in) n ADEQUATE | ADEQUATE | ADEQUATE
BPO4R01S BFO04NOTFP | BUCHAN 1 140 60 38 RCP PINES OF 144.00 141.58 141.95 142.57
Crest 1: E1.=139.75, L=6.17' WEKIVA YES YES YES
POND 2 OUT.
BPO5R01S BUCHAN | MN15N0OTD 1 315 30 30 RCP BUCHAN 140.50 139.60 140.02
Crest 1: E1.=137.16, L=4' POND : YES YES
OUTFALL
MNO2RO1S MNO2NO1P | MNO2NO2D 1 42 30 19 RCP APOPKA 118.00 115,55 115.78 116.19
Crest 1: EL=114.20, L=1.5' : MIDDLE YES YES YES
SCHoOL
MNOSRO1S MNOSNO1P | MCCOY-N 1 100 15 15 RCP WEKIVA 65.88 - 65.76
Crest 1. E1.=65.00, L=15' LANDING YES
POND
MN10RO1S MN1ONOTP | MCCOY-N 1 278 24 24 RCP OAKWATER 66.00 64.96
Crest 1: El.=64.4, L=2' ESTATES YES
Crest 2: EI.=65.5, L=10" ‘POND 2 OUT.
| MN1IR01S MNTINOIP | MCCOY-N 7 758 75 75 RCP OAKWATER 56.00 55.01 65.26 65.66
Crest 1: EL.=64.2, L=1* ESTATES YES YES YES
Crest 2: EL=65.5, L=10" POND 1 OUT.
LCO1RO1S LCOTNOTL | CORONIS 1 78 15 15 RCP OUTFALL 85.00 8345 83.64 84.00
Crest 1: E/.=83.28, L=7.6' UNDER YES YES YES
USTELER RD.
LCO3RO1S LCO3NOTP | CORONIN 1 32 18 15 RCP WEKIWA 64.00 63.44 63.65 66.12
Crest 1: EL=63.0, L=10' wooDs YES YES i}
POND 2 OUT.
CO4R01S LC04NO1P | CORONI-N 1 30 15 15 RCP WEKIWA 64.00 62.89 63.63
Crest 1: EL=62.52, L=10" woops YES YES
_POND 1 0OUT,
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C ULVERT AN D WEIR RIS ER S ECTIONS
REACH FROM 10 NUMBER | LENGTH SPAN RISE | MATERIAL RISER OVERTOFPING PEAK STAGE (fY)
1D. NODE NODE OF TYPE LOCATION ELEVATION 10-YR 25-YR 100-YR
PIPES i} (in} (in) /] ADEQUATE | ADEQUATE | ADEQUATE
LCOSRO1S LCO6NO1P | CORONI-N 1 45 36 36 RCP DEER LAKE 67.50 66.81 67.10 67.50
Crest 1: EI =66.0, L=5' RUN YES YES YES
Crest 2: £1.=67.25, L.=15' POND B OUT.
LPO9RO1S LPOSNO1P | LP1ONO1D 1 30 24 24 RCP PARKVIEW 99.00 98.95 99,40 100.36
Crest 1 E1.=98.36, L=30' POND YES o
OUTFALL
LP14R02S LP14NO2P | PREVATT 1 40 24 24 RCP DEER LAKE 65.00 62.80 63.34 63.84
Crest 1:EL.=61.48 L=1" : RUN LOWER YES YES YES
Crest 2: E|.=63.5, L=14' POND A

Total Number of Culvert and Weir Riser (Drop) Structures =

21
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W E | R S ECTIONS
REACH FROM TO WEIR | LOCATION |OVERTOPPING PEAK STAGE (ft)
LD. NODE NODE TYPE LD. ELEVATION 10-YR 25-YR 100-YR
n ADEQUATE | ADEQUATE | ADEQUATE
DLOIRO10 EXISTING 148.29 148.33 148.39
CRESTEL = 147.70 DLOINO1P | DLO2NOTW | IRREG DIRT 150.00 YES YES YES
ROAD
MSO03R03S UPPER 90.50 93.08 94.26
CREST EL = 93.60 MSO3NO1P | MSO4NO1P | TRAP |GREENWOOD 95.00 YES YES YES
GORGE
MS04R02S MIDDEL 86.23 87.69 90.27
CREST EL = 89.70 MSO04NO1P | MSOSNO1P | TRAP |GREENWOOD 91.00 YES YES YES
GORGE
MS05R02S LOWER 78.43 79.16 80.39
CRESTEL = 79.80 MSO5NO1P | MCCOY-S | TRAP |GREENWOOD 81.00 YES YES YES
GORGE
DLOZRO10 BETWEEN ] 148.03 148.13 148.27
CRESTEL =148.00 | DLO2NOTW | DLO3NO1P | RECT | WETLAND 149.00 YES YES YES
CREST L = 200" AND POND
MSO7RO1S VOTAW 65.80
CRESTEL = 64,60 MSO7NO1P | MCCOY-S | RECT VILLAGE 66.50 YES
CREST L =235 SOUTH POND
MS08RO1S VOTAW 65.40
CRESTEL = 64.30 MSO8NO1P | MCCOY-S | RECT VILLAGE 66.00 YES
CRESTL = 0.90" NORTH POND
MNO3R03S ATHLETIC 106.27 106.33 106.44
CRESTEL =105.95 | MNO3NO1P | MNO3NO3D | TRAP FIELD 108.00 YES YES YES
' OVERFLOW
LPO6RO1S WEKIVA 99.05 99.24 95.54
CREST EL = 97.50 LPO6NO1P | LPOTNOTW | TRAP PARK 100.00 YES YES YES
POND )
DLOSRO2R PARK AVE. 116.71 117.36 118.27
CRESTEL = 118.11 DREAM | MCCOY-N | IRREG DOWN 118.11 YES YES
VOTAWRD.
MNOSRO2R WEKIVA 65.76
CRESTEL = 65.88 MNOSNO1P | MCCOY-N | IRREG | LANDING 65.88 YES
MN21RO2R SANDPIPER
CRESTEL = 62.81 MN21NO1L | CORONLS | IRREG STREET 62.81
LPOTROZR DIRT ROAD 95.97 96.07 96.25
CREST EL = 94.90 LPO7NOIW | LP10NO2D | IRREG | TO WEKIVA 94.90 NA NA NA
GLEN
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TABLE 2-8
WwE IR S ECTIIONS
REACH FROM TO WEIR | LOCATION |OVERTOPPING PEAK STAGE (1)
1D. NODE NODE TYPE LD. ELEVATION 10-YR 25-YR 100-YR
n ADEQUATE | ADEQUATE | ADEQUATE
MNO3R01S ATHLETIC _ 106.27 106.33 106.44
CRESTEL =105.94 | MNO3NO1P | MNO3NO2D | RECT FIELD 108.00 YES YES YES
CRESTL=3 OVERFLOW |
MN13R020 WETLAND 104.32 104.61
CRESTEL =104.70 | MN13NOTW | LPOBNO1W | RECT | SOUTH OF 104.70 YES YES
CREST L =300 WELCH RD. ’
LE10RO4R . WEKIVA 93.33
CRESTEL = 92.60 LP10NO3P | PREVATT | IRREG " GLEN 92.60
: , < 1 sussion
LPQ8ROZR USTLER
CRESTEL = 102.50 | LPOBNO1W | LP13NO1W | RECT ROAD TO 102.50
CREST L =30 EAST
LP14R01S DEER LAKE 64.35 64.40 64.50
CRESTEL = 64.09 LP14NO1P | LP14NO2P | RECT RUN 65.00 YES YES YES
CREST L =25 POND A

Total Number of Weir Structures = 18
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2.7  IDENTIFICATION OF PROBLEM AREAS

The following discussion will provide a summary of the problem areas identified within each basin
for the existing drainage facilities which were analyzed within the adICPR model for Existing
Conditions (refer to Volume Il (Calculations), Section 3).

Despite the apparent level of detail, the main focus of this study was the lake system. Areas upland
of these lakes have been included solely to account for the effects of flood storage and peak rate
aftenuation on the main lake system (e.g., existing stormwater ponds and wetland systems). Thus,
some findings in areas upland of the main system are to be considered preliminary. More detailed
analysis of secondary drainage systems may be necessary in some areas to refine the analyses
herein.

2.7.1 Lake McCoy South Basin

Based upon the results of the Existing Conditions Analysis, few problem areas are evident In the
Lake McCoy South Basin. The main focus of the analysis in this Basin was the portion of Lake
MéCoy south of Votaw Road which is located in Sub-basin MS09. Upland of the lake, the drainage
systems included in the model were shown to function fairly well. A general description of these
stormwater management systems follows the discussion of the existing conditions at the lake.

The 100-year flood elevation reported by FEMA for Lake McCoy is 65.1 feet. Construction adjacent
to Lake McCoy South in the Votaw Village Subdivision was based upon this elevation. And, Votaw

- Road, which separates the northern and southem portions of Lake McCoy, was constructed with a

low point at elevation 65.9 feet. However, the calculations in this study indicate that the flood
elevation of Lake McCoy South will be 66.5 feet, which is approximately 1.4 feet higher than the
published elevation. The higher flood elevation is a result of having only a single 30-inch culvert as
the outfall under Votaw Road.

The City of Apopka required surveys, which included the finished floor elevations, for homes
constructed in Votaw Village. The City fumished PEC with these surveys (refer to Volume I, Section
5) and a comparison was made to the calculated flood elevation. Based on the surveys received
from the City, all homes in Votaw Village were constructed one (1) foot or more above the 100-year
flood elevation determined in this study. Thus, no dwelling structures should expenience flooding
for up to the 100-year, 24-hour storm event. On the other hand, South Lake McCoy will overtop
Votaw Road for the 25-year, 24-hour (8.6 inches of rainfall) and larger storms. The depth of flooding
over the roadway for a 100-year storm is expected to be roughly 0.6 feet (7 inches) at the low point

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE2
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along the centeriine. The duration of flooding for a 100-year storm would be approximately 17 hours.
Because other routes are available, flooding of this road is not considered critical.

The 100-year flood elevation in Lake McCoy South could be reduced below the existing profile of
Votaw Road by installing new, larger culverts under the roadway without significantly increasing flood
stages or flowrates downstream. However, because no dwelling structures or businesses are
threatened under existing conditions, this improvement has not been included as a recommendation.
It is recommended that the normal high water level and the 100-year flood elevation of the
south portion of Lake McCoy be published separately from the elevations reported for the
portion of the lake north of Votaw Road. The normal high water level should be based upon
the culvert outfall under Votaw Road and the 100-year flood elevation should be based upon
the analysis performed for this study.

The wetland area (Node MSO01NO1W) in Sub-basin MS01 may overflow into the park at the east end
of Myrtle Street during extrerne storms. Based on construction plans for the Musselwhite multi-
family development, a small ditch was to be provided through this park as a high level overfiow to
the existing pond in Sub-basin MS02 (Node MS02N01P). However, this overflow channel was not
evident during field inspections. Considering that the park was apparently not constructed with
regard to the construction plans obtained by PEC, the actual elevation at which the wetland overtops
into the park is unknown. Even if overtopping does occur, no dwelling structures will be inundated.
Thus, no action is recommended.

The existing stormwater pond (Node MS02N01P) in Sub-basin MS02 is expected to overtop during
large storm events. Should this occur, the overflow will simply bypass the outfall structure and
discharge to Lake McCoy South via the same outfall channel along the south side of Votaw Road.
No structures will be endangered: therefore, no corrections are necessary.

Sub-basins MS03, MS04, and MS05 are comprised of the areas draining to the three (3) segments
of the Greenwood Gorge located in the Greenwood Cemetery. As mentioned in the sub-basin
descriptions, three (3) dams were constructed across the gorge to provide water quality treatment
and peak rate attenuation of runoff from these sub-basins. The calculations in this study indicate
that these drainage features will function properly for up to the 100-year storm.

Sub-basin MSO06 drains directly to Lake McCoy South via a collection system along Christiana
Avenue. The function of secondary drainage systems such as this were beyond the scope of this
study.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE2
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Sub-basins MS07 and MS08 were defined with respect to the two (2) existing stormwater ponds in
the Votaw Village Subdivision. The calculations in this study indicate that both of these ponds will
overtop during extreme storms because the water level in Lake McCoy South is higher than
anticipated. Should the flood elevation in the lake be reduced by installing larger culverts under
Votaw Road, water levels would not be expected to exceed the top-of-bank elevations of these
existing ponds. As mentioned above, this improvement has not been included as a recommendation
because no awelling structures or businesses are threatened under existing conditions.

2.7.2 Dream Lake Basin

In the Dream Lake Basin, three (3) areas of concern were noted. First, the outfall from the existing
pond in Sub-basin DLO1 must be maintained; whereas, the proposed Rhapsody Oaks Subdivision
has not been designed to accommodate stormwater runoff from this area. Second, the site of the -
proposed Rhapsody Oaks Subdivision presently provides storage for a large volume of runoff and
the development would eliminate this storage. Finally, the outfall from Dream Lake has been altered
such that it is difficult for the lake to draw down to the normal high water level set by Orange County.

As outlined in the description of Sub-basin DLO1, the existing pond located north of Old Dixie
Highway and west of Hawthome Avenue receives the stormwater runoff from over forty (40) acres
of mostly developed area along U.S. 441 (North Orange Blossom Trail). The water level in this pond,
which is sometimes referred to as Ustler Pond, is controlled by a drainwell near elevation 144.75
feet. Based upon observation by PEC staff, the drainwell appears to be no larger than twelve (12)
inches in diameter. Thus, the flow capacity is limited such that the drainwell functions as little more
than a drawdown device for controlling the water level in the pond between storm events. At
elevation 147.7 feet, Ustler Pond discharges northward into an existing depressional area on the site
of the proposed Rhapsody Oaks Subdivision in Sub-basin DL02.

Prior to the development of the Oaks of Summit Lake Subdivision and construction of the associated
pond at the west end of Myrtle Street, the area in Sub-basins DL02 and DL03 drained to a
depressional area between Washington Avenue and New Hampshire Avenue. Sources suggest that
the water level in this depression was also controlled by one or more drainwells. This area had only
a high level overflow to Dream Lake, approximately at elevation 148.5 feet. Based on site specific
topographic information supplied on the construction plans for the Oaks of Summit Lake and
Rhapsody Oaks Subdivisions, the depressional area provided approximately 47 acre-feet of storage
below this elevation. At elevation 147.7 feet, Ustler Pond in Sub-basin DL01 is hydraulically
connected to this depressional area. Combined with the storage in Ustler Pond, roughly 54 acre-feet
of flood storage was provided upland of Dream Lake prior to any discharge of runoff occurring from
Sub-basins DLO1, DL02, and DL03 at elevation 148.5 feet.
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Following the development of the Oaks of Summit Lake Subdivision, a stormwater pond was
constructed at the west end of Myrtle Street in the northemn portion of the depressional area. In
addition, an outfall pipe was constructed from the pond to Dream Lake. With this modification, the
drainage pattern was altered as follows. During large storms, Ustler Pond overflows at elevation
147.7 feet northward into the remaining depressional area on the site of the proposed Rhapsody
Oaks Subdivision in Sub-basin DL02. When runoff from this overflow and direct runoff from Sub-
basin DL0O2 cause the depression to fill above elevation 148 feet, discharge occurs to the existing
pond in Sub-basin DL0O3 via overflow of the pond berm. Thus, Ustler Pond and the remaining
depressional area still provide retention of the volume of runoff contained below elevation 148 feet.
The existing pond in Sub-basin DLO3 (Node DLO3NO01P) then discharges to Dream Lake by means
of the outfall control structure which is set at elevation 144.5 feet. This is the current configuration
of the drainage systems in Sub-basins DL01, DL02, and DL03. Because the Rhapsody Oaks
Subdivision has not received approval from the City of Apopka, this condition was included in the
Existing Conditions Analysis of the study area.

Because construction of'.the Rhapsody Oaks Subdivision is proposed in the existing depressional
area in Sub-basin DLO2, addltlonal routing analyses were performed for the Dream Lake Basin. An
analysis of conditions pnor to the construction of the Oaks of Summit Lake Subdivision was
conducted to determine whether the stormwater management pond and outfall to Dream Lake had
a significant impact on the Basin. A proposed conditions analysis was also performed to predict the
effect of construction of the Rhapsody Oaks Subdivision. These routing analyses have not been
included in this report.

. When compared to the pre-development conditions in the Basin, the systems constructed for the

Oaks of Summit Lake Subdivision appear to have had the effect of increasing the peak stage
anticipated in Drearn Lake for the 10-year, 24-hour and 25-year, 24-hour storms by roughly 0.3 feet.
The proposed development of the Rhapsody Oaks Subdivision in accordance with the current
construction plans would further alter the drainage in the upper reaches of the Dream Lake Basin.
The construction plans prepared by R.H. Wilson and Associates indicate that the remaining
depressional area would be entirely filled to make way for high density residential development.
Compared to current conditions, this would eliminate roughly 23 acre-feet of storage. In the process,
the natural direction of discharge from Sub-basin DLO1 would also be altered. Preliminary modeling
indicates that Ustler Pond does not have the storage capacity to retain the entire volume of runoff
from Sub-basin DLOT without potentially flooding adjacent roadways and structures. Because the
proposed subdivision would still be lower than the sumounding land on all other sides of Ustler Pond,
runoff would be expected to discharge northward, through the subdivision, to the existing pond (Node
DLO3NO01P) in Sub-basin DL03. Calculations on file at the St. Johns River Water Management
District indicate that this pond was not designed to accommodate runoff from all of the off-site areas
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in Sub-basins DLO1 and DL0O2. Between the off-site areas which have not been included in the
design and the reduction in flood storage, preliminary calculations indicate that the flood stage in
Dream Lake for the 10-year, 24-hour and 25-year, 24-hour storms would be approximately one (1)
foot higher than prior to development in Sub-basins DL02 and DL0S3.

For all scenarios analyzed, the peak 100-year stage in Dream Lake exceeds 118.2 feet, thereby
indicating that the lake will overflow into Park Avenue. At this level, Dream Lake may also cause

flooding of some structures along Park Avenue. As indicated in the descniption of Sub-basin DL0S,
the initial water elevation in Dream Lake has been set at 115 feet in the ICPR model, although the

Orange County Lake Index lists a normal high water elevation of 114.5 feet. The initial water level

has been set higher in keeping with Orange County’s practice of setting the normal high water level

six (6) inches above the overflow elevation of the outfall system. The outfall pipe under Park Avenue

has an invert elevation of 113.7 feet; however, the actual pipe controlling Dream Lake higher is the

outfall for the next downstream sub-basin, MNO1. The invert of the pipe at this location is 114.5 feet.

Jones, Hoechst, and Associates, Inc. (JHA) surveyed the invert elevations of the pipes on the Dream

Lake outfall, as well as, a water elevation in Dream Lake of 115.1 feet at a time when very little

outflow was noted. This surveyed water elevation provides further justification for the initial water
level modeled for Dream Lake.

Lowering the outfall pipe from sub-basin MNO1 such that the lake will be controlled at the published
normal high water level will reduce the flood stages in Dreamn Lake for all storm events analyzed.
For the mean annual (2.33-year/24-hour), 10-year/24-hour, and 25-year/24-hour storms, the peak
stage in Dream Lake will be reduced by roughly 0.6 feet. The difference for the 100-year/24-hour
storm is not as pronounced due to roadway overtopping.

The recommended improvements with regard to the Dream Lake Basin are:

» Reinvestigate the Rhapsody Oaks Subdivision to assure that off-site runoff from Ustler
Pond and elsewhere in Sub-basin DL02 is accommodated in the stormwater management
system.

» Reinvestigate the stormwater management facility located at the west end of Myrtle Street
with respect to its ability to attenuate the runoff from Sub-basins DL01, DL02, and DL03
such that the peak level of Dream Lake will not be increased for any design storm. The
water quality treatment provided in this stormwater pond should also be reinvestigated in
lieu of the additional area draining to the pond.
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» Remove and replace the segment of the Dream Lake outfall pipe which has caused the
water level in Dream Lake to stay above the published normal high water elevation. The
new pipe should be placed at a Jower elevation such that the pipe under Park Avenue is
the controlling factor. The pipe which would require replacement is actually located in
Sub-basins MNO1 and MNO2. Refer to Section 3.2.1 for a detailed discussion of the
recommended improvements.

It should be noted that the intent of this study was not to serve as review of any particular
development. Rather, the purpose was to determine any deficiencies in the existing drainage
systems within the study area. PEC was also directed to include areas for which construction plans
have been approved in the proposed condition. In this case, the proposed Rhapsody Oaks
Subdivision was to be included in the study because the St Johns River Water Management District
has approved the project and the City of Apopka approval was pending. Upon attempting to include
the proposed development based upon current construction plans, some of the above potential
problems became apparent. Therefore, rather than including the proposed development, the area
was modeled in its existing condition.

2.7.3 Park Avenue Drainage Basin

Only two (2) existing stormwater ponds are located within the Park Avenue Drainage Basin. One
is located in Sub-basin PA02 and serves the Summerset Subdivision. The other is located on the
north side of Votaw Road adjacent to Lake McCoy and receives runoff from all of the sub-basins
which drain to the Park Avenue stormsewer system.

The existing pond in Summerset Subdivision (Node PAO2N01P) was designed to retain the entire
runoff volumne from all but the most extreme storms. Of the storms analyzed in this study, only the
100-year, 24-hour storm (10.6 inches of rainfall) will produce enough runoff to fill the pond and result
in overtopping to the Park Avenue stormsewer system. Although the pond is expected to overflow
in a 100-year storm, runoff will be conveyed toward Park Avenue along Martin Street. Because
existing dwelling structures and businesses will not be affected, no improvements are
recommended.

The existing pond along Votaw Road was constructed in conjunction with the widening of Park

~ Avenue by the Florida Department of Transportation (FDOT) in 1979. Currently, Orange County is

responsible for operation and maintenance of the pond. Excluding the area which drains to the
existing pond in the Summerset Subdivision, this pond (Node PAOSNO1P) was designed to receive
the runoff from roughly 250 acres west of Park Avenue via the existing storm sewer system along
this road. As outlined in the description of Sub-basin PA0S5, this pond was apparently intended to
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function as a dry-bottom pond with a bottom elevation at 61.9 feet. A drop structure and culvert
overflow to Lake McCoy was provided at elevation 67.0 feet and the pond top-of-bank was
constructed to elevation 69.0 feet. For the duration of this study, water has been standing in this
pond at or near the overfiow elevation, within two (2) feet of the top-of-bank. Thus, the ability of the
pond to provide water quality treatment or peak rate atfenuation of runoff is extremely limited.
Currently, the pond provides little more treatment than containment of some trash and debris, and
the pond is expected to overtop during all of the storms analyzed in this study.

It is recommended that the existing pond be converted to a wet detention pond with a second
outfall structure to Lake McCoy. The proposed improvement will provide approximately one-half
(¥2) inch of water quality treatment for the 250 acres of urban land draining to the pond and will keep
the pond from overtopping in all but the 100-year storm. This improvement will provide only minimal
attenuation of the peak rate of runoff. Refer to Section 3.2.2 for a detailed discussion of the
recommended improvements.

Expansion of the pond to provide additional water quality treatment and peak rate attenuation was
considered. The existing pond is bounded by a private residence to the west and Votaw Road to
the south. Based upon the recommendations of @e environmental subconsultant, Lotspeich and
Associates, Inc., the areas to the north and east of the pond are good quality wetlands the removal -
of which would not be warranted for construction of a water quality pond (refer to Section 4 -
Supporting Documentation). Thus, expansion of the existing pond was not considered a viable
recommendation.

2.7.4 Buchan Pond Drainage Basin

The Buchan Pond Drainage Basin is comprised of five (5) sub-basins. Four (4) of these sub-basins
were delineated with respect to stormwater management ponds which have been constructed in the
Pines of Wekiva, P.U.D. Sub-basin BP05 includes the major drainage feature in the Basin, Buchan
Pond.

The results of the Existing Conditions Analysis contained in this study indicate that none of the
existing ponds in the Pines of Wekiva development will experience water levels that will overtop the
pond berm for up to the 100-year, 24-hour storm. During field investigations it was noted that the
vertical volume recovery structures (VVRS) in the existing ponds located in Sub-basins BP02 and
BPO04 are in poor condition. The filter fabric has deteriorated and the gravel filter media has been
washed out. In the draft of this report it was recommended that the City of Apopka and St. Johns
River Water Management District take the measures necessary to have the entity responsible for
the ponds make corrective repairs. The City of Apopka acted upon the recommendation and the
structures were repaired by the developer.
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It has been suggested that development in this basin has resulted in an increase in runoff to
downstream areas in sub-basin MN18. While the cumulative volume of runoff discharging from the
area may have increased due to development, the peak discharge rate is unlikely to have increased.
The development upland of Buchan Pond has provided stormwater detention ponds specifically for
the purpose of limiting the peak discharge rate in accordance with the regulations of St. Johns River
Water Management and the City of Apopka. In addition, construction plans for the outfall from
Buchan Pond indicate that the pipe was replaced with a smaller pipe at approximately the same
elevation within the last seven years. This change would have the effect of reducing the rate of
discharge from Buchan Pond. Quanification of pre-development conditions for comparison to the
Existing Conditions analysis was beyond the scope of this study. Although, it should be noted that
peak discharge from Buchan Pond is 29.0 cfs for a 100-year, 24-hour storm, which is only fourteen
(14) percent of the runoff reaching the downstream properties in sub-basin MN18.

The 100-year flood elevation of Buchan Pond published in the Orange County Lake Index is 140.0
feet. The calculations in this study indicate that the 100-year flood elevation of Buchan Pond is
slightly higher at 140.7 feet. This elevation may result in some flooding info Lake Avenue adjacent
to Buchan Pond. The flood elevation could only be lowered by increasing the discharge capacity.
However, this is not feasible because downstream areas would receive more runoff. It is
recommended that a normal high water level for Buchan Pond be established based upon the
existing structure controlling this water body. It is alJso recommended that the published 100-
year flood elevation be updated to reflect the elevation of 140.7 feet determined in this studly.
Proposed development adjacent to Buchan Pond along Grossenbacher Drive and Lake Avenue
should be required to construct above this elevation in accordance with applicable
regulations.

2.7.5 Lake McCoy North Basin

The major drainage feature in this basin is the portion of Lake McCoy north of Votaw Road. In
addition to the lake, the Basin was subdivided into twenty-one (21) sub-basins. A general
description of the function of the drainage systems throughout the Basin follows.

At the northeast comer of Park Avenue and Votaw Road, the Dream Lake outfall pipe conveys runoff
eastward toward Lake McCoy North. In this area, Sub-basins MNO1, MNO2, and MNO3 contribute
runoff to this existing conveyance system. Descriptions of these sub-basins have been provided in
previous sections of this report. Based upon the results of the Existing Conditions Analysis, no
problems are evident with regard to the hydraulic capacity of the existing Dream Lake outfall.
However, two (2) areas of concemn have been noted. First, the upstream invert on the segment of
the outfall between Sub-basins MNO1 and MNO2 is approximately nine (9) inches higher than the
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invert of the upstream culvert under Park Avenue. The consequence is that Dream Lake is
controlled higher than the published normal high water elevation which results in a loss of flood
storage in the lake. A recommended improvement to this segment of the Dream Lake outfall pipe
has been included in the discussion of the Dream Lake Basin. The second area of concemn is at the
outlet end of the Dream Lake outfall pipe. Just east of the Apopka Middle School athletic field in
Sub-basin MNO3, the Dream Lake outfall discharges to a stream which flows to Lake McCoy North.
At this location, an end wall was constructed to control erosion and dissipate the velocity of runoff
discharging from the outfall pipe. However, the last segment of the outfall pipe was constructed at
a steep grade and the resultant high velocities have caused erosion and structural failure of the
existing end wall. The outlet end of the pipe is several feet above the stream bed; therefore, more
erosion is expected. It is recommended that the last segment of the Dream Lake outfall be
reconstructed to include a drop manhole, a pipe outfall at the existing stream bed, and an
energy dissipating end treatment for the pipe (refer to Section 3.2.1).

To the southeast of Lake McCoy North lie three (3) sub-basins that were delineated with respect to
small stormwater management ponds in the Lake McCoy Forest and Oaks-on-the-Lake
Subdivisions. These ponds were not included in the model of the study area due to insufficient
information. Rather, the runoff hydrographs for Sub-basins MN04, MNOS5, and MNO6 were routed
directly to Lake McCoy North. Thus, no comment can be made with regard to the existing ponds
in these sub-basins.

Sub-basin MNO?7 is located south of Votaw Road between Christiana Avenue and Thompson Road.
To the east of Christiana Avenue is a small, wooded depressional area which collects runoff prior
to overflowing to Votaw Road where it is presumed that runoff is intercepted in the stormsewer
system. The function of secondary drainage systems such a this were beyond the scope of this
study.

Sub-basins MNO8 and MNO9 are located between Lake McCoy North and Thompson Road. As
outlined in the sub-basin descriptions previously provided in this report, each of these sub-basins
includes a small stormwater pond. Because information regarding these ponds was readily
available, they were included in the analysis of the study area. Based upon the results of the
analysis, the ponds in both of these sub-basins will overtop their banks and flow over Wekiva
Landing Drive to Lake McCoy North for the 25-year, 24-hour and larger storms. Overtopping of the
roadway is not expected to occur for the 10-year, 24-hour storm and no dwelling structures will be
endangered due to overtopping of the ponds for any of the storms analyzed. Thus, no improvements
are recommended.
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Sub-basins MN10 and MN11 are located in the northeast portion of the Lake McCoy Basin. These
sub-basins were delineated with respect to the two (2) existing stormwater management ponds
constructed in the Oakwater Estates Subdivision. The results of the Existing Conditions Analysis
contained in this study indicate that neither of the existing ponds. in the Oakwater Estates
Subdivision will experience water levels that will overtop the pond berm for up to the 100-year, 24-
hour storm. Therefore, no improvements are recommended in these sub-basins.

Sub-basins MN12 and MN13 are focated south of Welch Road, on the west and east sides of Rock
Springs Road, respectively. Currently, minimal storage is provided in Sub-basin MN12 west of Rock
Springs Road. Double 36-inch culverts under the road appear to be more than adequate to pass the
runoff from this sub-basin eastward to the existing wetland system in Sub-basin MN13. In this
wetland, the peak rate of runoff from Sub-basins MN12 and MN13 is attenuated prior to being
discharged. The primary direction of discharge from the wetland in Sub-basin MN'13 seems to be
southward to Sandpiper Street via an existing drainage ditch through Sub-basin MN14. A secondary
outlet exists eastward to Sub-basin LP08 via a driveway culvert and the ditch aiong the south side
of Welch Road. At high water elevations, runoff is also expected to overflow the wetland area and
sheet flow eastward into Sub-basin P08 resulting in a shallow floodplain across the sub-basin. The
results of the Existing Conditions analysis indicate that overflow to sub-basin LP08 will only occur
for extreme rainfall events such as the 100-year storm (10.6 inches of rainfall). However, because
the storage provided in this wetland was estimated based on limited information, the results in this
area are questionable. Overflow to the east may occur for lesser storm events if the storage has
been overestimated. Also, because the capacity of the outfall ditch is limited, the wetland is
sensitive to the volume of runoff from sub-basins MN12 and MN13 and will be more likely to overflow
eastward into sub-basin LP08 given additional runoff volume. It is recommended that all future
development in Sub-basins MN12 and MN13 be required to limit the post-development volume
of discharge to the pre-development volume of runoff for 24 hours following a storm. This
criteria should be met for all storms up to the 100-year storm. The existing requirements
regarding the peak rate of discharge should also apply. A detailed topographic survey of the
entire wetland and surrounding areas would be necessary to refine this portion of the model.

Sub-basin MN14 lies along the east side of Park Avenue between Sub-basin MN13 and Sandpiper
Street. Runoff from this sub-basin and upstream sub-basins is conveyed via a stream to an existing
48-inch culvert under Sandpiper Street approximately 550 feet west of Ustler Road. The results of
the Existing Conditions analysis indicate that this culvert will pass the runoff from the upstream sub-
basins for up to the 25-year storm (8.6 inches of rainfall) (refer to Table 2-6). Discharge into the
roadway is expected to be minor for the 100-year storm (10.6 inches of rainfall), in which case runoff
will flow along Sandpiper Street toward Lake McCoy North. Because no dwelling structures or
businesses will be jeopardized, no improvements are recommended.
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As describéd previously in this report, the drainage system along Grossenbacher Drive conveys
runoff discharged from Buchan Pond and runoff from Sub-basins MN15 and MN16 eastward to Park
Avenue. The results of the Existing Conditions analysis indicate that this conveyance system can
pass the runoff for up to the 100-year storm without surcharging. At Park Avenue, the runoff from
Sub-basin MN17 enters the system and all flows are conveyed under the road through a 36-inch
culvert. Based upon the results of the analysis, this culvert will pass the runoff from all upstream
sub-basins for up to the 25-year storm. A 100-year storm will result in some flooding into Park
Avenue for roughly one (1) hour. No residential or business structures will be affected; therefore,
no improvements are recommended.

Sub-basin MN18 is located east of Park Avenue, west of Ustler Road, north of Tanglewilde Drive and
south of Sandpiper Street. Runoff from this area flows eastward toward an existing wetland/pond
adjacent to Ustler Road. In addition to the direct runoff from this sub-basin, runoff discharged from
upstream sub-basins also reaches the pond/wetland. In particular, runoff from sub-basins to the
north enters Sub-basin MN18 just west of Ustler Road via the 48-inch culvert under Sandpiper
Street. To the west, runoff enters Sub-basin MN18 by means of a 36-inch culvert under Park
Avenue. Overall, the pond/wetland in Sub-basin MN18 receives runoff from approximately 470 acres
to the north and west. Runoff is then discharged eastward via an existing culvert under Ustler Road.
The Existing Conditions analysis indicates that Ustler Road will be overtopped during the 10-year
(7.5 inches of rainfall) and larger storms. In fact, evidence of flow over the roadway was observed
at some Jocations following heavy rainfall. Although the road is shown to overtop, Ustler Road is an
unpaved road adjacent to the wetland fringe of Lake McCoy and is not a critical route. No dwelling
structures are endangered. Therefore, no improvement is recommended.

The existing pond in Magnolia Oaks Subdivision adjacent to Tanglewilde Drive (Node MN19NO1P)
was designed to retain the entire runoff volume from Sub-basin MN189 for all but the most extreme
storms. Of the storms analyzed in this study, only the 100-year, 24-hour storm (10.6 inches of
rainfall) will produce enough runoff to fill the pond and result in overtopping of the pond berm to the
wetland adjacent to Tanglewilde Drive. Although conveyance along Tanglewilde Drive is reportedly
inadequate, the pond in Sub-basin MN18 does not appear to be a contributing factor considering it
will not any contribute runoff for most storms. Because existing dwelling structures will not be
flooded as a result of the pond overtopping, no improvements are recommended. If should be noted
that analysis of the conveyance system along Tanglewilde Drive was beyond the scope of this study.

The main focus of the analysis in this Basin is the portion of Lake McCoy north of Votaw Road. The
area draining directly to this lake has been designated Sub-basin MN20. In addition to direct runoff
from these sub-basins, Lake McCoy North receives the runoff from Sub-basins MNO1 through MN19,
as well as, runoff discharged from the Lake McCoy South, Dream Lake, Park Avenue, and Buchan
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Pond Drainage Basins. In turn, Lake McCoy discharges north to Sub-basin MN21 via an existing
ditch and thence to Lake Coroni by means of culverts under Sandpiper Street, The 100-year flood
elevation calculated in the Existing Conditions analysis for Lake McCoy North is 64.9 feet. Although
somewhat lower, this elevation correlates well to the 100-year flood elevation of 65.1 feet reported
for the lake by FEMA. Based upon the Orange County Aerial Topographic Maps, all structures
adjacent fo the lake appear to have been constructed above the published flood elevation. Thus,
no improvements to the conveyance capacity of the outfall from the lake are necessary.

During field reviews it was noted that a makeshift weir was constructed across the outfall channel
between Lake McCoy and Sandpiper Street in an apparent attempt to keep the lake level high.
Orange County surveyed the elevation of this blockage as approximately 61.4 feet. The normal high
water elevation of Lake McCoy North published in the Orange County Lake Index is 61.5 feet.
Typically, Orange County sets the normal high water elevation six (6) inches above the outfall
elevation. Because the makeshift weir across the channel would tend to control the lake
higher, it is recommended that it be removed. In its place, a permanent weir at elevation 61.0
is recommended upstream of the culverts at Sandpiper Street in Sub-basin MN21 to control
the Jevel of Lake McCoy (refer to Section 3.2.3 for a detailed discussion of the recommended
improvement). '

As mentioned above, double culverts under Sandpiper Street convey runoff under the roadway to
Lake Coroni. Based on the Existing Conditions analysis, floodwaters will overtop the road for the
10-year and larger storms because the water elevation downstream in Lake Coroni will be at or
above the existing road elevation. In the worst case, the road will be under a foot or more of water
for roughly two (2) days following a 100-year storm.

Construction plans for the paving of Sandpiper Street have been prepared for Orange County by
WBQ Design & Engineering, Inc. . Based upon these plans, the proposed profile of Sandpiper Street
will be raised and the size of the culverts under the road will be increased to pass the 10-year peak
flowrate without overtopping the road. The proposed condition has been included in the
recommended improvements ad/CPR analyses. ’

2.7.6 Lake Coroni Basin

This Basin is defined by the area which contributes runoff to Lake Coroni. Seven (7) sub-basins
were jdentified within this Basin to account for flood storage and attenuation of runoff upland of Lake
Coroni. Two (2) other sub-basins were delineated based upon the area draining directly to Lake
Coroni. The function of the drainage features in each sub-basin is discussed below.
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Sub-basin LCO1 was defined based on the area draining to the small lake located west of Ustler
Road and north of Sandpiper Street. The outfall from this lake is eastward to Lake Coroni via an
existing drop structure and 15-inch culvert under Ustler Road. The Existing Conditions analysis
indicates that the lake will not overtop the berm constructed along Ustler Road and that the
discharge from this lake is expected to be small, with a maximum discharge of approximately 10.5
cfs for the 100-year storm. As noted in the description of this sub-basin, the outlet end of the culvert
outfall from this lake is located in a sump and is partially buried. It is recommended that the outfall
be improved by regrading downstream of the outlet to provide a swale. An easement would
also need to be obtained for the outfall to Lake Coroni (refer to Section 3.2.4).

Sub-basins LC02, LC03, LC04, LCO5, LCO6, and LCO7 were delineated with respect to existing
stormwater management ponds located within the subdivisions which have been constructed around
Lake Coroni in the past ten (10) years. No problems are apparent based on the results of the
Existing Conditions analysis. Although, for the 100-year storm, the existing ponds in Sub-basins
LCO03 and LC04 are shown fo exceed the top-of-bank elevation of the ponds at 64.0 feet because
the flood level of Lake Coroni is 64.8 feet. No dwelling structures are in danger of being flooded by
the ponds in these sub-basins

Sub-basins LC08 and LC09 are comprised of the area that drains directly to Lake Coroni. This area
was divided into two (2) sub-basins to account for the access berm over the gas pipeline easement
which bisects the lake. For all of the storm events modeled in the Existing Conditions analysis, the
water level in Lake Coroni rises above the elevation of this berm and the two halves of the lake act.

- as one. The analysis indicates that the 100-year flood elevation of Lake Coroni is 64.8 feet. ‘Based

on the Orange County Aerial Topographic Maps, no dwelling structures have been constructed within
the 100-year flood plain of Lake Coroni. One (1) barn has been constructed within the 100-year
flood plain. However, no improvements can eliminate flooding of this structure because it was

constructed with a floor elevation of 59.43 feet, which is only slightly above the published normal

high water elevation of Lake Coroni (58.4 feet). An equipment storage building on another property
is also Jocated within the floodplain. Orange County surveyed the structures on the property at 607

Sandpiper Street and determined that the floor elevation of the equipment" storage bUiIding is 61.98

feet. As a comparison, the mean annual storm (4.5 inches of rainfall) is expected to result in a lake

level of 60.87 feet and a 10-year, 24-hour storm (7.5 inches of rainfall) should cause the lake to rise

to an elevation of 62.89 feet. Once again, no improvements can be made which will prevent flooding

of this structure. The home on this property was also surveyed and the finished floor elevation was

measured to be 65.88 feet. The 100-year flood elevation of Lake Coroni was determined to be 64.8

feet; therefore, this home is over one (1) foot above the anticipated flood level.
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It Is recommended that the normal high water level and the 100-year flood elevation of Lake
Coroni be updated to reflect existing conditions. The normal high water level should be based
upon the culvert outfall under Paradise Isle Drive and the 100-year flood elevation should be
based upon the analysis performed for this study.

2.7.7 Lake Prevatt Drainage Basin

- Lake Prevatt, which is the defining drainage feature in this Basin, is located north of Welch Road in
Wekiwa Springs State Park. The Basin was subdivided into seventeen (17) sub-basins to account
for all areas which provide some level of flood storage or peak rate attenuation. A general
description of the function of the drainage systems throughout the Basin follows.

In the far western extent of the Lake Prevatt Basin lies Sub-basin LP01, which drains to a
depressional wetland located at the west end of Lester Road. As discussed previously, this wetland
- naturally discharged northward beyond the limits of this study area. Runoff was diverted into the
Lake Prevatt Basin with the construction of a ditch along the south side of Lester Road which
conveys runoff eastward to Rock Springs RG&d4r Sub-basin LP02. Other than the diversion of the
runoff from this 95 acre sub-basin toward Lake Prevatt, no problems associated with drainage were
noted in Sub-basin LPO1.

Sub-basins LP02 and LP04 were delineated with respect to the areas which drain to the cross
culverts under Rock Springs Road. In Sub-basin LP02, double 36-inch culverts just south of Lester
Road provide an outlet for the runoff from Sub-basins LP01, LP02, and LP03. The single 36-inch
culvert farther to the south provides the outlet for Sub-basin LP04. The culverts at both locations
discharge to ditches which convey runoff eastward to the existing wetland system located at the
southwest cormner of Wekiwa Springs State Park in Sub-basin LP0O7. The Existing Conditions
analysis indicates that overtopping of Rock Springs Road will occur at the location of the double 36-
inch culverts in Sub-basin LP02 for the 25-year and larger storms. The single 36-inch culvert in Sub-
basin LP04 does not have the capacity to pass the anticipated peak runoff from a 10-year or larger
storm without overtopping the roadway. Refer to Table 2-6 for the expected depth of overtopping
at these locations. Orange County has recently awarded the design contract for the widening
of Rock Springs Road in this area. It is recommended that the results of this study be utilized
as a reference for the drainage design of this project.

Sub-basin LP03 was included separately to account for the storage provided in the existing
stormwater pond (LPO3NO1P). Based on the St. Johns River Water Management District Aerial
Topographic Maps and the Existing Conditions analysis, the peak stage in this pond will probably
stay within the limits of the pond for up to the 25-year storm. A 100-year storm may overflow the
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banks of the pond resuilting in shallow flooding of the surrounding lots for a short peniod of time. The
manufactured homes on these sites were observed to be built above the ground elevation; therefore,
flooding into residences is not anticipated.

Sub-basins LP05, LPO6A, and LP06B consist of the developed and undeveloped portions of the
Wekiva Park development which drain to the two (2) existing stormwater ponds in these sub-basins.
The ponds constructed in Sub-basins LP05 and LP06B are interconnected by a 24-inch culvert and
discharge via an overflow weir to the existing wetland system in Sub-basin LP07. Under current
conditions, with Sub-basin LPO05 in the undeveloped condition, the analysis contained in this study
indicates that the water level in these ponds will not exceed the top-of-bank elevation.
Consequently, the ponds will not flood adjacent residential and business structures. For the duration
of this project, the water level in these ponds was not observed to draw down below the weir
elevation. Thus, the ponds do not provide the intended water quality treatment. It is recommended
that the City of Apopka and St. Johns River Water Management District take the measures
necessary to have the entity responsible for the ponds make repairs.

Sub-basin LP0O7 consist of the area draining to the wetland located at the southwest comner of
Wekiwa Springs State Park. In addition to direct runoff from the sub-basin, this wetland receives
the runoff discharged from all of the previously discussed sub-basins in the Lake Prevatt Basin. The
outfall from the wetland is then eastward via double 24-inch culverts under a gas pipeline access
easement to a stream which flows through the Wekiva Glen Subdivision. The Existing Conditions
analysis indicates that the wetland provides little attenuation of runoff because the outfall to the east
does not cause water to be impounded in the wetland. As a result, the expected water level in this

‘wetland should not impact adjacent development. It should be noted that the storage provided in

this wetland was estimated based on limited information; therefore, the resultant flood elevations are
questionable. A detailed topographic survey of the entire wetland and surrounding areas would be
necessary to refine this portion of the model.

Sub-basin LP08 lies to the south of Welch Road and west of Ustler Road. Runoff from this sub-
basin drains northward under Welch Road via double 24-inch culverts. On the north side of the road,
runoff is conveyed northward by means of a 30-inch culvert along the existing Wekiva Park
development. This system appears to be adequate to convey just the runoff from Sub-basin LPO8.
However, the Existing Conditions analysis indicates that overflow from the wetland to the west in
Sub-basin MN13 may occur for large storms. In which case, the system will not be able to pass the
floodwaters northward. Rather, it is expected that Ustler Road will be overtopped and runoff will
continue eastward along Welch Road. Because the analysis is questionable with regard to flood
elevations in the wetland in Sub-basin MN13, no physical improvements in Sub-basin LP0O8 are
recommended at this time.
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Sub-basin LP09 is comprised of the proposed Parkview Subdivision located in the Wekiva Park
development between Welch Road and Wekiwa Springs State Park. This area is pnésently
undeveloped, yet has been included as developed because the proposed construction has been
approved. The analysis contained in this study indicates that the proposed pond in the Parkview
Subdivision will overtop for the 25-year and larger storms. Although no structures are likely to
be affected should pond overtopping occur, the reviewing agencies should reinvestigate the
proposed design of the pond in the Parkview Subdivision.

The main drainage feature in Sub-basin LP10 is a ditch/stream that carmes runoff from upstream
sub-basins northward through the Wekiva Glen Subdivision. Triple elliptical culverts are provided
at Brook Forest Court where the road crosses this stream. These features are described in Section
2.5.3.7.10 of this report. The Existing Conditions analysis indicates that for all storms larger than
the mean annual storm (4.5 inches of rainfall) the culverts at Brook Forest Court will be unable to
convey the anticipated flowrates in the stream without overtopping the road. Thus, the stream will
experience high water levels upstream of these culverts due to the restriction in capacity. At the
culverts, the 100-year flood stage in the stream is expected to be 93.5 feet. Upstream, at the
location of the inflow from Sub-basin LP07, the 100-year flood elevation of the stream is expected
to be 94.6 feet. It is recommended that the finished floor elevations of the homes adjacent to
the stream be compared to the 100-year flood elevations anticipated upstream of the triple
culverts. Should the adjacent residences be threatened by floodwaters, replacement of the
culverts is recommended.

Sub-basin LP11 consists of the area draining to a land locked lake in a natural depression located
in the Wekiva Glen Subdivision. The 100-year flood elevation calculated for this lake would not
inundate any of the adjacent homes. However, the initial water elevation in this area was based on
the water elevation shown on the Orange County Aerial Topographic Maps for lack of other
information. Thus, the 100-year flood elevation determined for this lake is a not reliable indicator of
the maximum possible flood elevation in this depressional area.

Although some Jocalized flooding can be expected in the low areas along the west side of Ustler
Road, no flood elevation were determined in Sub-basin LP12. The primary focus of this study was
the main lake system. A detailed analysis of secondary drainage in this area would be necessary
to design an outfall from this area to eliminate localized flooding without impacting downstream
properties.

North of Paradise Isle Drive, the outfall for Lake Coroni is an existing ditch that flows northward
toward Welch Road. At Welch Road, double 36-inch culverts convey runoff to Lake Prevatt. Sub-
basin LP13 consists of the wooded area which drains directly to this ditch between Paradise Isle

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE2



Lakes McCoy, Coroni, and Prevatt Drainage Basin Study
Section 2.0 - Existing Conditions
March 6, 1997 _ Page 2-86

— ——

Drive and Welch Road. Af most times, the ditch running through this sub-basin is dry because the
water level in Lake Coroni is far below the outfall level. During peniods of low flow, runoff is
conveyed northward and is mostly confined to the ditch. This condition was observed on only one
occasion during this study, in April of 1996. During extreme rainfalls, much of the wooded area
adjacent to the ditch is expected to be inundated. Based on approved construction plans by Site
Engineering and Planning, Inc., the finished floor elevations of adjacent home sites in the Wekiwa
Woods Subdivision are shown to be well above the calculated flood elevation in this sub-basin.

Sub-basin LP14 consists of the portion of the Deer Lake Run Subdivision that drains to the two (2)
existing stormwater ponds at the subdivision entrance on Welch Road. The Existing Conditions

-analysis indicates that the water level in these ponds will not exceed the top-of-bank elevation for
up to the 100-year storm (10.6 inches of rainfall). Thus, no dwelling structures are in danger of being
flooded by the ponds in this sub-basin.

Sub-basin LP156 was delineated with respect to the area draining to the existing pond adjacent to
Welch Road in the Foxborough Farms Subdivision. During the data collection phase of this project,
PEC obtained construction plans from the Orange County archives for the Foxborough Farms
Subdivision. However, some of the information regarding pond grading and the outfall to Lake
Prevatt did not seem to correspond to conditions observed in the field. Due to insufficient
information, the pond in this Sub-basin was not included in the model of the study area. Rather, the
runoff hydrograph for Sub-basin LP15 was routed directly to Lake Prevatt. Thus, no comment can
be made with regard to the function of the pond in this sub-basin.

Sub-basin LP16 consists of the area that drains directly to Lake Prevatt. In addition to direct runoff
in Sub-basin LP16, Lake Prevatt receives the runoff from all of the previously discussed basins and
sub-basins in the study area. The lake then discharges northward via Carpenter Branch to Rock
Springs Run and the Wekiva River.

The normal high water level of Lake Prevatt published in the Orange County Lake Index is 56.5 feet.
As noted above, the outfall from Lake Prevatt is via Carpenter Branch. Jones, Hoechst, and
Associates, Inc. surveyed cross sections of the upper reach of this stream near Lake Prevatt. In
particular, a cross section of the stream was surveyed at the outfall from the lake. The lowest point
surveyed on this cross section was at elevation 56.6 feet. In keeping with Orange County’s standard
of setting the normal high water level six (6) inches above the outfall elevation, the initial water level
in Lake Prevatt was considered to be 57.1 feet for the analysis contained in this study.

The 100-year flood elevation reported in the Orange County Lake Index for Lake Prevatt is 57.8 feet.
The Existing Conditions analysis indicates that a peak 100-year flood elevation of 60.5 feet can be
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expected for Lake Prevatt. Construction adjacent to the lake is limited to the Wekiva Glen
Subdivision and Welch Road. Based upon the topography shown on the “as-built” construction plans
for the Wekiva Glen Subdivision, the lots adjacent to Lake Prevatt are above the 100-year flood
elevation. However, finished floor elevations of the homes constructed on these lots are not
provided on the plans. The City of Apopka provided surveys of several of the homes constructed
adjacent to Lake Prevatt within Wekiva Glen. All of the surveys obtained indicated that the homes
had been constructed well above the anticipated 100-year flood elevation. However, surveys were
not available for four (4) of the homes constructed along the lake. In a few places, the 100-year
storm may result in minor flooding in the vicinity of Welch Road for a short duration. Otherwise, the
lake should not affect the roadway.

The finished floor elevations of all homes constructed adjacent to Lake Prevatt should be
verified for comparison with the 100-year flood elevation determined in this study. It is also
recommended that the normal high water level for Lake Prevatt be re-established based upon
the surveyed cross sections of the Carpenter Branch which controls this water body. In
addition, the 100-year flood elevation of Lake Prevatt should be updated based upon the
analysis performed for this study. The Orange County Lake Index should also be revised to
indicate that Lake Prevatt is in the Wekiva River Basin.

2.7.8 Carpenter Branch Basin

Carpenter Branch Basin is a natural channel located in Wekiwa Springs State Park which serves as
the outfall for Lake Prevatt to Rock Springs Run and the Wekiva River. As mentioned previously,

the actual control for Lake Prevatt is the upper end of Carpenter Branch at the outfall from the lake.

The Carpenter Branch Basin was included in this study to evaluate the double 36-inch culverts
located where this stream meets the old railroad bed approximately one-half (%) mile northeast of
Lake Prevatt in Wekiva Springs State Park.

Jones, Hoechst, and Associates, Inc. (JHA) surveyed the culverts at this location and determined
the upstream invert of these culverts to be 45.5 feet. JHA also measured a road overtopping
elevation of 49.5 feet. Based on the results of the analyses contained in this study, the 10-year (7.5
inches of rainfall) and larger storms will result in a rate of discharge to Carpenter Branch in excess
of the capacity of the double 36-inch culverts under the old railroad bed. As a result, the railroad
bed will be overtopped. It should be noted that this analysis is based on the condition that Lakes
McCoy, Coroni, and Prevatt are all at or near their respective overflow elevations prior to the
occurrence of such a storm. Records indicate that the water level in all three (3) lakes fiuctuates
considerably and during some periods the lakes are dry or nearly dry. Should a large storm occur
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at a time when the lakes are well below the normal high water levels, the expected discharge to
Carpenter Branch, if any, would be substantially less.

The Wekiwa Springs State Park manager, Peter Scalco, called a meeting on Apnl 2, 1996 to bring
attention to high water levels within the Park. In particular, high water was observed within Lake
Prevatt and in Carpenter Branch upstream of the twin 36-inch culverts under the old railroad bed.
Mr. Scalco expressed concemn that the railroad bed would be overtopped and the culverts would be
washed-out, as occurred following Tropical Storm Gordon in November of 1994. Based upon
records kept by the City of Apopka, the cumulative rainfall in the days immediately preceding the
meeting was approximately 5.3 inches. The water levels in Dream Lake, Buchan Pond, Lake
~ McCoy, and Lake Prevatt were observed to be at or above the overflow elevations in the weeks prior
to this rainfall. Only Lake Coroni was below the overflow elevation. The water elevations observed
In Lake Prevatt and Carpenter Branch on April 2, 1996 were within six (6) inches of the levels
predicted by the routing model for the mean annual storm (4.5 inches of rainfall). As mentioned
above, the predicted water levels for larger storms will result in overtopping at the old railroad bed.
In order to lessen the probability of overtopping at this location, it will be necessary to
increase the size of the conveyance structures.

2.8 PUBLIC INVOLVEMENT MEETING

On Thursday, October 3, 1996, a public meeting was held to present the results of the Draft
Engineering Report and to discuss the recommendations presented above. Approximately seventy
(70) people were in attendance. Roughly sixty (60) were residents of the study area and the
remaining ten (10) were representing the public sector (City of Apopka, Orange County, SURWMD)
The sections which follow discuss the issues raised by the attendees.

2.8.1 King Property

The King family owns property between Sandpiper Street and Tanglewilde Drive, west of Ustler
Road. At the public meeting, the King's voiced concerns over recurrent flooding on their property.
The following items were brought up during and after the meeting as causes of their problems:

» Continual development within the upstream areas, specifically the Pines of Wekiva Subdivision;

e Alterations to the Buchan Pond outfall control structure; and

» The City of Apopka drains their water supply system tanks into the Buchan Pond outfall system.
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The King's also voiced opposition to the recommendations associated with the Dream Lake outfall
system and the Lake McCoy control structure.

The King family properties are located within sub-basin MN18. In addition to direct runoff from the
sub-basin, runoff enters this area from west of Park Avenue and from north of Sandpiper Street.
Runoff from the area to the west of Park Avenue is from the Buchan Pond Basin and three (3) sub-
basins, MN15, MN16, and MN17, which drain to the Buchan Pond outfall along Grossenbacher
Drive. The combined discharge from these area enters sub-basin MN18 by means of a 36-inch
culvert under Park Avenue. From Park Avenue, runoff is conveyed eastward in a stream to a small
pond which discharges to another small pond which in tum discharges to an existing wetland/pond
adjacent to Ustler Road. It has been suggested that development west of Park Avenue has resulted
in an increase in runoff to this stream in sub-basin MN18. As outlined in Section 2.7.4, the peak
discharge rate from Buchan Pond is expected to be equal to or less than the discharge rate prior to
the construction of the Pines of Wekiva development. Furthermore, the alterations to the Buchan
Pond outfall control structure within the last seven (7) years would have reduced the discharge
because a the outfall was réplaced with a smaller pipe. The neighborhoods in MN15, MN16, and
MN17 have been in existefjce_for at least 12 years, so no increase in runoff would be expected in
these areas. Finally, the water supply tanks on Grossenbacher Dnive contain treated drinking water,
which is not discharged to the Buchan Pond outfall system. In conclusion, PEC was unable to
uncover any conditions west of Park Avenue which could account for an increase in the discharge
rate to the King's property.

It should be noted that peak discharge from the areas west of Park Avenue account for only thirty-

‘two (32) percent of the runoff reaching the downstream properties in sub-basin MN18. The
remaining sixty-eight (68) percent of the runoff discharged to sub-basin MN18 is from approximately
225 acres to the north of Sandpiper Street in sub-basins MN12, MN13, and MN14. Runoff from
these sub-basins enters sub-basin MN18 just west of Ustler Road via a 48-inch culvert under
Sandpiper Street. No substantial development has occurred within sub-basins MN12, MN13, and
MN14. The few sites which have been developed within the past ten years have been required to
provide detention ponds to control the rate of discharge. Therefore, no substantial increase in runoff
from these sub-basins would be expected.

The King’s have indicated that at least one (1) structure has been inundated by floodwaters;
however, no homes have been affected. Because no dwelling structures are endangered and the
flow paths can not be altered without impacting other property owners, no improvements have been
recommended. However, it may be necessary to conduct a more detailed analysis focusing on the
drainage problems in this area.
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Improvements to the Dream Lake outfall system will in no way affect the King’s property. Likewise,
the proposed weir on the Lake McCoy outfall is intended only to provide a structural control to
maintain the published normal high water level and will not increase flood levels on the King’s
property. Therefore, these improvements are still recommended. Orange County will investigate
potential impacts further during the design of these improvements.

2.8.2 Wekiwa Springs State Park

Mr. Peter Scalco, the Wekiwa Springs State Park manager, was concemed that the
recommendations regarding the Dream Lake outfall system would impact Lake Prevatt and the Park.
Mr. Scalco also suggested that the St. Johns River Water Management District (SURWMD) and/or
Orange County revise their regulations in order to regulate the post-development annual volume of
runoff to pre-development conditions.

As outlined in Section 2.7.2, the recommended improvement to the Dream Lake outfall consists of
lowering the outfall pipe such that the lake can be controlled at the published normal high water
level. This improvement is necessary to reclaim flood storage within the lake and reduce the peak
flood stages. The downstream impact will amount to a one-time discharge of excess water which
has been stored in the lake above the normal high water level. The maximum volume of water which
would be released to Lake McCoy is 12.8 acre-feet. This entire volume of water would raise the
level of Lake Prevatt by less than two (2) inches. If Lake Coroni is below the overflow level, which

is usually the case, Lake Prevatt may receive none of the discharged water. Following the

improvement, the volume of water discharged for any given storm event will be the same as for the
existing conditions.

In one portion of the study area, it has been recommended that Orange County and/or City of
Apopka require controls on volume as well as peak rate of discharge. This recommendation has
been included to prevent potential impacts to downstream properties which became obvious during
the course of this study. However, it was beyond the scope of this study to determine the impacts
of future development within the overall study area. Therefore, PEC can not make an informed
recommendation regarding volume control throughout the study area at this time.

2.8.3 Edenfield Property (607 East Sandpiper Streef)

Mr. Ronald Edenfield, who resides at 607 East Sandpiper Street, was extremely upset that nothing
was suggested to improve the outfall conditions from Lake Coroni. Mr. Edenfield’s concer is that
an equipment storage building on his property is inundated every few years. Both Mr. Edenfield and
another resident on the lake believe that lowering the existing culverts under the gas easement and
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Paradise Isle Dnve will improve drainage. Mr. Edenfield also indicated that the outfall ditch north of
Welch Road needs to be regraded to improve the outfall from Lake Coroni.

Subsequent to the public meeting, Orange County surveyed the equipment storage building and the
home on Mr. Edenfield’s property. It was determined that the storage building was constructed with
a floor elevation of 61.98 feet and the home has a finished floor elevation of 65.88 feet. As a
comparison, the mean annual storm (4.5 inches of rainfall) is expected to result in a lake level of
60.87 feet, a 10-year, 24-hour storm (7.5 inches of rainfall} should cause the lake to rise fo an
elevation of 62.89 feet. Thus, no improvements can be made which will prevent flooding of this
structure. The 100-year flood elevation of Lake Coroni was determined to be 64.8 feet; therefore,
Mr. Edenfield’s home is over one (1) foot above the anticipated flood level.

A similar situation has been encountered on an adjacent property. A bamn on the Ricketson property,
which is located immediately north of the Edenfield property, has been inundated frequently as has
much of the property. Based upon survey by Orange County, the floor elevation of this structure is
59.43 feet. When compared to the anticipated flood elevations listed above and the overflow
elevatha of the lake at 58.78 feet, it is apparent that no lmprovements can be made which will
eliminate flooding of the barn or the property.

Calculations were performed to determine whether lowering the culverts under the gas easement
and Paradise Isle Drive would provide any substantial relief. Based upon PEC analyses, alterations
to these culverts will not significantly lower the anticipated peak flood elevations. Although, lowering
the culvert under Paradise Isle Drive would allow runoff to discharge from the lake on a more
frequent basis. Only extreme alterations to the entire outfall from Lake Coroni to Lake Prevatt will
have any impact on flood elevations in Lake Coroni.

The existing ditch between Lake Coroni and Lake Prevatt represents a significant improvement over
the natural conditions. Additional improvements to the outfall from Lake Coroni can not be
recommended for the foliowing reasons:

s The lake exhibits a significant groundwater recharge capacity which is a priority of Orange
County and the St. Johns River Water Management District. In fact, most of the runoff from
areas upstream of Lake Coroni never reaches Lake Prevatt. Discharge from the lake occurs
infrequently, only as a result of large storms. Lowering the level at which Lake Coroni
discharges would reduce the volume of runoff stored in the lake which would recharge the
groundwater.
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Lowering the level at which the lake discharges would also result in more frequent discharge to
Lake Prevatt. The Wekiwa Springs State Park manager, Mr. Peter Scalco, has expressed
concerns over the potential for damage to natural systems as a result of increases in runoff
discharged to the Park. Therefore, more frequent discharge is not desirable.

» During large storms, the peak rate and volume of runoff discharged from Lake Coroni to Lake
Prevatt would be increased. As mentioned above, increases in runoff to Lake Prevatt in Wekiwa
Springs State Park is unwanted.

» The resultant increase in discha}ge rate and volume to Lake Prevatt would result in higher flood
levels. Several homes in Wekiva Glen Subdivision are located adjacent to Lake Prevatt. An
increase in the 100-year flood level may endanger some of these existing structures.

As noted above, Mr. Edenfield also asserted that the ditch north of Welch Road needs to be
maintained to assure discharge to Lake Prevatt. At the end of March 1996, City of Apopka records
indicate that the area received approximately 5.3 inches of rainfall. On Apnil 2, 1996, PEC staff
observed that Lake Coroni had risen to a level above the outfall elevation at Paradise Isle Drive and
water was flowing freely at this point. At Welch Road, water was also flowing with no evidence of
a constriction downstream. Nonetheless, conditions at this location should be monitored to insure
that no constrictions occur. Records provided by Orange County indicate that the County has an
easement over the ditch north of Welch Road.

2.8.4 School Bus Parking Facility

Mr. Chris Smith (426 Tanglewilde Drive) recommended that the stormwater runoff from the Orange
County school bus parking facility be incorporated as a water quality improvement. This site is
located on the north side of Votaw Road to the east of Apopka Middle School. Presently, no water
quality treatment is provided on the property and sediment laden runoff from the unimproved site
discharges directly to Votaw Road. As a minimum, some form of sedimentation control should be
instituted. Due to its location, runoff from this site could be directed to either the Dream Lake outfall .
systemn or the existing stormwater pond in sub-basin PA05. The possibility of providing water quality
improvements on this site should be investigated during the design of the improvements to these
systems. Coordination with the Orange County School Board will be necessary.

2.8.5 Tanglewilde Drive

Several complaints about the secondary conveyance system along Tanglewilde Drive were raised
during the public meeting. As noted previously in this report, the intent of this study was to
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determine flood elevations in the primary water features within the study area, Lakes McCoy, Coroni
and Prevatt. The investigation was extended to include other significant water bodies which could
impact flood elevations within Lakes McCoy, Coroni and Prevatt. Thus, it was not the intent of this
study to quantify flood stages throughout the entire study area (eg, starmwater ponds associated
with existing subdivisions or secondary drainage systems), but rather to analyze the primary
stormwater management and conveyance facilities which have an impact on the flood elevations
within the primary water bodies of interest.

Orange County Maintenance staff were present at the public meeting and stated that they have
continued to work directly with the residents in this area. If complaints persist, the secondary system
along this road could be analyzed in depth. Orange County has indicated that additional
investigations in this area will be conducted as a follow-up to this report.

2.8.6 Votaw Village

Mr. Greg Orleman, a resident of Votaw Village Subdivision, provided a picture showing standing
* water in the rear yard of his home at 222 Cervidae Drive. The home is located on Lake McCoy south
of Votaw Road and the rear portion of the property may be located below the normal high water leve/
of the lake. PEC staff noted that the rear yard of the subject property was wet while the water level
was at the invert of the culvert outfall under Votaw Road. The City of Apopka provided surveys of
homes in Votaw Village along Lake McCoy South which indicate the finished floor elevations. Mr.
Oreleman’s home is more than one (1) foot above the anticipated 100-year flood elevation of Lake
McCoy South.

2.8.7 Adoption of Base Fiood Elevations

Several residents expressed concern that adopting “new” base flood (100-year) elevations would
result in additional flooding and/or less maintenance. The residents were assured that the “‘new”
base flood elevations are based upon existing conditions and the flood elevations are not increasing
as a result of any of the recommended improvements. Adoption of the “new” base flood elevations
is recommended so that present and future residents in the study area will be informed of anticipated
flood levels. It will also provide a basis by which the impact of future development in the study area
can be measured. '

Prior to this study, the 100-year flood elevation for Lake Coroni had not been determined. The
published 100-year flood elevation of Lake Prevatt was 2.7 feet below the level determined for
existing conditions. And, the published 100-year flood elevation of Lake McCoy was 1.4 feet below
the existing flood level determined for the portion of the lake south of Votaw Road. Updating the
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flood elevations for these areas is necessary to ensure that residents are provided with the most
current information.

It should be noted that no existing homes were found to be endangered by the anticipated 100-year
flood levels in Lake McCoy South, Lake McCoy North , Lake Coroni, Lake Prevatt, or Buchan Pond.
Some structures on Drearn Lake may be threatened by existing conditions. For this reason, several
of the recommendation made in this report are aimed at improving conditions and/or preventing
further increases in the flood elevation of Dream Lake.

2.9 ENVIRONMENTAL CONSIDERATIONS

Although a detailed study of all the environmental considerations within the study area was not
included as part of this basin study, several points should be mentioned based on previous water
quality analyses prepared by others, and the field observations conducted during the development
of this study.

2.9.1 % Pollution Abatement (Water Quality Treatment) Issues

Although pollution abatement (water quality treatment) within the individual sub-basins within the
study area will have a dramatic impact on water quality within the lake systems, the current scope
of services for this basin study does not provide for quantifying pollution abatement (water quality
treatment) currently being provided within independent sub-basins of the study area (e.g., the
performance of existing stormwater ponds).

2.9.2 Existing Lake Water Quality

As part of the Stormwater Management Master Plan for the study area, Orange County’s scope also
provides for an evaluation of existing water quality within the lake systems. This existing water
quality evaluation, which is entitled “Lake McCoy, Lake Coronj, and Lake Prevatt SWMMP Historical
Water Quality Report”, was completed by sub-consultants for PEC/Professional Engineering
Consultants and is included within Volume |, Section 4 - Supporting Documentation (Attachment “A”),
of this report. The following excerpt provides a brief summary, as well as the recommendations
which were made within the aforementioned water quality evaluation report. For more detailed
information regarding the water quality evaluation, or for tabulations of the historical water quality
parameters within the lakes, please refer to the previously mentioned report.

Begin Excerpt
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Conclusions

The existing database indicates that Lake McCoy has been congested with algae in the past.
Additionally, because of the past drought conditions in Florida that may have resulted in
periods of no discharge from Lake McCoy, some of the available nutrients may have settled
into the lake bottom and now are released by dissolution. In the event of major storm flow
through this lake, bottom scouring could release these nutrients to the downgradient lakes,
increasing the potential for enrichment and algae blooms in Lake Coroni and Lake Prevatt.
This may be of particular concern because the Wekiva River (receiving water) is classified
by the FDEP as an “Outstanding Florida Water” and is afforded special protection under
these critenia. The special protection includes water quality degradation by nutrient
enrichment.

In recent history (between 1981 and 1995), Lake Prevatt has shown evidence of conditions
that will support biological growth. Although the quality of Lake Prevatt has not been
documented at the same level of biological activities as measured in Lake McCoy in the late
1960's and early 1970's, it is possible that Lake Prevatt will achieve similar levels as
previously shown upgradient. '

It is possible that the levels observed in Lake Prevaftt are consistent with the data set
available for Lake McCoy. The lake volumes and flow rates were not available in the
database to allow a general evaluation of whether the recent data directly correlate to the
water mass monitored in Lake McCoy during the 1960's and 1970's.

Additionally, it should be noted that the presence or absence of pesticides in the subject
lakes was never assessed during any of the water quality sampling events. These
compounds are also regulated by the FDEP surface water criteria and may be of concern
based on the past and present land usage of the drainage basin (i.e., agricultural).

Finally, the water quality and its relative improvement or degradation cannot be assessed

without evaluation of the physical changes in the watershed during the monitoring period. For

example, the nutrient levels that were observed in Lake McCoy could have been a result of

a rural runoff pattem that no longer exists because of residential development. Such factors
- should be evaluated for their resulting effects on the water quality in the lakes.
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Recommendations

Because there is no current water quality data for this drainage system, other than from Lake
Prevatt and Dream Lake, prior to completing the evaluation of modifications to meet the new
NPDES conditions, additional water quality data collection is recommended as follows:

» Lake McCoy - collect samples for the analysis of BOD, total phosphorus, chiorophyll
A, and total nitrogen to determine whether the lake continues to be nutrient-rich. At
a minimum, collect samples at Stations 3 (southemn most station) and 8 (northern
station at lake discharge point). Oxygen measurements should be made and
correlated with the temperature, pH, and chloride content. If nutrient-rich, the
discharge from this lake could have a negative impact on all downstrearmn water
bodies and contribute to algal blooms in Lakes Coroni and Prevatt.

- .» Lake Coroni - Collect a sample at the discharge end of the lake and evaluate it for
" the potential presence of nutnients, coliforms, and algae. Oxygen measurements
~ ‘ should be made and correlated with the temperature, pH, and chloride content.

» Dream Lake - Collect a sample at the discharge end of the lake and evaluate it for
nutnents, bacteria and algae. Oxygen measurements should be correlated against
temperature, pH, and chloride content. These data will be used to eliminate this lake
as a source of nutrients to the system.

» Buchan Pond - Collect a sample at the discharge end of the pond and evaluate it for
nutnients, bacteria and algae. Oxygen measurements should be correlated against
temperature, pH, and chloride content. These data will be used to eliminate this pond
as a source of nutrients to the system.

» Lake Prevatt - All water quality parameters should be monitored at the discharge end
of this lake. In particular, all the nutrients, bactena, and algae measurements that
have been made in the past should be repeated for a current correlation of the
conditions. Additionally, the mid-point of this lake should be monitored to determine
whether the flow is completely mixed at this point in the drainage system.

»  Wekiva River - At a minimum, the historical water quality data for the river should be
collected and reviewed. Also, samples should be collected from both upstream and
downstream of the Lake Prevatt discharge to the niver. All of the Lake Prevatt
parameters should be analyzed.
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» The FDEP Class Il surface water cntena analytical detection limits should be used
on all future chemical analysis for the system. Also, all sample collection should be
consistent with the FDEP quality assurance requirements (Chapter 62-160 FAC).

» All of the samples collected from the various. points of discharge or areas of
continuous flow (i.e., Wekiva River) should be made by flow weighted 24-hour
composites. Samples collected from the center of Lake Prevatt should be vertical
grabs from one-foot intervals to the bottom. Because of the expected shallowness
of Lake McCoy'’s southern station (Station 3), a surface grab should be collected at
this point. In-situ water quality parameters such as DO, pH, and temperature should
be monitored throughout the sample collection phase (i.e., 24-hours, vertical
column).

Finally, the development in the watershed should be examined against the available
monitoring data.- The development patterns may explain some of the apparent variations in
the data that were made available to this project. The impacts of the physical changes in the
watershed may be observed in the data, and the correlation may enhance the estimates of
impacts on the system of the various proposed and evaluated alternatives.”

End Excerpt

2.9.3 Drainage Well Issues

As mentioned previously within separate sections of this report, there is one (1) existing drainage
well located within Sub-Basin DL01 of the study area. Although an in-depth investigation of this
existing drainage well was not accomplished as part of this basin study, several points of interest
should be noted:

» based upon field investigations conducted during the development of this basin study, it appears,
based upon visual inspection, that the lake water quality within Sub-Basin DLO1 entering the
drainage well could be classified as poor;

» based upon PEC/Professional Engineering Consultants previous involvement with state agencies
including the Florida Department of Environmental Protection (FDEP) and the Environmental
Protection Agency (EPA), very limited modifications/improvements to existing drainage wells are
allowed by permit. Therefore, it is anticipated that the only permittable
modifications/improvements which could be made fo this existing drainage well to improve water
quality would be skimmers and/or bar screens (trash racks); and
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» the possibility of “capping” the existing drainage well, coupled with providing a structural outfall
from the lake within Sub-Basin DL0O1 through the Rhapsody Oaks development located within
Sub-Basin DL02, could be investigated. This analysis should be investigated utilizing the
modeling information contained within this report to insure that potential impacts, both volumetric
and rate, to the basin as a whole are quantified. Additionally, special attention would have to be
provided with respect to flood elevations for the lake within Sub-Basin DLO1, as well as the
potential impact to existing drainage systems which outfall to this lake.
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Lakes McCoy, Coroni, and Prevatt Drainage Basin Study
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Section 3.0
RECOMMENDED IMPROVEMENTS
3.1 GENERAL

The primary objective of this Study is to develop a Stormwater Management Master Plan (SWMMP),
which addresses known problem areas and proposes improvements to eliminate and/or reduce the
adverse impacts. This section of the Study addresses the recommended improvements to those
known problem areas as previously discussed in Section 2.8. The recommended improvements
associated with the SWMMRP takes into account the following:

¢

Initial Cost. This includes the cost for land acquisition, ﬁnal_ engineening, permitting,
construction costs, construction administration, and other incidental costs to implement
the recommended improvement,

Ecological Impacts. This addresses the potential impacts the recommended
improvements would have on the environmentally sensitive areas (wetland systems)
within the Study area.

Water Quality Impacts. The provision of water quality (surface water and/or
groundwater) and/or for stormwater before discharging to receiving water bodies would
be assessed, particularly since the basins within the Study area eventually discharges
to the Wekiva River, an Outstanding Florida Water.

Implementation Considerations. This addresses the practicality of implementing the
recommended improvements. This includes considering construction methods as well
as capital costs and long term reliability.

Social Acceptability. The Study will assess public acceptability in the implementation
of the recommended improvements. This includes recognizing public perception and
addressing specific public needs and/or concerns. Two (2) public workshops will be
conducted to gain public input from the results of the Existing Conditions evaluation and
discussion of the Recormmended Improvements.
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L 4 Reliability. The long term reliability of the recommended improvements will be

addressed taking into consideration the future development and urbanization of the Study
area. The northwest portion of Orange County is cumently and is projected to expenience
steady growth, particularly with the future construction of major roadway corridors (e.g.,
Western Beltway, Vick Road, and Rock Springs Road widening). The Study will address
long term needs to accommodate the projected growth.

L4 Operation and Maintenance Costs. The design function of the hydraulic structures and
stormwater management facilities are dependent on continual operation and
maintenance by County and/or City forces. The costs associated with O&M will be
considered in the recommended improvements.

3.2 DESCRIPTION OF RECOMMENDED SUB-BASIN IMPROVEMENTS

Rather than repeating sub-basin information for which no improvements are proposed, only those
sub-basins for which specific improvements are proposed will be discussed.

3.2.1 Sub-Basin DL-05

Sub-Basin DL-05 consists of the area surrounding and including the Dream Lake outfall system. The
outfall system from Dream Lake consists of a sernies of culverts and pipes in combination with
ditches that connect to Lake McCoy (north). The outfall system begins on the west side of Park
Avenue from a 24-inch corrugated metal pipe (CMP), which crosses undemeath Park Avenue and
discharges to a grassed swale within the Apopka Middle School. This swale extends east and
connects to 24-inch CMP’s in series across the Apopka Middle School limits to an open ditch. This
pipe system provides the outfall for the stormwater management system within the Apopka Middle
School. The open ditch flows in a northeasterly direction where it connects with another ditch from
the northwest, then due east to Lake McCoy (refer to Figure 3-1).

The problems encountered within the existing outfall system are with the existing pipe profiles.
Dream Lake is currently controlled at elevation 115.0, according to survey data. This elevation is
six (6) inches above the published Normal High Water Level (NHWL) of elevation 114.5, as
referenced in the Orange County Lake Index. At elevation 115.0, the flood storage for Dreamn Lake
is reduced, which could potentially result in significant flooding depths for low-lying areas west of
Park Avenue. With elevated lake levels throughout the Study area since Tropical Storm “Gordon”
(November 1994), it can be reasonably expected that more than usual flooding instances will occur
during the wet season. The pipe culvert undemeath Park Avenue has upstream (west) and
downstream (east) invert elevations of 113.7 and 113.6, respectively. The next downstream pipe
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has an existing invert elevation of 114.5, which is controlling the NHWL. in Lake McCoy at elevation
115.0. At the outfall of the existing pipe system to the existing ditch, the pipe slopes are steep,
which has resulted in extensive erosion at the outlet end of the pipe system. Erosion control
measures at the outlet were observed to be in poor condition.

The recommended improvement for the Dream Lake Outfall has two (2) elements. These
improvements are depicted in Figure 3-1 of this report. The first improvement element is on the
downstream end of the open ditch immediately east of the Park Avenue culvert. This improvement
consists of replacing approximately 180 feet of 24-inch corrugated metal pipe with concrete pipe and
vertically realigning the pipe profile. The upstream pipe invert would be lowered from elevation 114.5
to elevation 113.0. The downstream pipe invert would remain at the existing elevation of 112.24.
The existing manhole between the pipe length to be removed and replaced would be adjusted to
match the proposed pipe profile grade. This would result in a lowening of the Dream Lake NHWL
closely to match the published elevation of 114.5 (as referenced in the Orange County Lake Index).
Lowering the NHWL by six (6) inches in Dream Lake to elevation 114.5 results in an additional 8.6
acre-feet of volume available for the storage of excess stormwater runoff entering the lake. This is
a significant consideration, taking into account the projections for above normal rainfall for the
coming wet season. '

The second element of the Dream Lake Outfall improvements is to reduce the velocities of water
exiting the pipe outfall to the existing ditch. The existing pipe gradient is greater than 7-percent,
which results in pipe velocities greater than 10 feet per second (fps). The result of the high pipe exit
velocities is extensive erosion of the natural ditch downstream and subsequent failure of the pipe
end treatment. To reduce the pipe velocities for this segment of the outfall system, a manhole is
proposed to be constructed between the segment of pipe proposed to be replaced. The manhole
will be used to “dissipate” the flow energy in the inflow pipe. The concept of “plunging” flow into a
manhole is commonly used for steep gradient conditions. Approximately 60 feet of existing 24-inch
corrugated metal pipe will be replaced with a 24-inch concrete pipe. The pipe profile from the
proposed manhole will be reduced from 7-percent to 0.4-percent, significantly reducing the exit
velocity. The end treatment for the replaced pipe will consist of a concrete U-type endwall, with
baffles. The baffles act further to dissipate the flow energy before entering the existing ditch. The
end treatment will be supplemented with rubble riprap in the existing ditch to provide additional
protection of the ditch system.

Refer to Table 3-1 for an Engineer’s probable cost estimate for the recommended improvements
associated with the Dream Lake Outfall to serve Sub-Basin DL-05.
Insert Table 3-1
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engineers , planners surveyors
' Suite 1560 Eola Park Centre 200 East Robinson Street Orlando, Florida 32801 407/422-8062
PROJECT : LAKES McCOY, CORONI AND PREVATT DRAINAGE BASIN STUDY
ORANGE COUNTY, FLORIDA
P.N. : 0C-70/1.0
(filename: OC70COST.WK4)
CHECKED : David W. Hamstra, P.E.
DATE : 07-Jan-97
l SUBJECT . ENGINEER'S PRELIMINARY PROBABLE COST OF CONSTRUCTION
DREAM LAKE OUTFALL
DESCRIPTION QUANTITY UNIT UNIT PRICE | UNIT AMOUNT
' 1. Remove Existing 24" CMP 1 ls. $5,000.00 $5,000.00
2. Pipe Conc Culv (Classs lli)(24" SS) 240 Lt $29.00 $6,960.00
3. MES (Conc. Pipe Round)(24" SD) 1 each $520.00 $520.00
' 4. Conc. Class | (Endwalls) 2.52 c.y. $465.00 $1,171.80
5. Reinforcing Steel (Roadway) 108 Ibs. $0.60 $64.80
- 6. Manholes (P-7)(>10) each $3,000.00 $3,000.00
|~ ' 7. Manholes (Adjust Existing) each $1,000.00 $1,000.00
8. Inlets (Adjust Existing) each $1,000.00 $1,000.00
' 9. Sodding (Bahia) 265 s.y. $1.20 $318.00
10. Pipe Desilting (24" SS) 1,040 Lf $9.00 $9,360.00
11. Riprap (Rubble)(Ditch Lining) 7 ton $20.00 $140.00
' 12. Erosion Control 1 ls. $1,000.00 $1,000.00
SUB-TOTAL $29,534.60
obilizatio rcent ===>>> $2,853.46
I TOTAL $32,488.06
Contingencies (20 percent , ===>>> $6,497.61
Surveying/Engineering/Permitting/Construction Adminis 5 perce ===>>> $4,873.21
l GRAND TOTAL $43,858.88 i
' 1. This cost estimate does not include those costs which pertain to right-of-way or drainage
easement acquisition for the installation of the drainage improvements or utility adjustment,
. 2. The unit costs for the storm sewer pipe and structures are based on the Florida Department of
Transportation Summary of Average Construction Costs Manual (July 1994 to June 1995). These unit prices
should be used with caution due to the fact that they represent bulk averages.




|

i

Lakes McCoy, Coroni, and Prevatt Drainage Basin Study
Section 3.0 - Recommended Improvements
March 6, 1997 Page 3-6

3.2.2 Sub-Basins PA-01, PA-02 PA-03 PA-04, and PA-05

These five (5) sub-basins are characterized as primarily single-family residential developments on
the west side of Park Avenue between Main Street (US 441) and Nancy Lee Lane. These sub-
basins encompass a total area of approximately 250 acres and are drained by existing curb and -
guttered streets and curb inlets. The collected stormwater runoff is then conveyed by storm sewer
pipes to an existing stormwater management facility (pond) on the north side of Votaw Road, east
of Park Avenue (refer to Figure 3-2a). The pond (referenced as the Park Avenue Pond) was
constructed in the 1980's by the Flonda Department of Transportation, which has relinquished
operation and maintenance of the facility to Orange County. The pond was oniginally designed as
a “dry” bottom retention pond, with the only means of evacuating impounded stormwater by
infiltration to the soil column and eventually into the underlying surficial aquifer. No other positive
outfall for the pond was provided.

Recent observations indicate that the pond system does nof recover the designed storage volume
as originally intended. This is likely attributed to the deposition of fines into the soil column,
effectively “blocking” the voids in the soil, resulting in permanently impounding water in the pond.
The water level in the pond was surveyed at elevation 67.0, which is approximately five (5) feet
above the pond bottom elevation of 61.9. This results in a significant decrease in storage volume
in the existing pond for large storm events. In addition, the normal high water level (NHWL)
elevation in Lake McCoy (north) (elevation 61.5) is only approximately six (6) inches below the
designed pond bottom elevation of 61.9. The vertical relationship between the Lake McCoy NHWL

-and the pond bottom suggests that the pond probably cannot evacuate the stored water as originally

designed. This is due to the lack of vertical separation between the seasonal high ground water level
and the pond bottorn. It is likely that water level fluctuations above the Lake McCoy NHWL (and the
pond bottorn) results in the void space in the soil column being occupied by groundwater, resulting
in no positive outfall for the pond. The pond’s inability to evacuate stormwater results in a water
quality liability for the contributing basins, and causing the localized flooding of secondary (storm
sewer) systems connected to the pond. ‘

Geotechnical and shallow subsurface evaluations of areas north of the Park Avenue pond were
conducted by L.J. Nodarse & Associates, Inc. The purpose of the geotechnical study was to
evaluate soil and groundwater conditions encountered in the field. The results were compiled in a
report which is included in Volume |, Section 4 - Supporting Documentation (Attachment “C”) of this
Study. The results of L.J. Nodarse & Associates evaluation is that the groundwater table was
encountered approximately 0.4-feet below existing ground adjacent to the Park Avenue pond (Boring
No. HA-7). The estimated seasonal high water level would be at or slightly above the ground. This
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supports the viability of converting the existing pond to a wet detention pond, with the control water
level set at the seasonal high water level, which is estimated at elevation 62.0.

The recommended improvement associated with these sub-basins is to convert the existing pond
to a true wet detention pond. Figures 3-2a and 3-2b illustrates the location and the control structure
details of the recommended improvement, respectively. This would require the excavation of the
pond bottom from elevation 61.9 to elevation 50.0 to provide at a minimum, 14-days of residence
time for the stormwater runoff entering the pond. In addition, a six (6) inch bleed-down diameter
orifice would be constructed at elevation 62.0 (0.5-feet above the NHWL for Lake McCoy) to allow
the pond to recover within the prescribed time of 48 to 60 hours (Refer to Volume |, Section 4 -
Supporting Documentation - Attachment “D"). This criterion is according to the St. Johns River
Water Management District (SIRWMD) performance standard for wet detention ponds. This results
in the pond providing approximately 0.5-inches of water quality treatment over the entire contributing
basin area encompassing approximately 250 acres. The bleed-down device would be housed in an
FDOT Type “H"” ditch bottom inlet at the northeast comner of the pond. This allows for the maximum
hydraulic length for stormwater entering the pond to settle out some suspended solids and heavy
metals entrained in the water column. The proposed control structure would outfall via a 48~inch
diameter pipe into an existing ditch along the north property boundary of the pond, which discharges
to Lake McCoy. The end treatment of the pipe outfall would consist of a U-Type endwall with a
concrete impact dissipator (FDOT Index No. 264), supplemented with rubble riprap in the existing
ditch to reduce any erosion caused by the outfall.

The placement of the bleed-down device in the existing pond outfall structure would not be an
optimum design and would be subject to “short circuiting” the hydraulic length from the pond inflow
to the pond outfall. The existing control structure would be modified to provide an overflow weir at
elevation 65.0. This is an important element because under current conditions, the pond would
overtop its banks (elevation 69.0) for storm events greater than the mean annual (2.33-year) storm
event. The proposed control structure would also have overflow weirs at elevation 65.0, with the top
of grate set at elevation 67.0. Construction of the new control structure, coupled with the
modification of the existing structure, results in the pond containing stormwater volume for storm
occurrences less than and including the 25-year frequency, 24-hour duration event. Any storm event
beyond the 25-year, 24-hour storm would simply overtop the pond berms and sheet flow into Lake
McCoy.

An evaluation of the Orange County parcel north of the pond site for the possible expansion of the
pond was conducted by Lotspeich and Associates, Inc. The purpose of this study was to conduct
a preliminary site assessment of the extent and quality of junisdictional wetlands. Lotspeich’s
assessment was that the existing wetlands consist of moderate to good quality forested wetlands
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associated with Lake McCoy (refer to Volume I, Section 4 - Supporting Documentation - Attachment
“B"). Impacts to these wetland for the enlargement of the existing pond would have to permitted
through the SURWMD and the U.S. Army Corps of Engineers (ACOE). It is probé‘blé that mitigation
will be required for any impacts to these functional wetlands. The option of expanding the pond into
these wetlands was not a consideration in the recommended improvements due to the potential
mitigation consequences for the wetland impacts and the costs associated with the mitigation efforts.

The ecological effects of retrofitting the existing pond are that stormwater from the most heavily
urbanized portions of the contributing basins would be treated before discharging into Lake McCoy.
The quality of water entering Lake McCoy would be significantly better than what is currently
discharging to the lake. The construction associated with the retrofit program would not result in the
displacement of any environmentally sensitive wetland areas adjacent to the pond. Conversion to
a wet detention system may provide a foraging area for wading birds. The sheer size of the pond
would also provide a habitat area for aquatic species.

The operation and maintenance of a wet detention pond are significantly less than the existing so
called “dry” facility, because most of the pond facility is open water. The area to be mowed would
be significantly reduced. The control structures would require minimal maintenance, with most of
the upkeep directed to controlling any vegetation that may obstruct flow at the bleed-down device.
The pond would need to be periodically maintained, particularly after a large storm event, to assure
that the hydraulic function of the pond control structures is maintained and that any erosion control
measures at the outfall are infact.

Refer to Table 3-2 for an Engineer’s probable cost estimate for the recommended improvements
associated with the Park Avenue pond to serve Sub-Basins PA-01 through PA-05.

3.2.3 Sub-Basin MN-21

Sub-basin MN-21 contains the Lake McCoy Outfall consisting of two (2) arch corrugated metal pipes
(CMP) under Sandpiper Street, which discharges to Lake Coroni. Sandpiper Street is currently an
unpaved roadway but is scheduled to be paved by Orange County in the future. The outfall for Lake
McCoy functions to pass low flows through the CMP’s for smaller frequency events (less than the
2.33-year frequency storm event) and weir flow (roadway overtopping) for the larger storm events
(greater than the 2.33-year frequency storm event). The proposed recommended improvements do
pot address the resizing of the existing culverts under Sandpiper Street and the raising of the
roadway profile. To properly size the culvert(s) under Sandpiper Street, the roadway profile would
have to be raised above the 100-year flood elevation of Lake Coroni and Lake McCoy.
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DATE . 07-Jan-97
SUBJECT . ENGINEER'S PRELIMINARY PROBABLE COST OF CONSTRUCTION
PARK AVENUE POND
TABLE 3-2

DESCRIPTION QUANTITY UNIT UNIT PRICE | UNIT AMOUNT
1. Excavation (Regular) 57,860 c.y. $4.50 $260,370.00
2. Traffic Control 1. ls. $5,000.00 $5,000.00
3. Turbidity Barrier (Floating) 40 Lf $8.00 $320.00
4. Inlet Modification 1 : each $1,000.00 $1,000.00
8. Pipe Conc Culv (Class Ili}(48" SS) 50 Lt $72.00 $3,600.00
6. Inlet (Special)(< 10)(DT Bot - Type H) 1 each $3,300.00 $3,300.00
7. Conc. Class | (Endwalls) 20.36 cy. $465.00 $9,467.40
8. Reinforcing Steel (Roadway) 2,000.00 Ibs $0.60 - $1,200.00
9. Riprap (Rubble)(Ditch Lining) 385 ton $20.00 $770.00
10. Ditch Pavt Conc. (3") 13.5 ' sy. $20.00 $270.00
11. Fence (Reset Exist.)(Type B) 20 Lt $7.00 $140.00
12. Sodding (Bahia) 4,700 s.y. $1.20 $5,640.00
13. Erosion Control 1 ls. $1,000.00 $1,000.00
SUB-TOTAL $292,077.40

obilizati 0 perce ===5>>> $29,207.74

TOTAL $321,285.14

Contingencies (20 percent) ===>>> $64,257.03

Surveyi ineering/Permitting/Construction Administratio 5 pe ===>>> $48,192.77
GRAND TOTAL '
NOTES: ’

1. This cost estimate does not include those costs which pertain to right-of-way or drainage easement
acquisition for maintenance or access to the proposed facilities or utility adjustments.

2. The unit costs for the storm sewer pipe and structures are based on the Florida Department of
Transportation Summary of Average Construction Costs Manual (July 1994 to June 1995). These unit prices
should be used with caution due to the fact that they represent bulk averages.

3. The unit cost for Excavation (Regular) consists of excavation and utilization or disposal of all materials
necessary for the construction of the pond.

TS

Lo

4. This cost estimate does not include those costs associated with the dewatering activities for the excavation
of the existing pond. It will be the Contractor's responsibility to evaluate the need to apply for a general or
individual Consumptive Use Permit (CUP) to the St. Johns River Water Management District prior to beginning
construction.
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The 100-year flood stage for Lake Coroni and Lake McCoy are elevation 64.81 and 64.83,
respectively. The existing roadway overtopping for Sandpiper is elevation 62.81. Approximately
1,300 feet of the roadway profile would have to be raised above the 100-year flood elevations of
Lake McCoy and Lake Coroni.

The recommended improvement for the Lake McCoy Outfall is to construct a weir structure at the
existing culverts on the upstream (south) side of Sandpiper Street. This weir structure functions to
control the normal high water level (NHWL) in Lake McCoy at 61.5. The weir structure would have
a crest elevation of 61.0 and would be attached to a concrete straight endwall (Index No. 150)
constructed at the culvert ends. Figure 3-3 illustrates the location of the recommended
improvements and the details for the weir structure and the concrete endwall construction.

Refer to Table 3-3 for an Engineer’s probable cost estimate for the recommended improvements
associated with the Lake McCoy Outfall to serve Sub-Basin MN-21.

3.2.4 Sub-Basin LC-01

T Sub-basin LC-01 is within the Lake Coroni basin with it's primary surface feature being a
depressional area west of Ustler Road. This depressional area is drained by a 15-inch reinforced
concrete pipe (RCP) under Ustler Road, and eventually drains to Lake Coroni. Figure 3-4 illustrates
the location and details for the recommended improvement. The 15-inch pipe is in moderate
structural condition with an endwall (with 45-degree wingwalls) on the west side of Ustler Road and
no end treatment on the east side of Ustler Road. The downstream (east) end of the 15-inch culvert
is a “sumped” condition, which means that the culvert invert is lower than the adjacent ground
elevation. The downstream side of the culvert has an invert at elevation 78.85 and the ground
elevation immediately east of the culvert end is at elevation 80.2. The existing ground currently
controls the hydraulic performance of the culvert due to the sumped condition.

To provide a better hydraulic connection between the existing 15-inch culvert and Lake Coroni, a
ditch with sufficient gradient is proposed to be constructed from the culvert end. The ditch is to have
a three (3) foot bottom width, with 2:1 (horizontal to vertical) side slopes. The ditch is to be
encompassed in a 15-foot wide drainage easement for construction and maintenance access.
Sodding will be provided for the ditch limits to prevent erosion downstream. A concrete mitered end
section is to also be constructed at the downstream culvert end to prevent any erosion of the
roadway embankment.

Réfer to Table 3-4 for an Engineer’s probable cost estimate for the recommended improvements
associated with the pipe outfall under Ustler Road to serve Sub-Basin LC-01.

2l
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GRAND TOTAL
NOTES:

The unit costs for the storm sewer pipe and structures are based on the Florida Department of

planners surveyors
Sulte 1560 Eola Park Centre 200 East Robinson Street Oriando, Florida 32801 407/422-8062
PROJECT : LAKES McCOY, CORONI AND PREVATT DRAINAGE BASIN STUDY
ORANGE COUNTY, FLORIDA
P.N. : OC-70/1.0
(filename: OC70COST.WK4)
CHECKED : David W. Hamstra, P.E.
DATE : 07~Jan-97
SUBJECT : ENGINEER'S PRELIMINARY PROBABLE COST OF CONSTRUCTION
LAKE McCOY OUTFALL
DESCRIPTION QUANTITY UNIT UNIT PRICE | UNIT AMOUNT
1. Excavation (Regular) 20 c.y. $4.50 $90.00
2. Remove Existing CMP 1 ls. $5,000.00 $0.00
3. Asphaltic Concrete. Type S (2") 27 sy. $3.50 $0.00
4. Limerock Base (6*) 27 s.y. $5.00 $0.00
5. Stabilization Type B 27 s.y. $1.50 $0.00
6. Curb and Gutter (Conc.)(Ribbon) 20 Lf, $7.00 $0.00
7. Pipe Conc. Culv (Class HE Il[)(24"x38") 120 Lf. $54.00 $0.00
8. Conc. Class | (Endwalls)(North) 3.58 cy. $465.00 $0.00
9. Conc. Class | (Endwalls)(South) 7.75 c.y. $465.00 $3,603.75
10. Sodding (Bahia) 30 s.y. $1.20 $36.00
11. Traffic Control 1 ILs. $500.00 $500.00
12. Erosion Control 1 Ls. $1,000.00 $1,000.00
SUB-TOTAL $5,229.75
obili io erce =S==ZD>> $522.98
TOTAL $5,752.73
Contingencies (20 percent) ===>>> $1,150.55
Surveying/Engineering/Permitting/Construction Administration (15 perce ==z=>>> $862.91

$7,766.18 - '

Transportation Summary of Average Construction Costs Manual (July 1994 to June 1995). These unit prices

should be used with caution due to the fact that they represent bulk averages.

The unit cost for Excavation (Regular) consists of excavation and utilization or disposal of all materials

necessary for the construction of the pond.

The quantity for Item No. 9 (Class | Concrete, Endwalls) includes the proposed weir structure to be constructed

with the south endwall of the existing double CMP pipes.

‘Items No. 2 through 8 would be costs associated with the Roadway Improvements for Sandpiper Street, currently
under design by WBQ, Inc. for Orange County Public Works. These costs were omitted for the Lake McCoy

Outfall improvements.
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P E G PROFESSIONAL ENGINEERING CONSULTANTS, INC.
) engineers _ planners surveyors
Sulte 1560 Eola Park Centre 200 East Robinson Street Orlando, Florida 32801 407/422-8062

PROJECT LAKES McCOY, CORONI! AND PREVATT DRAINAGE BASIN STUDY
ORANGE COUNTY, FLORIDA

P.N. OC-70/1.0
(filename: OC70COST.WK4)

CHECKED David W. Hamstra, P.E.

DATE 07-Jan-97

SUBJECT ENGINEER'S PRELIMINARY PROBABLE COST OF CONSTRUCTION
USTLER ROAD (SUB-BASIN LC-01 OUTFALL)

i
i
i
i
i
i
i
i
i
i
]
i
i

DESCRIPTION QUANTITY UNIT UNIT PRICE | UNIT AMOUNT
1. Excavation (Lateral Ditch) 75 c.y. $5.00 $375.00
2. MES (Conc Pipe Round)(15" CD) 1 each $400.00 $0.00
3. Sodding (Bahia) 300 s.y. $1.20 $360.00
4. Erosion Control - 1 ls. $1,000.00 $1,000.00
5. Drainage Easement 0.062 acre $50,000.00 $3,100.00
SUB-TOTAL ‘ $4,835.00
Mobilization (10 percent) ===>>> $483.50
TOTAL $5,318.50
; r encies :20 e 9!]“ » ==S=D>> $1,063. 70
Surveving/Engineering/Permitting/Construction Administration (15 perce ===>>> $797.78

GRAND TOTAL $7,179.98 i

NOTES:

1. The unit costs for the storm sewer pipe and structures are based on the Florida Department of
Transportation Summary of Average Construction Costs Manual (July 1994 to June 1995). These unit prices
should be used with caution due to the fact that they represent bulk averages.

2. The unit cost for Excavation (Lateral Ditch) consists of excavation and utilization or dlsposal of all matenials
necessary for the construction of the proposed ditch.
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3,25 Sub-Basins BP-02 and BP-04

Sub-basins BP-02 and BP-04 consist of the basins encompassing the Pines of Wekiva development.
These two (2) basins each have existing stormwater ponds that provide water quality before
discharging to receiving water body (Buchan Pond) using Vertical Volume Recovery Structures
(VVRS). Figure 3-5 illustrates a typical Vertical Volume Recovery Structure similar to those within
the Pines of Wekiva development. Vertical Volume Recovery Structures are filtration systems
consisting of two (2) concentrically and vertically placed aluminum perforated pipes, with a minimum
recommended annular space of 24-inches for the interior pipe. The exterior pipe size varies,
according to the amount of filter media needed to provide treatment of the required water quality
volume. These pipes are set on a concrete slab with an outfall pipe set at the bottom of the VVRS
and a locking hinged cap to secure the filter media. The filter media consists of an aggregate
material typically specified by a geotechnical engineer. The interior perforated pipe usually has
openings cut out, which function as weirs to control the release of stormwater to the VVRS outfall
pipe. The interior perforated pipe is also wrapped with a filter fabric to prevent the passage of the
filter media aggregates through the pipe perforations and the weir openings.

During field observations, it was noted that some of the VVRS in the existing ponds had failed. The
failure mode consisted of the rupturing of the filter fabric around the weir opening of the interior
perforated pipe, causing the filter media to be deposited into the VVRS outfall, This breach in the
filter fabric and the filter media essentially renders the VVRS as non-functioning. Stormwater
entering the VVRS is not filtered through the aggregate as designed. Instead it flows directly to the
breached area and into the VVRS outfall, with no water quality treatment provided.

It is recommended that the Owner and/or Maintenance Entity of the ponds be responsible for
restoring the Vertical Volume Recovery Structures to their design function. As-built certifications of
the restored VVRS'’s would be required to be submitted to the SURWMD compliance staff to assure
that the structures have been fully restored to their design function. No Engineer's Cost Estimate
was prepared for this recommended improvement since the cost to restore the VVRS’s would be the
responsibility of the Owner/Maintenance Entity of the ponds. *

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0OC-070.SE3
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3.2.6 Sub-Basins MN-12 and MN-13

These sub-basins are in the Lake McCoy (north) basin and discharge to a wetland system located
in Sub-Basin MN-13, south of Welch Road, east of Rock Springs Road. This wetland system
discharges to the south by means of an existing drainage ditch for storm events less that the 25-year
frequency, 24-hour duration storm event. For storms exceeding the 25-year frequency, 24-hour
duration storm event, the wetland also discharges east and eventually to a culvert under Welch
Road. This wetland is classified as forested wetlands adjacent to pine flatwood uplands. It appears
that several ditches have been constructed in the past which may have altered the hydrologic regime
of the wetland system. Lotspeich and Associates evaluated this wetland for the potential
preservation by Orange County. Their assessment of the wetland is that it is of moderate quality
with limited opportunities for enhancement because of the lack of significant depressional storage
to restore the hydrologic regime. This is an important consideration since a lack of depressional
storage indicate a lack of stormwater flood storage.

The recommended improvement for these sub-basins is considered non-structural and regulatory,
since specific sub-basin stormwater management cnterion is proposed. Since the wetland system
is volume sensitive, it is proposed that any new developments in the sub-basins discharging to the
wetland system be required to provide stormwater management facilities (ponds) to accommodate
the difference in pre-development and post-development runoff volume for all storms up to the 25-
year, 24-hour storm event. Developers would have to demonstrate that the existing hydrology of the
wetland is not adversely altered by the proposed development Volume recovery can be
accomplished by vertical evacuation into the soil column, or if the soil conditions restrict any vertical
evacuation, by detention for a sufficient peniod of time to mitigate adverse impacts to the flood

- stages in the wetland system. The post-development volumetric discharge at Hour 24.0 (assuming

a storm event begins at Hour 0.0) would be required to be equal or less that the pre-development
volumetric discharge for proposed detention systems The City of Apopka would be responsible for
enforcing the special basin cniterion, which would supersede both Orange County’s regulations and
the SURWMD regulations (Wekiva River Hydrologic Basin criteria) since it would be the most
restrictive of the three overlapping jurisdictional agencies. )

3.2.7 Sub-Basins LP-02 and | P-04

Sub-Basins LP-02 and LP-04 are in the Lake Prevatt basin, located on the west side of Rock Springs
Road, north of Welch Road. The Orange County Comprehensive Plan identifies Rock Springs Road
as a major collector, requiring four (4) lanes between Welch Road and Ponkan Road by the year
2010. Future traffic projections indicate approximately 23,000 vehicles per day (VPD) will use this
comidor. Effects of proposed new roadway facilities such as the Westem Beltway and the Apopka

PEC/PROFESSIONAL ENGINEERING CONSULTANTS OC-070.SE3
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Bypass will increase the potential for urbanization within these two (2) sub-basins, subsequently
altering the drainage pattems and conditions for upstream and downstream receiving water bodies.
Currently Sub-basin LP-02 drains under Rock Springs Road to Lake Prevatt by means of two (2) 36-
inch reinforced concrete pipes (RCP). Sub-basin LP-04 drains under Rock Springs Road to Lake
Prevatt via a single 36-inch RCP. The Sub-basin LP-02 culverts under Rock Springs Road can
convey stormwater runoff generated for storms up to and including the 10-year frequency, 24-hour
duration storm event. For storm events greater than the 10-year storm, Rock Springs Road
overtops. The Sub-basin LP-04 culvert under Rock Springs Road can only convey runoff generated
for storms up to and including the 2.33-year (mean annual) frequency, 24-hour duration storm event.
All other storms exceeding the 2.33-year event will result in Rock Springs Road overtopping.

These are. significant drainage considerations for the future widening of Rock Springs Road. The
culverts would need to be resized to pass the selected design frequency storm without any roadway
overtopping occurrences. The City of Apopka intends to proceed with the design and construction
of widening improvements to Rock Springs Road from Welch Road northward to Ponkan Road.
Although a design contract has not yet been awarded, it is recommended that the results from this
Study supplement the drainage design for the segment of the Rock Springs Road widening project
encompassing Sub-Basins LP-02 and LP-04. '

3.2.8 Sub-Basin MS-09

Sub-Basin MS-09 encompasses the area surrounding and including Lake McCoy, south of Votaw
Road. The lake is controlled by an existing pipe system in senies under Votaw Road. - This pipe
system consists of a 30-inch RCP connected to a 30-inch CMP by two (2) manholes on the south
side of Votaw Road. The surveyed upstream invert (on south side of Votaw Road) of the existing
culvert is at elevation 61.8. The Orange County standard for the establishment of Normal High
Water Level (NHWL) is six (6) inches above the invert elevation of a culvert structure. Using the
County standard, the NHWL should be at elevation 62.3. The established NHWL for Lake McCoy
is 61.5 according to the Orange County Lake Index. Establishing the NHWL at 62.3 results in a 100-
year water surface elevation of 66.5, according to the evaluations in this Study. The elevation
determined from this Study is 1.5-feet above the effective 100-year water surface elevation of 65.0,
according to the Flood Insurance Rate Map (FIRM) panel 120180/0005C, City of Apopka Flood
Insurance Study, October 23, 1981. The 100-year water surface elevation of 65.0 was established
by the U.S. Army Corps of Engineers, Jacksonville District, who were the Flood Insurance Study
contractors for the Federal Emergency Management Agency. The re-establishment of the 100-year
flood elevation (or Base Flood Elevation - BFE) to elevation 66.5 would not have any affect on the
Minimum Habitable Floor elevation of 68.0. The current County and City of Apopka standard still
satisfies the National Flood Insurance Program (NFIP) minimum standard of setting the finished floor

PEC/PROFESSIONAL ENGINEERING CONSULTANTS 0C-070.SE3
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elevation one (1) foot above the effective BFE. The rise in the 100-year water surface elevation in
Lake McCoy would also redesignate areas that were previously outside of the FEMA designated
Special Flood Hazard Area (SFHA) to be within the SFHA.

It is recommended that the City of Apopka and Orange County utilize the results of this Study to
further evaluate the need to re-establish the NHWL at elevation 62.3 and the 100-year water surface
elevation at 66.5 for Lake McCoy, south of Votaw Road. The final decision to officially re-establish
the 100-year water surface elevation in Lake McCoy (south) through FEMA would still be up to the
communities (Orange County and the City of Apopka) participating in the NFIP and enforcing flood
plain management standards.

- 3.2.9 Sub-Basin BP-05

' Sub-basin BP-05 encompasses the area surrounding and including Buchan Pond, west of Lake

Avenue and north of Grossenbacher Drive. Buchan Pond is controlled by a drop structure which
connects to the Grossenbacher Drive drainage system. The Grossenbacher drainage system then
discharges to an existing wetland/pond system on the west side of Ustler Road, which is controlled
by a single 60-inch by 36-inch elliptical pipe culvert under Ustler Road. This pipe culvert then
discharges to Lake McCoy, north of Votaw Road. Buchan Pond has the same situation as Lake
McCoy (MS-09), south of Votaw Road regarding the establishment of an official NHWL and the re-
establishment of the 100-year water surface elevation, based on surveyed information and detailed
hydrologic and hydraulic routings contained in this Study. Buchan Pond does not have an
established NHWL according to the Orange County Lake Index. The 100-year flood elevation has
been established by FEMA at elevation 140.0, documented in the City of Apopka Flood Insurance

Study.

Buchan Pond is controlled by a drop structure with a weir crest elevation of 137.2 (surveyed at
elevation 137.16). According to the Orange County standards for establishing NHWL, the NHWL
for Buchan Pond should be six (6) inches above the control structure elevation of 137.2. This results
in a NHWL elevation of 137.7. The flood routing for this Study uses elevation 137.7 as the initial
water level in the Buchan Pond. The evaluation for the 100-year, 24-hour storm event resulted in
an elevation of 140.7, which is 0.7-feet above the FEMA established BFE of 140.0. The Minimum
Habitable Floor Elevation for Buchan Pond is elevation 141.0 according to the Orange County Lake
Index. From the results of the Study, the Minimum Habitable Floor Elevation does pot meet the
County or the City of Apopka’s standard of a minimum one (1) foot above the established BFE.

It is recommended that the City of Apopka and Ofange County utilize the results of this Study to
further evaluate the need to establish a NHWL and to re-establish the 100-year water surface
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Elevation at for Buchan Pond. The City and the County may also evaluate the need to elevate the
Minimum Habitable Floor Elevation to a minimum of one (1) foot above the 100-year flood elevation
of 140.7 determined by this Study. The final decision to officially re-establish the 100-year water
surface elevation in Buchan Pond through FEMA would still be up to the communities (Orange
County and the City of Apopka) participating in the NFIP and enforcing flood plain management
standards.

3.2.10 Sub-Basin LP10

This sub-basin is Jocated in the Lake Prevatt basin, more specifically within the Wekiva Glen
Subdivision. LP10NO3P is a node located upstream of Brook Forest Court and is drained by three
(3) 38-inch x 24-inch horizontal elliptical concrete pipes (Reach LP10R03C), which discharge to Lake
Prevatt. Brook Forest Court terminates at a cul-de-sac on the west side of the culverts.
Approximately six (6) residences use the cul-de-sac for access. Under existing conditions, Brook
Forest Court is overtopped by the stormwater runoff generated from occurrences greater than the
2.33-year, 24-hour storm event. The overtopping elevation for Brook Forest Court is at elevation
92.6, which is at the roadway profile above the existing culverts. The 10-, 25- and 100-year storm
events resulf in a depth of flooding over Brook Forest Court of 0.6-feet, 0.7-feet and 0.9-feet
respectively.

It is recommended that Orange County and the City of Apopka survey the finished floor elevations
to determine if there is sufficient clearance between the floor elevations and the 100-year flood
elevation of 93.5 determined by this Study. If there is sufficient clearance between the finished floor
elevations of the homes and the 100-year flood elevation, the County and the City may opt to keep
the existing structures in place. Additional erosion control measures on the upstream side of the
culverts may be provided to control any susceptibility for structural failure from the depth of flood
waters from larger storm events. The length of flooding duration should also be considered to
account for any structural damage that may occur at the culverts and the roadway for the various
storms evaluated.

A preliminary evaluation to determine an “ultimate” size of culvert structure under Brook Forest Court
was conducted. This was done to provide the County and the City of Apopka an indication of the
capital expenditures that would be required to replace the existing culvert to meet current design
standards. Orange County requires that the 25-year frequency be used for this type of culvert
crossing. A double 7-foot x 3-foot reinforced concrete box structure was selected and evaluated for
the 25- and 100-year, 24-hour storm event. The preliminary flood routings indicate that this size
culvert would pass the 25- and 100-year discharges without overtopping Brook Forest Court. Table
3-5 tabulates a preliminary cost estimate for the replacement of the existing culverts with an

PEC/PROFESSIONAL ENGINEERING CONSULTANTS OC-070.SE3
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“ultimate” structure. Note that this hydraulic evaluation was not included as part of the
recommended improvements for this sub-basin. The County and the City could use this preliminary
cost estimate to decide whether the cost of reducing the projected flood levels would be justified.

3.2.11 Sub-Basins L P-05 and LP-06

These two sub-basins are within the Lake Prevatt basin, more specifically within the Wekiva Park
Subdivision north of Welch Road. Each basin has a stormwater management facility (pond), which
are interconnected by a culvert. These pond systems could be considered to function as a single
pond and are regulated by a control structure in the Sub-Basin LP-06 pond. This system discharges
to a wetland system in Sub-Basin LP-07, which eventually discharges to Lake Prevatt via the
existing triple 38-inch x 24-inch elliptical pipes under Brook Forest Court in the Wekiva Glen
Subdivision. A permit modification was conducted by Hollis Engineering, Inc. in 1995 (Permit No.

4-095-0353AM3) to install two additional bleed-down pipes. Before the permit modification, it was

determined that the pond would not recover one-half of the required pollution abatement volume

within 48 to 60 hours. Additional 6-inch and 4-inch PVC pipes were installed to assist in drawing
down the pollution abatement volume to meet the SUIRWMD’s performance standards for wet
detention ponds. ‘

During the Study, it was observed that water was flowing at all times over the nprap spillway
(elevation 97.50) and that the bleed-down pipes may not be functioning. No significant amounts
of rainfall had fallen in the Study area before conducting the field observations. It is recommended
that the City of Apopka, Orange County, and the SURWMD review the performance of this pond for
compliance with its original design and permitted function. No cost estimates are included with this
recommendation, since any work associated with the restoration of the pond to its design function
will be the responsibility of the Owner/Maintenance Entity of the facility.

PEC/PROFESSIONAL ENGINEERING CONSULTANTS OC-070.SE3
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PROJECT : LAKES McCOY, CORONI AND PREVATT DRAINAGE BASIN STUDY
ORANGE COUNTY, FLORIDA

P.N. : 0C-70/1.0

(filename: OC70COST.WK4)

CHECKED : David W. Hamstra, P.E.

DATE : 07-Jan-97

SUBJECT : ENGINEER'S PRELIMINARY PROBABLE COST OF CONSTRUCTION
DOUBLE 7' X 3' RCB (ULTIMATE CULVERT SIZE)
UNDER BROOK FOREST COURT (WEKIVA GLEN SUBDIVISION)

TABLE 3-5
DESCRIPTION QUANTITY UNIT UNIT PRICE | UNIT AMOUNT
1. Excavation (Regular) 50 cy. $4.50 $225.00
2. Remove 38" x 24" HERCP 1 ls. $8,000.00 $8,000.00
3. Remove Existing Pavement 55 sy. $5.00 $275.00
4. Traffic Control 1 ls. $5,000.00 $5,000.00
5. Turbidity Barrier (Floating) 40 Lf. $8.00 $320.00
6. Limerock Base (6") 55 sy. $5.00 $275.00
7. Asphailtic Concrete Type S (1-1/4") 55 s.y. $2.50 $137.50
8. Stabilization Type B - 55 sy. $1.50 $82.50
. Congc. Class Il (Culverts) 140.19 c.y. $480.00 $67,291.20
10. Reinforcing Steel (Roadway) 14,241.00 Ibs $0.60 $8,544.60
11. Guard Rail 60.00 Lf. $11.00 $660.00
12. Riprap (Rubble)(Ditch Lining) 50.0 ton $20.00 $1,000.00
13. Inlet (DT Bot)(Type D)(< 10) 20 each $1,500.00 $3,000.00
14. Concrete Curb (Flush) 40 Lf. $7.00 $280.00
15. Sodding (Bahia) 4,700 sy. $1.20 $5,640.00
16. Erosion Control 1 ls. $1,000.00 $1,000.00
SUB-TOTAL : $101,730.80
Mobilization (10 0 ===>>> $10,173.08
TOTAL $111,903.88
N . ===>>> $22,380.78
==ED>> $ 16, 785.58
GRAND TOTAL ‘

NQTES:
1. This cost estimate does not inciude those costs which pertain to right-of-way or drainage easement

acquisition for maintenance or access to the proposed facilities or utility adjustments.

2. The unit costs for the storm sewer pipe and structures are based on the Florida Department of
Transportation Summary of Average Construction Costs Manual (July 1994 to June 1995). These unit prices
should be used with caution due to the fact that they represent bulk averages.

3. The unit cost for Excavation (Regular) consists of excavation and utilization or disposal of all materials
necessary for the construction of the box culverts.

4. This cost estimate does not include those costs associated with the dewatering activities for the excavation

for the box culvert. It will be the Contractor's responsibility to evaluate the need to apply for a general or
individual Consumptive Use Permit (CUP) to the St. Johns River Water Management District prior to beginning
construction.
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Mr. David Hamstra

Professional Engineering Consultants, Inc.
200 East Robinson Street, Suite 1560
Orlando, Florida 32801

l RE: Stormwater Management Master Plan For
Lake McCoy, Lake Coroni, and Lake Prevatt Drainage Basins
Water Quality Data Analysis
' Dear Mr. Hamstra:
' Enclosed is the report on the water quality data analysis for the above referenced project. .The
analysis is based on the available data obtained by Lotspeich and Associates, Inc. (L&A) from
Orange County Environmental Protection Department (OCEPD). Although the scope identifies other
' o potential sources for background information on the water quality of the study area, only the OCEPD

water quality data was provxded for use in this assessment

JPL Engineering, as subconsultant to L&A, conducted the assessment and prepared the report. L&A
provided coordination and quality control for the document..

Please review and call me if you wish to discuss any aspect of the report or project.

Sincerely,

LOTSPEICH AND ASSOCIATES, INC.
(ol T4 ]

Carolyn R. Itz
Research Scientist TI1

CRS\amh
Enclosure(s) (1)

cc: Carol S. Lotspeich, L&A
Laura Jackson, JPL Enginreering

422 West Fairbanks Avenue, Suite 201, Winter Park, Florida 32789 {407)740-8482 FAX (407)645-1305



LAKE McCOY, LAKE CORONI, AND LAKE PREVATT
SWMMP HISTORICAL WATER QUALITY REPORT

During November 1995, the development of a Stormwater Management Master Plan (SWMMP)
for the City of Apopka’s Lake McCoy, Lake Coroni, and Lake Prevatt drainage basin was
initiated by Orange County. The development of the SWMMP includes the evaluation of all '
feasible non-structural approaches to stormwater management and the identification of areas
where structural improvements are required to reduce existing and future flooding in the
drainage basin. In conjunction with these evaluations, the water quality requirements for the
basin must be evaluated to determine the feasibility of achieving them while implementing the
proposed drainage improvements. All discharges from the drainage basin must be in accordance
with the new Orange County NPDES Master Stormwater Permit.

Project Scope

Orange County retained the services of Professional Engineering Consultants, Inc. (PEC) to
evaluate various modifications that would enhance the drainage within the Lake McCoy system.
As part of the project’s scope of work, an evaluation of existing water quality data is required.
Lotspiech & Associates, Inc. (L&A), a member of the PEC team, was assigned the task of
providing environmental services for this project including the water quality assessment. JPL
Engineering (JPL) was retained by L&A to complete the evaluation of the available water quality
data for the drainage basin.

The source of water quality data used by JPL during this assessment was provided by the Orange
County’s Environmental Protection Department (OCEPD). Information on the physical
characteristics of the drainage basin was not made available for this assessment.

The surface water bodies examined for this report include Lakes McCoy, Coroni, Prevatt, and
Dream, because a historic database was available for each of these. No water quality data were
available for Buchan Pond or the Wekiva River, so there is no assessment of the current or past
water quality and potential runoff impacts on either of these water bodies. However, Buchan
Pond and the Wekiva River were included in the assessment of potential data gaps during the
development of the recommendations. Additionally, the available database did not appear to
represent the natural background conditions of the subject lakes.

The OCEPD water quality data was used as the basis to evaluate and to identify contaminants
of potential concern to the project. The water quality assessment compared the available data



T

for the four surface water bodies to the current FDEP surface water quality criteria (Chapter 62-
302 FAC). However, because several parameters covered by the FDEP criteria are based on
background data, no comparisons regarding these parameters were made.

Under these criteria, the lakes are regarded as "Class III: Recreation, Propagation and
Maintenance of a Healthy, Well-Balanced Population of Fish and Wildlife, Predominately Fresh - - -
Waters." A copy of the criteria tables for the FDEP surface water quality classifications
(Chapter 62-302.530 FAC) are provided in Appendix A. Also, these criteria are applicable to
the Wekiva River, which is the receiving water body for the drainage basin. The Wekiva River
is listed by the FDEP under Chapter 62-302.700 FAC as an "Outstanding Florida Waters" and
is afforded special protection under those criteria.

Further, the summarized database was examined for indications of degradation (i.e.,
eutrophication) that could have resulted from stormwater runoff associated with the current and
past land uses. Compounds including nitrogen and phosphorus (nutrients) were used to assess
this form of degradation. Also, parameters indicative of water quality decline, such as dissolved
oxygen, bacteria, and chlorophyll A, were examined. The results of this assessment are
presented in the following sections of this report.

Description of Project Area

The existing 4,000-acre drainage system consists of five drainage sub-basins that range in size
from approximately 100 acres to over 1,000 acres. The boundary of the entire drainage basin
extends from US 441 and State Road 436 on the south to Lake Prevatt on the north, and from
North Park Avenue on the west to Thompson Road on the east (see Figure 1).

The drainage sub-basins are designated as Lake McCoy, Buchan Pond, Dream Lake, Lake
Coroni, and Lake Prevatt. Lakes McCoy, Coroni, and Prevatt are connected by a series of
culverts and ditches that flow in a northerly direction and ultimately discharge to the Wekiva
River. Additionally, Buchan Pond and Dream Lake discharge to Lake McCoy through a series
of culverts, ditches, and storm sewers.

The stormwater runoff in this system originates from a variety of land uses including intense
commercial, low to medium density residential, plant nurseries, and farms. Additionally, the
sub-basins receive runoff from unpaved streets and older residential communities without the
benefit of stormwater management ponds.
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Current Project Site Conditions

On January 24, 1996, a tour of the watershed was completed by vehicle. The site visit was
made with the aid of a set of 1994 Orange County aerials for the drainage basin. The tour
included the accessible areas of Lakes McCoy, Coroni, Dream, Prevatt, and Buchan Pond. The
discharge point to the Wekiva River could not be observed. All four lakes and Buchan Pond =~
were observed to have residential development along the shorelines. However, Lake Prevatt had
development only on the western and southern shorelines. The flow gradient was observed
throughout the drainage system. The observed flow was generally from the south to the north,
with the final discharge from the system into the Wekiva River.

The southern portion of Lake McCoy is surrounded by the Votaw Village residential sub-
division. This portion of the lake appeared to be impacted by emergent vegetative growth. The
water depth appeared relatively shallow and was covered by nuisance vegetation (i.e., duck
weed). An odor indicative of decaying vegetative matter was noted in this area. The disposal
of yard waste (i.e., cut grass) was observed along portions of the shoreline. Also, the current
water level appeared to have encroached on some of the home owners back yards.

Unlike the southern portion, the northern segment of Lake McCoy is mostly open surface water
with patches of emergent grasses in the center and along the shoreline. Evidence of nuisance
vegetation, including filamentous algae, duck weed, and water hyacinth, were observed in this
portion of the lake. The water was relatively clear along the shoreline and the sediments were
sand. The maintenance of most of the homeowners’ yards was noted to extend to the lake’s
shoreline. The discharge rate from Lake McCoy to Lake Coroni under Sandpiper Street
appeared to be significant as evidenced by a swift current. Also, a small un-named pond located
on the east side.of the discharge ditch was observed to have high water levels. The pond
appeared to be very turbid and capable of discharging to the Lake McCoy drainage ditch during
a heavy storm event. '

Historically, Lake Coroni is typically dry and void of standing water, with the exception of a
grass marsh system along the northern shoreline. During the site visit, standing water was
present and the water levels appeared to be elevated. Access to this lake was restricted by
private land owners and the general conditions could only be observed from a distance along
Sandpiper Street. It was noted that a pipeline right-of-way bisects the center of the water body.

Lake Prevatt was viewed from the Wekiva Glen Subdivision and the nearby Camp Thunderbird
facility. The lake contained a healthy population of emergent vegetation including torpedo grass,



pickerelweed, and water lily. Obvious nuisance vegetation was not observed. Several species
of water fowl were observed along the lake’s shoreline. The general clarity of the water along
the shoreline was good and the bottom was easily seen. The sediments appeared to be sandy
with a layer of detritus and some filamentous algae. The northern portion of Lake Prevatt abuts
to a dense wetland system which is associated with the Wekiva River.

Evaluation of Water Quality Data

The water quality data provided by the OCEPD included both typed and hand written summary
sheets for the subject lakes (see Appendix B). For the purposes of this report, the historical data
were re-summmarized and are included as Tables 1 through 7. Additionally, the tables include
a comparison of the historical data to the FDEP Class III surface water quality criteria.

The available information included data from six water quality sampling stations located in Lake
McCoy. The sampling points were denoted by the OCEPD as Stations 3 through 8. The
samples were collected at regular intervals (approximately monthly) at three of the Lake McCoy
stations (3, 4, and 5) between 1969 to 1971. Sporadic sampling events occurred at these three
stations in 1972, 1973, and 1981. The remaining three stations had data from only one event

in 1971.

Lakes Coroni, Prevatt, and Dream have only one sampling station. The reported data for Lake
Coroni consisted of one sampling event in 1971. The most recent data were from the Lake
Prevatt station and included a quarterly sampling frequency between 1987 and 1989 and between
1991 and early 1995. The database for Dream Lake includes seven events between 1970 and
1994. No samples were collected between 1977 and 1994.

Diagrams illustrating the location of the water quality stations were not provided for this study.
However, the OCEPD indicated that all of the sampling points, with the exception of Lake
McCoy, were located at the geographic center of the water body. The sampling points for Lake
McCoy are located at the center of the five identified sections or lobes. From this information
it is presumed, for example, that Station 8 is located in the center of the Lake McCoy’s northern
lobe (see Figure 1).



TABLE 1

LAKE McCOY — SOUTH (STATION 3)

Paramoter Date 01/1 3{09‘2@_{24[00 03/24/68/04/07/68/08/20/688] 10/07/89) 12[02(!"01[1 2/70/02/10/70|03/06/70|04/08/70{08/04/70| Average |[Chp. 82-~302 FAC, C—-Ill FW
Units :

Alkalinity mgA as CaCO3JY 4.8 128.0 124.8 126.0 17.6 64.0 94.0 75.0 84.0 84.0 99.0 88.3 | 8hall not be depressed below 20
Ammonla m@/ NH3-N 0.4 12.1 2.8 11.8 8.2 4.9 2.7 2.4 8.1 4.8 8.8 5.8| Complex Aule, Nutrdents
8O0 mgh 14.0 16.0 12.0 21.0 18.8 | Complex Rule .
Chiorides mgf 8.0 52.0 40.0 83.0 240 28.0 48.0 38.0 32.0 32.0 36.0 84,6110% above BG, Complex Rule
Conductange [umhos/cm 380 420 370 360 400 386 [50% above BG, Complex Rule
DO moft 7.8 0.6 0.8 0.8 2.0 1.1 3.0 2.7 3.0 0.2 2.4|Shall notbe < 8, Complex Rule
Ic col/100mli 7 40 23 3000 2600 1174 <1000, Compiex Rule
TN maf 1.1 16.2 11,7 14.8 8.8 8.3 7.3 4.3 1.2 1.8 2.2 6.87 | Complex Rule, Nutrents
TP mgh 1.0 8.0 8.4 32.8 18.8 12.8 47.3 15.3 16.7 16.7 203 30.7 18,8 | Complex Rule, Nutrlents

H su 8.0 7.2 7.2 8.8 8.8 7.8 7.1 7.2 7.3 1.3 7.8 7.12 | Complex Rule, based on BG
Temperature |degree C 148 18.0 20.0 21.0 23.0 27.0 16.8 14.85 12.0 18.0 220 23.0 18.0
Turbidity NTU 4.8 1.8 7.0 4.2 18.0 8.8] <28 above BG
KEY: BG = Natural Background

TN = Total Nitrogen (sum of nitrte, nitrate, ammonia, organio nitrogen)

FC = Fecal Collorm
TC = Total Coliform

BOD = Blochemical Oxygen Demand

DO = Dissolved Oxygen

TP = Total Phosphorus



TABLE 2
LAKE McCOY — MIDDLE (STATION 4)

Parameter  |Date Jllilz'jgi 02/24/6403/24/68{ 04/07/8{ 08/20/6{ 06/ 1 7784 10/07/8] 12/02/6{01/1 02/30/7¢ 03/08/7¢ 04/08/7(04/1 01 21/73Averagai Chp. 82302 FAC, C~ Il FW
Units :

Alkalinity mg/t as CaCO: 40.0 88.0 43.0 82.0 77.8 2.0 B0.0 B88.0 74.0 B80.0 107.0 88.0 47.0 29.1 83.1 |Shall not be depressed beiow 20
Ammonia mo/t NH3-N 1.3 0.9 0.1 1.3 1.8 2 0.8 82) 42 7.8 0.2 2.2 [IComplex Rule, Nutrient

BOOD mgh 0.4 1.0 3.1 32.0 7.8 10,0 10.0 8.7 10.0 [Complex Rule

Chiorides m 27.0 40.0 22.0 320 280 38,0 24.0 31.0 32.0 35.0 aro 23.0 23.0 30.2]10% above BQ, Complex Rule
Chiorophy!l a fmg/m3 28.0 28.0

Conductance jumhos/om 370 380 380 410 218 234 340 | 80% above BG, Complex Rule
Do mg/t 3.8 1.4 0.4 0.4 8.5 28 0.8 8.0 1.8 8.5 13.2 4.1Shall not be <8 Complex Rule
JC. col/100m! 45 27 30 80 400 1200 202 | <1000, Complex Rule
[TN mg/l 183 382| 298] 189| o0o5| 488] 208| 2332| o0.18] 1187 B.48] 11.23] 1.80 1,01] _ 6.01|Compiex Rule, Nutrients

P mol 7.6 8.3 7.8 13.3 18.1 18.3 10.4 30.8 12.7 18.1 17.9 2.2 20.2 [-X:] 18.3 | Complex Rule, Nutriente

oH SU 8.90 7.08 7.28 8.70 8.40 8.80 7.80 8.80 7.30 7.38 8.80 1.68 1.22 7.80 7.12 |Complex Rule, Based on BG
| Secohl matere 1.2 0.2 0.8 0.9 0.74

[empsrature |degree C 18.8 15.8 20.0 21.0 23.0 22.0 27.0 15.0 14.0 12.0 18.0 22.0 28.0 21.0 268.0 20.6
Turbldity NTU 2.2 11.0 40.0 8.2 8.0 4.8 1.2 11.31 <29 above BG
KEY: B8Q = Natural Background FC = Facal Colitorm B00D = Blochemical Oxygen D TP = Total Phosphorue

TN = Total Nitrogen (sum of nitrite, nitrate, ammonla, organioc nitrogen) TC = Total Cofiform

DO = Digsolved Oxygen



TABLE 3
LAKE McCOY — NORTH (STATION 5 & BW 41)

Parameter Balto [01/13/68]02/24/60[03/24/869]04/07/69] 05/20/69] 06/18/60]07/28/60] 08/11/60] 00/08/60] 10/07/60] 12/02/69| Avg. 1069 Chp. 82-302 FAC, C-lil FW
nits
Alkalinlty mg/fl as CaCO3 22.1 305 43.0 50.4 08.0 60.0 40.0 47.0 55.0 84.0 40.7 | Shall not be depressed below 20
mmonlia mgANH3-N 0.18 0.30 0.20 0.10 0.20 f:omg;ox Rulo; Nutrients
oD my/] 1.4 0.80 1.4 4.0 .8 [Complex Rule
Chiotides mg/l 16.0 26.0 31.0 37.0 30.0 32.0 21.0 220 25.0 28.0 26, ¢ BQ@, Complex Ru
Chiorophylla [ mg/m3 85.9 343.0 199.6 .
Conductance |umhos/cm 50% above BQ, Complex Rule
Copper ug/l <1.52
DO mail 7.40 7.50 1.40 2.40 1.00 7.40 8.30 5.90 7.70° 8.40 5.3{Shall not be <5, Complex Rule
Temperature |[degres C 14.0 16.0 21.0 22,0 20.5 310 28.0 20.0 280 28.0 170 24.0
Hardness mg/l as CaCO3J
ron mg/l <1.0
1C col/100mi 1 2 7 1 5000 900 26000 45590 | <1000, Complex Rule
FC col/100mi <200, Complex Rule
N mgy/l 0.8 14 1,05 1.79 3.94 1.92 0,63 44 1.53 2.49 87 81 [ Complex ﬁu;o Nutrients
TP mafl’ 0,075 8.8 19 125 3.3 7.8 3.0 1.8 0.3 0.1 1.8 0.2 [Complex Rule, Nuirients
pH suU 7.00 7.20 7.00 7.28 7.60 7.30 7.10 8.80 7.80 .40 .28 | Complex Rule, based on BQ
Secchi melers ) i
Turbidity NTU <20 above BQ
[Paramaeter Bllo [01/12/70]02/10/70[03/09/70[04/06/70] 05/04/70] 06/29/70]07/15/70] 08/10/70]09/21/70] 10/05, 11/02/70/12/14/70|Avg. 1970 Chp. 6230 C,C-
nits . .
Alkalinity [mg/l as CaCO3 56.0 48.0 82,0 72.0 82.0 8490 92,0 30.0 86.0 710 60.2 [8hall not be depressed below 20
mmonia mg 3- 0.80 0.80 0.11 0.21 0.82 0. 0.49 [Complex Rule, E]uﬁlonﬁ
'BOD mg] K| ' 9.0 0.4 12.0 34 8. 45 6.4 |Complex Rule
Chiorides mg/l 25.0 26.0 24.0 27.0 20.0 24.0 220 24.0 24, 24.0[10% above BQR, Complex Rule
Chlorophylia” [mg/m3 20.9 25.0 262 128 714 3. 11.50 84.2
Conductance |umhosjem 260 245 226 240 280 280 250 270 221 238 247 247 |50% above BQ, Complex Rule
Copper ugl <1.52
0 mg/l 5.4 - 8.0 187 118 164 118 117 128 45 59 84 0.8 Shall not be <8, Complex Rule
Tempeorature |degree C 15.0 13.0 170 23.0 27.0 20.0 20.0 28.0 32.0 28.0 25.0 24.2
Hardness mg/l as CaCO: .
e oG 00| 1 1880 <1 006 Complax Rl
TC ¢ol/100m 2500 200 <1000, Complex Rul
FC col/100ml <200, Com ln Rule
N meft 52 235 254 299 411 218 2.08 258 284 248 202 2.51 { Complex Rule, Nutrients
TP mg 8.2 7.4 9.1 1.8 a.7 20 13.7 27 0.0 7.8 13 Comgro_&“_t%é,ﬂuhlonh
p suU 7.80 755 7.50 7.85 10 7.40 8,30 .30 7.40 7 AC 7.64 | Complex Rule, based on BG__|
Secchl meters ~+1.22 1.22 0.61 0.48 0.46 0.30 1.07 0.76
Turbidity NTU 1.2 1.2 120 8.1 20.0 25.0 10. 16.0 20.8 16.3 14.0 12.9| <29 above BG
KEY: BQ = Natural Background FC = Fecal Colfform BOD = Blochemical Oxygen Demand TP = Total Phosphorus

TN = Total Nitrogen (sum of nitrite, nitrate, ammonia, organle nitrogen)

TC = Total Collform

DO = Digsolved Oxygen

Avg. = Average
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TABLE 8
LAKE McCOY — NORTH (STATION 5 & BW 41)

Parameter

Date

Date Jo1/11/71]02/08/71 [03/08/71 [04/12/71]0B/10/7T1 |06/07/71]07/i9/71 |OT/1Y71]08/10/71 |OB/ORI71]|10/19771_|Awn. 1071]01/03/72_[02/08/72_|00/06/72_|Chp, 862-002 FAC, G—1il FW __ ]
n R T
| Alkcalinity ma a8 Cac 81.0 55.0 88.0 710 640 8.0 30 543 138 430 624 80.0 337 Shali not be depreesed beiow 20 |
Ammonia mei NHa=N 0.1 0.61 0.07 053 0.48 0.82 047 0.08 | Complex Rule, ﬁﬁmu
800 mg/ 11 74 8.1 71 .4 8.4 8. ex Rule
[ Chicrides mg/ 34.0 28, 20.0 2.0 3.0 26.0 18.0 240 16.0 21,0 240 2. 280 31.0 10% 80, Complex Fuls
Chiorophyll @ |mg/m3 38,8 44, 17.4 318 8.3 57.1 [<K] 73.0 48, 87.1 : _
Conductance |[umhos/om 244 24¢ 264 268 343 387 261 250 264 285 27! 221 50% sbove EG, Complex Rute
| Copper ug <182
DO mgA 18.1 10.0 7.0 7.8 83 88 1.7 8.8 Bhall ncl be <B, Complex Rule
Temperature | degres C 16.8 18.0 28 27.0 27.0 3.0 8.0 26.0 288 24,5 8.8 21,0 2.8
{ Hardnoss mg/t as CaCOY
ron mgft . <1.0
TC col/100mi 1760 3000 P 21000 2000 8348 1800 <1000, Complex Rule
FC col/100m! <200, Complex Rule
TN me/l 78 1.87 278 88 0.30 4,11 3.40 232 130 | Complex Flule, Nutrients
iP mgA 0, 2.0 5.8 [X] 8.0 1.1 8.7 0.8 73 82 (X .78 | Complex Rule, Nutrlents
oH su 7.1 7.85 7.20 7.80 8.00 8.80 5.85 7.40 7.48 7.3 7.42 7 A€ .00 | Complex Rule, based on B8G
Secchl meters 0.9 1.22 0,46 0.46 0.76 0.4¢ 0.30
[ Turbidity NTU 21,0 8.0 30 6.0 8.0 30 10.0 8.0 8.4 8.0 <26 sbove BG
Pararmeter_|Date [03/08/72] 06/02/72| 06/21/72]08/08/72 | Avg. 1872 ] 06/04/73 [Avg. 1873]07/18/80]Avg. 1680]01/26/81]04/14/81 |Avg. 1881 ]Culm, Avg. Chp. 82-302 FAC, C~ill FW
Unhts
Alkalinity mg/l as Cal 27.0 36.80 §6.0 8.1 8.1 8 5.9 Shail not be depressed below 20
|Ammonia mg/t NH3-N 0.08 0.07 0.20 0.18 0.09 0.1 0.4 Complex Rule, Nutrients
BOD mg, 4.90 .80 8. 8.93 lex Rule
 Chiorides mg 21,0 287 200 28.0 18,0 3.0 2 24,8 10% D["@ B8, Complex Hule
Chiorophyli 8| mg/m3a 17.8 318] _ ard 35,6 44.1 44,1 18.0 78.2 47 €8.1
| Conductance |umhos/em 2680 28 280 280 188 214 208 258 50% sbove BG, Complex Rule
| Copper ugl 0.04 0.04 <10 <10 <1.0 00 <182
DO moA 28 28 83 84 78 7. Shall not be <8, Complax Rule |
Temperature | degree C 24.0 280 24.1 27.0 270 13.0 240 188 24
Hardness mg/l as Cal 83.8 8.5 B1.7 81.7 [~ X
iron mg/ <008 | <0.05 <006 <0.08 <10
TC col/100mi 1200 8400 2800 180 180{<100___ | <100 <20 38 19.0 3379 <1000, Complex Fule
FC ©ol/100mi 2 2| <20 24 12.0 183 <200, Complex Rule
N mail 31 85 .46 .48 1,83 4.82 34 2.26 ComplexRule, Nutdents |
iP mQAl 8.08 882 .76 .78 .03 0.07 0.05 8.1 Corgmﬂglg,_wa'_._‘m_h___
oH 8y 30 7.59 .80 .80 .20 8.10 8.1 7.8 ComplexRule, based onBG ]
Secchi metere 137 0.81 0.69 0.86 .86 .18 X 0.72
urbidity NTU X} 42 82 8.0 8.0 28 [X] [X 8.7 <28 sbove BG
KEY: 83 = Natural Background FC = Feoal Coliform BOD = Blochemical Oxygen Demand TP = Total Phosphorus

TN = Total Nitrogen (sum of nitrite, ntrate, ammonia, organic nitrogen)

TC = Total Colliform

DO = Dissolved Oxygen

Avg. = Average



TAB

LE 4

LAKE McCOY — NORTH (MID) STATION 6

Parameter Date 09/09/71 | Average |Chp. 62—302 FAC, C—IlIl FW
Units

Alkalinity mg/l as CaCO3 7.0 7.0| Shall not be depressed below 20

Ammonia mg/l NH3—N 1.77 1.77 | Complex Rule, Nutrients

Chilorides mg/l 20.0 20.0{10% above BG, Complex Rule

Conductance |umhos/cm 235 235 |50% above BG, Complex Rule

™™N - mg/l Complex Rule, Nutrients

TP mg/l 8.75 8.75 | Complex Rule, Nutrients

pH SuU 7.30 7.30 | Complex Rule, based on BG

Temperature |degree C 27.0 27.0

Turbidity NTU <29 above BG

LAKE McCOY — NORTH (EAST SHORE) STATION 7

Parameter Date 09/09/71 | Average | Chp. 62—302 FAC, C—lll FW
‘., | Units

Alkalinity &, mg/l as CaCO3 6.0 6.0 | Shall not be depressed below 20

Ammonia mg/l NH3—N 1.54 1.54 | Complex Rule, Nutrients

Chiorides mg/i 19.0 19.0|10% above BG, Complex Rule

Conductance |umhos/cm 206 206 | 50% above BG, Complex Rule

TN mg/l Complex Rule, Nutrients

TP mg/l 5.26 _ 5.26 | Complex Rule, Nutrients

pH SU 7.50 7.50 | Complex Rule, based on BG

Temperature | degree C :

Turbidity NTU 4.0 4.0| <29 above BG

LAKE McCOY — FAR NORTH (MID) STATION 8

Parameter Date 09/089/71 | Average |Chp. 62—-302 FAC, C—IlIl FW
: Units

Alkalinity mg/l as CaCO3 4.0 4.0 | Shall not be depressed below 20
Ammonia mg/l NH3—N Complex Rule, Nutrients
Chiorides mg/l 16.0 16.0| 10% above BG, Complex Rule
Conductance |umhos/cm 127 127 | 50% above BG, Complex Rule
TN mg/l Complex Rule, Nutrients

TP mg/l 2.26 2.26 | Complex Rule, Nutrients

pH SuU 6.25 6.25| Complex Rule, based on BG
Temperature |degree C 27.0 27.0

Turbidity NTU 4.0 4.0| <29 above BG

KEY: BG = Natural Background TP = Total Phosphorus

TN = Total Nitrogen (sum of nitrite, nitrate, ammonia, organic nitrogen)
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TABLE 6

.DREAM LAKE — MIDDLE (STATION BW 20)

Parameter Date 04/28/70|08/24/71]07/01/75]|09/09/75|06/22/77]|03/03/94|03/10/94| Average | Chp. 82—302 FAC, C-1ll FW
Unlits )

Alkalinity mg/l as CaCO3| 36.0 45.3 47.2 42.8 | Shall not be depressed below 20

Ammonia mg/l NH3-N 0.27 0.56 0.05 0.16 0.26 | Complex Rule, Nutrlents

BOD mg/l 11.0 2.0 0.30 4.4 | Complex Rule

Chlorides mg/| 13.0 18.3 17.0 16.110% above BGQ, Complex Rule

Chlorophylla | mg/m3 60.6 31.0 22.3 5.0 222 28.2 '

Conductance |umhos/cm 240 240 280 253 | 50% above BQ, Complex Rule

DO mg/l 15.1 8.5 11.8]Shall not be <5, Gomplex Rule

TC col/100ml 14200 1300 170 54 60 3155 | <1000, Complex Rule

FC col/100ml 285 50 28 8 24 78| <200, Complex Rule

TN mg/l 2.38 1.43 11.60 5.13 | Complex Rule, Nutrients

TP mg/l 0.030 0.770 0.100 0.300 | Complex Rule, Nutrlents

pH suU 9.45 713 7.20 7.93 | Complex Rule, Based on BG

Secchl meters 2.7 1.2 2.0

Turbldity NTU 4.0 4.0| <29 above BQ

Temperature |degtee C 26.0 26.4 29.0 27.1 .

KEY: BQ = Natural Background : FC = Fecal Coliform

TN = Total Nitrogen (sum of nitrite, nitrate, ammonla, organic nitrogen)
BOD = Blochemical Oxygen Demand

DO = Dissolved Oxygen

TC = Total Coliform
TP = Total Phosphorus




TABLE 6
LAKE CORONI (STATION BW 17)

Parameter Date 08/23/71 | Average |Chp. 62—302 FAC, C—Ill FW
Units

Alkalinity mg/i as CaCO3 36.0 36.0 | Shall not be depressed below 20|

Ammonia mg/l NH3-N 0.12 0.12 | Complex Rule, Nutrients

Chlorides ma/l ‘11.0 11.0|10% above BG, Complex Rule

Conductance |umhos/cm 195 195 | 50% above BG, Complex Rule

TN mg/l 1.48 1.48 | Complex Rule, Nutrients

TP mg/l 0.91 0.91 | Complex Rule, Nutrients

 pH SU 7.08 7.08 | Complex Rule, based on BG

Temperature | degree C 30.0 30.0

Secchi meters 0.76 0.76

Chlorophyli a |mg/m3 27.4 27.4

KEY: BG = Natural Background TP = Total Phosphorus

TN = Total Nitrogen (sum of nitrite, nitrate, ammonia, organic nitrogen)



TABLE 7

LAKE PREVATT (STA§ON BW 52)

Parameter Date 08/10/87__|08/10/87 |Avn. 1067 |oajosjes  |osjiejes _ |osjiejas_ |11j03j88 _ |AvijPWone |o2j13/80 | 06/09/88 _|Avn. 1068 |09j19/81 __|12/02/01 |Avo. 1981 |Chp. 62308 FAC, G_ill FW
Unite N :

Alkalinity jmagfl as CaCO3 i0.1 28,8 22.3 19.9 108 10.% 231 20,3 14.4 17.8 te.8 30,0 21,0 28,8 | Shall not be depressed below 20
Aluminum mgfl <0.01 <0.0¢ 0.17 9.74 o.84 0.18 .30 ~0.8 <0.8

Ammonla maji NH3-N <0,08 <0.04 <0.08 <0.04 «0.04 1.83 0.08/ 0.32] <0.01 0.08 0,04 0,08 0.04 0,08 | Compiex Rule, Nuirients

| Arsenic u <8 <8 <80

BOD moft 3.00 3.00 4.60 11,79 8.30 1.20 8.30 .30 7.20 8.30 0.78 | Complex Rule

| Cadmium u 31,00 31.00] <1 10.00f < 1,00 2.78 0.20 0.20} <0,1

| Chiorides mg/) [X 9 0,81 10% above BA, Complex Rude

| Chiorophytl @ mg/m3 87.3 A2, 1 84.7 18.% a3, 187, 88, 7. 45,8 41.3 43.4 0g. 83, 8.7

|Conduciange __jumhosj/om [1] 130 10 100 10 4 14 12 132 123 128 1" 10 110]/80% sbove BG, Complex Aule

| Copper uyt 7.0 7, 1.0 38, 21, 20, 4, 4, 4,0]1<14.82

[] mult 9.00 .00 Al 9.00 8.3¢ 4.3 3.8 3. & 8.80 7.00 .28 11.00 3.00 7.00{Shaif not be <B, Complax Ruls

| Temperatwe dagires C 18.0 8.8 Ry, 0.0 27.4 20.0 20, R4, 18.2 21.4 18.9 28, at.9 24.4

Hordneas mgfl as CaCO3 18.9 18.8 9.0 22,6 1e. 28, 20. _38, 18,

ir ot mo/t 0.11 0.11 0.04 0.0¢ 0.08 0.07 0.0 0.0 0.08) <9,

[Lend u 24,0 24.0 1.0i<t 70.0 29, 0. 0.8« 1.

Mercury +I_1ﬂ . <0.2 <0,8 <0.012

Hickel ugl 3.0 3.0 2.7 3.0 1.11<10 LS <40 <490 <4,12

IC a0)/100m| <20 (1] 30 100 268 800 880 439 470 80 200 210 90 180} < 1000, Campiex Ruls

FC ool/1ooml <20 ] 4.8 34 1] 809 70 197 4 40 22 ] 100 80| <200, Complex Rule

™ m 0.63 0.3 0.72 1,13 1.03 0.74 [RT] 0.71 2,10 41 1,89 2.2 2.00|Complex Rule, Nutrtents |
I1F m 0.118 0.101 0.1¢ 0.074 0.090 0.1814 0.080 0.10 0.004 0.092 0.09 0.142 0.088 0.10]Complex Rule, Nutrients

[pH 8UY - 7.30 7.10 8.40 ..40 8.70 6.50 8.48 ¢80 6.80 .80 8,40, 8.80 8.48| Complex Rule, based on 8G _____|
| Secohl meiein .8 9,6 0.8 9.7 0.3 0.3 0.4

8etenksm ugh <8 <8 <8.0

Turbidity NTU 3.50 2.00 3. 08 2.80 10.20 12,80 3.80 7.28 4.30 5.80 8.08 1.80 1.80 1.70| <20 above BQ

(Zino ugl 99.0 29.0 43.0 28.0 24,0 30, <8 <8 <378
KEY: BQG = Natwat Background

TN = Total Nirogen (sum of nirrite, nitrate, ammonia, organio nitrogen)

FC - Feooat Colllorm
TC = Total Collform

BOD = Binchemioat Oxygen Demand
DO ~ Dissoived Oxygen

TP = Yotal Phosphorus
Avg. = Average



TABLE 7
LAKE PREVATT (8TATION BW B2)

92[e3_|o08j3ajes [Qejoe/ea (oui6/es |11]i8/0a |Avs, 1892]03/01/03 |08[08/4a [06[asjes |1L/17[e3 | [Ga/23[0 4 [G8]31/04_Jo8jasje4 [11/91]94 [Avq.
[ __13.0 145 340 20.0 [T X] [LX] [1X] [1X) 5 1K) 1Y 340 81,0 430 E1X]
<08 <0.8 <68 <08 [X] <03 0.8 -
5,63 5,63 9.03 0.57 [X:7) 5,68 308 [ X ] 5,33 5.54 [ X1} 6.00] 0.0 9.08
<8 <8 <8 <8 <8 N .
90 .30 ¥ 2,70 3.08 80 8.80 8.00 1.40 270 11,40 1390 9.00
.10 B0 .7 0.43 30
0.0 8. [X 18.0 18, 8.0
8.4 4 LN 7.8 2, 0.4 1A T8 73 [X] 40,8 3 76,8 327
98 10: 136 18 131 23 133 100 114 o2 181 20 188
X 0. 1.0 o.8|<0.08 <008 _|<0.04 |« 30, [X 19,0
8 2.1 2.40 4,10 .80 8.40 3.40 3.0¢ 41 25 441 0.23 4,83
7.4 a7, 20.8 17.8 [1¥] 14, 8. g8, 20. 37|  200] 26 #6.2 24,4
3.9 28.0 4.9 31.8 40, 43, 38, 32.1 18, [IX
.10 0.2 0,10 0.4 0.1 9.08[<0.03 0.07 0,0 0.04
<0.8 <0.8 <0.8 <0.8 8. 8. 4.3 3.8 EX 2,
<0.8 <0.2 <0.2 <0.% <03
<40 <40 <40 40 <40 <40 <40 <40 <40 0
410 800 800 7700 960 2134 %0 800 F17] 420 200 ] 260 3 139
<2 260 [ 10 23 i78 [ 230 220 020 [ i2 ]
[X1] 2.9 1.18 1.48 [X] 1,38 1.29 1.00 1,18 1,39 1,93 ] 3 20 .89
0.008 [X1] 6.024 0.120 0.07] 0,033 0.104 0084 _ 0.013 0.023 ©.149 02 0.081 .07
0.90 [X] 8,10 €.20 8.33 8.20 €.80 0.40 6,30 ¢,70 0.80 1,30 7.00 X1}
o. 1.3 1 26 2.8 .28
<8 <8 .00 - 3.00] <3 <8
6.70 2.50 1,00 1,10 1,49 120 150 2.80 1.83 3,10 1180 1,10 4.00 4,50
<8 8.0 8.0 7.7 9.0 140 6.0 0.7{<8 <8 <8
KEY: B84 ~ Natsal Backgr ourd FC = Feoal Coltform BOD =~ Blochemical Oxygen Demand TP = Total Phosphona

TN = Teotal Nivogen (sum of nitite, nirate, anmonta, orgaria rivogen) TC = Total Collform DO = Dissvived Oxygen Avg. = Average



Lake McCo

The data for Lake McCoy were primarily obtained between 1969 and 1973. Information on the
physical characteristics of the drainage basin during this monitoring period was not made
available. The upper end (southemn) of Lake McCoy, as represented by the data displayed in
Table 1 (i.e., Station 3), was monitored between January 1969 and May 1970. There are no
other data available for this monitoring point. ‘

The researchers primarily monitored Station 3 for pH, alkalinity, chlorides, dissolved oxygen
(DO), biochemical oxygen demand (BOD), and nutrients. During the monitoring period (1969
to 1970), DO measurements were routinely made. The DO measurements ranged from 0.2 to
7.8 mg/l and averaged 2.4 mg/l. Additionally, BOD measurements were added during 1970 and
ranged between 12 and 21 mg/l and appear elevated. The DO during this time frame appears
to have been routinely depressed below the current FDEP Class III criteria (> 5.0 mg/]) and may
be the associated with the elevated BOD. The nutrients (total nitrogen and total phosphorous)
also appear to be elevated, averaging 6.87 and 18.9 mg/1 respectively.

Data for Station 8 (Table 4), which is presufned to be located in the middie of the far North lobe
of Lake McCoy (at the discharge end of the lake), were developed during a single September
1971 sampling event. Chlorides, alkalinity, specific conductance, total phosphorous, pH, and
turbidity were monitored. The alkalinity (4.0 mg/l) during this event appears to be depressed
below the current water quality criteria of 20 mg/! and total phosphorous was measured at 2.26
mg/l.

The most extensive data set for Lake McCoy was developed at Station 5, which is presumed to
be the geographical center of the lake. kSampling at this site was completed approximately
monthly between January 1969 and October 1971, and sporadically in 1972 and one time in
1973. Sampling resumed at this location in January 1981 and April 1981. No data were
available after 1981.

Beginning in January 1969, the parameters monitored included alkalinity, BOD, chlorides, DO,
total nitrogen, total phosphorous, pH, total and fecal coliforms, chlorophyll A, temperature, and
ammonia. In January 1970 turbidity was added to the parameter list. Based on the selected
parameters, it is apparent that the researchers were focused on the effects of biological growth
(bacteria and algae) and their growth response to available nutrients (i.e.,total nitrogen, total
phosphorous, ammonia) and oxygen (DO and BOD).

15



The data, as shown on Table 3, suggest that algae growth in the lake was a problem during the
p'eriod 1969 through 1973. This is indicated by DO values above the theoretical saturation limit,
suggesting the measurements reflect oxygen contribution from an algal mass. This can be
demonstrated by the data from March 1970 to August 1970 where the DO ranged from 11.6 to
15.7 mg/l, and the water temperature ranged from 17 to 29 °C. ‘Under the theoretical saturation
limit for oxygen, these DO measurements should have ranged from 7.8 to 9.7 mg/l. Also,
chlorophyll A, an indicator of algal growth, fluctuated between 71.4 to 262 mg/m® during this
time frame. The nutrients available during 1969 through 1973 were sufficient to support an
elevated algal mass. Total nitrogen was present at concentrations ranging from 0.30 to 4.11
mg/l and total phosphorous was present at concentrations ranging from 0.075 to 21.8 mg/l.

In addition to the nutrients associated with algae, the early researchers also evaluated the
presence of coliform in Lake McCoy. As shown on Table 3, the total and fecal coliform counts
at Station 5 frequently exceeded the current water quality standard in 1969 and 1970. The
exceedences of the current standard, however, were not consistent and the available data do not
show a pattern that can be attributed to seasonal changes in the lake.

Between 1972 and 1973 sporadic monitoring was completed in Lake McCoy. The results
indicated that total coliforms continued to exceed the current water quality criteria at Station 5.
During this period, the researchers continued to evaluate coliforms (total and fecal), chlorophyll
A (attributed to algae), nutrients, temperature, turbidity, and transparency (measured using a
Secchi disk and used as an indirect measurement of the algae presence in the lake). These
parameters indicate the researchers continued to be interested in the presence of algae and

coliforms in Lake McCoy.

There are no data available from Lake McCoy since April 1981. During 1981, Station 5 showed
a decrease in the coliform and total phosphorous levels that had predominated during the early
1970s. However, the chlorophyll A levels measured during Apfil 1981 (76.2 mg/m®) continued
to indicate that an elevated algal mass was present in the lake. The total nitrogen levels appear
to be consistent with the earlier data. Also, the alkalinity (6.1 mg/l) seems to have been
depressed below the current FDEP Class III criteria of 20 mg/l.

From the water quality data compiled by the researchers during the late 196b’s and early 1970’s,
it appears that Lake McCoy was nutrient-rich, which resulted in an increased biological growth
of algae. It is likely that the lake was experiencing conditions consistent with an eutrophic to
hypereutrophic state. However, because there have been no data collected since 1981 (15
years), no statements regarding the lake’s current water quality and tropic conditions can be
made from the available database.
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Dream Lake

Dream Lake, which discharges to Lake McCoy, was monitored sporadically between 1970 and
1994, but no samples were collected between June 1977 and March 1994. Table 5 contains a
summary of all available data for Dream Lake.

Between April 1970 and September 1975, the researchers monitored alkalinity, ammonia, BOD,
chlorides, specific conductance, DO, total nitrogen and phosphorous, pH, total and fecal
coliforms, chlorophyll A, turbidity ,and temperature. In 1977 and 1994 the parameters
evaluated included BOD (one time only), total nitrogen, total phosphorous, total and fecal
coliforms, chlorophyll A, and ammonia.

It appears that the BOD of this lake dropped between 1970 and 1994. In 1994 the total nitrogen
(11.6 mg/l) was approximately 6 times the average level measured between 1970 and 1971 (1.90
mg/l). The 1994 total phosphorous measurement (0.10 mg/l), however, was one-fourth the
previous average (0.40 mg/l). Coliforms and chlorophyll A had decreased substantially between
1970 and 1994. Ammonia was essentially at the same levels throughout the monitoring period.

Lake Coroni

The data for Lake Coroni were developed during a single sampling event in August 1971 (see
Table 6). At that time, the apparent water quality in Lake Coroni was good, but the nutrient
levels may have been showing signs of enrichment. There have been no measurements of this
lake’s quality since 1971, and there is no information available pertaining to possible changes
in the water shed that could have impacted the 1971 water quality.

The Central Florida area has been the subject of periodic drought conditions, some severe from
the mid 1970’s until recently when rainfall amounts appear to have resumed more normal
accumulation rates. Also, record amounts of rainfall were recorded with the appearance of the
1995 tropical storm season (i.e., Tropical Storm Jerry). Because of this, it is believed that there
has not been a routine discharge from Lake McCoy to Lake Coroni, nor was there a routine
discharge from Lake Coroni to Lake Prevatt in the past 20 years. It is possible that, with the
resumption of normal rainfall conditions, the discharge from Lake McCoy to Lake Coroni may
contain unusually high concentrations of certain compounds as a result of "flushing” from the
upper lake. However, the current effect, if any, of Lake McCoy on Lake Coroni cannot be
determined or assumed from the available Lake Coroni database.
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Lake Prevatt

The Lake Prevatt data are the most current for this drainage system. The lake has been
monitored by Orange County on a quarterly basis from February 1987 until February 1995. In
addition to the parameters that have been monitored in the other lakes, metals including arsenic,
cadmium, copper, iron, lead, mercury, nickel, selenium, and zinc were evaluated at this station.
The data for this lake are presented in Table 7. '

The data show that for 8 of the 12 sampling events between February 1987 and June 1992 the
lake’s alkalinity was depressed below the current FDEP Class III criteria (20 mg/1) and averaged
17.1 mg/l. From September 1992 through February 1995, the alkalinity has been in compliance,

_ and the results average approximately 10 mg/l1 above the criteria (average 31.2 mg/l).

Mercury has a detection limit of 0.2 mg/l, which is an order of magnitude above the criteria
level. Mercury was not detected at the method detection limit; however, compliance with the
FDEP Class III criteria cannot be demonstrated with the existing information. Also, cadmium,
lead and zinc have exceeded the criteria several times during the study period. Selenium
exceeded the FDEP Class III criteria one time, on September 9, 1992.

Chlorides were monitored between September 1991 and March 1993. During this time the
concentration ranged from 8 to 16 mg/l. Hardness ranged from 16.82 mg/l to 78.89 mg/l. The
pH monitored during the study period ranged from 6.1 to 7.3. The lake’s DO has been below
the FDEP criteria (5 mg/l) ranging from 2.1 mg/l to 4.11 mg/l several times (13) since February
1987. The BOD ranged between 1.4 and 12.9 mg/l.

The nutrient levels and chlorophyll A in Lake Prevatt suggest a healthy algal population. The
total nitrogen ranges from 0.71 to 2.9 mg/l, with an average of 1.41 mg/l. The total
phosphorous concentrations range from 0.013 to 0.161 mg/1, with an average of 0.079 mg/l.
The chlorophyll A values range from 4.6 mg/l to 167.0 mg/l, and average 40.2 mg/l. Coliform
counts in Lake Prevatt also have been monitored in excess of the FDEP Class III criteria. Total
coliforms have been measured as high as 7,700 colonies/100 ml, while fecal coliform has been
recorded at 620 colonies/100 ml.

.

Data Interpretation Limitations

The data available to this project were supplied by Orange County and were developed from
sampling events between 1969 and 1995. The generated data were apparently collected, at least
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initially, to assess biological growth in Lake McCoy. However, during the monitoring program,
the list of parameters evaluated was changed, with some parameters added and others eliminated
from the database. Additionally, there is a large gap in the monitoring with no analytical results
available from 1981 through 1995.

Lake Prevatt, which is the lowermost lake (northern) in the system, was monitored from 1§87 o
through early 1995. There are no data from this lake from 1969 through 1981. Therefore, no
correlation can be made between the observed quality in Lake Prevatt and the historical data

collected from Lake McCoy.

During the Orange County monitoring program, the analytical techniques used to evaluate the
various parameters were changed. Theses changes resulted in different detection limits. The
change in methods makes it difficult to correlate the data for individual parameters, particularly
at the lower concentrations. Also, some of the data were not quantified and the reported
detection limits do not conform to the FDEP Class III surface water criteria requirements. No
data indicative of the natural background conditions for the lakes or the receiving water body
(i.e., Wekiva River) were provided for this assessment. This report has, therefore, only
summarized the obvious exceedences and patterns that are apparent in the data sets and has not
attempted to state whether the data demonstrate trends in water quality, either in improvement
or in degradation.

Conclusions

The existing database indicates that Lake McCoy has been congested with algae in the past.
Additionally, because of the past drought conditions in Florida that may have resulted in periods
of no discharge from Lake McCoy, some of the available nutrients may have settled into the lake
bottom and now are released by dissolution. In the event of major storm flow through this lake,
bottom scouring could release these nutrients to the downgradierit lakes, increasing the potential
for enrichment and algae blooms in Lake Coroni and Lake Prevatt. This may be of particular
concern because the Wekiva River (receiving water) is classified by the FDEP as an
"Outstan&ing Florida Water" and is afforded special protection under these criteria. The special
protection includes water quality degradation by nutrient enrichment.

In recent history (between 1981 and 1995), Lake Prevatt has shown evidence of conditions that
will support biological growth. Although the quality of Lake Prevatt has not been documented
at the same level of biological activities as measured in Lake McCoy in the late 1960s and early
1970s, it is possible that Lake Prevatt will achieve similar levels as previously shown upgradient.
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It is possible that the levels observed in Lake Prevatt are consistent with the data set available
for Lake McCoy. The lake volummes and flow rates were not available in the database to allow
a general evaluation of whether the recent data directly correlate to the water mass monitored
in Lake McCoy during the 1960s and 1970s.

Additionally, it should be noted that the presence or absence of pesticides in the subject lakes
was never assessed during any of the water quality sampling events. These compounds are also
regulated by the FDEP surface water criteria and may be of concern based on the past and
present land usage of the drainage basin (i.e., agricultural).

Finally, the water quality and its relative improvement or degradation cannot be assessed without
evaluation of the physical changes in the watershed during the monitoring period. For example,
the nutrient levels that were observed in Lake McCoy could have been a result of a rural runoff
pattern that no longer exists because of residential development. Such factors should be
evaluated for their resulting effects on the water quality in the lakes.

Recommendations

-y

Because there is no current water quality data from this drainage system, other than from Lake
Prevatt and Dream Lake, prior to completing the evaluation of modifications to meet the new
NPDES conditions, additional water quality data collection is recommended as follows:

u Lake McCoy - collect samples for the analysis of BOD, total phosphorous,
chlorophyll A, and total nitrogen to determine whether the lake continues to be
nutrient-rich. At a minimum, collect samples at Stations 3 (southern most station)
and 8 (northern station at lake discharge point). Oxygen measurements should
be made and correlated with the temperature, pH, and chloride content. If
nutrient-rich, the discharge from this lake could have a negative impact on all
downstream water bodies and contribute 1o algal blooms in Lakes Coroni and

Prevatt.

B Lake Coroni - Collect a sample at the discharge end of the lake and evaluate it
for the potential presence of nutrients, coliforms, and algae. Oxygen
measurements should be made and correlated with the temperature, pH, and

chioride content.



Dream Lake - Collect a sample at the discharge end of the lake and evaluate it
for nutrients, bacteria, and algae. Oxygen measurements should be correlated
against temperature, pH, and chloride content. These data will be used to
eliminate this lake as a source of nutrients to the system. -

Buchan Pond - Collect a sample at the discharge end of the pond and evaluate it ~ ‘
for nutrients, bacteria, and algae. Oxygen measurements should be correlated
against temperature, pH, and chloride content. These data will be used to
eliminate this pond as a source of nutrients to the system.

Lake Prevatt - All water quality parameters should be monitored at the discharge
end of this lake. In particular, all the nutrients, bacteria, and algae measurements
that have been made in the past should be repeated for a current correlation of the
conditions. Additionally, the mid-point of this lake should be monitored to
determine whether the flow is completely mixed at this point in the drainage
system.

Wekiva River - At a minimum, the historical water quality data for the river
should be collected and reviewed. Also, samples should be collected from both
upstream and downstream of the Lake Prevatt discharge to the river. All of the
Lake Prevatt parameters should be analyzed.

The FDEP Class III surface water criteria analytical detection limits should be
used on all future chemical analysis for the system. Also, all sample collection
should be consistent with the FDEP quality assurance requirements (Chapter 62-
160 FAC).

All of the samples collected from the various points of discharge or areas of
continuous flow (i.e., Wekiva River) should be made by flow weighted 24-hour
composites. Samples collected from the center of Lake Prevatt should be vertical
grabs from one-foot intervals to the bottom. Because of the expected shallowness
of Lake McCoy’s southern station (Station 3), a surface grab should be collected
at this point. In-situ water quality parameters such as DO, 'pH, and temperature
should be monitored throughout the sample collection phase (i.e., 24-hours,
vertical column).
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Finally, the development in the watershed should be examined against the available monitoring
data. The development patterns may explain some of the apparent variations in the data that
were made available to this project. The impacts of the physical changes in the watershed may
be observed in the data, and the correlation may enhance the estimates of impacts on the system
of the various proposed and evaluated alternatives.
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62-302.530, Criteria for Surface Water Quality Classifications

Class LI: Recveation, Propagation
and Maint ¢ of & Healthy, Well-
Batanced Papalation of Fish and
Wildiife
Class I: Qlass 11: Class 1V:  |Class V: Naviga-
Potable Water Shelifish Predominantly | Predominantly | Agricultural | tion, Uiility, and
Parameter Units Supply Propagation of | Fresh Waters | Marine Waters | Waler Supplies | Industrial Use
Harvesting -
(1) Alkabinity Milligrauns/L as Shull not be Sl pot be <60
CaCOy depwexsed below 20 depuessed below 20
) A Milligruns/. <1.$ <13
(3) Anuncuiia Milligmaw/L ss <o0n <0
{un-ionized) N3
(4) Antisnony Micopnuns/L <140 <4,300 <4,300 <4300
(5)(a) Arsenic Micograms/, <%0 <50 <50 <$0 <50 <50
(towl)
(5)(b) Arsaic Micogruny/L <3 <¥
(tivalent) jmasved as towl
Jrecoverble Arsanic

Notes: (1) "Annual avg.® means the maximum concentralion al average annual flow conditions (see Seclion 62-4.020{1), F.A.C.); (2) "Max" means the
maximum not lo be exceeded at any time; (3) “in " means the natural logarithm of tolal hardness expressed as milligrams/. of CaCO3. Formetals
criteria involving equations with haruness, the hardness shall be sel at 25 mg/L if actual hardness is < 25 mp/. and set at 400 mgA if actual hardness is
> 400 mg/L.; (4) Cmena are proteclive of human health not of aqualtic fife,

3

<
Paramecter Units Class 1 Class Il Class U11: Class U{: Marine Class IV Class V
Fresh
{6) Bacicriological  {Nwmhier pr 100nd  {MIN or MF conts  iMPN shsll sot MPN or MF cownts  {MPN or MF counts
Quality (Feca! Coli-  |(Most Iobabie Nun- fsiull not excoxd s Jexcend 3 median shal] nol excocd 2 shal] not excod 2
form1 Bacicis) laer (MI'N) or lnwnthly sveruge of  Jvalue of 14 with not Uy e af Juy 2¢e of
Membiane Filter 200, nor excecx! 400 e Uian 10%% of the {200, nor exceal 400 {200, sor excaed 400
(MF)) in 10 of the |munples exceeding  fin 10% of the in 10% of the
les, nor excoed |43, o excead 800 fsunples, nor excecd  |sunples, ot exceed
800 v any wc sy, Jou ety o day., £00 wis aury once day. (800 uu my e iy,
. [Manthly svermges Muouthly overng M
shad) be expressad as siwl} be oxpressed as shull be uqms:l as
SOOHIWNIE MBS 3 it eons ooinetsic means
txased o @ sminitmun bazed o0 8 ninbnen [busal on 3 minimon
of § simples viken of 10 ssunples taken  Jof 10 swnples taken
over 0 30 day period. over & 30 day pesiod. jover o 30 duy period.
(7 Bsaienologicad | Nkt per 100wl {< 1,000 as a montily {Median MPN shall | € 1,000 as a wontisly | < 1,000 as a monthdy
Quality (Tot! {Most Pioixble Nuan- [ovg | nor excecd not exceed 70, and  |avernge; nor excesd  foverage, nor excesd
Colifuan Bacienu)  Jba (MPN) or 1,000 in more Dian oot mmore Ouut 0% of {1,000 in more um  }1,000 in more Bun
Membrune Filier 20% of sonples the saples shall 20% of the samples  {20% of Ui synples
(MF)) | exanined diring wiy fexcosd an MPN of  jexamined duwiing ay jexiunined during uny
monts, nor exceed 1230, wonthy, € 2,400 s ury jmontts, < 2,400 a1 any
2,400 &t any time, time. Montily tisne. Montdy
using either MI'N or Jovernges siudlbe  javerages shall be .
MF counts. rexpressed ps geo- lexpressed as peo-
setric mncans Lased  inctric sncans based
on 5 minimwun of 10 jon 8 mininnun of 10
sanspies takew over 3 §samples Wien over e
30 duy period, using |30 day period, using
citnr Uic MPl o |cither the NI'N o
MF comnts, MF counts,
(8) Barium Milligrams/L <!
(9) Bauene Micrograms/L <1.18 <7128 s avg. | €71.28 mnua) ovg. | < 71.28 annual avg.

Notes: (1) "Annua!l avg.* means the maximum concentration al average annual flow conditions (see Seclion §2-4.020(1), F.A.C.): (2) "Max” means the
m_ax':mum not to be exceeded at any time; (3) “in H" means the nalural logarithm of 10tal hardness expressed as milligramsA. of CaCO35. For metals

criteria involving equations wilh hardness, the harmdness shall be set al 25 mg/L if acual hardness is < 25 mg/L and sel at 400 mg/L il actua! hardness is
> 400 mg/L; (4) Criteria are proiective of humnan health nol of aquatic life.




Paramecter Units Class | Class 11 Class 1112 Clnss 111: Marine Class 1V Class V
Fresh
(1U) Berylliun Microgrums/L $000T7 wunualevg. | <0.13ummslovg | <O0.13anmulevy | <013 annual avg. 1< 100 in wulers with
2 hardness in mg/L of
CaCOj of less thans
250 and shall not
excaxd S00 in hasder
wulars
(11) Biologicsl bineg- |1'a ot reduction of | The bidex for tenthic [The Index for Lentiiic { The bidex for benthic {The bndex for enthic
ny Shamwon- Weaver d ! i t |nncroinvertcbrites  fnwacinvatclrotes
Divarsity budex shall ool be radoced  Jsdodl ol be ratuced  |stoll not b redicad  shall not be reduced
: 10 bess Gun 75% of 1o Jeus hen 7520 of o bess Uean 75% of  [lo less than 75%% of
I L. 'MS&S .02 03 1 el 1 . 1.8 (]
d using bndigrowsd lkevels as Juackground levels s [hockgowd levels us
orgnni v by $ using J using J using
o U. 8. Suusdrd No. jorgauni tnined Ly jorgani ined Ly|organisns retained by
30 sieve md colleciad|a U. S. Stwwkird No. o U. S. Stndard No. o U, S. Standard No.
wnd composited fiom |30 sieve and cofiecten!] 30 sieve and cullected] 30 sieve mid coliccte
& anininmm of Urree  jasd couy § hom fand composited fiom jand composited from
Hester-Dandy type  fo minimion of Uwee |8 mininwum of three  Ja minimm of three
artificial sul | sul lester-Dady type  jnoture) substrate
plers of 0.10 to ples, taken with  partificial substale  |samples, tnkan with
0.15m? area ench,  |Ponar type sampl piersof0.1010  Ponar type mmplers .
incubated for » period | with minimuon sam- 10,15 m? oren ech,  jwith minimum sam-
of four wecks. plizig aren of 225 incubwsted for & period |pling ares of 225
om®, of four wecks, em?,
(12)BCD Shali nol e increased 16 exceed walnes whiicl: would esuse dissolved oxypen 1o be depressad below tie Limit established
{Biochamical Oxygen for each class and, in no case, slnll jt be greal enough lo prexluce nuisance eanditions.
Deamnand)
J(13) Boron Milligrams/L <0.75
(14) Bromates Milligrams/L, <100 <10
{15) Bromine (free | Milligrmms/L <0 <0.!
molecuiar)

Notes: (1) "Annua! avg.” means the maximum concentralion al averape annual flow condilions (see Seclion 62-4.020(1), FA.C); (2) "Max” means the
maximum not lo be exceeded al any time; (3) "In H" means the natural logarithm of total hardness expressed es milligramsA. of CaCO4. For metals
criteria Involving equations with hardness, the hardness shall be set at 25 mg/. If actual hardness is < 25 mgA and set at 400 mg/L If actual hardness is
> 400 mg/L., (4) Crileria are proteclive of human health not of aqualic life.

AN

Parameter Units Class1 - Class 11 Class 111: Qlass 111: Marine Class IV Class V
Fresh
(16) Caxbiniton Micrograms/L Cd< <93 < <93
Sec Note (3) {0.7852{inl1}-3.49, J0.7852[Inl1)-3.49)

(17) Carboon tawra~ Micogiams/L J$025 wmalnvg; | <442omnwlovg. |<4.42 annual svg. <442 munal avg. i

chloride 30 max ) )

{18) Chiorides Milligrams/L <250 Not increased more Not increased more In predomninantly no-
U 10% ohove than 10% nbove rine waters, nol
nonnal beckgronnd. Inonmal bockground. mereasad more than
Nomm! daily and sea- Normal daily and seu-| 1% above nomua!
sorcy fluctuntions sonal fluctivlions bk gyound. Normal
shnl) be moimained. shall be musintainsl. doily md seasonal

Nucumtions siwll be
|nintained.

(19) Cltorine (1ola) [ Mithgmms/L <001 0.0l <00 <001

residual)

(20)(2) Ci Micragruns/] Cr(l) € Cr (i) < Crll) < In presdomirantly

(Uivalent) |measurad as 1otal SLO.E19[mlT)+1.361) £0.819{int1}¢1.361) (08195 1360)  foesh wuters, <

recovenuble LO319(inlT) ¢1.561).
Chromium
Sce Note (3).
(20) (b) Chrorniwn | Micrograms/L. <t <30 <il <50 <l in predominantly
. fresh waters, <11,
(rexavrlent) | -}in predominanty
{narine wates,
< 50

Notes: (1) "Annual avp.* means the maximum concentralion al average annual fiow conditions (see Section 624.020(1), F.A.C): (2) "Max™ means the

maximum not to be exceeded al any time; (3) “In H™ means the natural Jogarithm of total hardness expressed as miligrams/L of CaCO;. For metals

Crileria Involving equations with hardness, the hardness shall be se! al 25 mg/L if actual hardness is < 25 mp/L and sel at 400 mp/L if actual hardness is

> 400 mgA.; (4) Criteria are proteclive of human health not of aquatic life.



Parameter Units Class | Class 11 Class 131: Class 111: Marine Class [V Ciass V
¥Fresh

(21) Chromic Toxicily
(see definition in
Scxaion 62-
302.200¢3), FAC.
arxl alsa see Llow,
*Sulstances in
concatrotions
which...*)
(22) Color, ekc. (sec JColor, odor, and tnsie Only sch amounts as
iso Mininnon Crite- {prodicing suhsunmess will not tender the
ria, Odac, Muenols,  jund other deleto fous |sasters wisuitable for
oe.) Jststnces, including agriculiwal imigation,

oty chwemical com- livestock wastening,

{poeds atwibutable 1o Lindustrial cooling.,

jdornestic wustes, industrial process

|industrial wastes, am water apply -

oticr wastes ' xwes, or fish sur-

vival
(23) Corndd e, M dros/cy Shall not be increased| [ Shall nat be incrcused| Shall not be inaeased | Simll not exceed
Specific more than 50% sbove more than S0% nbove more than 50% above 14,000
hackground or 1o beckgrosnd or lo |sockground or to
1275, whichever is 1275, whichever is 1275, whichever is
jpesta greeter grenler

(24) Copper Micrograms/L Cu < <29 Cu < <19 <500 < 500

See Note (3). 0.8545WI 1} (0.8545[nd 1}

1.465) 1.465)

(25) Cynnide IMicrogrons 1L <52 <10 <52 <10 <58 <50
(26) Definduions (see
{Section 62-302.200,
F.AC)
(27) Detopents Milligrums/L <0.5 <03 0.5 <0.5 <0.5 <05

Notes: (1) "Annusl avg.* means the maximum concentralion al average an
rmaximum nol ta be exceeded at any time: (3) “In H® means the nalura
criteria involving equations with hardness, the hardness shall be sel al

> 400 mp/.: (4) Criteria are protective of human hean'h not of aquatic life.

| Joga

nual Nlow conditions (see Section 62-4.020(1), FA.C.); (2) "Max” means the
rithm of tolal hardness expressed as miligrams/L of CaCO4. For metals
25 mp/L if actual hardness Is < 25 mp/L and sel a! 400 mo/L. If actual hardness is

Parameter Units Class | Class Il Class I11: Class I11: Marine Class IV Class V
Fresh
(28) 1,1 -Dichloroeth- |Microgrmms/l <0057 anmuat ovg.; | €3.2 amnal ovg, <32 muunl avp <32 anwlavg.
yiene (1,1di-cido- <70 max
socthene) - .
29) | Mi ms/L <4.65 ammul » < <
o crogry < vg. £ 1,580 mvnsd avg. | < 1,580 wwmwnl evg. | <1,580 wmual ovg,
{methylene chleride) v .
(30) 2,4-Dinivowin- [Micrograms/] <0.11 aunual ovg. £9.1 ol ovg. <9.1 armwl ovpg <9.) amual ovy,
e
{31) Dissolwd Oxy- |Milligrams/L Shall not be lexs than [Simdl not sverupe Shnll et b less Uen {Shali not averege Jess |Shall not sverage less |Shall not be Jess tan
gen 5.0. Nomml daily  {less Bun 5.0 in 2 24- |5.0. Nenwldaily  Jthan 5.0 in n 24-hour s 4.0 in s 24-hows 10.3, fifly prcent of
u_nd seasondl Nuctne- [iwner period and sholl jand scasonal finciua- [paviod rod stall petiod wd shall the time on an el
tions sbowe this level jnever be Jess tan tions above Uese newer be fess Gun newer be jess Uiwn tasis for flows
shall be maistained 4.0, Nonnal daily  jlevels shull be main- }4.0. Nonmal daily 3.0, reater than or equal
npd seasona) fluctus- tinal. wwd seasosal fluctus- - |10 250 cubic feet per
tions nbove these tions above these fsccond and sl
lc.\uls shall be main-* Jevels shal) be smain- never be less than
unined. wined. 0.1. Norwmal daily
. and sesona) Ductua-
, . tions above these
levels shull be main-
) tained
(32) Dissolved Solids | Milligrams/L. < 500 es s monthiy
svg; < 1,000 max B -
(33) Flnorides Milligrams/L <15 <L <100 <50 <100 <100
(M) *Frec Froms® -
{see Mintmwn Crite-
nis in Section 62-
302.500, F.A C.)

Notes: (1) "Annual avg.” means the maximum concentralion at avera i i “Max"

d \ ge annual flow condilions (see Seclion 62-4.020(1), F.ACJ; (2) "Max™ means the

:;:::n:m nlol_ 1o be e):f;eecec.!‘ :lharg lime; (3) "In H" means the natursl logarithm of \otal hardness expressed as milligramsA. of CaCOa. For metals
nvolving equations with hardness, the hardness shall be set al 25 mg/L if actual hardness Is < 25 mg/L and set al 400 mp/L If actual hard [

> 400 mgA_; (4) Criferia are protective of human health nof of aquatic life. ™ ™ ness




Parameter

Units

Class |

Class 11

Class 111:
Fresh

Qlass 111 Marine

Class 1V

Class V

(35) "Generl
Casteria® (see Seclion
62-302.510, FAC.
wwd individual
auis)

(36) (0) Vadomcth-
ancs (Towd trilalo-
fscsnes) (totad of
romolonn,
{chiwodilroro-
Jinctivne,

| dicllorobromanme- Ui
anc, and chimofona).
Individual
{halomethanes shal
not excead (L)) o
(b)S. below.

[Mictoprams/L

~e

ancs (individual):
Bromoform

(36) (L) 1. Hslameth- {Miciogriuns/L

<4.3 wamd| avg,

<360 wunl evg.

£ 360 wund ovg.

<360 aransul uvg.

snes (individual):
Chlorodibromo-
methane

(36) (v) 2. Halameth- |Micrograuns/L

<0.4) wonu svp.

£ wnual avy.

<34 annual avg.

< 34 anoual avg.

anes (individualy
Chioroform

(36)(b) 3. | kulonueth- | Micograms/L

< 5.67 anunual ovg,

<4708 mywal ovg.

<4708 mnul avg

<470.8 annual avg.

Notes: (1) "Annual 8vg.” means the maximum concentralion st average annual flow condliions (see Section 62-4.020(1), FAC). (2) "Max" means the
maximum nol {0 be exceeded a! any time; {3) "in H* means the nalural logarithm of 1olal hardness expressed as milligrams/L of CaCO3. For metals
criteria Involving equations with hardness, the hardness shall be set at 25 mg/L If acua! hardness Is < 25 mgIL and sel al 400 mp/L If aciual harunes.. is
> 400 mg/L; (4) Criteria are protective of human health not of aquatlc life.

Class Il Clnss 111: CQlass 11L: Marine Class IV Class V

Fresh
£4%0.8 mvnx ovg.

Parameter Units Class 1

(36)(b) 4. I uixneth- |Micoprens/l. <470.8 annsad uvy, €470.8 wunml avy
anes (individund ).
Cliloromctvane
(methyl chloride)
(36) (b) 5. Jalonscth- | Migograms,
anes (individuad):
Dichiorobromo-nxcth- .
we
(37) Hexachlorobia- | Miciogs
diene .

< 5.67 myna ovg.

<027 il avg. £22 aounudl avp. <22 wnual avg £22 pund uvg

L045wvwduvg. | <497 wmnmiavg | <4%7wumualovg | <49.7 snnud ovg

(38) butxalwxe (sac
Nutriats)

(39) ron
(40) Lead

MilligrunsiL <03 <03 <10 <03 <10
Microgrums/L M< <56 Mg 556 <50 © 830
Sec Note (3). (1273 i} L1273 [} -

4705}, 4.705),

(&1) Mang Milligruns/L <0.1 .
{42) Mercury Microprams/L <0012 £0.0258 <0012 <0.02§ <02 <02

{43) Minimum Crite-
s {sec Secvion 62-
302. 500, FALC)
(44) Mixing Zones
{Sex Sextion 62-
4246, FAC)

(45 Nicke!

Microgruns/. Ni< <83 Nig <83 <100
Sec Note (3). 0846 fwdl) + A0 546)int1}+
3.1623) 1.1648)

Notes: (1) "Annual avg.” means the maximum concentration al average annual flow conditions (see Section 62-4.020(1), FA.CY. (2) "Max" means the
maximum not to be exceeded ai any time; (3) “In H™ means the natural logarnithm of total haroness expressed as milligrams/L of CaCO5y. For metals
crilenia involving equations with hardness, the hardness shiall be set at 25 mg/L if acluz! hardness is < 25 mp/L and set at 400 mg/L if actual hardness is
> 400 mg/L: (4) Crileria are protective of human health not of aqualic life,



Parameter Units Class Class I Class 111; Class I11: Manine Class IV Class V
Fresh
(46) Nitrole Millignuns/Las N 1< 10 or Gust con-
contrustion that
Jexcoeds the mtrient
crilain
(47) Nuisane Sut in jons which resull in Uw domitmnce of muisuce species none shall be present.
Species . .
(48) (2) Nutriants Tix disclurge of ntrients shall continse to b limitad as necdod to iolations of other standard ined in this
hapter, Man-induexd mtrie auiclinent (total nitrogan o total phosphionus) shall be considared degradation in relotion to the
provisions of Sections 62-302.300, 62-302.700, wwd 624,242, FAC. .
(48) (b) Nutrians In no case shall nutrict concantrutions of & trxy of wuter be allared 5o us to cousce i
: m hmbohwsce in natwul poplations of squstic fior or finva,
(49) Odex {also see  [Tlueshold odor - |Shall not excend 24 " |Odor producing sub-
Color, Mininnun mnber nt 60 dgrees C as 8 sinncex: only in such
Criteria, Phenolic duily ewupe. jamounts &s will not
Compouwnds, etc.) . |wrensonably
inmerfere with usc of
the water for the
{desipnated purpose of
. this classification,
(50) (») Oils and Milligrams/L Dissolved or Dissolved or Diswolved or Dissolved of Dissolvad o Dissolved or
Grensss femulsified olls and  Jemuisified oils and  jemuisified oils and  jomulsifed oils and  {ennisified cils and  jemulsified oils and
peases shall not greases shadl not greases shall not greases shall nol grexses shall not jgreases shall not
. jexceed 5.0 jexcend 5.0 jexcend 5.0 jexceed 5.0 exteed 5.0 Jexceed 10.0
(50) (b) Oils and No undissolved oif, or visibie oil defincd as indeseance; shall be present 56 as 1o eouse tusie or odor, or olxrwise interfere
Grenses with the beneficin) use of walers.
(51) Pesticides and
Herbicides
{51)(2)2.4,5-TP Micrograms/L <N
(51) (b) 24-D Microgrmms/L <100

Notes: (1) "Annual avg.” means the maximum concentralion 8! average annual flow condilions (see Section 62-4.020(1), F.A.C.); (2) "Max™ means the
maximum nol to be exceeded al any lime; (3) "in H™ means the natural logarithm of total hardgess expressed as milligrams/L of CaCO3. For metals
criteria invoiving equalions with hardness, the hardness shall be set at 25 mg/L If aciual hardness Is < 25 mg/L and set al 400 mg/L if aclual hardness Is
> 400 mgA_; (4) Crileria are proteciive of human health not of aquatic fife, '

Parsmeter Units Class | Class 1] Qiass 111 Qlass LI: Marine Class IV Class V
Fresh ]
(51)(c) Akinin |Microgruns/l, <£.00013 anmw) svg; | < .00014 annuad avg: | < .00014 annual svg..| <.00014 avmal ovg;
3.0 max 1.3 max 3.0 max 1.3 max
(51)(d) Beta- Micrograms/l <0.014 annunl avg. | £0.096 wmuml ovg | <0.046 annual avg. | <0.046 amaal vvp.
hexsclorocyclo-
hexane (1-BIIC)
{51) (<) Chiord: Micograms/L, * 2000058 munual <0.00059 wmmxd < 0.00059 wnual < 0490059 anm)
aves avgs avg., avg,
0.0043 max 0.004 max 0.0M3 max 0.004 max
(51)(NnDDT Migograms/. <0.00059 wounl £ 0.00059 wumal <0.00059 annual £0.00059 mmnual
avp, g, LAy v,
0.001 rmax 0.00] mnx 0.001 mnx 0.001 max
(51) () Demcion Microsruns/l <0.1 <0.} <0.1 <01
{51) (1) Dicldrin Microgmms/L 20,0004 umal X<0.000}4 pumsl <0.000}4 annual | £0.00014 unnual
Ve ke 2 LA¢ BVE
0.0019 max 0.0019 max 0.0019 snax 0.0019 max
{51} (i) Endosulfan  {Microgrisnms/L <0056 <0.0087 <00%6 - <0.0087
(51)(j) Endrin Micropnans/L <0.0023 <0.0023 <0.0023 <0.0023 .
(51) (k) Guthon Migograms/L " <001 <001 <001 <0.0}
(S1) () Hepusdldor | Micogrums/L. <0.0002] snnual £0.0002} annual <0.0002} annul <0.00021 annual
evg.; 0.0038 max ovg.: 0.0036 max avy.; 0.0038 max avg.; 0.0036 max
(51) n) Lindane (- |Micrograms/L. <0.019 annual avg; | <0.063 annual avg.; | <0.063 annual evp., | <0.063. erual svp |
hagae 0.0 max 0.16 max 0.08 smux 0.16 max
hexachlocide) . .
(51) (n) Malathion | Micropums/L <0.) <0.) <0.1 <01
{51} (o) Microgruns/l, <003 <003 <0.03 <£0.03
Methoxycittor i
(51)(p) Mirex Microprams/L, < 0.0 <0.00! <0.001 <0.00)

Notes: (1) "Annual avg.” means the maximum conceniration al sverage annual flow conditions (see Section 62-4.020(1), F.A.C). (2) “"Max” meeans the
maximum nol to be exceeded at any time; (3) *Iin H™ means the natural logarithm of total hardness expressed as milligrams/A. of CaCO3. For metats
criterda Involving equalions with hardness, ihe hardness shall be sel at 25 mp/L If aciual hardness Is < 25 mg/L and set at 400 mp/L. If actual hardness is
> 400 mg/L: (4) Criteria are protective of human health not of aquatic life.



Parameter " Units Class 1 Class Il Class1l:  |QassHl:Marine]  Class IV Class V
Fresh
(51) (q) Paswthi Microprums. <004 <004 <0.04 <0.4
(51)(r) Toxaphene | Micrognunyl. <0.0002 <0.002 <0.0002 <0.0002
(52) (s) pl{(Class] )Simubud Units Shall not vary more Ui onc unit shove or below nstwrasl hackgrowd jrovided Uit the pl | is nol lowwzed 10 Jess than 6 wiits of faised
wal Class |V Walers) sbove 8.5 nnits. 1M ssstiwiad bnwckgronmnd is Jess Usm 6 wnits, Uie pl] shall not vary below nature] buckgrownd o vary more than one it

sbove natund backgrownd. I naturul uckgrod is higher than 8.5 units, Uie ptl shall not vary sbove paturul ickground or vary inore
than one unit below tackgroand.

(52) (b) pll(Class Il }Suurknd Units

Waters)

1S1ll ot vary snere G onc unit sbove of helow patursl ln:kgomd of coustul waters as defined in Section 62-302.520(3XV), FAC., o

inore than two-seathis it above of blow nuhwal buckground of open walers a3 definad in Section 62-302.520(3X1), FA.C., providad
Oiat s pll is pot Jowered 1o Jess Duwn 6.3 wnits or raiscd above 8.5 wiits. If natural Lnckground is less than 6.5 units, the pil shal) nat
vary below sl buckgrownd or vary more than one wnit above swiural Lockpround for coastal walers or snore an Iwo-laiths unit
ahove natunl lzekgroud for open waors. I nsitund background is highes ten 8.5 units, Ui pl shindl vol vary above aatural bockground
o viry more U o unit below imtan bickgrowsd uf cnastal waters of e Bian two-tenths wiit below nastura) background of open

WLeTs.

(52) (c) pli (Cluss 1 [Standiard Units

Walers)

|Seciion 62-302.520(3XD), F.A.C. or more ian two-lenths wit sbove of Lelow naturul bockground of open walers as defined in Section

Shall not vary mnore Bin onc wiit above or below naturul back ground of predominanty fresih wuters and coastal waters as defined in

62-302.5203X1), F.A.C., provided thiat the pl | is nol lowered to Jess an 6 units in predominantly fesh waters, or less Bun 6.5 wnits in
peainminantly snarine walers, or nuiscd sbove 8.5 unils. If nutivnsd buckground is kess Bun 6 uwnits, in predominanty fresh waters or 6.5
wnits in pualombantly marine waters, the pli shall not vary below stural background or vary mnose Uian one unit sbove natury
Luckground of predorminantly fresh waters aid coastul wuters, or more thian two-lanths unit sbove natural bockground of opan waters. If
natuny buckgrownd is higher than 2.5 units, te pH sholi not vary sbove natural background or vary mare than one it below natural
bockgroww of prodominantly fesh wotcss and coastal wulers, or 1nore tas two-lenths unit below naturnd buckground of open wuters.

(52) (d) pi} (Class V | Stanchaud Units

Not Jower than 5.0 nor grester than 9.5 excent cerain swaunp walers which may be 2s low as 4.5,

Waiers)
(S3Xs) Puenolic Pheolic compoundds other than Uise produced by the naturl decay of plant material, listed or unlisied, shall not waint the flesh of edible
Compowsds: Total fish or shellfish oc produce objectionabice aste or oukr in s drisking water supply.

Notes: (1) “Annual svg.” means the rmaximum concentralion al average annual flow condilions (see Seclion 62-4.020(1), F.A.C.); (2) "Max" means the

L

maximum not 1o be exceeded at any lime; (3) “in H” means the natura! logarithm of total hardness expressed as milligrams/L of CaCO3. For metals

criteria involving equations with hardness, the hardness shall be se! at 25 mg/L If actual hardness Is < 25 mg/L and set al 400 mpA. if aclual hardness is

> 400 mgAL; (4) Criteria are proiective of human health not of aquatic life,

Parameter Units Class | Class 11 Class 111: Qlass UI: Marine Class IV Class V
Fresh
(53) (L) Phanolic Micrognuns/L 1. The toial of ull chiorinated phcnols, and cliloriied eresols, except 2s set forth in (c) 1. 10 {c) 4. bidow, shall ot} 1. The towl oflh:
Compowxds: Total exceed 1.0 undess higher valuss are shown 10t 10 be cluonically toxic. Such higher vaducs shall be approved in— [followd
writing by the Secretary, umm;xxmds stull not
2. The campounds listed in (€) 1. 1o (¢) 6. badow shall not exeed the linits specified for each compousd exceed 30:
1) Cldorinaiad
[phenols;
b) Cliorinuten!
{cresols, and
©) 2,4<dbiivophenol.
(53)(c) 1. Mmalic  |Micsogrums/l. <120 <400 < 400 <400 <400
m“ 2-chloro- Sex Nole (4). Sec Nuic (4). Sce Nole (4). Sec Noke (4).
(53)(c)2. Phswlic  |Micropruns/L <93 <790 <790 <79 <79%
Compound: 2,4- See Note (4 .
profisseniion Nole (4). Sec Nole (4). Sec Noke (4). Scc Noke (4) Sex Note (4).
(53)(¢) 3. Phenolic  |Miciognuns/L <30 nuag, <79 <30 g <179 <30
Compownd. Penta- <028 pinunl avg, 8.2 ol ovg
chioroydienol < e(1.005[pi1}:5.29) < e{1.003{pl11-5.29) ¢
(53)(c)4. Phenolic  |Micrograms/L < 2.1 muusl avg. < 6.5 annual avg. <6.5 annual avg <6.5 annual avg. £6.5 annual avp.
Compound: 2,4.6-
urichioroplienol
(53)(c) 5. Plemolic | Milligrams/L <0.0697 <14.26 <1426 <1426 21426
Compouwd: See Note (4), See Noke (4). See Noie (4). See Nutz (4). See Notz (4).
2 4-diirophicnol
(33)(c) 6. Pharalic  {Mulliprams/l <03 <03 <03 <03 <03 <03
Compound: P! .
(54) Phasphionis Migropruns/L <0.1 <0}
(Elenanal)

Notes: (1) "Annual avg." means the maximum conceniration al average annual flow condilions (see Sedlion 62-4.020(1), F.A.C.); (2) "Max™ means the

maximum nol 1o be exceeded at any fime; (3) “in H™ means the natural logarithm of lota! hardnass expressed as milligrams/. of CaCO,. For melals

cnenia involving equations wilh.hardness, the haraness shall be sel al 25 mgA If actual hardness Is < 25 mg/L and se! at 400 mgA_ if actual hardness is

> 400 mgAL; (4) Criteria are proteclive of human health not of aquatic life.

\|“'}



Parsmeter " Units Class [ Class It Class 111; Qlass 111: Mauine Class 1V Class V¥
—_ Fresh
o [(55) Mhthalete Esers [MicrogrunsiL <30 <30
(56) Polychlarinaled I Micoprams/L <000N044 momul | SO.000045 mnual | <£0.000045 annual | €0.000045 envwuol
Biphentyls (PCBs) ove o 001 max avy.: 0.03 max ovg.; 0.014 max avg,; 0.0) max
(57) (o) Polycyclic  jMicrogrums/L <0.0028 anrmul avg. | £0.031 annuwd avg. | <0.03lanmd avy. | <0.03) annuad ovg,
Asoepustic | ipdrocar-
vons (PAlls). Total
of: Acouiplitiylene,
Bowzo{aanlncene,
Bouo(u)mrens,
BazolL)luoaun-
Grene; Bawo-
(ghi )perylane;
Baazo(kYivoamth.
e, Chrysene,
Ditxmizo{a hyanthrs-
cenc;, bvdeno(1 2,3-
cdymrene; md
Phenantisene
(57) (b} 1 6. Milligruns/L <12 <27 <27 <27
(individual PATisy See Noe (4). Sex Note (4) Sece Notz (4). See Noie (4)
Acenaphthenc
(SH)2 4. Milligrams/L <96 <110 <110 <110
(individual PATLS: Set Notz (4). Sec Note (4). Ses Note (4) See Note (4).
Antluacene
(57) (b} } 4. Milligrams/L <03 <037 <0320 <0370
(individual PAT sy See Nole (4). See Note (4). Sec Nole (4) Sce Note (4).
Fluoranthene
(SH4z. Milligrams/L <1 <14 <14 <14
(n"'ﬁ“‘d“-"’ PAHsy See Note (4). Sce Note (4). Sez Note (4). Sec Noe (4)
uarane

Notes: (1) "Annual avg.” means the maximurm concentration at average annual flow condilions (see Section 6§2-4.020(1), F.AC); (2 “Max® means the
maximum not 1o be exceeded al any time; (3) “In H” means the natural logarithm of {olal hardness expressed as milligrams/. of CaCO5. For metals
criteria invoiving equations with hardness, the hardness shall be se! al 25 mg/L Il aciual hardness is < 25 mg/L and set al 400 mgA if actual hardness is
> 400 mg/; (4) Critenia are proteclive ol human health not of aquatic life.

Parameter Units Class [ Class 11 Class 1: Class [1f: Marine Class [V Class V
Fresh
(ST 3. MillipramsL <0.9 < <1 <1 -
fr‘:*‘""d““’ PATEs) Sez Note (4). * Sez Nole (4). Scc Note (4). Sez Note (4).
\rene
(58) (2) Rodicoctive |Picocuncs/l, =3 <5 <5 £5 <5 <5
substances
(Connhined radion .
226 wmnd 228)
(58) (b} Radicoctive |liconwies/l, <15 <18 <1$ <1 <1$ <15
substances (Gross :

alpla particle activity
inchding rudium
226, but excliding
rudon mwd wanium)
(39) Scheni Mi L <50 <7 <350 <7

(60) Silver Micrograums/L <007 <0.05 <0.07 <0.08
{61) Spexific
Conductirxee (see . .
Conductance,
Spexific, sbove) ¢
(62) Substuxes in ' . .

concentraiions which ’

injure, are chronically
loxic W, or produce
sdverse physiological None siall be present.
or ichavioral
fesponse in iwimans,
plants, or auimnls

K 61 1,122-Ten-  |Micopams/L <017umunlevg | <108anmulsvg | <10Bwvwalevg. | <105 mmunlevg
chloroethane

Notes: (1) “"Annual avg." means the maximum concentralion at sverage annual fiow conditions (see Sedlion 62-4.020(1), F.A.C); (2) "Max" means the
maximum nol lo be exceeded at any time: (3) "in H™ means the natural logarithm of tota! hardness expressed as milligramsA. of CaCOj.  For metals
criteria involving equations with hardness, the hardness shall be set a! 25 mgA If actual hardness is < 25 mg/L and set al 400 mp/AL If actua! hardness is
> 400 mg/L.; (4) Criteria are proteciive of human health nol of aquatic life.
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DEP 1995 SURFACE WATER QUALITY STANDARDS 62-302

Specific Authority: 403.061, 403.062, 403.087, 403.504,
403.704, 403.804, F.S.

Law Implemented: 403.021, 403.061, 403.087, 403.088,
403.141, 403.161, 403.182, 403.502, 403.702, 403.708, F.S.
History: New 1-28-90, Formerly 17-3.065, Amended 2-13-92,
6-17-92, 4-25-93, Formerly 17-302.530, Amended 1-23-95.

For metals

25 mg/L and sel 8t 400 mo/L If actual hardness is

conditions
<1,000

Class V
<29 sbove naturud

62-302.600 Classified Waters,

(1) The surface waters of the State of Florida are
classified as Class III - Recreation, Propagation and
Maintenance of a Healthy, Well-Balanced Population of Fish
ahd Wildlife, except for certain waters which are described
in this section. A water body may be designated as an
Outatanding Florida Water or an Outstanding National
Résource Water in addition to being classified as Class I,
Class II, or Class III. A water body may also have special
standards applied to it. Outstanding Florida Waters and
Outstanding National Resource Waters are listed in Rule
62-302.700, F.A.C. )

(2) Unless otherwise specified, the following shall
apply: :

{a) The landward extent of a classification shall
coincide with the landward extent of waters of the state, as
defined in FAC Rules 62-301.400,

(b) Water quality classifications shall be interpreted
to include associated water bodies such_as tidal creeks,
coves, bays and bayous. DR

{(3) Exceptions to Class III:

(a) All secondary and tertiary canals wholly within
agricultural areas are classified as Class IV and are not
individually listed as exceptions to Class 111, “Secondary
and tertiary canals" shall mean any wholly artificial canal
or ditch which is behind a control structure and which is
part of a water control system that is connected to the
works (set forth in Section 373.086, F.S.) of a water
management district created under Section 373.069, F.S., and
that is permitted by such water management district pursuant
to Section 373.103, Section 373.413, or Section 373.416,
F.S. Agricultural areas shall generally include lands
actively used solely for the production of food and fiber
which are zoned for agricultural use where county zoning is
in effect. Agricultural areas exclude lands which are
platted and subdivided or in a transition phase to
residential use;

,FALC) (@ Max" means the

conditions
1

background

Class 1V
<29 above naturul

i lothe

3 bockgronnd

background

conditions
s

< 8.85 mowsl avp.
<6

=

<80.7 aupasd ovg.
<29 sbove natural

Cluss 111: Marine

vidue.

value

J 1o the
Br
0.2614)

Ciass 1H1:
baskground
coudilions

'

< 80.7 wmual ovg.
<29 above natural

<
L0834

value
|
value.

xed |Shall ot be reduced | Shall not be reduced
as |by more than 10% es {Ly more Uian 10% us

vE
ural logarithm of lotal haminess expressed as milligrams/. of CaCoOs.

| be sel at 25 mgfl. If actual hardness is <

d to e
> 400 mg/L; (4) Criteria are proteciive of human health not of aquatic lile.

Class Il
<$.85 muual uvp,
<6
I buckground
Lackgrowd
conditions
<

< 80.7 munzd o

Fresh
<885 wuwal avp,
<6.3
< 11U% of stwation 1< 1 10%% of ssuwaion |< 110% of saturstion

<29 sbove natural

value
value,

B
m concentration al Bverage annual flow condilions (see Seclion £2-4.020(1)

"in H" means the nat

crileria invoiving equations with hardness, the hardness shall

Jiothe

¥ Eaacck

< 3.0 max
< 17
0.7614)

conditions

<3.0 max

Class 1
< 0.8 ansnl v

backgrowsd

<

by inase than 1U% as |by more tun 10%
L0341

Shall ot bxe 1aducad  §Shall it be reds

< 2.7 wunil ovg,

< 29 above natural

< 1 10% of satuution

value
vaine,

value for

gascs 8t U exising

Units
Jutsmosgieric snd

Micugruns/l.

Depth of ti coonr-
| pnsation point for

Sce Note (3).

Tusbidity Unils
(NI1V)

[ipdustatic pecssues
[Micoguns/L
Nephelometrie

i ;ﬂivily

62-302.530 cont. - 62-302.600(3) (a)

Parameter

maximum not 1o be exceeded at any time: (3)

Notes: (1) "Annual avg.” means the maximu

(66) Thennal Criteria
(67) Tow! Dissodved l‘aame of the
(68) Transpaicy

{Scc Section 62~

302.520)

reirachloroctience)
(65) Thalliwn
{iichlorocthae)

(70) Turbidity
M) Zic

ac(ll2,.2-
Trichloroethylene

Gases'

i) T

Effective 4-12-95

(69)

34
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WETLAND EVALUATION REPORT
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L Lotspeich and Associates,Inc.

ECOLOGICAL CONSULTANTS

3 April 1996

L&A File No. 95061.41
L&A Doc: UMHD\95061d03.LET

Mr. David Hamstra

Professional Engineering Consultants, Inc.
200 E Robinson Street, Suite 1560
Orlande, Florida 32801

RE: Stormwater Management Master Plan for Lakes McCoy, Coroni, and Prevatt
Existing Conditions and Recommendations on Proposed Improvements to Lake
McCoy Drainage Basin
Orange County, Florida

- Dear Mr. Hamstra:

Pursuant to your request, Lotspeich and Associates, Inc. (L&A) has completed a preliminary
site assessment of the above referenced project area. The purpose of the site review was to
determine the extent and quality of potentially jurisdictional wetlands in the vicinity of the
stormwater pond (Orange County Pond) located north of Votaw Road and west of Lake
McCoy. L&A also evaluated the potential preservation value of a parcel south of Welch
Road and east of C.R. 435 (Rock Springs Road). This letter report provides a brief summary
of existing ecological conditions, the approximate extent of potentially jurisdictional
wetlands, and recommendations regarding proposed improvements. An approximate wetland
line is depicted on the attached aerial photocopy. The findings reported below are the
opinion of the writer and should not be considered binding upon any jurisdictional
governmental agency with potential regulatory authority over the project area. These
findings reflect conditions on-site at the time of the investigation and do not preclude the
possibility that on-site conditions may change in the future. No subsurface or hazardous
materials evaluations were conducted. -

EXISTING CONDITIONS

The Orange County Pond is surrounded by potentially jurisdictional wetlands. A wetland
forested mixed community occurs to the east of the pond and adjacent to Lake McCoy. This

. forested wetland is dominated by a canopy of sweetgum (Liquidambar styraciflua) and pond

pine (Pinus serotina). Understory species include Carolina willow (Salix caroliniana),
elderberry (Sambucus canadensis), and primrose willow (Ludwigia peruviana). Soils are
classified by the Natural Resource Conservation Service (NRCS) as Basinger fine sands,
depressional.

422 West Fairbanks Avenue, Suite 201, Winter Park, Florida 32789 (407)740-8482 FAX (407)645-1305



—‘-

Iz

Professional Engineering Consultants, Inc.
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The wetland forested mixed community adjacent to the northern and northeastern portions
of the pond is dominated by a canopy of red maple (4dcer rubrum), water oak (Quercus
nigra), laurel oak (Quercus laurifolia), and cabbage palm (Sabal palmetto) with occasional
sweetgum and pond pine. Understory species observed include swamp fern (Blechnum
serrulatum), cinnamon fern (Osmunda cinnamomea), and scattered saw palmetto (Serenoa
repens). Soils in this area are classified as Basinger fine sands, depressional. Additionally,
a small stream flows above the northern boundary of the pond which serves as the outfall
of Dream Lake into Lake McCoy.

Wetlands surrounding the pond are of good quality. The system appears to saturate and/or
inundate at an interval frequent enough to maintain the hydrologic regime. Only occasional
pockets of encroachment by species such as grapevine were observed on the outer edge of
the system.

Potentially jurisdictional wetlands extend approximately 500 feet north of the pond to a berm
that extends east from a stormwater pond at the end of Lake McCoy Drive to Lake McCoy.
This berm is approximately 12 feet wide and 3 feet high. No culverts were observed in the
berm. The area north of the berm consists of a wetland forested mixed community and
seepage slopes. Vegetative species observed in these areas include water and laurel oaks,
pignut hickory (Carya glabra), cabbage palm, and saw palmetto. Soil types varied from
gray, sandy soils to hydric soils classified by NRCS as Basinger fine sands, depressional.

The parcel located south of Welch Road is characterized by pine flatwoods adjacent to a
flowway and wetland forested mixed community. Ground elevations decrease from west to
east. The wetland area is dominated by a canopy of pond pine, sweetbay (Magnolia
virginiana), red maple, and loblolly bay (Gordonia lasianthus). The understory is
predominantly saw palmetto and elderberry. Portions of this area are covered with dense
grapevine (Vitis sp.). Other species observed include Carolina willow, cinnamon fern, and
royal fern (Osmunda regalis). This system appears to have been disturbed somewhat by
adjacent development and ditching. Soils are variable throughout with sandier soils occurring
in the higher elevations to the west. Soils in the wetland are classified by NRCS as Basinger
fine sands, depressional, and in the adjacent flatwoods as Immokalee fine sand. A deep cut
ditch exists just south of the recently constructed power supply station. This ditch appears
to convey stormwater from ponds west of the parcel to the flowway.

PROPOSED BASIN IMPROVEMENTS

It is my understandihg that two primary recommendations are being considered for

improvements to the stormwater management in the basin. These options and our
recommendations are as follows:
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1. Expand the Lake McCoy pond or create an additional pond.

The existing pond is surrounded by moderate to good quality forested wetlands. The
Orange County parcel located to the north of the pond also consists of moderate to
good quality forested wetlands associated with Lake McCoy. It appears that wetland
impacts will occur whether the existing pond is enlarged or an additional pond is
created on the other parcel. The extent of wetlands will need to be field flagged and
verified by the St. Johns River Water Management District (SJRWMD), the U.S.
Army Corps of Engineers (USACE), and Orange County Environmental Protection
Department prior to permitting. Any proposed wetland impacts will require permits
from these agencies. Mitigation would most likely be required to compensate for the
proposed impacts.

2. Preservation of Wetlands in Parcel Located South of Welch Road

Wetlands located in this parcel are moderate quality forested wetlands adjacent to pine
flatwoods. Opportunities for enhancement to this system are limited based on our
field evaluation and review of the blueline aerial photography. It does appear that
several ditches have been constructed in the past in the vicinity of this parcel which
may have altered the hydrology of the wetland over time. The wetlands potentially
could be enhanced by filling or plugging ditches draining the system. Treated
stormwater could also be directed to the wetlands in order to enhance the existing
hydrologic regime. However, the hydrology of the wetland does not appear unduly
depressed, making the benefits of enhancement efforts questionable.

Preservation of this system could have local and regional ecological benefits. Locally,
the protection of this wetland would prevent further encroachment by development
into this natural flowway. The additional purchase of the adjacent uplands that lie
within the floodplain could eliminate potential future flooding problems associated
with inadequate compensatory storage or drainage design. This would also protect
degradation of the wetland functions and wildlife habitat from secondary impacts that
could result from upland development. Regionally, the purchase of this wetland
system could add a small piece to the Wekiva Springs ecosystem. The wetland
flowway, as it continues north of Welch Road, is contiguous to and flows into the
boundaries of Wekiva Springs State Park. However, Welch Road and recent
development has separated this property from direct connection to the park. The
parcel still has value as preservation as it is in good condition and could function as
a "satellite" or stepping stone to the park for wildlife, in particular migration birds and
insects.

As described above, most of the study area consists of potentially jurisdictional forested
wetlands. Most stormwater management improvements considered for the project area would
impact wetlands and require permits from federal, state, and local agencies. Some potential
' exists for preserving and/or enhancing the parcel located south of Welch Road.
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If you have any questions regarding this letter or need additional information, please contact
me at (407) 740-8482.

Sincerely,

LOTSPEICH AND ASSOCIATES, INC.

/. ﬂ.u%

Carolyn Schultz
Project Manager

Enclosure(s) (1)

cc: Carol S. Lotspeich, L&A
Alicia E. Oller, L&A

[
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807 South Orlando Avenue, Suite A
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Report for Subsurface Exploration and
Geotechnical ~ Engieering  Evaluation,
Proposed Stormwater Retention Area
Modification, Lake McCoy, Orange County,
Florida.
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| § LJ Nodarse
y & Associates, Inc.

April 19, 1996
Project No. 95-G-0451

N G ..

TO: PROFESSIONAL ENGINEERING CONSULTANTS, INC.
200 East Robinson Street '
Orlando, Florida 32801

ATTN: . Mr. David Hamstra, P.E.

o o

RE: Report for Subsurface Exploration and Geotechnical Engineering Evaluation
Proposed Stormwater Retention Area Modification
Lake McCoy
Orange County, Florida

s

Dear Mr. Hamstra:

{

At your request and per our proposal dated September 13, 1995, L.J. Nodarse and Associates,
Inc. (LJN) has completed a shallow subsurface exploration and geotechnical engineering
evaluation for the above referenced project. The purpose of this study was to obtain geotechnical
data to assist in the design and construction of the proposed pond. This report presents an
evaluation of the soil and groundwater conditions encountered.

-

Based on the information provided by Professional Engineering Consultants, Inc. (PEC) we
understand that the proposed project will consist of enlarging the existing stormwater retention
pond which is located along the west side of Lake McCoy, north of Votaw Road as shown in
Figure 1. The existing pond will be enlarged to the north.

SCOPE OF FIELD WORK

T

ﬁ“‘ -

The scope of our field work consisted of performing a total of 7 hand auger borings to depths
ranging between 4 to 7 feet below existing grade. The approximate locations at Wthh the borings
were performed are shown on the attached Figure 1.

3

The hand auger boring procedure consisted of manually turning a 3 inch diameter, 6 inch long
sampler into the soil until it is full. The sampler is then retrieved and the soils in the sampler are
visually examined and classified. The procedure is repeated until the desired termination depth

4
i

Lo

Geotechnical, Environmental, & Materials Engineers
807 South Crlando Avenue # Suite A & Winter Park, Florida 32789 & Telephone 407.740.6110-¢ Facsimile 407.740.6112
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is achieved or shallow groundwater levels cause collapse of the borehole. Samples of
representative strata were obtained for further visual examination and classnflcatlon in our
laboratory. :

AND D R CONDITION

The soil types encountered at the boring locations are presented in the form of soil profiles on the
attached Figure 2. The stratification presented is based on visual classification of the recovered
soil samples and the interpretation of the field logs by a Geotechnical Engineer. Stratification
boundaries between soil types should be considered approximate as the actual transition between
soil types may be gradual.

1In general, the borings encountered surficial layers of fine sand with small roots "topsoil" (stratum

1) and organic silty fine sand (stratum 3). Below this the borings revealed layers of fine sand
(stratum 2) and slightly silty fine sand (stratum 4). As an exception, boring HA-6 encountered a
surficial layer of silty fine sand (stratum 5).

At the time of our study (April, 1995) , the groundwater table was encountered at depths ranging
between 0.4 and 4.0 feet below existing ground surface. Based on the SCS soil survey map for
Orange County, the southern portion of the site is mapped as Basinger fine sand (#3) and the
northern portion is mapped as Tavares Millhopper fine sand (#47). The Basinger series has a
seasonal high water table above the surface for 6 to 9 months or more each year and is within 11
inches of the surface for the rest of the year. The Tavares soil series has a seasonal high water table
at a depth of 40 to 72 inches for more than 6 months and recedes to 80 inches during extended dry
periods. A seasonal high water table in Millhopper soil is at a depth of 40 to 60 inches for 1 to 4
months, and it recedes to a depth of 60 to 72 inches for 2 to 4 months. During periods of heavy
rainfall, the water table is at 30 to 40 inches.

Based on the soil strata encountered, the groundwater levels measured in April, 1996 and the
research information obtained from the soil survey, we estimate that the normal seasonal high
groundwater levels will occur at depths shown adjacent to the soil profile on Figure 2. The depth
of the groundwater table varies. This variation can be attributed in part to ground surface
topography. We would be pleased to provide you with elevations of groundwater table if ground
surface elevations are provided to us.

It should be noted that the estimated seasonal high groundwater levels do not provide assurance that
groundwater levels will not exceed these estimated levels during a given year in the future. Should
impediments to surface water drainage exist on the site or should rainfall intensity and duration or
total rainfall quantities exceed normally anticipated rainfall quantities, groundwater levels may
exceed the normal seasonal high estimates.
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LOSURE

LJN appreciates the opportunity to be of service to you on this project. If you should have any
questions concerning the contents of this report, or if we may be of further assistance, please do not
hesitate to contact us.

Sincerely,

L.J. NODARSE & ASSOCIATES, INC.

(s Dhpe

Gabi Stephan
Project Engineer

FL Registration No. 38675

95-G-0451 REP:GS/jin
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LAKE McCOY RECOMMENDED IMPROVEMENTS
WATER QUALITY CALCULATIONS
RETROFIT OF PARK AVENUE DETENTION POND
DETERMINE TOTAL AREA CONTRIBUTING TO EXISTING FDOT POND

TOTAL PROJECT AREA CONTRIBUTING TO POND = 250.0 ACRES
TOTAL AREA = 250. 0 ACRES (EXCLUDING POND AREA AT CONTROL WATER LEVEL)

DETERMINE PERCENT IMPERVIOUSNESS

TOTAL AREA TO BE TREATED = 250.0 ACRES

TOTAL IMPERVIOUS DRAINAGE AREA = 135.0 ACRES (Assume 1/4 acre lots, 54% impervious)
TOTAL PERVIOUS DRAINAGE AREA = 115.0 ACRES

PERCENTAGE IMPERVIOUSNESS = TOTAL IMPERVIOUS AREA
TOTAL DRAINAGE AREA

PERCENTAGE IMPERVIOUSNESS = 135 ACRES = 54% (0.540)
250 ACRES

STAGE STORAGE RELATIONSHIP FOR PROPOSED WET DETENTION POND

EFFECTIVE VOLUME / STAGE-STORAGE RELATIONSHIP

POLLUTION ABATEMENT VOLUME (PAV) AVAILABLE (TO EL. 65.0) = 10.615 ACRE-FEET
TREATMENT VOLUME DISTRIBUTED OVER CONTRIBUTING BASIN

VOLUME = POLLUTION TEMENT VOLUME AV, B
CONTRIBUTING DRAINAGE AREA

VOLUME = 10.615 ACRE-FEET (12 INCHES) = 0.5095 INCHES
250 ACRES (1-FOOT)

BY CONVERTING THE EXISTING "DRY™ DETENTION POND TO A "WET" POND AND
ESTABLISHING A CONTROL WATER LEVEL (CWL) FOR THE BLEED-DOWN ORIFICE

AT ELEVATION 62.00, A BASIN AVERAGE OF 0.50-INCHES OF WATER QUALITY TREATMENT
CAN BE PROVIDED. THE POTENTIAL FOR EXPANDING THE POND BEYOND ITS

CURRENT CONFIGURATION IS INFEASIBLE DUE TO THE POTENTIAL FOR ADVERSE
IMPACTS TO ADJACENT ENVIRONMENTALLY SENSITIVE AREAS.

0508/96 10:06:03 FILE NAME: WQCALC.WK4
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LAKE McCOY RECOMMENDED IMPROVEMENTS
WATER QUALITY CALCULATIONS (PARK AVENUE POND)

STAGE STORAGE RELATIONSHIP FOR RETROFIT OF EXISTING FDOT POND
(CONVERT FROM EXISTING DRY BOTTOM POND TO WET DETENTION POND)

PERMANENT POOL VOLUME / STAGE-STORAGE RELATIONSHIP

DETERMINE RUNOFF COEFFICIENT

~ TOTAL CONTRIBUTING DRAINAGE AREA = 250 ACRES

IMPERVIOUS AREA = 135 ACRES PERVIOUS AREA = 115 ACRES

RUNOFF COEFFICIENTS

IMPERVIOUS AREA RUNOFF COEFFICIENT = 0.95
PERVIOUS AREA RUNOFF COEFFICIENT = 0.20

COMPOSITE RUNOFF COEFFICIENT = AT}C1) + (03
AT +A2

WHERE: A1=IMPERVIOUS AREA, ACRES
A2 = PERVIOUS AREA, ACRES
C1=IMPERVIOUS AREA RUNOFF COEFFICIENT
C2 = PERVIOUS AREA RUNOFF COEFFICIENT

A1= 135 ACRES C1=095
A2=115ACRES C2=020

COMPOSITE RUNOFF COEFFICIENT = [(1352{0,952 + (115)(0.20)]
135+ 115

COMPOSITE RUNOFF COEFFICIENT = 0.61

FILE NAME: WQCALC.WK4
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LAKE McCOY RECOMMENDED IMPROVEMENTS
WATER QUALITY CALCULATIONS (PARK AVENUE POND)

6. CALCULATE PERMANENT POOL VOLUMES

THE PERMANENT POOL IS THAT PORTION OF A POND WHICH IS DESIGNED TO HOLD
WATER AT ALL TIMES (i.e., BELOW THE CONTROL ELEVATION). TYPICALLY THE
PERMANENT POOL IS SIZED TO PROVIDE AT LEAST A TWO-WEEK (14-DAY)
RESIDENCE TIME DURING THE WET SEASON (JUNE THROUGH OCTOBER).

IMPORTANT POLLUTANT REMOVAL PROCESSES WHICH OCCUR WITHIN THE PERMANENT
POOL INCLUDE: UPTAKE OF NUTRIENTS BY ALGAE, ADSORPTION OF NUTRIENTS AND
HEAVY METALS INTO BOTTOM SEDIMENTS, BIOLOGICAL OXIDATION OF ORGANIC -
MATERIALS AND SEDIMENTATION. UPTAKE BY ALGAE IS PROBABLY THE MOST
IMPORTANT PROCESS FOR THE REMOVAL OF NUTRIENTS. SEDIMENTATION AND
ADSORPTION INTO BOTTOM SEDIMENTS IS LIKELY THE PRIMARY MEANS OF REMOVING

HEAVY METALS.

SINCE ONE OF THE MAJOR BIOLOGICAL MECHANISMS FOR POLLUTANT REMOVAL IN A
WET DETENTION BASIN IS PHYTOPLANKTON GROWTH, THE AVERAGE HYDRAULIC
RESIDENCE TIME OF THE POND MUST BE LONG ENOUGH TO ENSURE ADEQUATE ALGAL
GROWTH. A RESIDENCE TIME OF TWO WEEKS IS CONSIDERED TO BE THE MINIMUM
DURATION THAT ENSURES ADEQUATE OPPORTUNITY FOR ALGAL GROWTH.

RESIDENCE TIME OF A POND IS DEFINED AS THE AVERAGE TIME REQUIRED TO
RENEW THE WATER VOLUME (PERMANENT POOL VOLUME) IN THE POND AND
CAN BE EXPRESSED AS:
RT = PPV/FR ' . (29-1)
WHERE:  RT= RESIDENT TIME (DAYS)
PPV = PERMANENT POOL VOLUME (ACRE-FEET)
FR = AVERAGE FLOW RATE (ACRE-FEET/DAY)

SOLVING EQUATION 29-1 FOR THE PERMANENT POOL VOLUME (PPV) GIVES:

PPV =(RT)(FR) (29-2)
THE AVERAGE FLOW RATE DURING THE WET SEASON (JUNE - OCTOBER) IS EXPRESSED
AS FOLLOWS: :
FR = DACR (29-3)

ws

WHERE: DA = DRAINAGE AREA TO POND (ACRES)
C = RUNOFF COEFFICIENT
R = WET SEASON RAINFALL DEPTH (INCHES)
(SEE FIGURE 29-1 ON FOLLOWING PAGE)
WS = LENGTH OF WET SEASON (DAYS) (JUNE - OCTOBER = 153 DAYS)

SUBSTITUTING EQUATION 29-3 INTO EQUATION 29-2 GIVES:

PPV = DA C R RT (29-4)
ws CF

WHERE: CF = CONVERSION FACTOR = 12 INCHES/FT

Reference: licants Handbook - Requlation of Sto ater Management Systems, Chapter 40C-42. FA.C
Page 29-1, St. Johns River Water Management District, Palatka, Florida

|PAGE 3 OF 10 FILE NAME: WQCALC.WK4




LAKE McCOY RECOMMENDED IMPROVEMENTS
WATER QUALITY CALCULATIONS (PARK AVENUE POND)

6. CALCULATE PERMANENT POOL VOLUMES (Cont.)

. ' ST. JOHNS RIVER
WATER MANAGEMENT DISTRICT

N zin-____z

] .

! e i ®'28 © Wet Season:

i . ‘ : i June - October
- \\ Daytens :

:‘?632

POLK

" CKEECHOBEE

FIGURE 29-1 WET SEASON NORMAL RAINFALL, INCHES

Reference: licants Handbook - Reqgulation of Stormwater Management Systems, Chapter 40C-42, F.A.C.
St. Johns River Water Management District, Palatka, Florida
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LAKE McCOY RECOMMENDED IMPROVEMENTS
WATER QUALITY CALCULATIONS (PARK AVENUE POND)

6. CALCULATE PERMANENT POOL VOLUMES (Cont.)

SOLVE FOR REQUIRED PERMANENT POOL VOLUME (PPV) ASSUMING A MINIMUM 14-DAY
RESIDENCE TIME (LITTORAL ZONE OPTION).

FROM EQUATION 29-4, THE PERMANENT POOL VOLUME IS COMPUTED AS:

PPV = DA C R RT
WS CF

WHERE: DA = 250 ACRES (SEE SECTION 1)
-C =0.61(SEE SECTION 5)
R =31-INCHES (SEE FIGURE 29-1, Applicant's Handbook, Regulation of
Stormwater Management Systems, Chapter 40C-42, F.A.C., SIRWMD).
WS = 153 DAYS (JUNE - OCTOBER WET SEASON)
RT = 14 DAYS (Minimum required for wet ponds with litforal zones)

PPV = (250)(0.61)(31)(14) = 36.048 ACRE-FEET
(153)(12)

PERMANENT POOL VOLUME AVAILABLE = 36.204 ACRE-FEET (SEE SECTION 4)
COMPUTE ACTUAL RESIDENCE TIME FOR PROPOSED WET DETENTION POND
* REWRITING EQUATION 29-4 '

RT= PPV WS CF
DA CR

WHERE: DA = 250 ACRES (SEE SECTION 1)
C =0.61(SEE SECTION 5)
R = 31-INCHES (SEE FIGURE 29-1, Applicant's Handbook, Regulation of
Stormwater Management Systems, Chapter 40C-42, F.A.C., SIRWMD).
WS = 153 DAYS (JUNE - OCTOBER WET SEASON)
PPV = 36,204 ACRE-FEET (BELOW CWL ELE. 62.00)

RT=  (36,204)(153)(12)
(250)(0.61)(31)

RT= 14.06 DAYS (APPROXIMATE TO '14-DAYS)

I . ;
SINCE THE GEOTECHNICAL AND ENVIRONMENTAL EVALUATION FOR THIS
POND INDICATES THAT EXPANSION OF THE FACILITY WOULD NOT BE
VIABLE, A VARIANCE OF THE SUJRWMD'S PERFORMANCE CRITERIA WOULD

"HAVE TO BE REQUESTED TO ALLOW THE WET POND TO BE CONSTRUCTED
WITHOUT LITTORAL ZONES. IN LIGHT OF RESTORING THE WATER QUALITY

ASPECTS OF THE POND BY CONVERTING IT TO A WET DETENTION FACILITY,
THIS VARIANCE REQUEST WOULD LIKELY BE GRANTED BY THE DISTRICT.

|PAGE 5 OF 10 FILE NAME: WQCALC.WK4




LAKE McCOY RECOMMENDED IMPROVEMENTS
WATER QUALITY CALCULATIONS (PARK AVENUE POND)

7. DETERMINE CONTROL DEVICE BLEED-DOWN VOLUME

GRAVITY CONTROL DEVICES SHALL NORMALLY "BE DESIGNED SO THAT BLEED

DOWN DEVICES INCORPORATING DIMENSIONS SMALLER THAN THREE INCHES MINIMUM
WIDTH OR LESS THAN 20 DEGREES FOR "V" NOTCHES SHALL INCLUDE A DEVICE TO
ELIMINATE CLOGGING. EXAMPLES INCLUDE BAFFLES, GRATES, AND PIPE ELBOWS".

(REFERENCE: 40C-42.026(5)(h), FAC - SPECIFIC DESIGN AND PERFORMANCE CRITERIA
MANAGEMENT AND STORAGE OF SURFACE WATERS, PERMIT INFORMATION MANUAL,
ST. JOHNS RIVER WATER MANAGEMENT DISTRICT

ALLOW. VOLUME TO BE RELEASED =  (0.5) (TREATMENT VOLUME)
ALLOW. VOLUME TO BE RELEASED =  (0.5) (10.615 ACRE-FEET) = 5.308 AF

8. SIZE CONTROL WEIR (BLEED-DOWN DEVICE)
(ASSUME V-NOTCH CONFIGURATION)

COMPUTE V-NOTCH ANGLE
V-NOTCH ANGLE = 2(ARCTAN(0.492V/H"2.5)

- WHERE: V= VOLUME TO BE RELEASED, 48-HOURS (1/2 OF PAV)
H = HEAD ON VERTEX OF NOTCH, FEET
BLEED-DOWN CONTROL WATER LEVEL (CWL) = ELE. 62.00
POLLUTION ABATEMENT LEVEL = ELE. 65.00

H=POLLUTION ABATEMENT ELE. - CWL ELE.
H=65.00-62.00=3.00 FEET
V =5308 ACRE-FEET

V-NOTCH ANGLE = 2(ARCTAN/(0.492*5.308) / 3.00"2.5)

V-NOTCH ANGLE = 2(ARCTAN([(0.1675))

V-NOTCH ANGLE = 2(9.51) ]

V-NOTCH ANGLE = 19 DEGREES < 20 DEGREES (Does Not Conform to SURWMD Criteria)
TRY AN ALTERNATIVE BLEED-DOWN DEVICE.

8. 'SIZE CONTROL ORIFICE (BLEED-DOWN DEVICE)
(ASSUME CIRCULAR ORIFICE CONFIGURATION)

SIZE -CONTROL ORIFICE OPENING DIMENSION USING FALLING HEAD EQUATION
(EQ. 4-19 HANDBOOK OF HYDRAULICS, E.F. BRATER & H.W. KING,
McGRAW-HILL BOOK COMPANY)

a= 2a(/h1 -/h2 )
ct L2g

WHERE: a = AREA OF ORIFICE, SQUARE FEET
‘A = AVERAGE POND SURFACE AREA, SQUARE FEET
h1 = INITIAL HEAD ON ORIFICE, FEET
h2 = FINAL HEAD ON ORIFICE, FEET
C = DISCHARGE COEFFICIENT, (0.60 FOR ORIFICE)
g = GRAVITATIONAL CONSTANT, (32.2)
t= DRAWDOWN TIME, SECONDS

JPAGE 6 OF 10 FILE NAME: WQCALC. WK4




LAKE McCOY RECOMMENDED IMPROVEMENTS
WATER QUALITY CALCULATIONS (PARK AVENUE POND)

9. SIZE CONTROL ORIFICE (BLEED-DOWN DEVICE} (Cont.)

EFFECTIVE TREATMENT VOLUME / STAGE-STORAGE

DESIGN PARAMETERS

CONTROL WATER LEVEL (CWL) = ELE. 62.00

TOP OF TREATMENT VOLUME = ELE. 65.00 _
VOLUME TO BE BLED DOWN = 5,308 ACRE-FEET (1/2 OF REQ'D TREATMENT VOLUME)
DRAWDOWN TIME = 48-HOURS = 172,800 SECONDS

AREA @ h1 = POND SURFACE AREA AT TOP OF TREATMENT VOLUME

AREA @ h1= 3.640 ACRES (ELEVATION 65.00)

AREA @ h2 = POND SURFACE AREA AT ELEVATION WHERE BLEED-DOWN VOLUME
IS RELEASED.

VOLUME @ h2 = TOTAL RETENTION VOLUME - ALLOWABLE VOLUME RELEASE
VOLUME @ h2 = 10.615- 5.308 = 5.307 ACRE-FEET

ELE @h2 = [VOL. @h2-VOL A] (ELE.B-ELE A)+ELE. A
[VOL. B- VOL. A]

VOLUME @ h2 = 5.307 ACRE-FEET
VOLUME AT A = 3.471 ACRE-FEET (ELE. 63.00)
VOLUME AT B = 7.009 ACRE-FEET (ELE. 64.00)

ELE @h2= [5307-3471]  (64.00 - 63.00) + 63.00
[7.009 - 3.471]

ELE. @ h2= 63.52

|PAGE 7 OF 10 FILE NAME: WQCALC.WK4
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LAKE McCOY RECOMMENDED IMPROVEMENTS
‘WATER QUALITY CALCULATIONS (PARK AVENUE POND)

SIZE CONTROL ORIFICE (BLEED-DOWN DEVICE) (Cont.)

AREA@h2=  [ELE @h2-ELE A] (AREA@B-AREA@A)+AREA@A
[ELE. B-ELE. A]

ELE. @ h2 = 63.52

ELE. @ A =63.00 AREA @ A=3.504 ACRES

ELE. @ B =64.00 AREA @ B =3.572 ACRES

AREA@ h2 = [ 63.52-6300 ] (3.572-3.504) + 3.504

[ 64.00 - 63.00 ]
AREA @ h2 = 3.539 ACRES

DETERMINE ORIFICE SIZE
AVERAGE AREA _AREA®@ hi1 +AREA @ h2
2

AREA @ h1=3.640 ACRES
AREA @ h2 = 3.539 ACRES

AVERAGE AREA {3640+ 3539)
2

AVERAGE AREA 3.590 ACRES = 156,359 SQUARE FEET
h1=(TOP OF TREATMENT VOLUME) - (BOTTOM OF POLLUTION ABATEMENT VOLUME)

WHERE: TOP OF TREATMENT VOLUME = ELE. 65.00
BOTTOM OF POLLUTION ABATEMENT VOLUME (CWL) = 62.00

h1=65.00-62.00=3.00 FEET

h2 = (TOP OF TREATMENT VOLUME) - (ELEVATION WHERE BLEED-DOWN VOLUME
HAS BEEN RELEASED)

h2 =65.00 - 63.52 = 1.48 FEET

SO OR ORIFIC
as 2A (/h1 -4 h2 )
Ct Y2g
A = 156,359 SQUARE FEET
h1=3.00 FEET
h2 = 1.48 FEET ‘
C = 0.60 (DISCHARGE COEFFICIENT FOR CIRCULAR ORIFICE)

t= 172,800 SECONDS (48-HOURS)
g =322 (GRAVITATIONAL CONSTANT)

FILE NAME: WQCALC.WK4




LAKE McCOY RECOMMENDED IMPROVEMENTS
WATER QUALITY CALCULATIONS (PARK AVENUE POND)

10. DETERMINE ORIFICE SIZE (Cont.)

a= _2(156,359)( 3.00 - 1.48 )
(0.60)(172,800)( 2(32.2) )

a = 0.194 SQUARE FEET
so OR ORIFICE DIA
a=(PI'D"2)/d D= [(4a)/PI"0.5
WHERE: D = ORIFICE DIAMETER, FEET

D = [4(0.194)/3.1416]"0.5

D =0497 FEET
D = 5.96399 INCHES

11. DETERMINE ACTUAL DRAWDOWN TIME FOR 6-INCH DIAMETER ORIFICE

D=6INCH

D =6 INCH = 0.5000 FEET
a = (PI'D"2)/4

a = 0.19635 SQUARE FEET

a= 24(/h1 -{hZ )

ct J2g
A = 156,359 SQUARE FEET
h1=300FEET
h2 =148 FEET

C = 0.60 (DISCHARGE COEFFICIENT FOR CIRCULAR ORIFICE)
t= 172,800 SECONDS (48-HOURS)

g =322 (GRAVITATIONAL CONSTANT)

a = CROSS-SECTIONAL AREA OF ORIFICE, SQUARE FEET

REWRITING FORMULA TO SOLVE FOR't

t= 24(/n1_-/R2 )
Ca 2

t= 2(156.359)(/3.00 -J748 )
(0.6)(0.19635)2)(32.2) ]

t= 170,512 SECONDS

t= 47.36 HOURS - ROUND UP TO 48-HOURS

QUALITY VOLUME WITHIN 48 TO 60 HOURS.

PAGE 9 OF 10
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LAKE McCOY RECOMMENDED IMPROVEMENTS
WATER QUALITY CALCULATIONS (PARK AVENUE POND)

DRAWDOWN ANALYSIS

THE DRAWDOWN ANALYSIS UTILIZED ADVANCED INTERCONNECTED POND ROUTING
(ADICPR) TO CHECK THE ORIFICE SIZE DETERMINED USING THE FALLING HEAD
EQUATIONS USED IN SECTION 9 AND 10 (REFERENCE: HANDBOOK OF HYDRAULICS,
Brater and King, McGraw-Hill Book Company) OF THIS WATER QUALITY CALCULATION
DOCUMENT. THIS-WAS ACCOMPLISHED BY DEACTIVATING THE INFLOW HYDROGRAPHS
TO THE POND AND SETTING THE INITIAL STAGE IN THE POND TO THE WATER QUALITY
ELEVATION OF 65.00. THE FLOOD ROUTING WAS THEN PERFORMED TO ALLOW ONLY
THE ORIFICE TO DRAWDOWN THE REQUIRED WATER QUALITY VOLUME.

THE FOLLOWING ATTACHMENT IS A NODE STAGENOLUME/FLOW REPORT WHICH
SUMMARIZES THE DRAWDOWN CURVE FOR THE BLEED-DOWN ORIFICE OVER A
60-HOUR SIMULATION PERIOD.

THE REQUIRED VOLUME RELEASE WITHIN THE 48 TO 60-HOUR PERIOD IS 5.307
ACRE-FEET FOR THE POND. THE ELEVATION WHERE ONE-HALF THE TREATMENT
VOLUME IS TO BE RECOVERED IS ELEVATION 63.52 THERE IS A SLIGHT DISPARITY

IN THE VOLUME COMPUTED FOR THE POND BETWEEN THE MANUAL CALCULATIONS

AND THE ADICPR CALCULATIONS. THE MANUAL CALCULATIONS INDICATE A VOLUME

OF 10.78 ACRE-FEET AT ELEVATION 65.00, WHERE ADICPR DETERMINED 11.83 ACRE-FEET
AT THE SAME ELEVATION. FOR CONSISTENCY, THE VOLUME RECOVERY TIME FOR THE
ADICPR MODEL WILL BE DETERMINED TO BE ONE-HALF OF THE POLLUTION ABATEMENT
VOLUME (P.A.V.) AT ELEVATION 63.52. THIS TRANSLATES TO A VOLUME OF 5.926
ACRE-FEET. THE ADICPR RESULTS ARE SUMMARIZED IN THE FOLLOWING TABLE

THE RECOVERY TIME OF 47.36-HOURS IN THE MANUAL CALCULATIONS IS CLOSELY
SIMULATED BY THE ADICPR MODEL, WHICH DETERMINED A RECOVERY TIME OF
49.75-HOURS (USING ONE-HALF OF THE VOLUME UP TO THE POLLUTION ABATEMENT
ELEVATION (PAV) OF 65.00).

.CONCLUSIONS

THE ADICPR DRAWDOWN ANALYSIS MODEL CLOSELY SIMULATES THE PERFORMANCE
OF THE-6" DIAMETER ORIFICE TO EVACUATE ONE-HALF OF THE WATER QUALITY
VOLUME WITHIN 48 TO 60 HOURS, PURSUANT TO THE SURWMD PERFORMANCE
STANDARDS OUTLINED IN 40C-42.026(5)(b), FLORIDA ADMINISTRATIVE CODE (F.A.C.)
ALTHOUGH THE RESULTS FROM THE COMPUTER SIMULATION ARE NOT IDENTICAL
TO THE MANUAL CALCULATIONS, THE RESULTS FROM THE ADICPR MODEL INDICATES
THE REASONABLE ACCURACY OF THE METHODOLOGIES USED IN DETERMINING THE
DRAWDOWN ORIFICE SIZE FROM THE MANUAL CALCULATIONS. THE COMPARATIVE
RESULTS INDICATE THAT A SIX (6) INCH DIAMETER ORIFICE IS SUFFICIENT TO
DRAWDOWN THE REQUIRED WATER QUALITY VOLUME WITHIN THE PRESCRIBED
TIME FRAME.

FILE NAME: WQCALC.WK4
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40)

Copyright 1989, Streamline Technologies, Inc.

LAKE MCCOY - DRAWDOWN ANALYSIS FOR 6" ORIFICE (FDOT POND)
MAY 7, 1996 ... RECOMMENDED IMPROVEMENT (WET DETENTION)

NODAL STAGE/VOLUME/FLOW REPORT

[<mmmmmm- INFLOW ------- >|

TIME STAGE VOLUME RUNOFF OFFSITE OTHER
(hrs) (ft) (af) (cfs) (cfs). (cfs)
00 65.00 11.38 00 00 00
25 64.99 11.34 00 00 - 00
50 64.98 11.31 .00 00 00
75 64.97 11.28 00 00 00
1.00 64.96 11.25 00 00 00
1.25 64.96 11.21 00 00 00
1.50 64.95 11.18 00 00 00
1.75 64.94 11.15 00 .00 00
2.00 64.93 11.12 00 00 00
2.25 64.92 11.09 00 00 00
2.50 64.91 11.05 00 00 00
2.75 64.90 11.02 00 00 00
3.00 64.89 10.89 00 00 00
3.25 64.89 10.96 00 .00 00
3.50 64.88 10.93 00 00 00
3.75 64.87 10.90 00 00 00
4.00 64 .86 10.86 00 00 00
4.25 64.85 10.83 00 00 00
4.50 64.84 10.80 00 .00 00
4.75 64.83 10.77 00 00 00
5.00 64.83 10.74 00 00 00
5.08 64.82 10.73 00 00 00
5.17 64 .82 10.72 .00 00 00
5.25 64.82 10.71 00 00 00
5.33 64.81 10.70 00 00 00
5.42 64.81 10.69 00 00 00
5.50 64.81 10.68 00 00 00
5.58 64 .81 10.66 00 00 00
5.67 64.80 10.65 00 00 00
5.75 64.80 10.64 00 00 00
5.83 64.80 10.63 .00 00 00
5.92 64.79 10.62 00 00 00
6.00 64.79 10.61 00 00 00
6.08 64.79 10.60 00 00 00
6.17 64.79 10.59 00 00 00
6.25 64.78 10.58 00 00 00
6.33 64.78 10.57 00 00 00
6.42 64.78 10.56 00 00 00
6.50 64.77 10.55 00 00 00
€.58 64.77 10.54 00 00 00
6.67 64.77 10.53 00 00 00
6.75 64.77 10.52 00 00 00
6.83 64.76 10.51 00 00 00
6.92 64.76 10.50 00 00 00
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40)

Copyright 1989, Streamline Technologies, Inc.

LAKE MCCOY - DRAWDOWN ANALYSIS FOR 6" ORIFICE (FDOT POND)
MAY 7, 1996 ... RECOMMENDED IMPROVEMENT (WET DETENTION)

NODAL STAGE/VOLUME/FLOW REPORT

NODE ID: PAOSNOL1P

|<-=----- INFLOW =--=-=-- >]

TIME STAGE  VOLUME RUNOFF  OFFSITE OTHER

(hrs) (ft) (af) (cfs) (cEs) (cEs)
7.00 64.76 10.49 00 00 .00

7.08 64.76 10.48 00 00 .00

7.17 64.75 10.47 00 00 .00

7.25 64.75 10.46 00 00 .00

7.33 64.75 10.45 00 00 .00

7.42 64.74 10.44 00 00 .00

7.50 64.74 10.43 00 00 .00

7.58 64.74 10.42 00 00 00

7.67 64.74 10.41 00 00 00

7.75 64.73 10.40 00 00 00

7.83 64.73 10.39 00 00 00

7.92 64.73 10.38 00 00 00

8.00 64.72 10.37 00 00 00

8.08 64.72 10.36 00 00 00

8.17 64.72 10.34 00 00 00

8.25 64.72 10.33 00 00 00

8.33 64.71 10.32 00 00 00

8.42 64.71 10.31 .00 .00 .00

8.50 64.71 10.30 .00 .00 .00

8.58 64.70 10.29 00 00 00

8.67 64.70 10.28 00 00 00

8.75 64.70 10.27 00 00 00

8.83 64.70 10.26 00 00 00

8.92 64.69 10.25 00 00 00

9.00 64.69 10.24 00 00 .00

9.08 64.69 10.23 00 .00 00

9.17 64.69 10.22 00 00 00

9.25 64.68 10.21 00 00 .00

9.33 64.68 10.20 00 00 00

9.42 64.68 10.19 00 00 00

9.50 64.67 10.18 00 00 00

9.58 64.67 10.17 00 00 00

9.67 64.67 10.16 00 00 .00

9.75 64.67 10.15 00 .00 .00

9.83 64.66 10.14 .00 .00 .00

9.92 64.66 10.13 .00 .00 .00

10.00 64.66 10.12 .00 .00 .00
10.08 64.66 10.11 .00 .00 .00
10.17 64.65 10.10 .00 .00 .00
10.25 64.65 10.09 .00 .00 .00
10.33 64.65 10.08 .00 .00 .00
10.42 64.64 10.07 .00 .00 .00
10.50 64.64 10.06 .00 .00 .00

10.58 64.64 10.05 .00 .00 .00



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40)

Copyright 1989, Streamline Technologies, Inc.

LAKE MCCOY - DRAWDOWN ANALYSIS FOR 6" ORIFICE (FDOT POND)
MAY 7, 1996 ... RECOMMENDED IMPROVEMENT (WET DETENTION)

NODAL STAGE/VOLUME/FLOW REPORT

NODE ID: PAOSNO1P

|<----v-- INFLOW ~---=-- > |
TIME STAGE VOLUME RUNOFF OFFSITE OTHER
(hrs) (ft) (af) {cfs) (cfs) (cfs)
10.67 64 .64 10.04 00 00 00
10.75 64.63 10.03 00 00 00
10.83 64.63 10.02 .00 00 00
10.92 64.63 10.01 00 00 00
11.00 64.63 10.00 00 00 00
11.08 64.62 9.99 00 .00 00
11.17 64.62 9.98 00 .00 00
11.25 64.62 9.97 00 .00 00
11.33 64.61 9.9¢6 00 .00 00
11.42 64.61 9.95 00 00 00
11.50 64.61 9.94 00 .00 00
11.58 64.61 9.93 00 .00 00
11.67 64.60 9.92 00 .00 00
11.75 64.60 9.91 00 .00 00
11.83 64.60 9.90 ® 00 .00 00
11.92 64.60 9.89 00 00 00
12.00 64 .59 9.88 00 .00 00
12.08 64 .59 9.87 00 .00 00
12.17 64.59 9.86 00 .00 00
12.25 64 .58 9.85 00 .00 00
12.33 64 .58 9.84 00 .00 00
12.42 64.58 9.83 00 .00 00
12.50 64 .58 8.82 00 .00 00
12.58 64.57 9.81 00 00 00
12.67 64.57 9.80 00 00 00
12.75 64 .57 S.79% 00 00 00
12.83 64 .57 9.78 00 00 00
12.92 64.56 9.77 00 .00 00
13.00 64.56 9.76 00 .00 00
13.08 64 .56 9.75 00 .00 00
13.17 64.55 9.74 00 00 00
13.25 64.55 9.73 00 00 00
13.33 64 .55 9.72 00 00 00
13.42 64 .55 9.71 00 00 00
13.50 64 .54 9.70 00 .00 00
13.58 64 .54 9.69 00 .00 00
13.67 64 .54 9.68 00 .00 00
13.75 64.54 9.67 00 .00 00
13.83 64.53 9.66 00 .00 00
13.92 64.53 9.65 00 .00 00
14.00 64.53 9.64 00 .00 00
14.08 64.53 9.63 00 .00 00
14.17 64.52 9.62 00 .00 00
14.25 64.52 9.61 00 .00 00

(cEs)
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40)

Copyright 1989, Streamline Technologies, Inc.

LAKE MCCOY - DRAWDOWN ANALYSIS FOR 6" ORIFICE (FDOT POND)
MAY 7, 1996 ... RECOMMENDED IMPROVEMENT (WET DETENTION)

'NODAL STAGE/VOLUME/FLOW REPORT

|c=-===-- INFLOW ~-=----- >|

TIME STAGE VOLUME RUNOFF OFFSITE OTHER

(hrs) (ft) (af) (cfs) (cfs) (cfs)
14.33 64.52 9.60 00 .00 00
14 .42 64 .51 $.59 00 00 00
14.50 64.51 9.58 00 .00 00
14.58 64.51 8.57 00 .00 . 00
14.67 64.51 9.57 00 .00 00
14.75 64 .50 9.56 00 00 00
14.83 64.50 9.55 00 00 00
14.92 64.50 8.54 00 00 00
15.00 64.50 9.53 00 00 00
15.08 64.49 9.52 00 00 00
15.17 64.49 9.51 00 00 00
15.25 64.49 8.50 00 00 00
15.33 64.49 9.459 00 00 00
15.42 64.48 9.48 .00 .00 .00
15.50 64.48 9.47 .00 .00 .00
15.58 64 .48 9.46 00 00 00
15.67 64.47 9.45 00 00 00
15.75 64.47 9.44 00 00 00
15.83 64.47 9.43 00 00 00
15.92 64.47 9.42 00 00 00
16.00 64.46 9.41 00 00 00
16.08 64.46 9.40 00 00 00
16.17 64.46 $.39 00 00 00
16 .25 64.46 S.38 00 00 00
16.33 64.45 9.37 00 00 00
16.42 64 .45 9.36 00 00 00
16.50 64.45 9.35 00 00 00
1l6.58 64 .45 9.34 00 00 00
16.67 64.44 9.33 00 00 00
16.75 64 .44 9.32 00 00 00
16.83 64.44 9.31 00 00 00
16.92 64.43 9.30 00 00 00
17.00 64.43 89.29 00 00 00
17.08 64 .43 9.28 00 00 00
17.17 64 .43 9.27 00 00 00
17.25 64 .42 S.27 00 00 00
17.33 64.42 9.26 .00 .00 .00
17.42 64.42 9.25 .00 .00 .00
17.50 64.42 9.24 00 00 00
17.58 64.41 9.23 00 00 00
17.67 64 .41 9.22 00 00 00
17.75 64.41 9.21 00 00 00
17.83 64.41 9.20 00 00 00
17.92 64.40 9.19 00 00 00

(cfs)
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40)
Copyright 1989, Streamline Technologies, Inc.

LAKE MCCOY - DRAWDOWN ANALYSIS FOR 6" ORIFICE (FDOT POND)
MAY 7, 1996 ... RECOMMENDED IMPROVEMENT (WET DETENTION)

NODAL STAGE/VOLUME/FLOW REPORT

NODE ID: PAOSNO1lP

[cm=mmemm INFLOW ------- > |

TIME STAGE VOLUME RUNOFF OFFSITE OTHER OUTFLOW
(hrs) (ft) (af) (cfs) (cfs) (cfs) (cfs)

18.00 64.40 9.18 00 00 00 1.39
18.08 64.40 9.17 00 00 00 1.38
18.17 64.40 9.16 00 00 00 1.38
18.25 64.39 9.15 00 00 00 1.38
18.33 64.39 9.14 00 00 00 1.38
18.42 64.39 9.13 00 00 00 1.38
18.50 64.39 9.12 00 00 00 1.38
18.58 64.38 9.11 00 .00 00 1.38
18.67 64.38 9.10 00 .00 00 1.38
18.75 64.38 .05 00 .00 00 1.38
18.83 64.38 9.08 00 .00 00 1.38
18.92 64.37 9.07 00 .00 00 1.38
19.00 64.37 9.06 00 .00 00 1.38
19.08 64.37 9.06 .00 . .00 .00 1.37
19.17 64.36 9.05 .00 .00 .00 1.37
19.25 64.36 9.04 .00 .00 .00 1.37
19.33 64.36 9.03 .00 .00 .00 1.37
19.42 64.36 9.02 .00 .00 .00 1.37
19.50 64.35 9.01 .00 .00 .00 1.37
19.58 64 .35 9.00 .00 .00 .00 1.37
19.67 64 .35 8.99 .00 .00 .00 1.37
19.75 64 .35 8.98 .00 .00 .00 1.37
19.83 64.34 8.97 .00 .00 .00 1.37
19.92 64.34 8.96 .00 .00 .00 1.37
20.00 64.34 8.95 .00 .00 .00 1.37
20.08 64.34 8.94 .00 .00 .00 1.36
20.17 64.33 8.93 .00 .00 .00 1.36
20.25 64.33 8.92 .00 .00 .00 1.36
20.33 64.33 8.91 .00 .00 .00 1.36
20.42 64.33 8.90 .00 .00 .00 1.36
20.50 64.32 8.90 .00 .00 .00 1.36
20.58 64.32 8.89 .00 .00 .00 1.36
20.67 64 .32 8.88 .00 .00 .00 1.36
20.75 64.32 8.87 .00 .00 .00 1.36
20.83 64.31 g8.86 .00 .00 .00 1.36
20.92 64.31 B8.85 .00 .00 .00 1.36
21.00 64.31 8.84 .00 .00 .00 1.36
21.08 64.31 8.83 .00 .00 .00 1.35
21.17 64.30 8.82 .00 .00 .00 1.35
21.25 64.30 8.81 .00 .00 .00 1.35
21.33 64.30 8.80 .00 .00 .00 1.35
21.42 64.30 8.79 .00 .00 .00 1.35
21.50 64.29 8.78 .00 .00 .00 1.35
21.58 64.29 8.77 .00 .00 .00 1.35
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40)
Copyright 1989, Streamline Technologies, Inc.

LAKE MCCOY - DRAWDOWN ANALYSIS FOR 6" ORIFICE (FDOT POND)
MAY 7, 1996 ... RECOMMENDED IMPROVEMENT (WET DETENTION)

NODAL STAGE/VOLUME/FLOW REPORT

NODE ID: PAOSNO1P

|<-==---- INFLOW ~---~-- >|

TIME STAGE VOLUME RUNOFF OFFSITE OTHER OUTFLOW
{hrs) (£t) (af) (cts) (cts) {cfs) (cfs)

21.67 64.29 8.76 00 00 00 1.35
21.75 64.29 8.76 00 00 00 1.35
21.83 64.28 8.75 00 00 00 1.35
21.92 64.28 8.74 00 00 00 1.35
22.00 64 .28 8.73 00 00 00 1.35
22.08 64.28 8.72 00 00 00 1.34
22.17 64.27 8.71 00 00 00 1.34
22 .25 64.27 8.70 00 00 00 1.34
22.33 64.27 B.69 00 00 00 1.34
22 .42 64 .27 8.68 00 00 00 1.34
22.50 64.26 8.67 00 00 00 1.34
22.58 64.26 B.66 00 00 00 1.34
22.67 64.26 8.65 .00 .00 .00 1.34
22.75 64.26 8.64 .00 .00 .00 1.34
22.83 64 .25 8.63 00 00 00 1.34
22.92 64.25 8.63 .00 .00 .00 1.34
23.00 64.25 8.62 .00 .00 .00 1.34
23.08 64.25 8.61 00 00 00 1.33
23.17 64 .24 8.60 .00 00 00 1.33
23.25 64 .24 8.59 00 00 00 1.33
23.33 64 .24 8.58 00 00 00 1.33
23.42 64 .24 8.57 00 00 00 1.33
23.50 64.23 8.56 00 00 00 1.33
23.58 64.23 8.55 .00 .00 .00 1.33
23.67 64.23 8.54 .00 .00 .00 1.33
23.75 64.23 8.53 00 00 00 1.33
23.83 64.22 8.52 00 00 00 1.33
23.92 64.22 8.52 .00 .00 .00 1.33
24.00 64.22 8.51 .00 .00 .00 1.33
24 .08 64.22 8.50 00 00 00 1.32
24.17 64.21 8.49 00 00 00 1.32
24 .25 64 .21 8.48 00 00 00 1.32
24 .33 64.21 8.47 00 00 00 1.32
24 .42 64.21 8.46 00 00 00 1.32
24.50 64.20 8.45 00 00 00 1.32
24 .58 64.20 8.44 00 00 00 1.32
24 .67 64 .20 8.43 00 00 .00 1.32
24.75 64 .20 8.42 00 00 00 1.32
24 .83 64.19 8.42 00 00 00 1.32
24 .92 64.19 8.41 00 00 00 1.32
25.00 64.19 8.40 .00 .00 .00 1.32
25.25 64.18 8.37 .00 .00 .00 1.31
25.50 64.17 8.34 .00 .00 .00 1.31
25.75 64.17 8.32 .00 .00 .00 1.31
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40)

Copyright 1989, Streamline Technologies, Inc.

LAKE MCCOY - DRAWDOWN ANALYSIS FOR 6" ORIFICE (FDOT POND)
MAY 7, 1996 ... RECOMMENDED IMPROVEMENT (WET DETENTION)

NODAL STAGE/VOLUME/FLOW REPORT

NODE ID: PAOSNO1lP

|<------- INFLOW =~------ >|

TIME STAGE VOLUME RUNOFF OFFSITE OTHER

(hrs) (ft) (af) (cfs) (cfs) (cfs)
26.00 64.16 8.29 00 00 00
26.25 64.15 8.26 00 00 00
26.50 64.14 8.24 00 00 00
26.75 64.14 8.21 00 .00 00
27.00 '64.13 8.18 00 .00 00
27.25 64.12 8.15 00 .00 00
27.50 64.11 8.13 00 .00 00
27.75 64.11 8.10 00 .00 00
28.00 64.10 8.08 00 .00 00
28.25 64.09 8.05 .00 00 00
28.50 64.09 8.02 .00 00 00
28.75 64.08 8.00 00 00 00
29.00 64.07 7.97 .00 00 00
29.25 64.06 7.94 00 00 00
29.50 64.06 7.92 00 .00 00
29.75 64.05 7.89 00 .00 00
30.00 64.04 7.86 00 .00 00
30.25 64.04 7.84 .00 .00 00
30.50 64.03 7.81 00 00 00
30.75 64.02 7.79 00 .00 00
31.00 64.01 7.76 00 .00 00
31.25 64.01 7.73 00 00 00
31.50" 64.00 7.71 00 00 00
31.75 63.99 7.68 00 00 00
32.00 63.99 7.66 00 00 00
32.25 63.98 7.63 00 00 00
32.50 63.97 7.61 00 00 00
32.75 63.97 7.58 00 00 00
33.00 63.96 7.55 00 00 00
33.25 63.95 7.53 00 00 00
33.50 63.94 7.50 00 00 00
33.75 63.94 7.48 00 00 00
34.00 63.93 7.45 00 .00 00
34.25 63.92 7.43 00 .00 00
34.50 63.92 7.40 00 .00 00
34.75 63.91 7.38 00 .00 00
35.00 63.90 7.385 00 .00 00
35.25 €3.90 7.33 00 .00 00
35.50 63.89 7.30 00 .00 00
35.75 €3.88 7.28 00 00 00
36.00 €3.88 7.25 00 .00 00
36.25 63.87 7.23 00 .00 00
36.50 63.86 7.20 00 .00 00
36.75 63.86 7.18 00 .00 00

(cfts)
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40)
Copyright 1989, Streamline Technologies, Inc.

LAKE MCCOY - DRAWDOWN ANALYSIS FOR 6" ORIFICE (FDOT POND)
MAY 7, 1996 ... RECOMMENDED IMPROVEMENT (WET DETENTION)

NODAL STAGE/VOLUME/FLOW REPORT

NODE ID: PAOSNO1P

[c-mmmmmm INFLOW ~=----->|

TIME STAGE VOLUME RUNOFF OFFSITE OTHER OUTFLOW
(hrs) (ft) (af) (cfs) (cfs) (cfs) (cfs)

37.00 63.85 7.15 00 00 00 1.19
37.25 63.84 7.13 00 00 00 1.19
37.50 63.84 7.10 00 00 00 1.19
37.75 63.83 7.08 00 00 00 1.19
38.00 63.82 7.05 00 00 00 1.18
38.25 63.82 7.03 00 00 00 1.18
38.50 63.81 7.01 00 00 00 1.18
38.75 63.80 6.98 00 00 00 1.18
39.00 63.80 6.96 00 00 00 1.17
39.25 63.79 6.93 00 00 00 1.17
39.50 63.78 6.91 00 00 00 1.17
39.75 63.78 6.88 00 00 00 1.17
40.00 63.77 6.86 00 00 00 1.16
40.25 63.76 6.84 00 00 00 1.16
40.50 63.76 6.81 .00 00 00 1.16
40.75 63.75 6.79 00 00 00 1.16
41.00 63.74 6.76 00 00 00 1.15
41 .25 63.74 6.74 00 00 00 1.15
41.50 63.73 6.72 00 00 00 1.15
41.75 63.72 6.69 00 00 00 1.15
42.00 63.72 6.67 00 00 00 1.14
42 .25 63.71 6.65 .00 00 00 1.14
42.50 63.70 6.62 00 00 00 1.14
42 .75 63.70 6.60 00 00 00 1.14
43.00 63.69 6.58 00 00 00 1.13
43.25 63.69 6.55 00 00 00 1.13
43.50 63.68 6.53 00 00 00 1.13
43.75 63.67 6.51 00 00 00 1.13
44 .00 63.67 6.48 00 00 00 1.12
44 .25 63.66 6.46 00 00 00 1.12
44 .50 63.65 6.44 00 00 00 1.12
44 .75 63.65 6.41 00 00 00 1.12
45.00 63.64 6.39 00 .00 00 1.11
45.25 63.63 6.37 00 .00 00 1.11
45.50 63.63 6.34 00 00 00 1.11
45.75 63.62 6.32 00 00 00 1.11
46 .00 63.62 6.30 00 00 00 1.10
46.25 63.61 6.27 00 00 00 1.10
46 .50 63.60 6.25 00 00 00 1.10
46.75 63.60 6.23 .00 00 00 1.10
47.00 63.59 6.21 00 .00 00 1.08
47 .25 63.59 6.18 00 .00 00 1.09
47 .50 €63.58 6.16 00 .00 00 1.09
47.75 €63.57 6.14 00 .00 00 1.098




Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40)

Copyright 1989, Streamline Technologies, Inc.
LAKE MCCOY - DRAWDOWN ANALYSIS FOR 6" ORIFICE (FDOT POND)
MAY 7, 1996 ... RECOMMENDED IMPROVEMENT (WET DETENTION)

NODAL STAGE/VOLUME/FLOW REPORT

3t 2 23 2 3 1 1 1+t 1t + 2 2 1+ &+ & 5 2

NODE ID: PAQOSNOLlP

|<-==eun-- INFLOW ----=-- > |
TIME STAGE VOLUME RUNOFF OFFSITE OTHER
(hrs) (ft) (af) (cfs) (cfs) (cfs)
48.00 63.57 6.12 00 00 00
48 .25 63.56 6.09 00 00 00
48.50 63.55 6.07 00 00 00
48.75 63.55 6.05 00 00 00
49.00 63.54 6.03 00 00 00
49.25 63.54 6.01 00 .00 00
49.50 63.53 5.98 00 .00 00
49.75 63.52 5.96 00 .00 00
50.00 63.52 5.94 00 00 00
50.25 63.51 5.92 00 00 00
50.50 63.51 5.90 00 .00 00
50.75 63.50 5.87 00 .00 00
51.00 63.49 5.85 00 .00 00
51.25 €3.49 5.83 00 .00 00
§1.50 63.48 5.81 00 .00 00
51.75 63.48 5.79 00 .00 00
52.00 63.47 5.77 00 00 00
52.25 63.46 5.74 00 00 00
52.50 63.46 5.72 .00 .00 .00
52.75 63.45 5.70 .00 .00 .00
§3.00 ‘63 45 5.68 00 00 00
53.25 63.44 5.66 00 00 00
53.50 63.44 5.64 00 .00 00
53.75 63.43 5.62 00 .00 00
54.00 63.42 5.59 00 .00 00
54 .25 63.42 5.57 00 00 00
54.50 63.41 5.85 .00 .00 .00
84.75 63.41 5.53 .00 .00 .00
55.00 63.40 5.51 00 00 00
55.25 63.40 5.49 00 00 00
55.50 63.39 5.47 00 00 00
55.75 63.38 5.45 00 .00 00
56.00 63.38 5.43 00 .00 00
56.25 63.37 5.41 00 .00 00
56.50 63.37 5.39 00 .00 00
56.75 63.36 5.36 00 .00 00
57.00 63.36 5.34 00 00 00
57.25 63.35 5.32 00 00 00
57.50 63.34 5.30 00 .00 00
57.75 63.34 5.28 00 .00 00
58.00 63.33 5.26 00 .00 00
58.25 63.33 5.24 .00 .00 .00
58.50 63.32 5.22 .00 .00 .00
58.75 63.32 5.20 .00 .00 .00

OUTFLOW
(cfs)
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40)

Copyright 1989, Streamline Technologies, Inc.

LAKE MCCOY - DRAWDOWN ANALYSIS FOR 6" ORIFICE (FDOT POND)
MAY 7, 1996 ... RECOMMENDED IMPROVEMENT (WET DETENTION)

NODAL STAGE/VOLUME/FLOW REPORT

[<=mmmmm- INFLOW ------- >|
TIME STAGE VOLUME RUNOFF OFFSITE OTHER
{(hrs) (ft) (af) (cfs) (cfs) (cfs)
59.00 63.31 5.18 00 00 00
59.25 63.31 5.16 00 00 .00
59.50 63.30 5.14 00 00 00
59.75 63.30 5.12 00 00 .00
60.00 63.29 5.10 00 00 00
60.25 63.28 5.08 00 00 00
60.50 63.28 5.06 00 00 00
60.75 63.27 5.04 00 00 00
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Lake McCoy, Lake Coroni, Lake Prevatt
Drainage Basin Study
Orange County, Florida

PROJECT CORRESPONDENCE

Prepared By:

- PEC/Professional Engineering Consultants, Inc.

200 East Robinson Street, Suite 1560
Onrlando, Florida 32801



August 30, 1994

TO: Commissioner Tom Staley, District 2

FROM: M. Krishnamurthy, Ph.D., P.E., Manager, Stormwater Management

SUBJ: Lake McCoy, Lake Coroni, Wekiva Woods Subdivision Area
Drainage Complaint

As you requested, our staff investigated the flooding complaints
in the Lake McCoy, Lake Coroni and Wekiva Woods Subdivision areas.
We have compiled the following formation for your use:

LAKE NORMAL HIGH WATER ELEVATION 100-YEAR FLOOD ELEVATION
(NHWE)
MccoyY 61.5 b5 65.1
CORONT 58.4 59. 2 65.1
PREVATT 56.5 57.8
5t. D

Under flooding conditions, water flows from Lake McCoy to Lake
Coroni via culverts under Sandpiper Road. It then flows to Lake
Prevatt through culverts under Welch Road and Paradise Isle Drive
in the Wekiva Woods Subdivision. The retention ponds for the
Wekiva Woods Subdivision discharge into Lake Coroni. oy
If the water level in Lake Coroni is less than elevation 58.9,

the flow of water from Welch Road can be reversed and flow towards
Lake Coroni until the water level in Lake Coroni reaches elevation
58.9.

Preliminary research indicates that Orange County has a 40’
drainage canal easement from Lake Prevatt to Lake McCoy. However,
Orange County Highway Maintenance Crews maintain only the culverts
under the streets and not the canal easement.

Staff in the Public Works Division are planning to do the
following tasks:

1. Check the invert elevations of the culverts. c.
T4
2. Determine whether there is any blockage between Sandpiper -
Road, the Gas Easement, Paradise Isle Drive, and Welch Road.

3. Schedule the canal for cleaning if any blockage is found.

)



August 31, 1994

Commissioner Tom Staley

Lake McCoy, Lake Coroni, Wekiva Woods Subdivision Area
Drainage Complaint

Page 2

I hope this information is sufficient for your use. If you need

.addition information, or have any further questions, please call

me at 6-7990.

MK/mhf

cc:

Linda W. Chapin, Orange County Chairman

Howard Tipton, Assistant County Administrator

George W. Cole, P.E., Director, Public Works Division

William P. Baxter, P.E., Deputy Director, Public Works Division
Mark V. Massaro, P.E., Acting Manager, Highway Maintenance
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PROFESSIONAL ENGINEERING CONSULTANTS, INC.

PROJECT MEMORANDUM

TO: Project File OC-070 (1-1.0)
FROM: Walt Phillips, P. E./J
DATE: . November 13, 1995

SUBJECT: Sz‘ormWater Management Master Plan - Lake McCoy, Lake Coroni, and Lake
Prevatt Drainage Basins - Kick-off Meeting

PRESENT: Dr. M. Knshnamurthy, Orange County Stormwater Management Department
Deodat Budhu, Orange County Stormwater Management Department
Tom Ziegler, St. Johns River Water Management District (SURWMD)
Danny Quick, City of Apopka
David Hamstra, PEC/Professional Engineering Consultants
Walt Phillips, PEC/Professional Engineering Consultants

LOCATION: Orange County Public Works, 4200 South John Young Parkway

TIME: Thursday, November 2, 1985 at 3:30 p.m.

DISCUSS/ION:

1. Dr. Krishnamurthy and Deodat Budhu presented an introduction to the project with
particular attention to concerns regarding the outfall from Lake McCoy to Lake Coroni,
Some background was provided regarding problems in this portion of the study area, the
Orange County easement between the lakes, and the normal water level in Lake McCoy.
Dr. Krishnamurthy indicated that the focus of the project is to find the optimum
engineering design. such that a balance can be achieved between adequate flood
protection and maintaining a desirable normal water level in Lake McCoy.

2. Dan Quick expanded upon this idea, indicating that the balance needs to be found such

that areas both upstreamn and downstream of Lake McCoy will be adequately protected
from flooding. In addition to addressing stormwater management in the lake system,
Dan Quick noted that two (2) other areas should be addressed in this study.

» The owner of the “King Property”, which is located in the outfall path of Buchan Pond

200 East Robinson Street « Suite 1560 » Orlando, Florida 32801 - 407/422-8062 + FAX 407/845-9401



Memo to File OC-070 (1-1.0)

Novem
Page 2

ber 13, 1995

between S.R. 435 and Lake McCoy, has complained during numerous public
meetings that development in the upstream portion of the basin is resulting in
inundation of the property. The study should include an assessment of whether the
claim may be justified and what may be done fo alleviate the problem.

A drainage ditch which conveys off-site runoff through the Wekiva Glen Subdivision
has been reported to back up during large storms. The study should include a
cursory investigation of this area. It is believed that conditions within the Wekiva
Springs State Park may have an influence on this situation.

Dan also stated that he is not aware of any localized flooding within the basin associated
with inadequate conveyance of the secondary system (inlets and stormsewer pipes).

3. David Hamstra inquired whether the outfall from Dream Lake was also of concern to the
City of Apopka. Dan Quick stated that Dream Lake outfall system functions properly as
long as the outfall pipe is maintained. Reports of problems in this area had been
received in the past. However, since the outfall pipe in the vicinity of the Elementary
School was cleaned, problems have not been reported during the last two (2} wet
seasons.

4. Dr.

Krishnamurthy provided further background into the study area. Points introduced

include the following:

The water level in Lake McCoy has been a point of controversy in the past. At one
time, the Orange County Lake Advisory Board set the normal water level at 65.0 feet.
It appears that the Lake McCoy outfall was man-made during the 1960's.

Mr. Clyde Ricketson, who owns property adjacent to Lake Coroni, has complained
of flooding and claims that damages have been caused by failure of Orange County
to maintain the existing canals and related easements.

Orange County has a chronology of aenal photographs sorme of which show standing
water in Lake Coroni.

Some residents on Lake Coroni have complained that the outfall to the north is
improperly graded such that runoff flows into the lake rather than downstream. The
problem appears to be the result of having set the invert of the existing 60-inch
culvert under Paradise Isle Drive above the invert of the downstream culverts under
Welch Road.



Interoffice Memo

]
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Orange £

"east side of their property,

County

Orlando, Florida

May 18, 1994
TO: Dr. M. Krishnamurthy, P.E., Manager, 'Stormwater
Management D§partment -

N e '
Donald D. Jéé@bomifz P.E., Assistant Manager, -
Highway Maintenéance

FROM:

SUBJ: Drainage Problems in Ustler Road Vicinity

We have had flooding complaints for some time now in the vicinity
of Ustler Road, Tanglewood Street and Sandpiper Street in Apopka.
The property owners, the King’s, just west of Ustler Road, have
repeatedly complained of flooding at the east end of their property
and erosion at the west end of their property. We have installed
erosion control and cleaned out the pipe providing relief to the
but they are still complaining of
flooding.

Now the neighbor to the west of them has complained of flooding.
When we checked his complaint, we found that someone had damned the
water going onto the King’s property and had removed a pipe under
Ustler Lane. This was the direct cause of his flooding.

The flooding in this area seems to be exacerbated from the
viewpoint of the homeowners of the subdivision by Lake Coronia.
Their lake level is significantly lower than normal, and no water
is coming from Lake McCoy north across Sandpiper Street to Lake
Coronia. The King’s say that Commissioner Staley may have blocked
the water flow on his property adjacent to Lake McCoy. They feel
that this is causing the water to flood onto their property and
preventing it from getting to Lake Coronia.

A drainage study is scheduled for sometime in the future for this
area. Please expedite this study. We would like to alleviate the
obvious flooding problems in this area as soon as possible.

DDJ/vm
cc: George W. Cole, P.E., Director, Public Works Division

William P. Baxter, P.E., Deputy Director, Public Works
Fred B. Dybdahl, P.E., Manager, Highway Maintenance

-

ml
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PROFESSIONAL ENGINEERING CONSULTANTS, INC.

PROJECT MEMORANDUM

TO: Project File OC-070 (1-1.0)
FROM: Walt Philiips, P.E. A//p
DATE: January 4, 1996

SUBJECT: Telephone Conversation

—
_

This afternoon, | spoke with Peter Scalco, the Park Manager of the Wekiva Springs State
Park, regarding gaining access to the park for our field review. Mr. Scalco was aware of our
study and indicated that we may enter the park as long as we check in at the main ranger
station located at the park entrance.

During our conversation, Mr. Scalco stated that the two main concerns with regard to the
Park are the flows from Lake Prevatt via Carpenter Branch and the inflow from the new
developments north of Welch Road and east of Rock Springs Road. According to Mr.
Scalco, Carpenter Branch is normally dry; however, last year during Tropical Storm Gordon
the flow was enough to wash out the old railroad bed downstream of the lake. In addition,
problems have been recurring just upstream of the park boundary on the tributary to Lake
Prevatt which conveys flows from the above mentioned developments.

END OF MEMO
OC-070.M02

200 East Robinson Street « Suite 1560 + Orlando, Florida 32801 + 407/422-8062 « FAX 407/849-9401
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PROFESSIONAL ENGINEERING CONSULTANTS, INC.

TO:

FROM:

DATE:

PROJECT STATUS REPORT NO. 1
Mr. Deodat Budhu, P.E.,
Senior Manager 0 \\

David W. Hamstra, P.E.,
Project Manager

January 29, 1996

SUBJECT: Stormwater Management Master Plan

for the Lake McCoy, Lake Coroni,
and Lake Prevatt Drainage Basins
Orange County Project No. Y5-811

The following is a list of tasks completed to date and tasks remaining to complete the
above referenced project. :

TASKS COMPLETED FOR THE WEEKS OF 08/20/95 TO 01/27/96

1.

On Wednesday, August 23, 1995, PEC (David Hamstra and Walt Phillips)
attended a 10:00 a.m. Scoping Meeting with Orange County staff (Dr. M.
Krishnamurthy and Deodat Budhu).

On Wednesday, August 30, 1995, PEC received a Draft Contract and Scope of
Services from Orange County’s Purchasing and Contracts Department.

During the month of September, 1995, PEC (David Hamstra) prepared and
submitted three (3) versions of the proposed Scope of Services and Fee Estimate
to Orange County (Deodat Budhu) for review and approval.

On Thursday, October 12, 1995, PEC received three (3) original contracts from
Orange County to be signed and returned. On Thursday, October 12, 1995,
PEC signed and returned all three (3) copies to Orange County (Martha Kiser).

On Thursday, October 12, 1995, PEC (David Hamstra) received a letter from

Orange County’s Stormwater Management Department (Deodat Budhu), dated
October 11, 1995, regarding a formal Notice to Proceed.

200 East Robinson Street « Suite 1560 » Orlando, Florida 32801 + 407/422-8062 « FAX 407/849-9401



Project Status Report No. 1 OC-70
January 29, 1996
Page 2

Enterprise Department (Juan Belgodere) regarding PEC’s M/WBE utilization
and reporting requirements.

7. On Monday, October 30,.1995, PEC (David Hamstra) revised and resubmitted
the work schedule to Deodat Budhu.

8. On Thursday, November 2, 1995, PEC (David Hamstra and Walt Phillips)
attended a 3:30 p.m. Kick-Off Meeting with Dr. M. Krishnamurthy, Deodat
Budhu, Tom Ziegler (STRWMD), and Danny Quick (City of Apopka).

9. On Monday, November 13, 1995, PEC (Walt Phillips) prepared and mailed a
Project Memorandum to Orange County, STRWMD, and the City of Apopka
documenting the November 2, 1995 Kick-Off Meeting.

10.  On Tuesday, November 14, 1995, PEC (David Hamstra) prepared and mailed
a letter to Juan Belgodere regarding PEC’s negotiated contracts with the three
(3) M/WBE firms under contract.

11. On Monday, November 20, 1995, PEC (David Hamstra and Walt Phillips)
prepared and mailed a letter to Deodat Budhu requesting various information and
documents (7 items).

12. On Wednesday, November 22, 1995, PEC (David Hamstra) received portions
of the requested information and documents (4 out of 7 items) from Orange
County (Deodat Budhu). The remaining information (3 out of 7 items) was a
listing of names and numbers of contact people.

13. 'On Monday, December 4, 1995, PEC (David Hamstra) received portions of the
requested information and documents (3 out of 5 items) from the City of Apopka

(Danny Quick).

14. = The week of December 11, 1995, PEC (Walt Phillips) contacted the STRWMD
GIS Department and was informed by Jim Cameron to make another formal
request in order to obtain a listing of available information.

15.  The week of December 11, 1995, PEC (Walt Phillips) reviewed the collected
information and documentation to date.

16.  The week of December 11, 1995, PEC (Walt Phillips) conducted two (2) site
visits to verify the collected data and began delineating the limits of the overall
watershed.



Memo to File OC-070 (1-1.0)
November 13, 1995
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» The design work for paving Sandpiper Road is underway. Deodat Budhu will check
the County's list of roads proposed for paving to determine if other roads within the
basin are included. The possibility of paving other streets in the basin may be
included as a recommendation if improvements to water quality will be realized.

o Orange County aquired an easement between Lake McCoy and Lake Coroni in order
to build a channel between the lakes, however, the work did not proceed. This
easement is to be used in the design of drainage improvements between these

lakes.

5. Dan Quick indicated that the water quality detention basins and broad crested weirs
within the cemetary were installed approximately three (3) years ago in order to take the
Highland Avenue drainwell off-line.

6. Dr. Knshnamurthy initiated a discussion of the level of flood protection which should be
provided within the study area. It was agreed that it is desirable to protect residential
structures (not yards) from the 100-year storm as a minimum. It was also determined
that the level of flood protection which can be reasonably provided will be more easily
addressed as the project progresses and results of some of the analyses become
available. David Hamstra indicated that the initial work (eg. existing conditions analyses)
will be performed for the 10-year/24-hour, 25—year/24-hour, and 100-year/24-hour storms
in accordance with the approved scope of work. Tom Zeigler noted that the design of
any improvements must meet the Wekiva Basin criteria of SURWMD.

7. PEC will make a written request for background information, previous studies, normal
water elevations, survey data, water quality data, digital information, etc. to Deodat
Budhu.

8. David Hamstra informed the County, City, and SURWMD that PEC will develop a rating
curve for the Prevatt Lake outfall (Carpenter Branch) and assume an existing dirt road
and culvert as the tailwater condition. PEC will utilize ICPR, Version 2.0 to perform the
hydrologic and hydraulic modeling.

9. Tom Zeigler indicated that Aisa Ceric in the District’s Palatka office has a dynamic water
quality model in the form of a Microsoft Excel spreadsheet which may be of use in this
project. Aisa may be reached at (904) 329-4339 or through Tom Zeigler. He also stated
that GIS information such as land uses (eg., 1994 LANDSAT data) in the basin may be
avaijlable from the District. The person to contact regarding this information is Jim
Cameron at (904) 329- 4500, Extension 4189.



Memo to File OC-070 (1-1.0)
November 13, 1995
Page 4

10.

11.

12.

13.

14.

Dan Quick stated that the City of Apopka also has some information in digital format
which may be useful in this project. He is the person to contact (889-1718) in order to
obtain this information. Dan also indicated that any proposed stormwater improvements
identified in the City’'s Master Plan would be funded by the City’'s Capital Improvement
Program.

Deodat Budhu indicated that all work performed by the surveyors must be recorded in
the field books which will be provided by the County. At the completion of the project,
the field books shall be returned to the County.

During the meeting, Deodat Budhu supplied the following to PEC:

» 1994 and 1985 drainage inquiries/complaints from Orange County’s Maintenance
Facility located within the Apopka/Zellwood area; and

» Drainage easement documents and accompanying property appraisers maps in the
Lake McCoy, Lake Coroni,' and Prevatt Lake vicinity .

It was agreed that PEC will bill the County monthly for work performed. PEC will be
required to submit a one (1) page status report with each invoice. The County will
request payment from St. Johns River Water Management District and the City of
Apopka at the following three (3) milestones in the project:

» at the completion of the existing conditions analysis,
» af the completion of the proposed solutions analysis, and
» af the completion of the prooject.

The next project meeting is scheduled for Wednesday, February 14, 1996 at 1:00 pm at
Orange County Public Works, 4200 John Young Parkway. At this meeting, the existing
conditions analyses will be presented by PEC and possible solutions will be identified
and discussed.

END OF MEMO
OC-070.M01

cc.

All Present

Leila Jammal Nodarse, L.J. Nodarse & Associates, Inc.
Evin Jones, Jones, Hoechst, & Associates, Inc.
Carolyn Schultz, Lotspeich and Associates, Inc.

Craig Batterson, PEC
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17. On Friday, December 15, 1995, PEC (Walt Phillips) received a copy of the
Orange County Horizontal Control Book, Volume 3, from the Orange County
Survey Section. :

18.  On Friday, December 15, 1995, PEC (Walt Phillips) received a fax transmission
from Orange County (Paul Akins) containing a listing of state plane coordinates.

19. © The week of December 18, 1995, PEC (Walt Phillips and Troy Tarbox)
conducted three (3) site visits to verify the collected data and continue
delineating the limits of the overall watershed, as well as the drainage sub-
basins.

20. The week of December 18, 1995, PEC (Walt Phillips) contacted the Orange
County Environmental Protection Department (Linda Jennings) to request water
quality data. Linda stated that PEC would have to send a written request to her
directly or have PEC come down and do it ourselves.

21. On Wednesday, December 20, 1995, PEC (David Hamstra) received portions
of the requested information and documents (2 out of 5 items) from the
SIRWMD (Tom Ziegler).

22.  The week of January 1, 1996, PEC (Walt Phillips and Troy Tarbox) conducted
two (2) site visits to continue delineating the sub-basin delineation and develop
a scope of survey services.

23.  On Thursday, January 4, 1996, PEC (David Hamstra) submitted Minority/
Women Business Enterprise Quarterly Report No. 1 to Juan Belgodere.

24.  On Thursday, January 4, 1996, Lotspeich and Associates, Inc. (Carolyn Schultz)
requested from Orange County Environmental Protection Department (Rick
Baird) copies of the Water Quality Data.

25.  On Friday, January 5, 1996, PEC (Walt Phillips) received a listing of GIS
information available from SJRWMD.

26.  The week of January 8, 1996, PEC (Walt Phillips) conducted three (3) site visits
to finalize the sub-basin delineation.

27.  On Monday, January 8, 1996, PEC (Walt Phillips) prepared and mailed a letter
to the SIRWMD (Jim Cameron) requesting GIS digital information.

28.  On Monday, January 8, 1996 and Wednesday, January 10, 1996, PEC (Troy
Tarbox) met with the STRWMD-Orlando Service Center (Lillian Oquendo) to
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review the permitted projects within the watershed. On Thursday, January 11,
1996, PEC (Troy Tarbox) prepared and mailed a letter to L1111an requesting that
all reproduction costs be waived.

29.  On Thursday, January 11, 1996, PEC (Troy Tarbox) prepared and mailed a
letter to Orange County (Deodat Budhu) requesting digital files (e.g., parcel
maps, land use, soils, etc.).

30. On Friday, January 12, 1996, PEC (Walt Phillips) transmitted aerial maps with
preliminary basin divides to Lotspeich and Associates, Inc.

31.  The week of January 15, 1996, PEC (Walt Phillips) began marking-up aerial
maps with basin and sub-basin limits associated with the five (5) water bodies.

32. On Thursday, January 18, 1996, PEC (Walt Phillips) prepared and delivered a
survey request to Jones, Hoechst & Associates, Inc. (Evin Jones).

33. On Thursday, January 18, 1996, PEC (Troy Tarbox) went to the City. of
Apopka to review and obtain various construction plans.

34. The week of January 22, 1996, PEC (Walt Phillips and Lisa Steele) began
preparing the digital base maps and basin divide layers.

35. On Tuesday, January 23, 1996, PEC (Troy Tarbox) went to Orange County to
obtain the requested digital files and to review construction plans.

TASKS TO BE COMPLETED

1. Follow-up with STRWMD regarding the digital GIS/AutoCAD files.

2. Coordinate with Orange County regarding the future culverts under Sandpiper
Road.

3. Follow-up with Evin Jones regarding the survey request.

4, Follow-up with Carolyn Schultz regarding the water quality investigation.

5. Locate and obtain construction plans and drainage calculations for Park Avenue
(S.R. 435).

6. Complete the hydrologic/hydraulic analysis in prepamtioh of the upcoming status

meeting with Orange County, STRWMD, and the City of Apopka (scheduled
tentatively for February 14, 1996).
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7.

Submit Minority/Women Business Enterprise Quarterly Report No. 2 by April
8, 1996.

END OF MEMO

F:\cler\ld\oc-70\009.P.MEM

cc:

Danny Quick, City of Apopka

Thomas Ziegler, St. Johns River Water Management District
Leila Jammal Nodarse, L.J. Nodarse & Associates, Inc.
Evin Jones, Jones, Hoechst, & Associates, Inc.

Carolyn Schultz, Lotspeich and Associates, Inc.

Walt Phillips, PEC

Troy Tarbox, PEC
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Mr. Danny J. Quick, PE, City Engineer October 12, 1994
CITY OF APOPKA

P.O. Drawer 1229

Apopka, FL 32703

Stormwater Management Issues Associated With

Lakes McCoy, Coroni and Prevatt

Dan, in accordance with your request we have prepared this letter to address certain stormwater
management issues associated with Lake McCoy, Lake Coroni and Lake Prevatt. Our purpose
for this letter is to put these issues into perspective and to present our recommendations
concerning this regional lake system.

This letter was requested following discussions related to the preliminary development plan for
Sandpiper Estates during the City Council Meeting of September 21, 1994. We have also been
requested to review the stormwater management plan for this project. Our review comments
regarding Sandpiper Estates will be the subject of a separate letter.

The discussion herein will focus on the following general issues.
e Stormwater concerns associated with the King property.
s Miscellaneous Issues Related to Lake McCoy.

e The Lake McCoy, Lake Coroni, Lake Prevatt System of Interconnected Lakes.

The King Property

The King property is generally located west of Ustler Road between Sandpiper Road on the north
and Tanglewilde Street on the south. The owners of this property have historically been
concerned about stormwater runoff from adjacent or nearby properties which is discharged to the
conveyance systems that cross their property.

RECEVED
N0V 11 1994

ENG. pepr,

ORG41€30um
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Historical Drainage P

We did not conduct an extensive search of the historical record. However, U.S. Geological
Survey (USGS) quadrangle (quad) maps provide over 40 years of historical information. The
USGS Map attached as Exhibit 1 was compiled based on aerial photos taken in 1952. This map
shows the following. ' '

e Sandpiper Road was not extended all the way to Ustler Road

e Flow from the Grossenbacher ditch including the outfall from Buchan Pond traveled west
to east, under Rock Springs Road, to the King property.

s Stormwater flow from areas located north of the Sandpiper Road corridor moved from
north to south.

The USGS Map was revised in 1980. A copy of this map for the subject area is shown in Exhibit
2. There are no discernible differences in the drainage patterns shown between these two maps.
The revised map shows Sandpiper Road connecting to Ustler Road.

Based on the USGS mapping, it is evident that the drainage courses or stormwater conveyances
that are present on the King property have been there for at least 40 years or more. Additionally,
these conveyances have had to handle stormwater flows from areas that are upstream of the King
property including areas west of Rock Springs Road and north of Sandpiper Road.

This condition was acknowledged by the FDOT when Rock Springs Road was expanded in the
1970’s. As part of the road construction, a 36 inch diameter culvert was placed under the road to
transmit the stormwater flow from the Grossenbacher ditch from the west side of the road to the
east side of the road. This culvert is still in service today and is a controlling factor in the
stormwater flows which originate from the east.

When Sandpiper Road was constructed, a 48 inch diameter culvert was installed to convey
stormwater that hag historically flowed from areas north of the Sandpiper Road corridor. There
appears to be no basis for redirecting this historical path of stormwater conveyance.

Development Impacts

The St. Johns River Water Management District (STRWMD) was created on December 31, 1976.
Since, that time land development projects have had to meet rigorous stormwater management
requirements. These requirements were designed by the STRWMD so that upstream development
would not adversely impact downstream development.

Under District Rules (40C-4.301), an applicant must give reasonable assurance that their
development activity will not:

ORB4143bam
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o Endanger life, health or property.
¢ Cause adverse impacts on the quality of receiving waters.
e Increase the potential for damages to off-site property or the public caused by:

a) floodplain development, encroachment or other alteration,

b) retardance, acceleration, displacement or diversion of surface water
c) reduction of natural water storage areas, and

d) facility failure.

e Increase the potential for flood damages to residences, public building or proposed and
existing streets and roadways.

These objectives are met by employing stormwater detention and retention systems that restrict
the post development peak rate of discharge to a value which is less than or equal to the pre-
development pezk rate of discharge. It is doubtful that development projects that have been
designed, constructed and maintained in accordance with the District’s stormwater management
criteria are contributing to the concerns or problems which have been identified by the King
property owners. '

Activity on the King property may also be contributing to conditions observed by the owners. At
some point in time, ponds were constructed on the King property. These ponds do not appear on
the most recent USGS Quad Map dated 1980 (refer to Exhibit 2). We are not certain of how the
presence of these ponds has affected the movement of surface waters and groundwater

conditions.

In our opinion, there does not appear to be sufficient evidence to recommend immediate
improvements to the stormwater conveyances on the King property. We have taken this position
because the historical drainage patterns have been maintained and developments that have been
constructed over the last 15 years have employed stormwater management techniques.

Miscell I i to Lake McC

The two issues that will be discussed under this topic are the Tanglewilde Street Drainage
System and the Lake McCoy Master Drainage Pond.

Tanelewilde Street Drainage S

During Boyle’s review of the Magnolia Oaks subdivision, we concluded that this system was
not capable of conveying the stormwater runoff from the 25 year, 24 hour storm. Further,
Boyle recommended that the system be upgraded using a closed or piped system. Boyle’s
recommendations were included in a letter dated January 19, 1994 to Mr. Danny Quick, PE
(copy attached). We recommend that the City work together with-other contributors to

ORBd143bem
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Tanglewilde Street drainage system such as Orange County and the Post Office to assess the
feasibility of improving the system.

Further, it is recommend that this closed system be extended northward from Tanglewilde
Street to intercept the flow under Ustler Road from the King property.

Lake McCoy Master Dmainage Pond

It is our understanding, that development projects in the vicinity of Lake McCoy have been
contributing to the eventual design and construction of a master drainage pond. We
recommend that the City assess the need for and the feasibility of constructing this pond. Due
to the nature of actual development activities, land areas which were formerly going to
contribute to this pond will not be contributing. An example of this is the Magnolia Oaks

project. This project is constructing retention ponds which are designed to retain the runoff
from the 100-year storm.

Lake McCoy, Lake Coroni and Lake Prevatt System of Interconnected Lakes

»

Background

Recent heavy rainfalls have recharged this chain of lakes. This system of lakes is interconnected
by culverts and ditches and flows northward from Lake McCoy to Lake Prevatt and then
eventually into the Wekiva River system. In recent years, the interconnections between these
lakes have not been obvious due to low water levels. In fact, the USGS map, which is attached as
Exhibit 2, does not show a blue area in the location of Lake Coroni. Evidently, the lake bed was
dry when the aerial photography for this map was flown.

Since January of this year, Lake McCoy has risen from an elevation of 59.44 feet to an elevation
in September of 61.47 feet. In September, the elevation of Lake Coroni was measured as 60.83
feet on the south side of Sandpiper Road and 60.89 fz¢t on the north side of Sandpiper Road.
Since January of this year Lake Prevatt has risen 2.5 feet from elevation 53.47 feet 1o elevation

56.09 feet in September.

It is interesting to note that until the early 1970°s, the City of Apopka’s Wastewater Treatment
Plant discharged to Lake McCoy. This flow continued on downstream through Lake Coroni and
through Lake Prevatt on its way to the Wekiva River system. The City’s old wastewater
treatment facility was formerly located near the intersection of Forest Avenue and Qak Street.

Attached to this letter as Exhibit 3, is a copy of the FIRM Flood Insurance Rate Map which was
compiled by the Federal Emergency Management Agency (FEMA). The effective date of these
particular maps was December 1, 1981. As can be seen in Exhibit 3, Lake McCoy, Lake Coroni
and Lake Prevatt are all identified as Zone A. These areas represent the boundary of the 100 year
flood. A 100 year flood elevation of G5 feet has been determined for Lake McCoy. Based on a
comparison with the USGS Quad Maps, it appears that the 100 year flood elevation of 65 feet

OR84143bem
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has been extended northward to Lake Coroni. Similarly, the 100 year flood elevation for Lake
Prevatt appears to be 60 feet. Clearly, FEMA anticipates that the water elevations in these three
lakes will increase to elevation 65 during a 100 year storm event. The water elevations currently
measured at these lakes are substantially lower than the 100 year flood elevation.

At the present time, we do not see the need to institute immediate measures to address potential
flood control issues for this lake system. However, it appears that the 100 year flood elevation
was calculated only for Lake McCoy. The FIRM Map shows the limit of detailed study as the
outlet of Lake McCoy. It appears that FEMA estimated the flood elevations for Lake Coroni and
Lake Prevatt as 65 feet and 60 ft, respectively. It would be desirable to look at the 100 year flood
condition for the entire lake system. More research would be needed to determine exactly what
was done to establish the current flood elevations. Based on this information, then a strategy
could be developed to identify the flood elevations for Lakes Coroni and Prevatt.

Since this lake system is regional in nature, it was suggested by City staff that a study, jointly
ventured by the City, the County and the St. Johns River Water Management District, could be
done to evaluate this system. We contacted Mr. Charles Tai with the SJRWMD concerning this
issue. Mr. Tai emphasized that in order for the District to participate in a project it has to be
regional in nature. He indicated that it would not be possible for the District to get started on
such a project until & year or more from now due to budgeting constraints. He suggested that a
proposal be developed and submitted to the District by March of next year. He also indicated that
a joint project involving the City, the County and the District would be viewed favorably by the
District’s Board. We recommend that City staff work with the County to develop a proposal for
consideration by the District.

It is our view, the recent heavy rainfalls have hastened the recovery of lake levels throughout the
area. What is being experienced in the Lake McCoy, Coroni and Prevatt system is representative
of what lake systems are experiencing in other areas of the County and State. The heavy rainfalls
are replenishing lake basins. Water levels are coming up and are reaching or exceeding normal
high water elevations. Since these lakes are recharged by stormwater runoff, we would anticipate
that lake levels will recede as we enter into the drier winter and spring seasons. Our discussion in
this letter assumes that property owners along the shores of these lakes are familiar with the 100
year flood elevations that have been established by FEMA. Finished floor elevations for homes
and other buildings are typically constructed to at least one foot above the 100 year flood
elevation. If there are homes and/or buildings that have finished floor elevations at or below
elevation 65, then these property owners will need to be advised that they could be potentially
impacted by the 100 year flood elevation.

ORS94143bem
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Danny, we hope that this letter will be of assistance to you and the rest of staff in evaluating the
regional concerns associated with Lakes McCoy, Coroni and Prevatt. Please call if you have any
questions or need additional information.

Boyle Engineering Corpg

A

Victor J. God
Senior Engineer

Enclosures: Exhibits 1, 2, 3

OR-A02-001-94/bem

OR8414300m
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C.W. Temby, PE August 26, 1987

city Engineer
CITY OF APOPXA
P.0. Drawer 1229

Apopka, FL 32703

RE: Conceptua for Stormwater ement the Area

Around the 014 Ustler Nursery

Bill, we have completed the conceptual planning for a stormwater
management system for the area around the o©ld Ustler Nursery,
which is generally bounded by New Hampshire, Orange, Washington
and Sharpey;Streets (See Exhibit 1). The purpose of this letter
report is to summarize our findings and present our recommenda-~
tions.

Backaround. In recent years, the depressional area around the
old Ustler Nursery has come under development pressure. Based
on data provided to the City by one developer, the low spot
which receives stormwater runoff from the depressional area is
underlain with poorly drained soils. It has been reported by
the City that a drainage well is located in the wvicinity of the
low spot. This well has provided a point of discharge for the
low spot, which explains why serious flooding has not been a
problem in the past. However, there have been instances of
flooding problems observed by residents who live near the vacant
depressional area.

Because the City is concerned that future development in the
depressional area could create serious stormwater problems, the
City authorized Boyle to develop a conceptual plan for a posi-
tive stormwater outfall. ' The Clty undertook the study because
there are four separate properties within the depressional area,
and it wanted an unbiased analysis covering the gntire area, not
a piecemeal analysis of each individual property.

Positive oOutfall Options. We identified the following four

positive outfall options for the depressional area.

1. Continue to rely on the existing drainage well. This was
not felt to be an acceptable option because of environmental
concerns, and the City's desire to eliminate existing
drainage wells, 'if possible.
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2. Discharge to the unnamed lake near the southwes? corner of
the depressional area. This lake receives stormwater runoff
from a system of inlets and pipes in US 441, which were con-
structed by FDOT. It was reported that water levels in the
lake are monitored by means of a drainage well. This option
was not acceptable for the same reasons outlined in 1.
above.

3. Construct a retention area in the low spot. Penetrate the
poorly drained soils by installing sand packed "chimneys",
or similar devices. This procedure was proposed by one
developer. This was not felt to be an acceptable option
because of the unreliability of such a facility. Over a
period of time, the "chimneys" could become clogged with the
poorly drained natural soils, thereby reducing their effec-
tiveness and resulting in flooding.

4. Install a discharge pipe from the depressional aresa to Dream
Lake. It appears from the contours on the west side of
Dream Lake (refer to Exhibit 2, which is an enlargement of a
USGS quadrangle map) that water in the depressional area
spilled over to Dream Lake at one point in time. This may
have occurred before the drainage well was installed. Under
this option, a positive discharge that may have existed at
one time would be established. This was felt to be the most
reliable and environmentally sound option. Under ¢his

ion, the exist ainage w W be eliminated.

Procedure. We met with a representative of St. Johns River
Water Management District (SJRWMD), which has stormwater permit-
ting jurisdiction over developments planned within the depres-
sional area. At that meeting, we agreed upon a procedure for
analyzing a direct discharge from the depressional area to Drean
Lake. SJRWMD stated that it was concerned about the impact that
discharge from the depressional area would have on water levels
in Dream Lake. Dream Lake discharges to lLake McCoy via a single
24-inch diameter pipe under Park Avenue and an open ditch.
SIJRWMD did not feel that it would be concerned with the impact
on Lake McCoy because the lake receives runoff from a much
larger drainage area than Dream Lake.

As a result of our meeting vith SIRWMD, we followed the follow-
ing procedure in our analysis:

1. Estimate the water level in Drean Lake resulting from the

flow it receives from the area that is presently tributary
to it under design storm cond1t1ons (the Dream lake Basin on
Exhibit 2).
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2. Estimate the facilities that will have to be installed to
allow the depressional area to discharge to Dream Lake with-
out a significant increase in the water levels calculated in
Step 1 abovs. '

The new facllities will consist of detention facilities within
the depressional area, a discharge pipe connecting the detention
facilities with Dream lLake, and additional discharge pipes out
of Dream Lake.

We used the Route IV flood routing computer program to perform
our analysis. '

cript of Depre ona . The boundary of the depres-
sional area drainage basin was estimated from an old drainage
master plan, field observations, and discussions with City
staff. (See Exhibit 2). Soil types were estimated from the
Orange County SCS Soil Survey Interim Report (1985). Existing
land use was obtained from aerial photos ¢taken in 1986 and
information provided by cCity staff. Under existing development
conditions (See Exhibit 2), we estimated the composite curve
number (CN) to be 63. To estimate the CN under future developed
conditions, we reviewed plans for the Xebec Apartments and
Rhapsody Oaks, two developments planned within the depressional
area. We also looked at two existing nearby developments (Main
Avenue Apartments and Main Avenue Villas West). Assuming that
future development within the depressional area would be similar
to these four developments, we estimated a composite CN of 79
under post-development conditions.

Dream Lake Basin. The Dream Lake Basin (see Exhibit 2) is
almost fully developed at this time. The Dream Lake Basin actu-
ally consists of three subbasins, or reaches. The first reach
is comprised of those areas which drain to the lake via overland
flow. These are located south and north of the lake. The
second and third reaches are located in the Dream lLake subdivi-
sion, located northwest of the lake. Reach 2 1s a retention
pond which receives flowv from approximately five acres of the
subdivision. This pond overflows into a second pond designated
as Reach 3, which receives runoff from the remainder of the sub-
division. This second pond (Reach 3) discharges to Dream Lake
via an 18-inch pipe. Since our modeling conditions consider a
storm event more severe than the storm event used to size the
ponds and pipe, Reach 3 actually spills over its banks into
Dream Lake. '

Deslan Crijteria. The following design criterla were used:

% 25 year, 24 hour storm event
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& Initial level of Dream Lake before the storm event is 114.¢
feet above MSL (based on data shown on USGS quadrangle maps
and confirmed from data shown on FDOT construction plans for
Park Avenue).

* SCS rainfall distribution curve.
# Antecedent moisture content factor of 2.

# The minimun detention pond volume within the depressional
area is egual to the sum of (a) the volume necessary to keep
post-development discharge equal to pre-development dis-
charge, and (b) the first 1/2-inch of rainfall over the
basin. This equates to 12 acre-feet (Ac-ft).

ts of A . As a basis for comparison, we estimated
the area that would be flooded within the depressional area
under fully developed conditiens without a positive outfall. We
estimate that approximately 33 Ac-ft of water would accumulate
in the low spot. Without a positive outfall, this volume of
water would not recede within a reascnable time period.

In our next computer analysis, we estimated the water level rise
in Dream lake as a result of flow received from only the Dream
Lake Basin. The computer modeling results for this analysis are
attached as Exhibit 3. The water level rose from 114.0 ft MSL
to 115.5 £t MSL. The peak flow through the 24-inch discharge
pipe under Park Avenue is 8 cubic feet per second (CFS).

In our next analysis, we estimated the lake level rise with both
the Dream Lake Basin and the depressional area basin routed
through Dream Lake. In this run, we assumed that (a) there was
a minimum detention volume of 12 Ac~-ft in the depressional area
basin (b) a 36-inch pipe connected the detention facilities in
the depressional area with Dream Lake, and (c) the existing 24-
inch pipe was the only discharge out of Dream lLake. The results
of this analysis showed that the water level in Dream Lake would
rise above the target level of 115.5 ft MSL.

In our next computer analysis, we enlarged the detention volume
within the depressional area basin to 19.8 Ac-ft. This volume
detention facility would occupy approximately 10% of the total
area within the depressional area basin, which was felt to be a
reasonable upper limit for detention facility area. Other con-

- ditions were unchanged from the previous run. -This decreased

the level to which Dream Lake would rise over the previous run,
but it still caused the lake level to rise approximately 0.5 ft
above the 115.5 ft MSL target level.

Being concerned about making the detention volume within the
depressional area too large, we decided to incorporate into the
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analysis additional discharge pipes out of Dream lLake. An anal-
ysis, which is attached as Exhibit 4, includes two additional
24-inch pipes under Park Avenue. The detention pond volune
within the depressional area remained the same (19.8 Ac-ft), and
the discharge pipe from the depressional area to Dream lake was
kept the same (36-inch diameter). The results of this analysis
showed that the level of Dream Lake would not rise significantly
above 115.5 MSL. Peak discharge from the depressional area to
Dream Lake would be 36 CFS, while peak discharge out of Dream
Lake would be approximately 25 CFS (as compared with 8 CFS with-
out the depressional areas routed through the lake).

In our final computer analysis, we reduced the number of new 24-
inch discharge pipes out of Dream Lake from two to one. The
results of this analysis (See Exhibit 5) showed that the water
level in Dream Lake would only rise approximately 0.2 feet above
the 115.5 ft MSL target level (to 115.7 ft MSL). Peak discharge
from the depressional area to Dream Lake would be 36 CFS, while
peak discharge out of Dream lake would be approximately 19 CFS
(as compared with 8 CFS without the depressional area routed
through the lake).

We feel that it would be prudent to install additional discharge
capacity out of Dream Lake equivalent to two new 24-inch dia-
meter pipes to keep the level of Dream lake from rising above
the 115.5 ft MSL target level. 2Aany additional storage that the
lake might provide should be reserved for more severe storm
events. -

Recommendations. As a result of our analysis, we offer the
following recommendaticns:

1. In conjunction with new development in the depressional
area, provide the following storm drainage facillities:

a) Detention volume facilities within the depressional area
totaling 19.8 Ac-ft. This could be provided in a single
facility or multiple facilities located at the indivia-
ual properties. Underdrains will probably be regquired
in order to provide the necessary storage volume within
72 hours following a storm event.

b) A 36-inch pipe connecting the detention facilities with
the depressional area to Dream Lake. The minimum slope
should be 1.5% toward Dream Lake. We performed our
analysis under the assumption that the pipe would be
installed in Myrtle Street and lake Avenue. Shorter
routes may be used. The 36-inch pipe is conservatively
sized to provide a safety factor to handle larger design
storms.
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c) Additiona) discharge pipe capacity out of Dream Lake
equivalent to two 24-inch pipes. These pipes will have
- to be installed under Park Avenue to connect Dream Lake
with the existing ditch to Lake McCoy.

2. Submit this report to SJRWMD for conceptual approval.

3. If conceptual approval is received from SJRWMD, consult with
Orange County to see if the recommended discharge pipes can
be constructed under Park Avenue by neans of an open-cut.
This is probably the only feasible method that can be used
to install the pipes.

4. If Orange County will allow an open-cut, obtain approval
from the Orange County drainage engineer to discharge the
increased flows to the ditch and Lake McCoy. The ditch and
outlet structure at Dream Lake may have to be modified to
comply with the County's regquirements.

5. After approvals have been obtained, preliminary design plans
for developments within the depressional area should be
reviewed for conformance with the recommendatlons set forth
in this letter.

Estimated Costs. Approximate costs for the major facilities
recommended above are as follows:

i. 36~inch pipe connecting depressional area to Dream Lake;
approximate length is 1,500 ft. Estimated cost is $140,000.

2. Two 24-inch pipes or equivalent under Park Avenue connecting
Dream Lake with existing ditch. Estimated cost is $30,000.
This estimate assumes that an open-cut will be allowed by
DOrange County.

Costs associated vwith the detention facilities within the
depressional area, as well as any costs that may be associated
with improvements to the ditch have not been estimated.

We hope this report provides you with the information you need.
If you have any questions, please don't hesitate to call.

BOYLE ENGINEERING CORPORATION

. Robert E. Pehoyer, ET
Senior civil Englneer Assistant Environmental Engineer

OR-A02-204-00
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EXHIBIT 3

Reoch 3

Retention Pond in
Dream Lake S/D

Drainoge Areo = 5.2 Ac

Berm Between Ponds

Reoch 2

Detention Pord in
Dreagn Loke S/D

Drainoge Areoc = 22.5 Ac

Existing 18" Pipe

Reoch |

Dream Loke

Drainoge Area = 79.6 Ac
Oream Loke = 16.0 Ac

Existing 24" Pipe

Reach 0

Ditch to

Loke McCoy

Route [V Model: Dream Loke Drainoge Basin Under Existing Conditions;
8/17/87 DREAMEX2 1-24 inch outfall




EXHIBIT &

Reoch &

Retention Pond in Dreamn Loke
S/D - '

Reoch 2

Detention Pond (19.8 Ac-ft) Drainoge Area = 5.2 Ac

in the Depressionol Areo

L S~ Berm Bétween Ponds
e

Reoch 3

Drainage Area = 539.3 Ac

Detention Pond in Dreom Loke

S/D

. Droinoge Areoc = 22.5 Ac
L Proposed 36" Pipe

| |

Reoch |

¢~ Existing 18" Pipe

Dreom Loke

- Drainage Area = 79.6 Ac

| ~Existing 24" Pipe Plus
2-Proposed 24" Pipe

Reoch O
Ditch To
Loke McCoy

Route IV Model: Dreom Lake Droinoge Bosin with Depressional Areo odded ond
3-24 inch outfall pipes; 8/14/87 DREAMPO7 3-24 inch outfali



EXRHIBIT 5

Reach 4

Retention Pond in Dreom Loke
S/D

Reoch 2
Droinoge Afeo = 5.2 Ac

LS‘Berm Betiween Ponds

Reoch 3

Detention Pond (19.8 Ac-ft)
in the Depressional Area

Droinage Areo = 59.3 Ac

Detention Pond in Dreom Loke

S/O

Ls Proposed 36" Pipe Droinoge Areo = 22.5 Ac

1 [

Reach |

(™ Existing 18" Pipe

Dream Loke

. Drainage Area = 79.6 Ac-

| =Existing 24" Pipe Plus
| =Proposed 24" Pipe

Reoch O

Ditch To
Lake McCoy

Route IV Model: Dream Loke Drainage Bosin with Depressional Arec odded and
3-24 inch outfall pipes; 8/14/87 DREAMPO7 2-24 inch outfall
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PROFESSIONAL ENGINEERING CONSULTANTS, INC.

TO:

FROM:

DATE:

PROJECT STATUS REPORT NO, 2

Mr. Deodat Budhu, P.E., P.H.
Senior Engineer

David W. Hamstra, P.E. ﬂwp
Project Manager

April 5, 1996

SUBJECT:  Stormwater Management Master Plan

for the Lake McCoy, Lake Coroni,
and Lake Prevatt Drainage Basins
Orange County Project No. Y5-811

The following is a list of tasks completed to date and tasks remaining to complete the above
referenced project.

TASKS COMPLETED FOR THE WEEKS OF 01/28/96 TO 04/06/96

1.

On Monday, January 29, 1996, PEC (David Hamstra) prepared “Project Status
Report No. 1" which discussed the tasks completed for weeks 08/20/95 to 01/27/96.

On Monday, January 29, 1996, PEC (Walt Phillips) received a letter from the
SJRWMD (Tim Minter), dated January 26, 1996, and one (1) 8 mm tape containing
the requested arc/info data (land use, soils, 5-foot contours, etc.).

On Friday, February 9, 1996, PEC (David Hamstra) received one (1) copy of the
Water Quality Data Analysis Report from Lotspeich and Associates, Inc. (Carolyn
Schultz), dated February 6, 1996.

On Friday, February 9, 1996, PEC (David Hamstra) received copiés of the reduced
survey field notes from Jones, Hoechst & Associates, Inc. (Evin Jones).

On Thursday, February 15, 1996, PEC (David Hamstra) received pages 15, 16, and
17 of the reduced survey field notes from Jones, Hoechst & Associates, Inc. (Evin
Jones).

On Friday, February 16, 1996, PEC (David Hamstra) received pages 33 and 34 of
the reduced survey field notes from Jones, Hoechst & Associates, Inc. (Evin Jones).

On Monday, February 19, 1996, PEC (David Hamstra and Walt Phillips) conducted
Status Meeting No. 1 with Dr. M. Krishnamurthy (Orange County), Deodat Budhu
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8.

0.

10.

11.

12.

13.

14.

15.

16.

(Orange County), Danny Quick (City of Apopka), and Tom Ziegler (SJRWMD).
The purpose of the meeting was to discuss the “preliminary” flood routing results.

On Wednesday, February 21, 1996, PEC (David Hamstra) received a fax from
Danny Quick transmitting a copy of a letter prepared by Boyle Engineering
Corporation, dated October 12, 1994, regarding the King property and miscellaneous
issues associated with Lakes McCoy, Coroni, and Prevatt.

On Wednesday, February 21, 1996, PEC (David Hamstra) received one (1) set of
FDOT construction plans for Park Avenue from the City of Apopka (Danny Quick).

On Friday, February 23, 1996, PEC received construction plans from the City of
Apopka (Danny Quick) for Wekiva Glen Subdivision and Summerset Subdivision and
the Wekiva Park revised calculations.

On Thursday, February 29, 1996, PEC (Walt Phillips) transmitted a marked-up
topographic map to Orange County (Deodat Budhu) regarding a recently constructed
:bim} :fgvithin Lake Coroni.
T4y _
Onu‘Thursday, March 7, 1996, PEC (David Hamstra and Walt Phillips) conducted
Status Meeting No. 2 with Dr. M. Krishnamurthy, Deodat Budhu, Danny Quick and
Tom Ziegler. The purpose of the meeting was to discuss the existing conditions and

recommended improvements.

On Wednesday March 13, 1996, PEC (Walt Phillips) prepared and mailed a letter to
Deodat Budhu requesting additional survey work to be performed by the Orange
County Survey Department in order to refine the computer model and supplement
three (3) critical areas.

On Wednesday, March 13, 1996, PEC (David Hamstra) spoke with Mr. Ronald H.
Wilson, P.E. (R.H. Wilson & Associate) regarding Rhapsody Oaks and The Oaks
at Sumnit Lake Subdivisions. Mr. Wilson expressed his dismay with PEC’s findings
and discounted the possibility of the FDOT pond overflowing towards the north.
David informed Mr. Wilson that PEC would transmit a copy of the “Draft”
Engineering Report, with the County’s permission, in order to review our model,
results, assumptions, etc.

On Thursday, March 14, 1996, PEC (Walt Phillips) received a fax from Danny Quick
transmitting a copy of a report prepared by Boyle Engineering Corporation, dated
August 26, 1987, regarding development in the vicinity of Dream Lake and the Old
Ustler Nursery.

On Tuesday, March 19, 1996, PEC (Walt Phillips) received copies of the Sandpiper
Road plan and profile and cross-section sheets from Deodat Budhu.
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17. On Tuesday, March 26, 1996, PEC (David Hamstra and Walt Phillips) conducted a
9:00 a.m. meeting with Carolyn Schultz (Lotspeich and Associates, Inc.). The
purpose of the meeting was to discuss the scope of the required field work necessary
for the wetland evaluation associated with the Votaw Rodd pond retrofit.

18. On Monday, April 1, 1996, PEC (David Hamstra and Walt Phillips) conducted a 2:00
p.m. meeting with Gabi Stephan (L. J. Nodarse & Associates, Inc.). The purpose
of the meeting was to discuss the scope of the required field work necessary for the
borings associated with the Votaw Road pond retrofit.

19. On Tuesday, April 2, 1996, PEC (Walt Phillips) attended an 11:00 a.m. meeting at
the Wekiwa Springs State Park to discuss the concerns of the park regarding the water
levels and discharge rate associated with Lake Prevatt. On Saturday, March 30,
1996, Central Florida received approximately 4-inches of rainfall and the park staff
expressed concerns that the upstream runoff, specifically from Wekiva Park
Subdivision, was causing excessive flood stages and flow rates.

20. On Wednesday, April 3, 1996, PEC (Walt Phillips) received copies of the reduced
survey notes from Deodat Budhu for the Lake McCoy outfall ditch and the mobile
home park outfall pipe. On that same day, Walt spoke with Deodat and informed him
that the survey notes were incomplete and would require additional
measurements/distances.

21. On Thursday, April 4, 1996, PEC (David Hamstra) submitted Minority/Women
Business Enterprise Quarterly Report No. 2 to Juan Belgodere.

22. During the months of February and March, PEC (Walt Phillips, Troy Tarbox, and
List Steele) completed the following tasks:

. The basin and sub-basin parameters (drainage areas, weighted runoff curve
numbers, times of concentration, and peak rate factors);

. Developed input data for the adICPR computer model (nodes and reaches);

. Flood routed three (3) storm events and plotted the limits of the 100-year
flood plain associated with the five (5) main water bodies;

° Began Section 1 (introduction) of the Engineering Report;

. Approximately 80% complete with Exhibits No. 1 to 4 (land use, soils, nodal
diagram, and flood plain limits, respectively); and

. Developed the recommended improvements to address flood protection, water
quality and localized flooding.
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TASKS TO BE COMPLETED

1. Follow-up with Carolyn Schultz regarding the Wetland Evaluation Report (expect
Monday, April 8, 1996). ’

2. Follow-up with Gabi Stephan regarding the Geotechnical Report (expect the week of
April 8, 1996).

3. Follow-up with Deodat Budhu regarding the additional survey data, specifically the
drainage ditch for the wetland system located east of Park Avenue and south of Welch
Road.

4. Coordinate with Deodat Budhu and WBQ regarding the roadway improvements
associated with Sandpiper Road.

5. Coordinate with Danny Quick and Ron Wilson regarding the proposed Rhapsody
Oaks Development.

6. Complete and distribute the “Draft” Engineering Report by Friday, April 19, 1996.

7. Conduct a public workshop/presentation to discuss the existing conditions and
recommended improvements.

8. Submit Minority/Women Business Enterprise Qué.rterly Report No. 3 by July 10,
1996.

END OF MEMO

F:\cler\ld\wpwin\oc-70\011p.rpt

cc: Danny Quick, City of Apopka
Thomas Ziegler, St. Johns River Water Management District
Leila Jammal Nodarse, L.J. Nodarse & Associates, Inc.
Evin Jones, Jones, Hoechst, & Associates, Inc.
Carolyn Schultz, Lotspeich and Associates, Inc.
Walt Phillips, PEC
File OC-70 (1-1.0)



engineers
planners
surveyors

PEC

PROFESSIONAL ENGINEERING CONSULTANTS, INC.

TO: Mr. Deodat Budhu, P.E.
Senior Engineer \\
FROM: David W. Hamstra, P.E. Q\)\S
Project Manager
! ok +
DATE: May 10, 1996
SUBJECT: Stormwater Management Master Plan

for the Lake McCoy, Lake Coroni,
and Lake Prevatt Drainage Basins
Orange County Project No. Y5-811

The following is a list of tasks completed to date and tasks remaining to complete the above
referenced project.

)

E E W 4/07/ 0 04/27/

On Friday, April 5, 1996, PEC (David Hamstra) prepared “Project Status Report No. 2"
which discussed the tasks completed for weeks 01/28/96 to 04/06/96.

The week of April 8, 1996, PEC (Walt Phillips) received the remainder of the Orange
County survey notes associated with the existing wetland system located east of Rock Springs
Road and south of Welch Road.

On Tuesday, April 9, 1996, PEC (David Hamstra) received one (1) copy of the
Environmental Report from Lotspeich and Associates, Inc. (Carolyn Schultz).

On Thursday, April 11, 1996, PEC (Lisa Steele) transmitted an AutoCAD base map to L.J.
Nodarse & Associates, Inc. (Gabi Stephan).

The week of April 15, 1996, PEC (Walt Phillips) finalized the ICPR routings based on
Orange County survey notes and Mike Galura’'s HEC-RAS analysis of various channel/ditch
sections.

On Tuesday, April 16, 1996, PEC (David Hamstra) spoke with Ron Wilson (682-1990)
regarding Rhapsody Oaks and The Oaks at Summit Lake Subdivisions. Ron called to dispute
the predicted peak stage associated with the FDOT pond that receives stormwater runoff from
U.S. 441.

Ron claimed that the FDOT pond would not stage as high as predicted by PEC but instead
would sheet flow at lower elevations. David informed Ron that based on the STIRWMD aerial
topographic map, the FDOT pond and existing wetland system within the proposed
developments is contained below elevation 148.0. David requested that Ron drop off the
topographic survey associated with the subdivisions in order to compare to the SIRWMD
aerial topographic maps utilized by PEC. As of the date of this memorandum, PEC has
received no additional information from Ron Wilson.

On Thursday, April 25, 1996, PEC (David Hamstra) prepared and faxed a letter to Deodat
Budhu requesting a 21-day extension.

200 East Robinson Street « Suite 1580 « T
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8. On Friday, April 26, 1996, PEC (David Hamstra) received three (3) draft copies of the
Geotechnical Report from L.J. Nodarse & Associates, Inc. (Gabi Stephan).

9. During the month of April, PEC (Walt Phillips, Mike Galura, and Lisa Steele) completed the
following tasks: -

: v
. Section 1 (Introduction) and Section 2 (Existing Conditions) of the Engineering
Report;

. Exhibits No. 1 to 4; and
J ICPR routings associated with the Existing Conditions.

TASKS TO BE COMPLETED

1. Complete Section 3 (recommended improvement) of the Engineering Report and the
recommended improvements Flood Routing Analysis.

2. Finalize and transmit the “Draft” Engineering Report (Volume I) and Calculations (Volume ”
II) by Friday, May 10, 1996.

3. Coordinate with Deodat Budhu and WBQ regarding the roadway improvements associated
with Sandpiper Road.

4. Coordinate with Danny Quick and Ron Wilson regarding the proposed Rhapsody Oaks
Development.

5. Conduct a public workshop/presentation to discuss the existing conditions and recommended

improvements after receiving review comments of the “draft” submittal.
6. Submit Minority/Women Business Enterprise Quarterly Report No. 3 by July 10, 1996.

END OF MEMO

F:\cler\ld\oc-70\013.P.MEM

cc: Danny Quick, City of Apopka
Thomas Ziegler, St. Johns River Water Management District
Leila Jammal Nodarse, L.J. Nodarse & Associates, Inc.
Evin Jones, Jones, Hoechst, & Associates, Inc.
Carolyn Schultz, Lotspeich and Associates, Inc.
Walt Phillips, PEC
File OC-70 (1-1.0)
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TO: Mr. Deodat Budhu, P.E.
Senior Engineer [3 \)N\
FROM: David W. Hamstra, P.E.
Project Manager
DATE: June 3, 1996
SUBJECT: Stormwater Management Master Plan

for the Lake McCoy, Lake Coroni,
and Lake Prevatt Drainage Basins
Orange County Project No. Y5-811

+ The following is a list of tasks completed to date and tasks remaining to complete the above referenced
“ project.

0 4/28/96 TO 06/01/

The weeks of April 29, 1996, and May 6, 1996, PEC (David Hamstra, Walt Phillips, Mike
Galura, and Lisa Steele) finalized the Draft Engineering Report (Volume I) and Calculations
(Volume II).

On Thursday, May 9, 1996, PEC (David Hamstra) received a letter from Orange County
(Deodat Budhu), dated May 7, 1996, granting a 21-day extension.

On Friday, May 10, 1996, PEC (David Hamstra) prepared “Project Status Report No. 3"
which discussed the tasks completed for weeks 04/07/96 to 04/27/96.

On Friday, May 10, 1996, PEC submitted “Draft” copies of Volumes I and II to Orange
County (Deodat Budhu), City of Apopka (Danny Quick), and STRWMD (Tom Ziegler) for
review and comment.

On Tuesday, May 28, 1996, Deodat contacted David Hamstra to request that PEC conduct
a presentation to the Wekiva River Basin Ecosystem Working Group. On the same day, PEC
(David Hamstra) received a fax from Orange County (Deodat) transmitting a copy of the May
29, 1996 Wekiva River Basin Ecosystem Working Group Meeting Agenda.

On Tuesday, May 28, 1996, PEC (David Hamstra and Lisa Steele) prcparéd a hand-out and
exhibit for the Wekiva River Basin Group presentation.

On Wednesday, May 29, 1996, PEC (David Hamstra) presented a Project Overview to the
Wekiva River Basin Ecosystem Working Group.

On Thursday, May 30, 1996, PEC (David Hamstra) transmitted one (1) copy of the Draft
Engineering Report and Calculations to Dr. M. Krishnamurthy for review and comment.

200 East Robinson Street + Suite 1580 « Orlando, Florida 32801 + 407/422-8062 + FAX 407/848-9401
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TASKS TO BE COMPLETED

1.

5.

Coordinate with Deodat Budhu and WBQ regarding the roadway improvements associated
with Sandpiper Road. Also, coordinate with Deodat Budhu and DRMP regardmg roadway
improvements associated wnh Rock Springs Road.

Coordinate with the City of Apopka and Ron Wllson regardmg the proposed Rhapsody Oaks
Development. - -°

Conduct a second public workshop/presentation to discuss the existing conditions and
recommended improvements after receiving review comments of the “draft” submittal.

Have PEC finalize and distribute copies of the Engineering Report and Calculations upon
receipt of review comments from Orange County, Apopka, and the STRWMD.

Submit Minority/Women Business Enterprise Quarterly Report No. 3 by July 10, 1996.

END OF MEMO

.F:\cler\ld\oc-70\015.P.MEM

cc:

Steve Lockington, City of Apopka

Thomas Ziegler, St. Johns River Water Management District
Leila Jammal Nodarse, L.J. Nodarse & Associates, Inc.
Evin Jones, Jones, Hoechst, & Associates, Inc.

D. J. Silverberg, Lotspeich and Associates, Inc.

Walt Phillips, PEC

File OC-70 (1-1.0)
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PROFESSIONAL ENGINEERING CONSULTANTS, INC.

TO:

FROM:

DATE:
SUBJE

PROJECT STATUS REPORT NO. 5

Mr. Deodat Budhu, P.E.
Senior Engineer 0 \S

David W. Hamstra, P.E.
Project Manager

July 15, 1996  r

CT: Stormwater Management Master Plan
for the Lake McCoy, Lake Coroni,
and Lake Prevatt Drainage Basins
Orange County Project No. Y5-811

The following is a list of tasks completed to date and tasks remaining to complete the above
referenced project.

TASKS COMPLETED FOR THE WEEKS OF 06/02/96 TO 07/13/96

1.

On Monday, June 3, 1996, PEC (David Hamstra) prepared “Project Status Report No.
4" which discussed the tasks completed: for weeks 04/28/96 to 06/01/96.

On Tuesday, June 18, 1996, PEC (Walt Phillips) received a fax from the City of
Apopka (Steve Lockington) transmitting a 4-page letter prepared by Mr. Ron Wilson
regarding the Rhapsody Oaks Subdivision. Walt reviewed the comments in order to
inform the City of Apopka of their validity.

The weeks of June 24, 1996, and July 1, 1996, PEC (Tom Kelley, Craig Batterson,
David Hamstra and Walt Phillips) spoke with Mr. Jeff Garner (Developer of Rhapsody
Oaks); Mr. Ron Wilson (Engineer of Record for Rhapsody Oaks); Ms. Nicole Guillet
(City of Apopka - Director of Planning); Mr. Tom Ross (Attorney for Mr. Jeff Garner);
and Orange County staff (Dr. M. Krishnamurthy and Deodat Budhu) regarding the
proposed Rhapsody Oaks Subdivision.

The week of June 24, 1996, PEC (Walt Phillips and Mike Galura) developed a rating
curve associated with the FDOT/Ustler pond and reran the adICPR model with and
without the drainwell to demonstrate that its inclusion in the model does not
substantially change the results or negate the recommendations contained in the Draft
Report.

On Thursday, June 27, 1996, PEC (David Hamstra) received a fax from Ron Wilson
transmitting his 4-page letter to Mr. Jeff Garner.

On Wednesday, July 3, 1996, PEC (David Hamstra) received a letter from Deodat
Budhu, dated July 1, 1996, transmitting the review comments from Orange County,
City of Apopka, and the St. Johns River Water Management District regarding the
Draft Engineering Report and Calculations.
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7. On Wednesday, July 10,' 1996, PEC (David Hamstra) prepared and submitted Quarterly
Report No. 3 to Mr. Juan Belgodere (Orange County Minority/Women’s Business
Enterprise Department). ,

8. On Thursday, July 11, 1996, PEC (Craig Batterson, David Hamstra, and Walt Phillips)
attended a 10:30 a.m. meeting ,at Apopka City Hall with Nicole Guillet, Steve
Lockington, Ron Wilson, and Jeff Garner. The purpose of the meeting was for PEC
to explain the modeling and the technical issues supporting PEC’s recommendations
(i.e., redesign the proposed stormwater pond to accept the off-site discharge from the
Ustler Pond and to accommodate the loss of floodplain storage).

TASKS TO BE COMPLETED

1. Schedule a meeting with Deodat Budhu to discuss the review comments with Orange
County, Apopka, and the St. Johns River Water Management District (SJRWMD).
During the meeting, PEC will also discuss the possibility of additional compensation
based on out of scope services (e.g., “Geo-referencing” the County’s Base Maps,
Rhapsody Oaks).

2. Conduct a second public workshop/presentation to discuss the existing conditions and
recommended improvements after meeting with Orange County, Apopka, and the St.
Johns River Water Management District (SJRWMD) regarding their review comments.

3. Have PEC finalize and distribute copies of the Engineering Report and Calculations
after addressing the review comments and feedback from the public workshop.

4. Follow-up with the City of Apopka (Steve Lockington and Nicole Guillet) and Ron
Wilson regarding the proposed Rhapsody Oaks development.

5. Coordinate with Deodat Budhu and WBQ regarding the roadway improvements
associated with Sandpiper Road. Also, coordinate with Deodat Budhu and DRMP
regarding roadway improvements associated with Rock Springs Road.

6. Submit Minority/Women Business Enterprise Quarterly Report No. 4 by October 3,
1996.
END OF MEMO

g:\cler\ld\oc-70\019.P.MEM

cc: Steve Lockington, City of Apopka
Thomas Ziegler, St. Johns River Water Management sttnct
Walt Phillips, PEC
File OC-70 (1-1.0)
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PROFESSIONAL ENGINEERING CONSULTANTS, INC.

TO:

FROM:

DATE:

PROJECT STATUS REPORT NO. 6

Deodat Budhu, P.E.
Senior Engineer
W

David W. Hamstra, P.E.
Project Manager

October 28, 1996

SUBJECT: Stormwater Management Master Plan-

for the Lake McCoy, Lake Coroni,
and Lake Prevatt Drainage Basins
Orange County Project No. Y5-811

The fol

lowing is a list of tasks completed to date and tasks remaining to complete the above

referenced project.

TASKS COMPLETED FOR THE WEEKS OF 07/14/96 TO 10/26/96

1.

On Monday, July 15, 1996, PEC (David Hamstra) prepared and mailed “Project Status
Report No. 5" which discussed the tasks completed for weeks 06/02/96 to 07/13/96.

On Monday, July 15, 1996, PEC (David Hamstra) received a letter from Steve
Lockington (interim City Engineer), dated July 12, 1996, thanking PEC for their
assistance in the Rhapsody Oaks Subdivision issue.

On Monday, July 15, 1996, PEC (Walt Phillips) transmitted a 3.5-inch diskette
containing adICPR input/output files to Ron Wilson.

On Tuesday, August 6, 1996, PEC (David Hamstra and Walt Phillips) attended a 9:30
a.m. meeting with Deodat Budhu, Tom Ziegler, and Steve Lockington to discuss the
review comments associated with the Draft Engineering Report and Drainage
Calculations.

On Wednesday, August 7, 1996, PEC (David Hamstra) received a fax from Deodat
Budhu transmitting preliminary calculations associated with the Sandpiper Road drainage
and roadway improvements.

The week of August 12, 1996, PEC (David Hamstra and Walt Phillips) reviewed the
Sandpiper Road calculations and coordinated with Deodat Budhu regarding PEC’s
review comments/recommendations.

On Wednesday, August 14, 1996, PEC (David Hamstra) prepared and submitted
Addendum No. 1 to Deodat Budhu regarding a proposal for additional compensation
in the amount of $26,000.

On Monday, August 19, 1996, PEC (Walt Phillips) transmitted a 3.5-inch diskette
containing adICPR input/output files to Deodat Budhu.
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9. On Wednesday, August 28, 1996, PEC (David Hamstra) received the following
documents from Penny Post (Orange County) for review and comment:

° Tabulation of the 10-year and 100-year storm events;
° adICPR input/output; and ‘
° Excerpts of the Sandpiper Road construction plans.

10. On Wednesday, August 28, 1996, David Hamstra spoke with Deodat Budhu at 4:50
p.m. regarding Commissioner Stanley’s comments associated with the Draft Engineering
Report.

11. On Friday, August 30, 1996, PEC (David Hamstra) received a letter from Deodat
Budhu, dated August 29, 1996, responding/denying PEC’s request for additional
compensation.

12. The week of September 9, 1996, PEC (David Hamstra) reviewed the Sandpiper Road
results and adICPR analysis and informed Deodat Budhu of PEC’s comments.

13. On Monday, September 9, 1996, PEC (David Hamstra) received a fax from Deodat
Budhu transmitting examples of public information documents for the upcoming public
involvement meeting.

14. On Tuesday, September 10, 1996, PC (David Hamstra) received a fax from Deodat
Budhu transmitting additional examples of public information documents.

15. ~ On Friday, September 13, 1996, PEC (David Hamstra) received a letter from Deodat
Budhu, dated September 12, 1996, confirming that the public meeting has been
scheduled for September 25, 1996.

16. On Friday, September 13, 1996, PEC (David Hamstra) received a fax from Deodat
Budhu transmitting a Draft Public Information Pamphlet prepared by Ken Thomas
(Orange County Planning Department).

17. On Wednesday, September 18, 1996, PEC (David Hamstra) finalized and transmitted
the public information package to Deodat Budhu.

18. On Wednesday, September 18, 1996, PEC (David Hamstra) received a fax from Deodat
Budhu regarding rescheduling of the public meeting from September 25, 1996 to
October 3, 1996.

19. On Thursday, September 19, 1996, PEC (David Hamstra) received a letter from Steve
Lockington, dated September 18, 1996, informing PEC to invoice Jeff Garner
(Developer of Rhapsody Oaks Subdivision) directly for the fees ($1,412.50) associated
with meetings and coordination with Ron Wilson.

20. On Tuesday, September 24, 1996, PEC (David Hamstra) received a fax from Deodat
Budhu confirming the October 3, 1996 public involvement meeting.

21. The week of September 30, 1996, PEC (David Hamstra, Lisa Steele, and Heather
Stephens) began preparing the overheads and exhibits for the upcoming public meeting.
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22. On Wednesday, October 2, 1996, PEC (David Hamstra and Walt Phillips) attended an
11:00 a.m. meeting with M. Krishnamurthy and Deodat Budhu to discuss the format
and content of PEC’s public meeting presentation.

23. On Tuesday, October 3, 1996, PEC (David Hamstra and"Walt Phillips) conducted the
public involvement meeting from 6:00 to 9:30 p.m. at Dream Lake Elementary School.

24. On Friday, October 4, 1996, PEC (David Hamstra) received a fax from Deodat Budhu
transmitting a copy of the sign-in sheets.

25. On Monday, October 7, 1996, PEC (David Hamstra) received a fax from Deodat Budhu
transmitting Deodat’s notes from the October 3, 1996 public meeting.

26. On Tuesday, October 8, 1996, PEC (David Hamstra) prepared and submitted Quarterly
Report No. 4 to Mr. Ronnie Escano (Senior Contract Administrator, Orange County
Business Development Department).

27. On Tuesday, October 8, 1996, PEC (David Hamstra) spoke with Mr. Bill Morris at
'2:40 p.m. regarding the recommendations associated with the unnamed Ustler Road

pond.

28. On Wednesday, October 9, 1996, PEC (Walt Phillips) transmitted the Draft Report to
Jim Bradner (FDEP) for review and comment.

29. . On Thursday, October 10, 1996, PEC (David Hamstra) spoke with Mr. Murray King
at 10:30 a.m. regarding the chronic flooding problems associated with the King

property.

30. On Friday, October 18, 1996, PEC (Walt Phillips) spoke with Mr. Jim Bradner at
11:45 a.m. regarding FDEP’s review. Jim informed Walt that FDEP had no comments

associated with PEC’s Draft Report.

31. On Friday, October 18, 1996, PEC (David Hamstra) spoke with Mr. Joe Foley at 12:00
p-m. regarding the proposed Lake McCoy control structure. On that same day, PEC
faxed Mr. Foley a copy of the Orange County normal high water ordinance.

32. On Friday, October 18, 1996, PEC (David Hamstra) received a letter from Mr. Ronald
Edenfield, dated October 8, 1996, regarding the Lake Coroni discharge elevation and
downstream conveyance systems.

33. On Friday, October 18, 1996, PEC (David Hamstra) received a letter from Mr. William
Morris, dated October 14, 1996, regarding the unnamed Ustler Road pond.

34, The week of October 21, 1996, PEC (Lisa Steele) plotted the water surface elevations
for Lakes McCoy, Coroni, Prevatt and Dream Lake based on Orange County records.

3s. On Wednesday, October 23, 1996, PEC (Walt Phillips) spoke with Steve Lockington
(Boyle Engineering/City of Apopka) regarding revised calculations submitted by Ron
Wilson for the proposed Rhapsody Oaks Development.
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TASKS TO BE COMPLETED

1.

Prepare for and attend the October 31, 1996 meeting at 9:30 a.m. with Orange County,
the St. Johns River Water Management District (SSRWMD), and the City of Apopka
to discuss the comments and concerns brought up during and after the October 3, 1996
public involvement meeting.

Have PEC finalize and distribute copies of the Engineering Report and Calculations
after addressing the review comments and feedback from the public workshop. Follow-
up with Deodat regarding the Orange County Commission adopting the
recommendations.

Follow-up with the City of Apopka (Steve Lockington and Nicole Guillet) and Ron
Wilson regarding the proposed Rhapsody Oaks development (City received revised
construction plans and Drainage Calculations the week of October 21, 1996).

Submit Minority/Women Business Enterprise Quarterly Report No. 5 by January 2,
1997.

END OF MEMO

g:\cler\ld\oc-70\023.P.rpt

cc:

Steve Lockington, City of Apopka

Thomas Ziegler, St. Johns River Water Management District
"Walt Phillips, PEC

File OC-70 (1-1.0)
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PROFESSIONAL ENGINEERING CONSULTANTS, INC.

PROJECT MEMORANDUM
TO: Deodat Budhu, P.E.
Senior Engineer $
FROM: David Hamstra, P.E.

Project Manager
DATE: October 30, 1996
SUBJECT: Lakes McCoy, Coroni, and Prevatt

Drainage Basin Study
Contract No. Y5-811

On Thursday, October 3, 1996, PEC (David Hamstra and Walt Phillips) attended and
participated in the public involvement meeting at Dream Lake Elementary School for the
above referenced project. Approximately 70 people were in attendance, approximately
60 residents and 10 representing the public sector (refer to Attachment "A"). The
purpose of the public involvement meeting was to present the results of the Draft
Engineering Report and discuss in detail the recommendations associated with flood
control, water quality, and localized flooding. The following is a list of pertinent topics,
questions, and/or issues discussed during the meeting.

1. The King family (Mr. Murray King) complained about chronic flooding on their
property and even structural flooding on a few occasions. The following are
some reasons brought up during and after the meeting that the King family believe
to be the cause of their problems:

e  Continual development within the watershed, specifically the Pines of
Wekiva Subdivision;

o Alternations to the Buchan Pond control structure; and

» The City of Apopka drains their water supply system tanks into the
Buchan Pond outfall system.

The King family strongly opposed the recommendations associated with the
Dream Lake outfall system and the Lake McCoy control structure. They would
like to see the proposed weir elevation associated with Lake McCoy lower than
proposed (elevation 61.0) which is in direct opposition of the majority of the Lake
McCoy residents.

engineers

planners
i amismen 2NN Fact Rahinean Qtrant o Quita 1RAN » Nirlandn Fiarida DRN1 o ANTIADD.RNAD « FAY 4AN7/R4Q.Q401




Deodat Budhu, P.E.
October 30, 1996

Page 2

Mr. Peter Scalco (1800 Wekiwa Circle) was concerned that the recommendations

- (e.g., Dream Lake outfall system) would impact Lake Prevatt and the Wekiva

State Park. Peter also suggested that the St. Johns River Water Management
District (SJRWMD) and/or Orange County revise their regulations in order to
"regulate” the post-development annual volume of runoff to pre-development
conditions.

Mr. Ronald Edenfield (607 East Sandpiper Road) was extremely upset that
nothing was suggested to improve the outfall conditions (ditch north of Welch
Road) and/or discharge elevations (culverts under Paradise Isle Drive and Welch
Road) associated with Lake Coroni. Both Mr. Edenfield and another resident on
Lake Coroni believe that lowering the existing culverts under the power easement
and Paradise Isle Drive would improve water levels.

Mr. Chris Smith (426 Tanglewilde Street) recommended that the stormwater
runoff from the school bus parking facility be incorporated as a water quality
improvement. '

Several complaints about the secondary conveyance systems, and supposedly
structural flooding, in the vicinity of Tanglewilde Street and Ustler Road.
Orange County Maintenance staff were present and stated that they have
continued to work directly with the residents.

A resident on South Lake McCoy supplied a picture prior to the meeting which
demonstrates standing water in his rear yard (refer to Attachment "B"). The City
of Apopka, as a minimum, may want to survey the water level and rear yard
elevations in order to inform the resident to relocate his fence closer to his house.
There is a possibility that the fence is built in the Lake's normal water level limits
(elevation 65.0, plus or minus 6-inches).

There was a general concern that adopting a "new" base flood (100-year)
elevation would cause additional flooding and less maintenance. The residents
were reminded repeatedly that the "new" base flood elevations were based on
existing conditions, not increases due to development and/or structural
improvements.

Also, plenty of comments were centered around localized flooding issues. PEC
stated repeatedly that the basin study involved the "Big Picture" and flood
protection and pot addressing flooding associated with an inadequate conveyance
system.
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8. Since the meeting, several residents called and/or mailed letters to PEC regarding
the same and/or additional comments. Refer to Attachment "C" for copies of
letters and telephone conversations. ' ’

END OF MEMO
bk/024p

cc: Jay Davoll, City of Apopka
Steve Lockington, City of Apopka
Thomas Ziegler, SIRWMD
Walt Phillips, PEC '
File OC-70 (1-1.0)
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RONALD H. EDENFIELD
- 607 E. Sandpiper Road
Apopka, Florida 32712
(407) 880-1006 home
(407) 294-6324 office
(407) 294-0952
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October 8, 1996

Mr. David Hamstra s -Oé__,)o
Professional Engineering Consultants, Inc. ofra. b
200 E. Robinson St., Suite 1560 o i \-l.0

Orlando, FL 32801-1955
Re: Lake McCoy, Coroni & Prevatt
Drainage Basin Study

Dear Mr. Hamstra:

I attended the October 3, 1996 meeting regarding the above
captioned study.

It was presented that your "study" was substantially complete.
Your study is far from complete. It did nothing to insure that run
off and flood waters would pass from Lake Coroni to Lake Prevatt
continuing to the Wekiva River Basin.

I am_not a professional engineer, but even the layman can see
that before you improve upstream drainage it is imperative to insure
provisions are made for proper downstream drainage all the way to
the final outfall.

The study, if implemented, will reduce the current water
storage capacity of Dream Lake by 9 inches, routing that water down
stream to eventually end up in Lake Coroni. Unless a definite down
stream flow from Lake Coroni to Lake Prevatt is included in your
study and ultimate final master plan, reducing the level of Dream
Lake should not take place.

) I agree with the study in as much as it controls the spill over
levels at each lake. Each successive upstream lake should have a
spill over elevation high enough that it is subjected to the same
potential for flooding as will occur in Lake Coroni. At the meeting
it was stated that Lake Coroni has a very high percolation and
evaporation rate and that any flooding would quickly subside. That
statement needs to be modified to state that previous flooding has
taken a minimum of 6 to 8 weeks to subside to within the boundaries
of the normal lake level. '

My profession is driven by theory, formulas and calculation,
but experience has taught me that a conversation with people knowing
the history has always provided a better compilation of decision
making facts. I would recommend that you discuss rising water type




flooding directly with the effected landowners before completing
your study. With such a long history of flooding complaints and a
pending lawsuit, it would appear that Orange County may have hired
you looking for an escape goat.

Thank you for your attention to the above.

Very trydy yours,

7 ¢

RONALD H. EDENFIELD

cc: Mr. Tom Staley, Orange County Commissioner
Mr. Deodat Budhu, Orange County Stormwater Mgmt. Dept.
Mr. Tom Ziegler, St. Jchns River Water Mgmt. District
Mr. Steve Lockington, City of Apopka '
Mr. Kenneth Thomas, Orange County Neighborhood Planning Dept.

Lakel008
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Mr. David Hamstra, P. E. O — =(8i=l&
Professional Engineering Consultants, Inc. w S q € g ;5‘;_;:]_ e
200 East Robinson Street, Suite 1560 (- = dlz %’ = 2

Orlando, Florida 32801

RE:  Lake McCoy. Coroni, and Prevatt Drainage Basin Study.

Localized Flooding: 1) Improve the outfall system for an unnamed pond west
of Ustler Road (87,000).

Dear Mr. Hamstra:

This is a follow-up of our phone conversation on the above study in which you recommend
improvements to the outfall from the “unnamed pond”. Per your recommendation, overflow is to
cross under Ustler Road and run down the property line between our property and property
owned by Don Myers. The path referred to as the “ditch” in your work is not a normal and
regular conveyance for water, and there is no well defined flow path as the water washes across
our property, overland flow takes place where the stream path varies from 10 to 30 feet wide and
generally is less than an inch deep. The “ditch™ is not wetlands property; it does not now and
never has had flora or fauna incident to wetlands.

As there is no drainage easement across our property, and we are not interested in granting one,
we feel your recommendation needs to be changed to: “improve the outfall system directing
overflow from unnamed pond into existing storm-drain going south on Ustler Road, then east on
Sandpiper to the Lake McCoy/Lake Coroni flow-way”. I am sure that you would agree the use
of the existing stormwater management infrastructure to handle any possible overflow would have
less detrimental impact than the unwanted encroachment and subsequent devaluation of
homeowner properties. L

History of the unnamed pond: This pond was originally built by the late Mr. Beerman, and
constructed by building an artificial bank higher than the road with no outlet. There is a stream
running through the property west of unnamed pond. Mr. Beerman built a dam across it where a
small spring was located, and during dry weather he could maintain the pond’s water level by
diverting water through underground pipes. The pond level was controlled by manually opening
or closing off the pipe in the stream.



October 14, 1996
Page Two

History of “the ditch™: The “ditch” referred to in your report was accidentally created
approximately 20 years ago when the eastern end of this man-made pond collapsed. It caused a
washout of unpaved Ustler Road and the property line between us and Don Myers as water
rushed southeast toward the Lake McCoy and Coroni flow-way. Repair was made by building a
dam on the pond’s eastern shoreline with an overflow under Ustler Road. :

Current status: Water has overflowed only twice during the 13 years we have lived here, and that
was because the intake in the spring was left open during heavy rains. When we complained to
the Beermans about the overflow, they closed the intake, and overflow stopped within 24 hours.
Heavy flooding during the past two years has eroded the stream’s bank, washed away the dam
and displaced the underground pipe which carried water from the spring to the pond. In the
absence of that pipe artificially raising the water level, there has been no overflow onto our
property. That is natural and as it should be.

Impact of Future Development: Possible development of the Beerman property into 60-65 home
sites will cguse an unnatural amount of water collection in the unnamed pond because of the
impervious area that will be added by homes, driveways, sidewalks, and paved roads. We are not
interested in this water running through our yard and home.

Summary: Your recommendation in this completed study will be very important as property
surrounding unnamed pond is developed in the future. In the absence of an existing drainage
easement across our property, water must be directed in public flow-ways. We appreciate the
opportunity to provide input to you on your report. Please feel free to contact us if we can
provide additional information at home 407 889-4435 or office 407 889-5732.

Sincerely,
i Slenon on- W vp @ ) s
William M. Morris Kathryn L. Morris

ccc Steve Lockington, P.E., Acting City Engineer
City of Apopka
Tom Ziegler, P.E.,, Senior Professional Engineer
St. Johns River Water Management District
M. Krishnamurthy, Ph.D., P.E., Manager
Orange County Ultilities Stormwater Management Department
Tom Staley, Board of County Commissioner, District 2
Mr. and Mrs. Don Myers, adjoining property owner
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ATTACHMENT "D"

(Water Surface Elevations)
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PEC

PROFESSIONAL ENGINEERING CONSULTANTS, INC.

TO:

FROM:

DATE:

PROJECT STATUS REPORT NO. 7

Deodat Budhu, P.E.
Senior Engineer 0\»%

David W. Hamstra, P.E.
Project Manager

December 30,.1996

SUBJECT: Stormwater Management Master Plan

for the Lake McCoy, Lake Coroni,
and Lake Prevatt Drainage Basins
Orange County Project No. Y5-811

The following is a list of tasks completed to date and tasks remaining to complete the above
referenced project.

TASKS COMPLETED FOR THE WEEKS OF 10/27/96 TO 11/23/96

1.

On Monday, October 28, 1996, PEC (David Hamstra) prepared and mailed “Project
Status Report No. 6" which discussed the tasks completed for weeks 07/14/96 to

10/26/96.

On Wednesday, October 30, 1996, PEC (David Hamstra) prepared and mailed a 3-page
project memorandum, with attachments, to Deodat Budhu (Orange Counry Stormwater
Management Department), Jay Davoll (City of Apopka), Steve Lockington (City of
Apopka), and Tom Ziegler (SJRWMD). The project memorandum documented
comments and concerns raised during the October 3, 1996 public involvement meeting.

On Thursday, October 31, 1996, PEC (David Hamstra and Walt Phillips) attended a
9:30 a.m. status meeting with M. Krishnamurthy, Deodat Budhu, Jay Davoll, Steve
Lockington, and Tom Ziegler. The purpose of the meeting was to discuss the
comments and concerns brought up during the October 3, 1996 public involvement
meeting. :

On Tuesday, November 5, 1996, PEC (Walt Phillips) prepared and mailed a one-page
letter to Deodat Budhu respectfully requesting Orange County staff to survey Mr.
Edenfield’s property.

On Monday, November 25, 1996, PEC (Walt Phillips) received a copy of the Edcnﬁeld
survey notes, dated November 21, 1996, from Deodat Budhu.
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December 30, 1996
Page 2

TASKS TO BE COMPLETED

1. Have PEC finalize and distribute one (1) copy of the final draft of the Engineering
Report addressing the review comments and feedback from the public workshop by
Monday, January 6, 1997. Deodat will distribute the final draft copy of the report to
Jay Davoll and Tom Ziegler for review and approval. PEC will transmit final copies
of Volumes I and II for distribution upon receipt of final comments and/or approval.
Follow-up with Deodat regarding the Orange County Commission adopting the
recommendations.

2. Follow-up with the City of Apopka (Jay Davoll and Steve Lockington) and Ron Wilson
regarding the proposed Rhapsody Oaks development (City staff and PEC met with Ron
Wilson and Jeff Garner on Tuesday, October 29, 1996 to discuss the proposed design).

3. Submit Minority/Women Business Enterprise Quarterly Report No. 5 by January 2,
1997.

END OF MEMO
g:\cler\ld\oc-70\026a.rpt

cc:  Jay Davoll, City of Apopka
Thomas Ziegler, St. Johns River Water Management District
. Walt Phillips, PEC
File OC-70 (1-1.0)
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PROFESSIONAL ENGINEERING CONSULTANTS, INC.

PROJECT STATUS REPORT NO. 8

TO: Deodat Budhu, P.E.
: Senior Engineer 0
FROM: David W. Hamstra, P.E.
Project Manager
DATE: January 22, 1997

SUBJECT:  Stormwater Management Master Plan

for the Lake McCoy, Lake Coroni,
and Lake Prevatt Drainage Basins
Orange County Project No. Y5-811

The following is a list of tasks completed to date and tasks remaining to complete the
above referenced project.

TASKS COMPLETED FOR THE WEEKS OF 11/24/96 TO 01/18/97

1.

On Monday, December 30, 1996, PEC (David Hamstra) prepared and mailed
“Project Status Report No. 7" which discussed the tasks completed for weeks
10/27/96 to 11/23/96.

During the month of December 1996 and January 1997, PEC (Walt Phillips)
revised the adICPR routings under existing conditions to incorporate the existing
drainage well; revised the adICPR routings under proposed conditions to
incorporate the existing drainage well and the proposed roadway and drainage
improvements to Sandpiper Street; and revised the Engineering Report and
exhibits to incorporate the review comments from Orange County, the City of
Apopka, and the St. Johns River Water Management District (SJRWMD) as
well as comments raised during the October 3, 1996 public involvement
meeting.

On Monday, January 13, 1997, PEC (Walt Phillips) submitted -one (1) copy of
the Final Draft Engineering Report to Deodat Budhu for review, comment,
and/or approval.

On Thursday, January 16, 1997, PEC (David Hamstra and Walt Phillips)
attended the Wekiva River Basin Ecosystem Working Group meeting to address
any technical questions raised during Dr. Krishnamurthy’s stormwater
management presentation.

200 East Robinson Street « Suite 1560 + Orlando, Florida 32801 « 407/422-8062 + FAX 407/849-8401
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TASKS TO BE COMPLETED

1. Follow-up with Orange County (Deodat Budhu), the City of Apopka (Jay
Davoll) and the St. Johns River Water Management District (STRWMD) (Tom
Ziegler) regarding the Final Draft Engineering Report. Deodat will distribute
the final draft copy of the report to Jay Davoll and Tom Ziegler for review and
approval. PEC will transmit final copies of Volumes I and II for distribution
upon receipt of final comments and/or approval. Follow-up with Deodat
regarding the Orange County Commission adopting the recommendations.

2. Follow-up with the City of Apopka (Jay Davoll and Steve Lockington) and Ron
Wilson regarding the proposed Rhapsody Oaks development (City staff and PEC
met with Ron Wilson and Jeff Garner on Tuesday, October 29, 1996 to discuss

the proposed design).

END OF MEMO
g:\cler\ld\oc-70\027p.rpt

cc: Jay Davoll, City of Apopka
Thomas Ziegler, St. Johns River Water Management District
Walt Phillips, PEC
File OC-70 (1-1.0)
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Lakes McCoy, Coroni and Prevaft
Drainage Basin Study
Orange County, Florida

EXHIBITS

Prepared By:

PEC/Professional Engineering Consultants, Inc.

200 East Robinson Street, Suite 1560
Orlando, Florida 32801
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