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1.1 Project Background 

On March 13, 2006, Seminole County (County) 
contracted with Singhofen & Associates, Inc. (SAI) 
to prepare an Engineering Evaluation and Drainage 
Inventory for the Big Econlockhatchee River (Big 
Econ) Basin (Contract No. PS-0219-05/DRR).  The 
County has since identified maintenance concerns 
associated with a drainage ditch in the area of Snow 
Hill Road and Jacobs Trail within the Big Econ 
Basin and, subsequently, contracted with SAI to 
prepare construction documents for the 
implementation of stormwater conveyance 
improvements in that area. 

 

The Snow Hill Road/Jacobs Trail outfall ditch is 
located in Sections 20 & 21, Township 21 South, 
Range 32 East of eastern Seminole County, Florida. 
More specifically, the ditch and driveway culvert 
drainage system extends from the northeast 
intersection of Snow Hill Road and Jacobs Trail to the ditch’s outfall at Lake Crescent (See Figure 1). 

 

The County also held a meeting on November 26, 2007 with owners of property adjacent to Lake 
Crescent.  The residents raised concerns regarding adverse water quality and quantity problems in the 
lake.  These concerns included sediment accumulation in the lake, flooding conditions at driveways 
along the ditch and Jacobs Trail and inundation of two wells on properties adjacent to the lake.  The 
goals and objectives identified at that meeting are also addressed in this report. 
 
The Snow Hill Road/Jacobs Trail Outfall Improvement Project includes the following scope of services: 

•  Review plans, reports, studies and other data to identify historical drainage patterns; 

•  Submit a citizen questionnaire and evaluate the residents’ responses; 

•  Review and evaluate available Crescent Lake water quality data; 

•  Evaluate and model the existing drainage conditions; 

•  Develop conceptual solutions to address maintenance and water quality issues; 

•  Conduct a hydrologic/hydraulic analysis for several design alternatives.  
 
1.2 Report Organization 

This technical memorandum is organized as follows: 

•  Section 1 (Project Background) provides general background information on the project. 

Jacobs Trail - Existing Drainage System 
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•  Section 2 (Field Reconnaissance and Investigation) summarizes the results of all site visits, 
citizen questionnaire responses, data collection efforts, surveying efforts, a geotechnical 
investigation, an environmental assessment and collected water quality data. 

•  Section 3 (Method of Analysis/Existing Condition Evaluation) presents a summary of the 
methodology used for the water quantity assessment including the development of the 
hydrologic and hydraulic models and presents a discussion on the existing conditions 
stormwater model results. 

•  Section 4 (Design Development and Evaluation) summarizes the development and evaluation 
of three alternative erosion protection/flood control projects including cost estimates, 
hydraulic performance, and final design recommendations. 

 

The Appendices to this report include the following: 

•  Appendix A (Geotechnical and Environmental Information) includes a copy of the reports 
entitled Report of Geotechnical Engineering Investigation, Jacobs Trail Culvert 
Replacement, Seminole County, Florida (GEC, September 5, 2007), Report of Geotechnical 
Engineering Investigation, Jacobs Trail Pond, Seminole County, Florida (GEC, April 4, 
2008),  Preliminary Wetland and Endangered Species Assessment for Jacob’s Trail Outfall, 
Seminole County, Florida (Yvonne I. Froscher, October 16, 2007), and Summary of Seasonal 
High Water Elevation Data (Yvonne I. Froscher, July 23, 2008). 

•  Appendix B (Crescent Lake Data, Citizen Questionnaire Responses, and SAI volumetric 
analysis) includes a January 22, 2006 letter from Crescent Lake resident Tim Grenz, meeting 
minutes from a November 26, 2007 meeting with Commissioner Bob Dallari, citizen 
questionnaire responses, and SAI Lake Crescent Volumetric Analysis. 

•  Appendix C (ICPR Model Input Data) includes Sub-Basin Area, CN, DCIA and Tc data and 
calculations. 

•  Appendix D (SJRWMD Correspondence) includes email from St. Johns River Water 
Management District engineer, Leonardo Valencia, E.I., M.E.  dated July 17, 2008 

 
This report also includes a CD containing survey data and all ICPR input and output databases for the 
historic, existing and design condition models. The ICPR project names are as follows: 

•  JTO-Hist.icp -  Historic conditions model (routing simulations used in the volumetric 
analysis) 

•  JTO-2008EX.icp -  Existing conditions model. 

•  JTO-Alt1.icp -  Design Alternative 1 model. 

•  JTO-Alt3.icp -  Design Alternative 3 model. 

•  JTO-Alt4.icp -  Design Alternative 4A model. 

•  JTO-Alt4B.icp -  Design Alternative 4B model. 
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As part of the first phase of the project, SAI conducted field visits and contracted with sub-consultants to 
provide construction level survey of the subject area, a geotechnical investigation to support design 
activities, and an environmental assessment to determine potential wetland impacts and assist in project 
permitting. The contracted sub-consultants are as follows: 

Construction Level Survey:  Southeastern Surveying & Mapping Corporation 
Geotechnical Investigation:  Geotechnical and Environmental Consultants, Inc. 
Environmental Assessment:  Yvonne I. Froscher  
 

2.1 Construction Level Survey 

In September 2007, Southeastern Surveying & Mapping Corporation (Southeastern) completed a 
construction level survey of the Snow Hill Road/Jacobs Trail outfall system. At the direction of SAI, 
Southeastern provided detailed topography of the area, utility locations, structure dimensions and 
elevations, structure photographs, and the extent of wetlands flagged by the project environmental 
consultant. In addition to the construction level survey provided along Jacobs Trail, supplemental culvert 
and cross section survey data was provided at selected locations throughout the study area.  All surveyed 
information was provided in Vertical Datum NAVD88.  This information was used in development of the 
stormwater model.  Two (2) copies of the original signed/sealed Survey and an electronic copy were sent 
to the County on October 26, 2007.     

A second submittal from Southeastern was completed in June 2008 and includes topographic data along 
the northeastern ridge between Crescent Lake and a historical wetland outfall, finished floor elevations, 
and seasonal high water mark elevations.  Two (2) copies of the original signed/sealed Survey and an 
electronic copy are enclosed with this summary report. 
 
2.2 Geotechnical Investigation 

In September 2007 and April 2008, Geotechnical and Environmental Consultants, Inc. (GEC) conducted 
geotechnical investigations in the areas of the proposed drainage improvements. The investigations 
included a review of soil survey literature, eight machine auger and hand auger borings, manual muck 
probes, identification of depth to groundwater, and field and laboratory testing of soils for visual 
classification, moisture content, grain size distribution, corrosivity, and permeability.   

Based on the results of the investigation, the soil strata in the area of investigation is primarily comprised 
of fine sands with silt from ground surface to the depth explored.  Based on the classifications defined in 
the FDOT Structures Design Guidelines, the corrosivity tests indicate that the soils are considered 
“slightly aggressive” to “moderately aggressive”. The groundwater level observed were at a depths of 4.5 
to 9 feet below ground surface in the machine auger boring locations and 0.9 to 2.1 feet below ground 
surface in the hand auger boring locations. The seasonal high water table is estimated to range from 
ground surface to 5.5 feet below ground surface. 

GEC reports that, with the exception of any organic soils encountered, the existing soils should be 
suitable or adaptable for pipe bedding material and excavation backfill.  GEC also recommended that 
dewatering systems should be used to maintain groundwater surfaces at least 2 feet below compaction 
surfaces including the bottom of excavations.  A soil permeability rate of 32 feet/day was calculated at the 
County’s trailhead property; GEC recommended using a rate of 30 feet/day for stormwater pond design.  
For additional and more specific geotechnical information, refer to the Report of Geotechnical 
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Investigation, Jacobs Trail Culvert Replacement, Seminole County, Florida (Appendix A.1) and the 
Report of Geotechnical Investigation, Jacobs Trail Pond, Seminole County, Florida (Appendix A.2).  
 
2.3 Environmental Assessment 

In July, September, and October 2007, Yvonne I. Froscher conducted a preliminary wetland assessment in 
the areas of the proposed drainage improvements. The assessment involved descriptions and delineation 
of wetlands, habitat review for potential occurrence of protected species, and characterization of soils and 
vegetative cover in the proposed work area as well as site specific comments regarding permitting 
regulations and requirements. Based on Ms. Froscher’s assessment, all wetlands, open waters, and 
uplands (50 feet landward of the wetland edge) that are contiguous with the Econlockhatchee River are 
within the Econlochatchee Riparian Habitat Protection Zone (RHPZ).  However, Ms. Froscher also 
indicated that the upland cut drainage ditches and the RHPZ are of marginal quality.  Furthermore, no 
protected species were observed.  Details of the environmental assessment are presented in the report 
entitled Preliminary Wetland and Habitat Assessment for Jacob’s Trail Outfall, Seminole County, Florida 
(Appendix A.3).  

Ms. Froscher also provided detailed information on Crescent Lake and several surrounding wetlands 
including seasonal high water elevations, hydrology characterization and vegetative cover information.  
This information was summarized in the letter report entitled Summary of Seasonal High Water Elevation 
Data (Appendix A.4).  
 
2.4 Site Reconnaissance Observations 

The Snow Hill Road/Jacobs Trail outfall ditch, located along 
the east side of Jacobs Trail, collects runoff from a portion of 
Snow Hill Road, the Walker Elementary School property, 
and areas south of Snow Hill Road before continuing north to 
the Jacobs Trail culvert/ditch system.  This system discharges 
into Crescent Lake approximately 900 feet north of Snow 
Hill Road.  Land surface elevations vary from approximately 
63 feet at the southern boundary to 47 feet at Crescent Lake 
(Vertical Datum NAVD88). 

The outfall consists of a manmade upland cut roadway ditch 
(approximately 4’ bottom width) that includes a single 36” 
reinforced concrete pipe (RCP) crossing at Snow Hill Road, 
three 18” driveway culvert crossings, and two concrete check 
dams. The current configuration of the ditch and sidewalk 
along Jacobs Trail north of Snow Hill Road limits access of 
equipment for maintenance activities. Consequently, 
sediment, vegetation, and trash were observed in the ditch 
which restrict the designed conveyance of the system.  In 
addition, the 18” driveway crossings appear to be undersized 
based on the capacity of the ditch cross section and upstream 
Snow Hill Road culvert. 

Outfall to Crescent Lake 

Concrete Check Dam 
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Two concrete weir structures were located in the ditch.  It 
should be noted that a total of three check dam structures 
were identified in construction plans for the Osprey 
Lakes development which appear to have been designed 
for stormwater treatment purposes.  Detailed information 
on the two observed dam structures is provided in the 
survey documents and is included in the existing 
conditions model.  The third check dam is believed to 
have been removed in 2005 during construction of three 
properties along Jacobs Trail to accommodate new septic 
fields. 

Jacobs Trail is a curb and gutter roadway with two sets of curb inlets that discharge to the roadside ditch.  
Lake Crescent Drive and several residential driveways also direct runoff directly into the ditch (see 
photo).  Runoff from the northern portion of Jacobs Trail is directed to the Osprey Lakes stormwater 
system to the north. 

 
2.5 Data Collection 

In addition to the site reconnaissance effort, the data collection task required in the Scope of Work 
included document collection and review.  The documents that were gathered include construction plans 
for existing developments in the study area including the following subdivisions: 

 

Project Name 
 

ERP # 
Date on 
Plans 

As-Built 
Plans? Datum 

Osprey Lakes 65713 Dec. 2001 Yes NGVD 29 
The Trails: Phase 1, 2a, 2b, & 3 65735 2003-2004 Yes NGVD 29 
Walker Elementary School 87227 Aug. 2002 No NGVD 29 
Cornerstone Church 100850 Feb. 2006 No unknown 
Chuluota Bypass 22524 1997 No unknown 
Chuluota – Phase 1 Roadway & Drainage Improvements 109263-1 Jan. 2007 No unknown 
Chuluota – Phase 1B Roadway & Drainage Improvements 109263-2 May 2007 No n/a 

 

Other data gathered during this task include the Seminole County Chuluota Small Area Study (October 
1998), digital copies of construction plans and sub-basin maps for The Trails (Evans Engineering; 
Vertical Datum NGVD29), digital copies of construction plans and sub-basin maps for Walker 
Elementary School (provided by the Seminole County School Board; Vertical Datum NGVD29), 
Seminole County Watershed Atlas (Crescent Lake), and GIS Layers including SJRWMD 2004 Land Use, 
DEP Soils, Labins 2004 Color Aerials, Seminole County Parcels and SJRWMD One-Foot Contour 
Elevation Data (Vertical Datum NGVD29). 

 
2.6 Crescent Lake Data Review & Public Concerns 

As mentioned previously, the residents of Crescent Lake have expressed concern regarding changes in 
water quantity and quality entering Crescent Lake.   These changes reportedly occurred after the Snow 
Hill Road and Jacobs Trail paving projects.  These issues are described in a January 22, 2006 letter from 

Jacobs Trail Runoff 
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Mr. Tim Grenz to the County (Appendix B.1) and were discussed further in a meeting of the Crescent 
Lake Homeowners Association (HOA), Seminole County Stormwater Division Engineers and County 
Commissioner Bob Dallari on November 26, 2007 (Meeting Minutes included in Appendix B.2). 

SAI distributed 95 citizen questionnaires to the Crescent Lake, Lake Lenelle, and 1st Street residents in an 
effort to collect historical information and document flooding and/or water quality issues directly related 
to the ditch and/or Crescent Lake.  The questionnaire included a 2008 drainage map and an historical 
conditions map (developed from SJRWMD 1’ Contour Data (NGVD29) and 1986 aerial photogrammetry 
obtained from the County).  A total of 17 responses, phone calls, or emails were received and are 
provided in Appendix B.3. 

Key issues identified by the residents in the correspondence described above have been reviewed by SAI 
engineers and are summarized below: 

2.6.1 Water Quantity Issues: 

− Quantity of water entering Crescent Lake.  There were comments made by residents that 
indicate the Jacobs Trail ditch was historically directed north and bypassed Crescent Lake.   

SAI Findings/Response - The Osprey Lakes construction plans show pre-development cross 
sections of this ditch with an outfall at Crescent Lake.  No information has been found or 
presented by the residents that would indicate a historical bypass existed.  A volumetric analysis 
was completed by SAI (Appendix B.4)  in an effort to evaluate the historic runoff volume and the 
current runoff volume that flows to Crescent Lake.  As shown on the historical drainage map, 
the Crescent Lake contributing area covered 67 acres of agricultural or open space area and 
the 1st Street residential area.  Several developments in the vicinity of the lake have resulted in 
modifications to the basin limits over the years which now is approximately 75 acres in size (net 
increase of 8 acres).  Stormwater runoff from these developed areas is, however, treated by 
stormwater management systems including Walker Elementary School and 1st Street.  In 
addition, newly paved portions of Jacobs Trail and Snow Hill Road contribute runoff to the Lake 
after treatment is provided by the existing swale and two concrete check dams. 

Based on SAI’s volumetric analysis, the 25-year/24-hour runoff volume from the historic 
Crescent Lake basin was 36.0 acre-feet.  Under the current conditions, runoff volume is now 
42.0 acre-feet from the current basin.  However, it is important to note that the Walker 
Elementary School Environmental Resource Permit application (Kilma Weeks Civil 
Engineering, Inc., 2003) indicates that  the school property retains stormwater runoff from the 
25-year/24-hour storm event.  Based on Walker Elementary School construction plans, the site 
provides 7.5 acre-ft retention volume for a net contributing volume to Crescent Lake of 34.5 
acre-feet.  Therefore, there is a designed net volume reduction of 1.5 ac-ft draining to Crescent 
Lake during the 25-year/24-hour storm event.  The actual volume contributing to Crescent Lake 
will, however, be impacted by seepage through the northwest pond berm into the adjacent 
Jacobs Trail ditch.  Based on calculations provided in the Walker Elementary School 
Environmental Resource Permit application, the pond berm will infiltrate approximately 2.4 
acre-feet over fourteen days following a 25-year/24-hour storm event.  Ignoring 
evapotranspiration and leakance, this added volume would lead to a flood level increase of 4 
inches in Crescent Lake following a 25-year/24-hour storm event. 

− Crescent Lake Outfall.  According to comments made by several residents, there is some belief 
that existing drainage connections exist between the Jacobs Trail/Crescent Lake system and a 



FIELD RECONNAISSANCE AND INVESTIGATION SEPTEMBER 2008 
 

Singhofen & Associates, Inc.  Snow Hill Road/Jacobs Trail Outfall Improvement Project 
  Summary Memorandum 

Page 2-5 

retention pond to the west within the Lake Lenelle subdivision and/or to Osprey Lakes to the 
north by way of an inlet on the northwest side of the lake.   

SAI Findings/Response -According to field visits, surveys and construction plans reviewed by 
SAI, there is no such connection to the Lake Lenelle drainage system.  Additionally, the inlet 
mentioned is too high in elevation to effectively drain Lake Crescent and appears to have been 
designed to collect runoff from a portion of Jacobs Trail only.  Furthermore, neither the Lake 
Lenelle subdivision pond nor the Osprey Lakes drainage system appear to have been designed 
with excess storage capacity to accommodate Crescent Lake overflows. 

It is also worth noting that, according to the 1986 topographic information mentioned above, it 
is likely that Crescent Lake historically overtopped a low topographic ridge into a wetland 
located to the north.  This historic connection appears to have been lost due to fill that was 
placed during development of the Crescent Lake subdivision around the lake.  Surveys of the 
open space between homes in this area indicate the overflow point has been raised 
approximately 3.5 feet.  Under these current conditions, the ICPR model results indicate that the 
lake will not overtop during storms as great as the 100-year, 24-hour event.  ICPR model results 
and the need for a constructed lake outfall is discussed further in Section 3 of this summary 
report. 

− Flooding at 301 Jacobs Trail.  A questionnaire response was received from property owner 
Patricia A. Hall indicating that front porch flooding occurs during all rainfall events.  A letter 
from Mr. Tim Grentz to the County indicates there is a second property that experiences similar 
flooding as well. 

SAI Findings/Response - Both of these instances of flooding appear to be the result of direct 
sheetflow from Jacobs Trail onto the properties which are lower in elevation than the roadway.  
A valley gutter, drop inlet and/or trench drain will be evaluated during final design to collect 
this runoff and alleviate the flooding. 

− Flooded residential wells at 168 Lake Crescent Drive and 104 Lake Crescent Drive. 

SAI Findings/Response - Survey data shows that these wells are located at elevation 50.93 and 
49.89, respectively.  The environmental consultant determined that the seasonal high water level 
(SHWL) in the lake is 48.68 ft (NAVD88) and Osprey Lakes Record drawings identify a lichen 
line elevation of 49.79 ft NGVD29 (48.79 NAVD).   Both wells are above the SHWL as well as 
the predicted lake level for the mean annual storm (see Section 3).  The wells are, however, 
predicted to flood during the 25-yr, 24-hour and 10-yr, 24-hour storm events, respectively.  Both 
locations are reported to have experienced flooding during the 2004 hurricane season as well as 
the recent T.S. Fay (August 2008). 

− Lake depth fluctuations (LakeWatch Data).  Connie Perry, a resident of the Lake Crescent 
development, provided SAI with a graph of lake level depth information measured from 2002 to 
2008 (See Figure 2.1 below).  The information includes notations which identify an occurrence 
of pumping water from Walker Elementary into the Jacobs Trail ditch (August 16, 2003).  In 
addition, notations identified increases in lake stage that occurred during the hurricanes of 
2004 that “stayed elevated for ~9 months due to the stormwater drainage and pumping into our 
lake in 2004”.  The pumping operations described in 2004 were from localized 1st Street 
flooding problems.  
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SAI Findings/Response - While the time and duration of the reported pumping from the school 
property has not been verified, it is noted that 2003 was a relatively dry year in the Big Econ 
basin (See Figure 2.2).  There was, however, a significant amount of rainfall that occurred over 
the week or two preceding the August 16 lake depth measurement described above.  This 
includes several storms of 1” rainfall or more.  If these rainfall events occurred during or prior 
to completion of the construction of the school site, then the need for pumping to dewater and/or 
maintain conditions for construction is understandable.  Another outfall location (i.e., a system 
with a positive outfall) would, however, have been more suitable.  In any case, the primary 
cause for increases in stages during 2004, as identified by Mrs. Perry, occurred as a result of 
the significant hurricanes experienced by all of central Florida that year.  Rainfall during that 
year returned to near normal levels, as compared to 2003, and increased to above normal levels 
in 2005.  Lake depth fluctuations would be expected to closely follow rainfall patterns, including 
cumulative affects, as shown in Figures 2.1 and 2.2 below.  For example, the high water levels 
during 2005 correspond to the above normal rainfall levels depicted during that year.  The data 
range provided is not suitable to determine if the measured high water levels have been 
impacted by recently developed areas (Osprey Lakes, Jacobs Trail, and Snow Hill Road were all 
developed before this data was collected). The volumetric analysis discussed above, however, 
indicates a net reduction in runoff volume to the lake should occur.  In any case, a suitable 
solution to the concern over future high water levels in the lake would be the construction of a 
positive outfall structure that would restore the historical lake overflow conditions to the 
adjacent wetland as discussed above and in Section 3. 

SAI understands the residents of Crescent Lake concerns regarding pumping operations into 
their land locked lake system.  Fortunately, the pumping operations discussed above are 
believed to have been temporary dewatering activities and flood relief operations that have 
since been remedied.  It should be noted that temporary dewatering activities are not approved 
or monitored by Seminole County, rather, they are permitted through the St. Johns River Water 
Management District and typically require that the contractor provide measures to prevent 
flooding and sediment transport.  Additionally, the Crescent Lake contributing area has been 
fully developed and with the exception of the retrofit design project described in Section 4, no 
additional construction activities are anticipated.  The Chuluota residential area flooding 
problems have been remedied and no future flood relief pumping operations should occur in the 
future. 
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Figure 2.1.  Crescent Lake Depth Information 

(Source:  Lake Crescent homeowner: Connie Perry) 

 

 
 

Figure 2.2.  Big Econlockhatchee River Rainfall Information 
(Source:  Seminole County Water Atlas) 
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2.6.2 Water Quality Issues: 

Accumulated sediments in Crescent Lake and removal of open ditch system and check dam near 
Jacobs Trail outfall and increased impervious area.  Residents’ comments indicated that Crescent 
Lake has experienced a decrease in water clarity since December, 2002.  Figures 2-3 and 2-4 below 
show water quality information for Secchi depth (clarity) vs lake depth and total chlorophyll vs 
Secchi depth as provided by Mrs. Perry.  Several causes for the reduced clarity have been identified 
by the residents including pumping from Walker Elementary School during its construction in the 
fall of 2003, pumping from flooded streets in Chuluota resulting from several hurricanes in the 
summer and fall of 2004 as well as reduced treatment capacity along the Jacobs Trail ditch that 
resulted from construction of several homes and new driveway culverts in that area in 2004-2005. 

SAI Findings/Response - Each graph shows that the Secchi depth in December, 2002 was, indeed, 
quite good (i.e., average 11.2 feet).  It has decreased since that date, however, and ranged between 
4.6 to 9.7 feet with an average value of 7.4 feet. 

Water clarity is affected by several factors including, among others, algae and suspended solids (i.e., 
sediments).  There appear to have been several instances within the last 5-6 years where stormwater 
discharges to the lake have caused a reduction in water clarity.  Considering the conditions and 
sources identified above, key among them the active construction site at Walker Elementary in 2003 
and the 2004-2005 home construction, it is likely that water quality impacts during those times were 
a result of sediment discharges into the lake.  This statement is further supported by emails obtained 
from the County Environmentalist, Gloria Eby, which indicate the homesites constructed in 2004-
2005, which are located immediately adjacent to the lake, had no silt fence in some areas and failing 
silt fence in others during their construction.  Sediment erosion into the lake was noted to be 
significant at that time.  However, pumping from the school site and Chuluota has been discontinued 
and the home construction has since been completed.  Furthermore, the school site and the Chuluota 
area now have operational treatment systems that function to reduce pollutants in runoff prior to its 
release into the Jacobs Trail ditch.  In fact, the Walker Elementary School site includes several 
retention ponds that percolate all runoff from storm events up to the 25-year, 24-hour storm event.  
Therefore, significant impacts from these sources should not continue and recovery of the lake would 
be expected to have occurred by this time.  Runoff from Snowhill Road eventually reaches the lake 
by way of grassed swales.  These swales, however, also provide some level of treatment prior to 
discharge into the Jacobs Trail ditch. 

Two sources of runoff discharge into the lake, however, which have limited or reduced treatment.  
The first is Jacobs Trail itself. Runoff from the road flows into the ditch which, as mentioned above, 
has reduced treatment capacity as a result of the new driveway culverts and removal of one of the 
check dams originally constructed with the paving of the roadway.  The second is runoff from the 
residential development immediately surrounding the lake.  Jacobs Trail can be expected to 
contribute suspended solids, greases and oils but would not be expected to contribute significant 
nutrient loads.  The adjacent lawn areas, however, would be expected to contribute nutrients which 
tend to stimulate algal growth.  Unfortunately, measurements of lake turbidity are not available to 
confirm sediments as a source of reduced clarity.  Total chlorophyll is measured, however, and 
appears to correlate with reductions in clarity (See Figure 2-4).  Periods of increased chlorophyll 
(i.e., increased algae concentrations) coincide with reductions in the Secchi depth and vise versa. 
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Figure 2-3.  Crescent Lake Secchi Depth and Lake Depth 

(Source:  Lake Crescent homeowner: Connie Perry) 
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Figure 2-4.  Crescent Lake Total Chlorophyll and Secchi Depth 

(Source:  Lake Crescent homeowner: Connie Perry) 
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SAI staff understands the residents’ concerns and their desire to maintain a healthy lake system.  The 
resident’s of Crescent Lake have been working with the County’s environmental specialists to preserve 
their lake and have implemented a Lake Management Plan.  As suggested above, it is possible that 
residential lawns immediately surrounding Lake Crescent are a contributor to the water clarity problems 
reported by the residents.  Ultimately, the success of Lake Management Plan and the health of Crescent 
Lake are directly related to the lawn care practices of the residents themselves.  SAI has developed 
several design recommendations (presented in Section 3) that, along with the residents on-going efforts, 
will resolve some of the issues discussed above. 
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The project and designs described in this technical memorandum involved the application of several 
analytical procedures for water quantity assessment.  A hydrologic and hydraulic (H&H) computer 
model was prepared for the Snow Hill Road/Jacobs Trail Outfall contributing area to accurately simulate 
the rainfall-runoff process.  Rates and volumes of stormwater runoff were determined for five synthetic 
24-hour storm events (mean annual, 10-Year, 25-Year, 50-Year, and 100-Year storms).  The hydraulic 
response in lakes, wetlands, depressions, channels and at roadway crossings were calculated at key 
locations throughout the study area for each of the storms.  The Interconnected Channel and Pond 
Routing Model (ICPR©, Version 3.02 Service Pack 8) was used for all hydrologic and hydraulic 
calculations.  ICPR© uses a junction-reach (i.e., node-link) representation as a framework for watershed 
analysis.  ICPR© calculates rates and volumes of stormwater runoff and then hydrodynamically routes 
the runoff through the modeled drainage network.  This model has also been accepted by the Federal 
Emergency Management Agency (FEMA) for use on flood plain investigations associated with flood 
insurance applications. 
 
The existing condition stormwater model for the Snow Hill Road/Jacobs Trail Outfall  study area was 
developed based on the collected information described earlier in this report including: construction 
level survey, field reconnaissance, construction plans, topographic maps, and previous studies.  The 
purpose of this chapter is to summarize the methodology used for the water quantity assessment. 
 
3.1 Hydrologic Data Development 

The SCS unit hydrograph method was used in ICPR© to generate runoff hydrographs for each sub-basin 
in the study area. In accordance with procedures of the SCS unit hydrograph method, several hydrologic 
parameters are required for each sub-basin.  These include drainage area, NRCS runoff curve numbers 
(CN), directly connected impervious areas (DCIA), times of concentration (Tc), rainfall distributions 
and amounts, and peak rate factors.  This section describes the development of all parameters necessary 
to implement the SCS unit hydrograph procedure. 

 
3.1.1 Drainage Areas, Curve Numbers, and DCIA 

The project area was segmented into 21 sub-basins. Individual runoff hydrographs were generated for 
each of the sub-basins and assigned to specific locations along the drainage system for subsequent 
hydraulic routing.  Sub-basins were delineated using 1-foot contour data downloaded from the St. John’s 
River Water Management District (SJRWMD) website and 2006 color aerials provided by Seminole 
County.  This information was supplemented with collected construction plans for the Lake Lenelle 
subdivision, Osprey Lakes subdivision, The Trails subdivision, and Walker Elementary School as well 
as field inspections.  The delineated drainage sub-basins are presented on Figure 3.1.  

Land use and Soils information was also obtained from the St. Johns River Water Management District 
(SJRWMD) in digital form.  Land use was checked against the 2006 color aerials and revised as needed 
(Figure 3.2).  Soils information was originally derived from the Seminole County Soil Survey prepared 
by the Soil Conservation Service (SCS) in 1990 (Figure 3.3). 

Values of drainage area and weighted SCS curve numbers (CN) were calculated for each sub-basin 
using ArcGIS (Version 9.1) and a custom tool developed by SAI.  The tool calculates these geographic-
based parameters from digitized GIS layers of sub-basins, land uses and soil hydrologic groups.  It does 
so by generating geographical intersections or combinations of values in the separate data layers and, 
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Exhibit 3.1 Computing Runoff Curve Numbers with ArcGIS 

through the use of lookup tables, determining geographically weighted values for such parameters as 
CN and DCIA (See Exhibit 3.1).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The relationships between land use, assumed percentage of total impervious area, assumed percentage of 
directly connected impervious area (DCIA), soil hydrologic group and runoff curve number for the non-
directly connected impervious areas are presented in Appendix C.1.  Soil types with hydrologic group 
B/D classifications were assumed to be type D for the purpose of curve number calculations and all 
water bodies or wetlands were assigned curve numbers of 98. Detailed curve numbers calculations for 
each of the sub-basins are included in Appendix C.2. 
 
3.1.2 Time of Concentration 
Time of concentration is defined in TR-55 as “the time for runoff to travel from the hydraulically most 
distant point of the watershed to a point of interest within the watershed” (USDA, 1986).  The time of 
concentration for any watershed or sub-basin is the summation of individual travel times computed for 
the various consecutive flow segments, each based on distance, slope, cover, and flow conditions. 
 
The total time of concentration may be broken into three components.  These components include sheet 
flow, shallow concentrated flow and conveyance flow.  Sheet flow is assumed to occur for a maximum 
of 300 feet and its velocity is calculated by accounting for any friction factors that act on the water.  The 
kinematic equation was used to compute sheet flow for the Snow Hill Road/Jacobs Trail Outfall study 
area.  The applicable equation is presented below (Equation 3.1). 
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Runoff flow then typically transitions to shallow concentrated flow.  This time component was 
calculated by determining the flow velocity using Equation 3.2 and velocities depicted on Chart 3.1. 
 
 
 
 
 
 
 
 
 
 
 
The final element needed when computing the time of concentration is conveyance flow.  Conveyance 
flow is characterized as gutter, gully, channel or pipe flow.  The shallow concentrated flow equation was 
used to compute the time associated with this type of flow.  However, the velocity of the water flowing 
through the conveyance system is typically assumed from historical averages or estimates instead of 
using Chart 3.1. 
 
The sum of all time components for the longest flow time within the basin determines the time of 
concentration.  The above referenced approach was utilized to calculate times of concentration for each 
of the sub-basins for the Snow Hill Road/Jacobs Trail Outfall  Culvert Improvement model.  A 
minimum time of concentration of 10 minutes was applied to all sub-basins.  The calculated time of 
concentration values for each of the sub-basins are included in Appendix C.3. 

( )
4.05.0

2

8.0007.0
SP
nLTt =   (Equation 3.1) 

where, 
Tt = Sheet flow time in hours 
n = Manning’s coefficient 
L = Flow length in feet 
P2 = 2-year/24-hour rainfall amount in inches 
S = Land slope in feet/feet 

 
Note: The use of this equation assumes a 24-hour rainfall duration. 

V
LTt *600,3

=
  (Equation 3.2) 

where, 
Tt = Shallow concentrated flow time in hours 
L = Flow length in feet 
V = Average velocity in feet/second 
3600 = Conversion factor from seconds to hours 
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Chart 3.1 Average Velocities for Estimating Travel Time for 
Shallow Concentrated Flow 

Source: TR-55, 2nd Ed., June 1986 
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3.1.3 Unit Hydrograph and Rainfall 

A unit hydrograph is the runoff response of a given basin (in terms of runoff rate versus time) that would 
result from 1 inch of rainfall excess. The assumption for this method is that each basin has a 
characteristic 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 from each incremental value and the remainder represents 
the rainfall excess.  Each increment of rainfall excess 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 and summed to produce a “composite” sub-basin runoff hydrograph. 

To implement this procedure, a rainfall distribution must be specified for the desired storm as a function 
of time. This project involved the simulation of five 24-hour storm events. Rainfall was distributed over 
the 24-hour duration storms using the SCS Type II rainfall distribution (modified for Florida). Total 
rainfall volumes for each respective storm event are listed below. 

 

The shape of the basin unit hydrograph is also dependent on the peak rate factor, K’.  The peak rate 
factor may be calculated if measured rainfall and runoff rate information is available for a given area, 
however, it is more commonly selected based on overall watershed properties such as the amount of 
depressional storage, degree of development and overall slope of the study area.  Typically, peaking 
factor of 256 is used for sub-basins with an average overland slope of less than 0.5 percent, a peaking 
factor of 323 are is for sub-basins with an average overland slope between 0.5 and 1.5 percent, and a 
peaking factor of 484 is used for sub-basins with an average overland slope greater than 1.5 percent.  
The average overland slope for the study area is approximately 1%; therefore, a value of 323 was used 
for the Snow Hill Road/Jacobs Trail Outfall Improvement system (See Exhibit 3.2).  This is also the 
peaking rate value used in the Orange County Big Econ River Basin Study and the Seminole County 
Little Econ River Basin Study. 

Storm Event Return Interval 24 Hour Rainfall (in) 
Mean Annual 24-hour 4.5 

10-Year 24-hour 7.5 
25-Year 24-hour 8.6 
50-Year 24-hour 9.7 

100-Year 24-hour 10.6
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Exhibit 3.2.  Non-Dimensional Unit Hydrograph for K’ = 323 

 
3.2 Hydraulic Data Development 

Hydraulic requirements for the ICPR model consist of two general data types: node data and link data.  
A node is defined as a discrete location in the drainage system where stages are computed (e.g., ponds, 
major inflow points, slope or geometry changes, etc.). Links are used to connect nodes together and 
convey water between them (e.g., pipes, channels, weirs, etc.).  Sources of data used to generate node 
and link information for the model are presented below.  These generally include field surveys, site 
inspections, construction plans, and aerial photogrammetry. A nodal diagram including the identification 
of links and cross sections is included as Figure 3.3.  All hydraulic data was entered based on the North 
American Vertical Datum of 1988 (NAVD 88), which is consistent with the construction level survey 
discussed above.  This includes a uniform vertical correction of -1.1 ft that was used to adjust the 
SJRWMD topographic information and all other data that was originally based on the 1929 NGVD. 
 
3.2.1 Node Data  
 
Node data requirements for ICPR include the node name and group, stage-area relationships for ponds 
and channel overbank areas, stage-time relationships for boundary conditions, initial water surface 
elevations, warning elevations and base flow rates (e.g., groundwater seepage, wastewater discharges, 
etc.) where appropriate. 
 
Stage-Area Relationships:  Stage-Area relationships were calculated at storage nodes along each of the 
channel/ditch systems to account for potential overbank flooding.  Other storage areas consisted of 
depressional wetland systems and pond areas.  Stage-area relationships were derived from the delineated 
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sub-basins and topographic information.  Stage-area relationships for existing ponds were obtained from 
previous studies or construction plans. 

Boundary Conditions:  A single boundary node was established using stage time relationships in the 
Snow Hill Road/Jacobs Trail Outfall model.  This time-stage relationship was created for the tailwater 
boundary located at the Osprey Lakes Pond #200 (Node: JTO005) and was derived from the designed 
normal water level and high water level elevations.   

Initial Conditions, Warning Elevations, and Base Flow Rates:  ICPR requires that initial water surface 
elevations be set for all nodes in the model.  The program automatically calculates initial flows through 
the links based on the initial water surface elevations.  In most cases, published initial elevations are not 
available.  Therefore, in order to establish a conservative condition, initial elevations at most nodes were 
set equal to the lowest overflow elevation from that node. 

Warning elevations are assigned to nodes as “flags” or reference elevations.  They are not used in 
calculations but as data that appear in certain reports so that the user of the model can quickly identify 
flooding or other issues when evaluating calculated water levels.  Warning elevations are established 
from construction plan information and survey data and usually include points where roads and/or 
channel banks are overtopped or where structures are inundated (surveyed finished floor elevations).   

Node baseflow data provides a constant inflow to the node during simulations.  It is typically used to 
maintain some base condition when published starting conditions are available.  Such published data 
was not available in the JTO study area and, therefore, no baseflow was assigned to nodes within the 
model. 
 
3.2.2 Link Data 
 
Link data requirements for ICPR are specific to the type of link being used to model a given location.  
ICPR link types include channels, pipes, drop structures, bridges, weirs, gates, orifices, pumps and dam 
breaches. Typical data requirements for links include, among others, invert elevations, structure 
dimensions and type, structure condition, siltation depths and other pertinent data.  
 
Link information was obtained from field survey and inspections of the primary drainage system as well 
as collected data.  The field surveys were obtained at critical locations (i.e., constrictions, road 
crossings, etc.) along the drainage system and include cross sections and culverts. 
 
The information obtained at survey locations varies as noted below.  In addition to the specific structure 
information obtained, maintenance condition and any environmental problems (scour, physical 
deficiencies, etc.) were evaluated. 
 

 Culverts  – structure geometry (road crown, number of pipes, length, span, rise, type, 
material, invert elevations); top of road spot elevations. 

 
 Cross Sections – Surveys of cross sections extended 50 feet from the back of curb along 

Jacobs Trail and included, as a minimum, shots at the top of bank, toe of slope and lowest 
elevation along the bottom of the channel. 
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3.3 Existing Condition Evaluation 

Based on the methodologies discussed above, the existing conditions in the project area were modeled 
and evaluated for flooding.  Table 3.1 presents predicted flood levels at key locations within the study 
area including residential finished floors and roadway crossings.  The results of the existing conditions 
model were analyzed to establish a baseline condition for use in evaluating various design alternatives. 

Based on results of model simulations, roadway flooding is predicted to occur at the southern entrance 
of Lake Crescent Drive.  The Jacobs Trail ditch to the south is currently restricted by an undersized 18” 
roadway crossing under Lake Crescent Drive.  Water levels stage up in the ditch before overflowing the 
topographic low point along Lake Crescent Drive during storms equal to or greater than the mean 
annual, 24-hour storm event.  Flood depths range from approximately 3 inches over the road crown 
during the mean annual storm to 9 inches during the 100-year storm.  The County’s goal for secondary 
drainage systems, including this crossing, is to provide a 10-year level of protection.  In addition, 
driveway flooding is predicted (and was reported) to occur during the mean annual event to a depth of 
3”.  All design solutions presented in Section 4 will address these flooding issues. 

The predicted and surveyed water levels (NAVD 88) for Crescent Lake are as follows: 

Mean Annual Storm Event 48.5 

10-yr, 24-hour Storm Event 50.7 

25-yr, 24-hour Storm Event 51.5 

50-yr, 24-hour Storm Event 52.3 

100-yr, 24-hour Storm Event 52.5 

Surveyed SHWL 48.68 

Osprey Lakes Surveyed Lichen Mark 48.79 

Seminole County Watershed Atlas 
100-year, 24-hour flood level 50.97 

 

The predicted mean annual water level is slightly lower than Yvonne Frosher’s surveyed high water 
level.  The predicted 100-yr water level is above the finished floor elevation of one residential structure 
on Crescent Lake (152 Lake Crescent Drive, FF = 51.98) and is significantly higher that the Seminole 
County watershed atlas level.  It should be noted that the watershed atlas data was derived from FEMA 
maps that were based on pre-development conditions.  Historically, Crescent Lake would have 
overtopped towards the north, at an approximate overflow elevation of 49 (NAVD 88), to an existing 
wetland that discharges into an Osprey Lakes borrow pit pond and ultimately into the Big 
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Econlockhatchee River.  Because of the residential development surrounding the lake, the current 
overflow elevation is 52.4 and the lake has become land locked with no positive outfall causing the lake 
to stage up to much higher levels than previously experienced.  An overflow structure is recommended 
to restore the historical high water levels and to prevent the predicted structure flooding. 
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Table 3.1 - Roadway & Structure Flooding  

Crown/FF

Location ID Bulding Address Node ID
Elevation               

(ft)
Stage                  

(ft)

Flood 
Depth 

(in)

Stage                  
(ft)

Flood 
Depth 

(in)

Stage                  
(ft)

Flood 
Depth 

(in)

Stage                  
(ft)

Flood 
Depth 

(in)

Stage                  
(ft)

Flood 
Depth 

(in)

Well #1 104 Lake Crescent Drive JTO015 49.89 48.5 50.7 10 51.5 19 52.3 28 52.5 32

Well #2 168 Lake Crescent Drive JTO015 50.93 48.5 50.7 51.5 7 52.3 16 52.5 19

Lot #6 152 Lake Crescent Drive JTO015 51.98 48.5 50.7 51.5 52.3 3 52.5 7

Lot #7 148 Lake Crescent Drive JTO015 53.29 48.5 50.7 51.5 52.3 52.5

Lot #8 144 Lake Crescent Drive JTO015 53.57 48.5 50.7 51.5 52.3 52.5

Lot #4 & Lot 5 156 Lake Crescent Drive JTO015 53.64 48.5 50.7 51.5 52.3 52.5

Lot #9 140 Lake Crescent Drive JTO015 53.91 48.5 50.7 51.5 52.3 52.5

Lot #2 168 Lake Crescent Drive JTO015 54.02 48.5 50.7 51.5 52.3 52.5

Lot #3 164 Lake Crescent Drive JTO015 54.92 48.5 50.7 51.5 52.3 52.5

Lot #10 136 Lake Crescent Drive JTO015 55.2 48.5 50.7 51.5 52.3 52.5

Lot #21 305 Jacobs Trail JTO015 55.48 48.5 50.7 51.5 52.3 52.5

Lot #1 172 Lake Crescent Drive JTO015 55.56 48.5 50.7 51.5 52.3 52.5

Lot #17 108 Lake Crescent Drive JTO015 55.81 48.5 50.7 51.5 52.3 52.5

Lot #11 132 Lake Crescent Drive JTO015 55.9 48.5 50.7 51.5 52.3 52.5

Lot #22 309 Jacobs Trail JTO015 56.19 48.5 50.7 51.5 52.3 52.5

Lot #12 128 Lake Crescent Drive JTO015 56.2 48.5 50.7 51.5 52.3 52.5

Lot #15 116 Lake Crescent Drive JTO015 56.54 48.5 50.7 51.5 52.3 52.5

Lot #23 - Lot #26 313 Jacobs Trail JTO015 56.6 48.5 50.7 51.5 52.3 52.5

Lot #16 112 Lake Crescent Drive JTO015 56.74 48.5 50.7 51.5 52.3 52.5

Lot #20 301 Jacobs Trail JTO030 56.86 55.6 55.8 55.8 55.9 55.9

Lot #13 124 Lake Crescent Drive JTO015 56.99 48.5 50.7 51.5 52.3 52.5

Lot #19 100 Lake Crescent Drive JTO030 57.04 55.6 55.8 55.8 55.9 55.9

Lot #14 120 Lake Crescent Drive JTO015 57.49 48.5 50.7 51.5 52.3 52.5

Lot #18 104 Lake Crescent Drive JTO015 57.52 48.5 50.7 51.5 52.3 52.5

301 Jacobs Trail 
Driveway

301 Jacobs Trail JTO040 56.62 56.9 3 57.1 5 57.1 6 57.2 7 57.2 7

Lake Crescent Drive - JTO045 57.53 57.8 3 58.1 7 58.1 7 58.2 8 58.3 9

Snow Hill Road - JTO060 59.57 57.9 58.5 58.7 59.0 59.2

Notes:     1. "Exist" refers to the 2008 existing conditions model .

2.                          Maximum stage exceeds the warning elevation (Existing Conditions Model).

3. The finished floor, roadway crown, and well elevations were surveyed by Southeastern Surveying in 2007 & 2008.  

Exist

25-Year                                                                          
Storm Event

             
Mean Annual
Storm Event

10-Year                                                                          
Storm Event

100-Year                                                                      
Storm Event

Exist Exist Exist

50-Year                                                                          
Storm Event

Exist
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In an effort to address the roadway flooding and ditch maintenance concerns mentioned previously in 
this report, SAI has developed several different design alternatives.  The objective in the alternative plan 
development was to explore possible scenarios that will resolve the identified deficiencies without 
negative impacts to surrounding areas in terms of environmental, economic, and social aspects.  
Specifically, the alternative plans must resolve or reduce the identified deficiency without causing undue 
environmental damage through increased discharges or harm to ecologically sensitive areas.  The 
designs were developed and evaluated based on ten conditions;  Social acceptability,  Construction 
cost,  Public safety,  Hydraulic performance,  Permitting,  Environmental implications,  
ROW and easement requirement,  Impacts to adjacent property,  Construction consideration, and  
Maintenance.  The existing conditions model was refined to incorporate different design elements. 

Four design alternatives were developed and analyzed for this project.  They were presented to Seminole 
County and the St. John’s River Water Management District on July 15, 2008 during a pre-application 
meeting. Figures 4.1 through 4.4 present design alternative layouts.  Figures 4.5 through 4.7 present 
the ICPR sub-basin maps and nodal networks for each of the modeled design alternatives.  Table 4.1 
presents maximum stages predicted at select locations for each of the alternatives compared with the 
results of the existing conditions modeling.  Each of the design alternatives will include a closed culvert 
system along Jacobs Trail to eliminate the existing safety hazard and maintenance problems as well as a 
constructed emergency lake outfall to provide flood protection and restore a portion of historical 
overflow conveyance to the northeast.  A brief description of each of the alternatives, including 
preliminary construction costs is presented below. 
 
4.1 Design Alternative 1 
 
For this scenario, an off-line dry retention pond will be constructed on the Seminole County property 
adjacent to Snow Hill Road and Jacobs Trail.  This pond will collect runoff from existing drop inlets and 
an existing mitered end section along Snow Hill Road and from two existing curb inlets along Jacobs 
Trail.  This option requires construction of a new 36” RCP crossing under Snow Hill Road that will 
convey floodwaters from the existing ditch south of the roadway to a diversion structure located just 
south of Lake Crescent Drive.  The purpose of the diversion structure is to direct the first flush of runoff 
from Snow Hill Road and Jacobs Trail inlets to the off-line pond for percolation through the soils for 
treatment.  The volumetric analysis discussed in Section 3 describes a net reduction in runoff volume to 
Crescent Lake that should occur as a result of construction of retention ponds at Walker Elementary.  
Therefore, further retention is not actually required.  It should be noted, however, that the proposed 
retention pond will provide some retention storage and further reduce the runoff volume contributing to 
Crescent Lake.  For larger storm events, excess stormwater will by-pass the pond by overtopping the 
weir inside the diversion structure and continue to the existing drainage system outfall into Crescent 
Lake.  Impacts to Crescent Lake during construction of this alternative will be minimal and sediments 
will be closely monitored.  A second set of curb inlets exists along Jacobs Trail that could not be 
diverted to the pond because the required pipe slope would necessitate a pond bottom elevation that 
precludes use of dry retention.  Instead, these curb inlets would be retrofitted with filter media inserts to 
capture oils and floatables prior to discharge into the lake.  An end of pipe treatment was also 
considered near the outfall into Crescent Lake, however, the upstream system will be retrofitted to 
include a stabilized pond inflow, closed culvert system, and the above mentioned filter media.  
Consequently, significant sediment loads to the lake are not expected after implementation of these 
design elements and significant benefits would not be expected by adding this type of structure.  Figure 
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4.1 presents the project components for this alternative.  Figure 4.5 presents the sub-basin and nodal 
network for this alternative.  Land acquisition is not required for this option as all work will be 
performed within the County’s right-of-way and on existing trail head property.  The County’s 
Stormwater Division will, however, need to coordinate and approve the use of this park land with 
another County department for stormwater pond construction. 

The results of the design conditions stormwater model of this alternative indicate that flood stages are 
reduced upstream of the new pond and slightly reduced at Crescent Lake for all simulated storm events.  
Some stage increases are shown along Jacobs Trail, however, the flood waters will remain within the 
new closed culvert system and flooding will not occur.  In fact, the existing driveway and Lake Crescent 
Drive flooding issues will be eliminated.  Additionally, the flood stage reduction at Crescent Lake 
alleviates the finished floor flooding that was predicted to occur under the existing conditions 100-yr/ 
24-hour simulation.  A summary of the predicted stages for each of the storms is presented in Table 4.1.  
The total cost of construction for this option is estimated at $255,700 (Table 4.2).   
 
It is important to note that the residents of Crescent Lake requested that a pond be designed to retain all 
runoff for storms less than the 100-year return frequency.  SAI does not recommend such a pond for 
several reasons including:  potential adverse impacts to Crescent Lake, higher cost to construct a larger 
pond (required pond would be approx. 7 acres in size), loss of the existing Trailhead and reduced 
parking area. 
 
The adverse impacts to Crescent Lake mentioned above would include potential water level reductions 
that could occur if surface water runoff was eliminated as a water source.  The lake would be dependant 
upon a much smaller contributing area (i.e., the area immediately surrounding the lake) and existing 
groundwater interactions to replenish the volume that is lost to evaporation or leakance.  It is noted that 
the lake has been referred to as “spring fed” by residents.  Although most significant springs in 
Seminole County are located in middle or western portions of the county, there are known artesian wells 
in the area of Crescent Lake.  It is not clear, however, what degree of interaction exists between the 
Floridan aquifer and the lake.  Furthermore, determination of such an interaction is beyond the scope of 
this study.  It is likely, however, that the surficial aquifer acts as a water source to the lake.  This is both 
potentially beneficial and harmful depending upon the quality of that groundwater.  For example, the 
Seminole County soil survey identifies the soils surrounding the lake as Pomello fine sand which have 
rapid permeability.  According to the soil survey, this high permeability rate can cause contamination of 
ground water in areas of septic tank absorption fields.  Ultimately, it may be somewhat risky to rely 
solely on groundwater and local runoff as the sole source of lake recharge and an outside source of 
freshwater could serve to help dilute possible pollutant contributions from groundwater. 
 
While the 0.3 acre pond proposed in Alternative 1 would not retain large storm events, as requested by 
the residents of Crescent Lake, it will provide pollutant removal benefits.  Water level control would 
more easily and consistently be provided by construction of the emergency overflow structure 
mentioned above. 
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4.2 Design Alternative 2 
 
This design option was presented to County engineers during a preliminary project planning meeting.  
The design includes construction of a wet detention pond located between Jacobs Trail and Crescent 
Lake with a constructed outfall and pipe system discharging to Crescent Lake.  After review of the 
questionnaire response from residents of Crescent Lake and calculation of the required treatment 
volume, it was determined that the required pond size and subsequent impacts to Crescent Lake would 
not provide a desirable design option.  Figure 4.2 presents the project components for this alternative, 
however, no design model or cost estimates were developed and this option was eliminated from further 
consideration. 
 
4.3 Design Alternative 3 
 
This design option includes construction of a closed 36” culvert system that ties into the existing 36” 
RCP at Snow Hill Road and continues north to the existing outfall at Crescent Lake.  A drop inlet 
structure will be installed upstream of Snow Hill Road to hold water back in the existing ditch and allow 
for percolation of smaller storm events.  A baffle box will be installed downstream of the existing 
Jacobs Trail curb inlets and filter media can be used in the existing curb inlets to provide pollutant 
removal prior to discharge into Crescent Lake.  Similar to Alternative 1, impacts to Crescent Lake 
during construction will be minimal and sediments will be closely monitored.  Figure 4.3 presents the 
project components for this alternative.  Figure 4.6 presents the sub-basin and nodal network for this 
alternative.  Right-of-way acquisition is necessary for the BMP structure only (approximately 400 SF). 

Based on the H&H modeling of this design alternative, stages upstream of Lake Crescent Drive are 
significantly reduced because the culvert capacity is increased under existing driveways to match the 
36” RCP crossing at Snow Hill Road.  Similar to Design Alternative 1, this design option alleviates the 
driveway and Lake Crescent Drive flooding that is predicted to occur under existing conditions.  A 
summary of the predicted stages and flows for each of the storms is presented in Table 4.1.  The total 
cost of construction for this option is estimated at $178,200 (Table 4.2). 

 
4.4 Design Alternative 4 
 
The final alternative was developed at the request of the Crescent Lake property owners to provide a by-
pass option and divert most or all of the contributing area away from Crescent Lake.  Multiple scenarios 
were evaluated for this design option: 
 
4.4.1 Design Alternative 4A 
 
Design Alternative 4A includes replacement of the open ditch north of Snow Hill Road with a closed 
culvert system and a constructed ditch along Lake Crescent Drive.  The new ditch would be constructed 
between the existing roadway and an existing 6’ wall and would require a concrete gravity wall to 
accommodate an open ditch in this limited space.  A concrete weir structure will allow for stormwater to 
be stored in the ditch for percolation into the soils during small storm events.  Ultimately, the drainage 
system will outfall to the historic receiving wetland referred to previously which is located east of Lake 
Crescent Drive.  Figure 4.4A presents the project components for this alternative.  Figure 4.7 presents 
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the sub-basin and nodal network for this alternative.  Right-of-way acquisition is necessary for the new 
swale (approximately 0.24 acres). 
 
The stormwater design model for this option indicates that increases in stage at the receiving wetland 
will occur for the 10-year event and greater.  Water levels in the wetland do not appear to be impacted 
during the mean annual storm event, however continuous flow simulations would have to be completed 
to evaluate long-term impacts to the wetland hydroperiod.  In addition, significant negative impacts to 
Crescent Lake are apparent from the model results during all storm events.  Although the lake likely 
would recover from groundwater inflows (the residents refer to this as a spring fed lake), without the 
surface water inflows the mean annual water levels are significantly reduced.  A summary of the 
predicted stages and flows for each of the storms is presented in Table 4.1.  The total cost of 
construction for this option is estimated at $691,600 (Table 4.2). 
 
4.4.2 Design Alternative 4B 
 
This design option is identical to Design Alternative 4A except that it has a high-level overflow to 
Crescent Lake for extreme storm events.  Figure 4.4B presents the project components for this 
alternative.  Right-of-way acquisition is necessary for the new ditch as described above (approximately 
0.24 acres). 
 
Similar adverse impacts to the Crescent Lake and wetland water levels are predicted with this option as 
discussed in option 4A above with differences only noted during extreme events.  A summary of the 
predicted stages and flows for each of the storms is presented in Table 4.1.  The total cost of 
construction for this option is estimated at $698,600 (Table 4.2). 
 
4.4.3 Design Alternative 4C 
 
The final by-pass design option includes construction of the off-line dry retention pond from Design 
Alternative 1, the 36” RCP Snow Hill Road crossing, diversion structure, and a closed culvert system to 
outfall at the Osprey Lakes pond #100.  Figure 4.4C presents the project components for this 
alternative.  Right-of-way acquisition is necessary for the new culvert connection to the Osprey Lakes 
pond (approximately 0.21 acres). 
 
This option was added at the direction of the County, however, no model results are available at this 
time.  Impacts to Crescent Lake will be similar to those presented for Design Alternative 4A.  The total 
cost of construction for this option is estimated at $452,300 (Table 4.2).  Wetland impacts to Crescent 
Lake are anticipated in relation to construction of the bypass pipe to the north. 
 
The permitting process on any of the by-pass options would be significant and may not result in a 
permitted design.  The St. John’s River Water Management District would require detailed analyses on 
the impacts to Crescent Lake and the proposed receiving water bodies.  It may not be possible to justify 
diverting water from Crescent Lake with no reported significant flooding problems into a healthy 
wetland or permitted pond system. 
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4.5 Recommended Alternative 
 
Based on the discussion above, each of the design alternatives (including the do nothing alternative) was 
evaluated relative to the others.  Table 4.3 presents the scoring and ranking of the design alternatives as 
well as a description of the evaluation criteria and scoring method. 
 
An important objective of this project is to eliminate the existing public safety hazard and maintenance 
concerns at the existing Jacobs Trail ditch.  Each of the design solutions presented above includes a 
proposed closed culvert system that will eliminate the maintenance and safety issues associated with 
having a steep, open ditch adjacent to the existing sidewalk.  Although the do-nothing option has no cost 
or permitting issues associated with doing no work; maintenance, environmental implications, and 
hydraulic performance were all rated low due to the existing open ditch system with only two of the 
three designed concrete dams and undersized 18” driveway culverts. 
 
The ranking of the remaining options is as follows: 
 

Design Alternative 1:  SAI recommends the implementation of this dry retention pond option.  
Hydraulically, this option would be an improvement because it restores the capacity to Crescent 
Lake for large storm events while still allowing the smaller storm events to be retained in the 
pond and existing swale upstream.  An emergency lake outfall structure would be required to 
allow flood waters to overflow into the wetland to the northeast.  Flooding is eliminated at the 
finished floor and roadway locations that were predicted to flood under existing conditions.  
Typically, off-line ponds are considered highly effective pollutant removal BMP options.   The 
cost of this option is relatively low and no right-of-way acquisition is anticipated.  SAI believes 
that the property owners would be satisfied with this option, however, it would mean the loss of 
a portion of the County’s trail head property for pond construction. 

Design Alternative 3:  This option is rated just two point below and is hydraulically similar to 
design Alternative 1.  An emergency lake outfall structure would be required to allow flood 
waters to overflow into the wetland to the northeast.  Pollutant removal levels are reduced 
compared to the retention system of Alternative 1 and the County would be required to perform 
more maintenance of the baffle box structure than for the pond.  A drainage easement would also 
be required surrounding this structure. 

(The remaining design options are all scored similarly, with only one or two points separating 
these options.) 

Design Alternative 4C:  As noted above, this option would require significant permitting efforts 
and may not result in permit acquisition (see permitting discussion below).  ICPR model results 
for a by-pass option show a 2 foot decrease in lake levels during the mean annual storm event.  
Without the surface water source, Crescent Lake water levels will be reduced and, in addition to 
the environmental impacts and permitting challenges that this poses, residents may ultimately be 
dissatisfied with this design option.  As mentioned previously, Crescent Lake water quality could 
potentially be impacted due to the close proximity of septic tank absorption fields and soil 
conditions surrounding the lake. 
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Design Alternative 2:  This design option would not be acceptable to the residents of Crescent 
Lake because of the high impacts associated with pond construction in such close proximity to 
their lake. 

Design Alternative 4A & 4B:  Similar permitting challenges exist with these options and the 
design alternative 4C by-pass option, except that additional caution must be taken in order to 
preserve the quality of the existing wetland system that will serve as the new outfall location. 

 
Other improvements are recommended in addition to the selected alternative.  The first is relocation of 
the water wells mentioned in Section 2 of this report that are subject to or at risk of being inundated by 
Crescent Lake.  These should be moved to higher elevations to avoid contamination by elevated lake 
levels.  The second involves reduction of pollutant loads from runoff originating on lots adjacent to or 
that drain into the lake.  This can include construction of reverse berms or environmental swales to 
capture runoff and percolate it prior to entry into the lake, the use of slow-release, granular fertilizers or 
planting of native, littoral zones.  These improvements should be coordinated with the lake management 
plan that has been implemented by the Lake Crescent HOA.  And finally, an emergency overflow 
structure (FDOT Type E Inlet) is recommended to restore the original lake overflow to the ditch located 
to the northeast.  The cost of this structure is approximately $34,866.00. 
 
4.6 Permitting 
 
Most dredge and fill permitting interests of the FDEP, including those anticipated for this project, have 
been delegated to the SJRWMD and will be handled through the environmental resource permit (ERP) 
process.  A pre-application meeting was conducted with District staff of the SJRWMD Altamonte 
Springs office on July 15, 2008 as mentioned above.  The SJRWMD was presented with the design 
options discussed above and the permitting challenges for each option were discussed.  The scoring for 
each design option was developed based on discussion with the District staff. 
 
In a follow up email from SJRWMD engineer, Leonardo Valencia, E.I., M.E. (Appendix D), the 
permitting challenges with by-pass options were described and several things were discussed that will 
need to be demonstrated for these alternatives.  First, it will need to be shown that modifications do not 
have adverse impacts on lake stages in Lake Crescent or to offsite areas due to diverting water flow 
away from the lake.  Secondly, reasonable assurances will need to be provided that show the proposed 
system will not cause alterations to the lake’s hydrology (e.g., lowering the seasonal high water 
elevation or affecting staging) that could potentially cause adverse impacts to the ecological or 
biological functions currently provided by the lake.  Examples of adverse impacts to ecological 
functions include activities such as decreases or increases to the hydroperiod, frequency of inundation, 
velocity or mean annual water elevations or groundwater elevations that diminish the abundance, 
diversity, food sources or habitat of aquatic or wetland-dependent species in any direct, secondary or 
cumulative way.   















Table 4.1 Maximum Stages
Existing Conditions vs Design 

Difference Difference Difference Difference Difference

Node ID Location

JTO000 Osprey Lakes Pond 200 38 TOB 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0

JTO100 Osprey Lakes Pond 100 39.20 TOB 37.9 37.9 0.0 38.0 38.0 0.0 38.0 38.0 0.0 38.1 38.1 0.0 38.3 38.3 0.0

JTO200 Osprey Lakes Tract C-4 
Conservation Area

45.70 FF 44.6 44.6 0.0 45.0 45.0 0.0 45.1 45.1 0.0 45.3 45.3 0.0 45.5 45.5 0.0

JTO005 Osprey Lakes Tract C-2 
Conservation Area

38.90 Rd Crown from plans 37.9 37.9 0.0 38.2 38.2 0.0 38.4 38.4 0.0 38.6 38.6 0.0 38.7 38.7 0.0

JTO010 Osprey Lakes Tract C-3 
Conservation Area

38.90 Rd Crown from plans 38.6 38.6 0.0 39.1 39.1 0.0 39.2 39.2 0.0 39.3 39.3 0.0 39.4 39.4 0.0

JTO015 LAKE CRESCENT 51.98 Lot# 6 FF 48.5 48.1 -0.4 50.7 50.1 -0.6 51.5 50.4 -1.1 52.3 50.6 -1.6 52.5 50.7 -1.8

JTO018 D/S 313 Jacobs Trail Driveway 56.59 Lot# 38 FF 49.8 50.1 0.3 50.7 50.3 -0.4 51.5 50.4 -1.0 52.3 50.7 -1.6 52.5 50.8 -1.8

JTO020 U/S check dam 56.59 Lot# 38 FF 51.4 51.7 0.3 51.4 51.9 0.5 51.5 51.9 0.5 52.3 52.0 -0.3 52.5 52.0 -0.5

JTO025 MH Junction with Jacobs Trail 
Drainage System

57.53 Lot# 22 FF 52.7 52.6 0.0 52.7 53.2 0.5 52.7 53.4 0.6 52.9 53.5 0.5 53.4 53.6 0.2

JTO030 U/S 305 Jacobs Trail Driveway 56.50 Lot# 21 FF 55.6 ___ ___ 55.8 ___ ___ 55.8 ___ ___ 55.9 ___ ___ 55.9 ___ ___

JTO035 U/S check dam 56.21 Lot# 20 FF 55.6 ___ ___ 55.8 ___ ___ 55.8 ___ ___ 55.9 ___ ___ 55.9 ___ ___

JTO040 U/S 301 Jacobs Trail Driveway 56.70 Lot# 20 FF 56.9 ___ ___ 57.1 ___ ___ 57.1 ___ ___ 57.2 ___ ___ 57.2 ___ ___

JTO045 U/S Lake Crescent Drive 57.53 Lake Crescent Drive 
Crown

57.8 56.4 -1.4 58.1 56.8 -1.3 58.1 56.9 -1.3 58.2 56.9 -1.3 58.3 57.0 -1.3

JTO-POND NEW POND 58.00 TOB ___ 56.4 ___ ___ 57.2 ___ ___ 57.5 ___ ___ 57.6 ___ ___ 57.8 ___

JTO050 D/S Snow Hill Road 58.40 Ditch TOB 57.8 ___ ___ 58.1 ___ ___ 58.2 ___ ___ 58.2 ___ ___ 58.3 ___ ___

JTO055 Snow Hill Road Inlet 59.24 MH Rim Elev. 57.8 56.4 -1.4 58.3 57.9 -0.4 58.4 58.2 -0.2 58.6 58.5 -0.1 58.7 58.7 0.0

JTO060 U/S Snow Hill Road 59.57 Snow Hill Road Crown 57.9 57.0 -0.9 58.5 58.0 -0.5 58.7 58.3 -0.4 59.0 58.6 -0.3 59.2 58.9 -0.3

JTO065 West of Walker Elementary 62.00 TOB 58.0 58.1 0.1 58.6 58.6 -0.1 58.8 58.7 -0.1 59.0 58.9 -0.1 59.2 59.1 0.0

JTO068 Wetland (south of school) 60.00 TOB 58.3 58.3 0.0 58.7 58.6 -0.1 58.8 58.8 -0.1 59.0 58.9 -0.1 59.2 59.1 0.0

JTO070 Swale (d/s of Avenue C) 60.40 Avenue C Crown from 
plans

59.8 59.8 0.0 60.2 60.2 0.0 60.3 60.3 0.0 60.4 60.4 0.0 60.5 60.5 0.0

JTO075 Swale (d/s of Avenue D) 61.30 Avenue D Crown from 
plans

60.3 60.3 0.0 60.7 60.7 0.0 60.8 60.8 0.0 60.9 60.9 0.0 61.0 61.0 0.0

JTO080 Swale (d/s of Avenue E) 59.96 Avenue E Crown from 
plans

60.5 60.5 0.0 60.9 60.9 0.0 61.0 61.0 0.0 61.1 61.1 0.0 61.2 61.2 0.0

JTO300 Snow Hill Road (west of Jacobs 
Trail)

59.21 Jacobs Trail Crown 57.9 57.9 0.0 58.3 58.3 0.0 58.5 58.5 0.0 58.6 58.6 0.0 58.7 58.8 0.1

JTO400 Snow Hill Road (D/S Walker Elem.) 59.00 Snow Hill Road Crown 
from plans

57.8 56.4 -1.4 58.3 57.9 -0.4 58.4 58.1 -0.3 58.6 58.4 -0.2 58.7 58.5 -0.2

JTO405 Walker Elementary Pond B & C 60.00 TOB 57.1 57.1 0.0 57.9 57.9 0.0 58.2 58.2 0.0 58.4 58.4 0.0 58.6 58.6 0.0

JTO500 Walker Elementary Pond A 60.00 TOB 57.7 57.7 0.0 59.2 59.2 0.0 59.5 59.5 0.0 59.6 59.6 0.0 59.6 59.6 0.0

JTO600 1st Street & Avenue C 60.40 Avenue C Crown from 
plans

59.8 59.8 0.0 60.2 60.2 0.0 60.3 60.3 0.0 60.4 60.4 0.0 60.5 60.5 0.0

JTO700 1st Street & Avenue D 61.30 Avenue D Crown from 
plans

60.3 60.3 0.0 60.7 60.7 0.0 60.8 60.8 0.0 60.9 60.9 0.0 61.0 61.0 0.0

JTO800 1st Street & Avenue E 59.96 Avenue E Crown from 
plans

60.5 60.5 0.0 60.9 60.9 0.0 61.0 61.0 0.0 61.1 61.1 0.0 61.2 61.2 0.0

Notes:     1. "Exist" refers to the 2008 existing conditions model .

2. "Design" refers to the 2008 design conditions model.

3.                          Maximum stage exceeds the warning elevation (Existing Conditions Model).

4.                          Maximum stage exceeds the DESIGN warning elevation (Design Conditions Model).

5. All elevations are based on the NAVD 1988 reference datum.

6. All roadway crown elevations were surveyed by Southeastern Surveying in 2007, unless otherwise noted.

Alternative 1:    Dry Retention Pond
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Table 4.1 Maximum Stages
Existing Conditions vs Design 

Mean Annual 10-Year                                                                          25-Year                                                                          100-Year                                                                      50-Year                                                                      

Difference Difference Difference Difference Difference

Node ID Location

JTO000 Osprey Lakes Pond 200 38.00 TOB 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0

JTO100 Osprey Lakes Pond 100 39.20 TOB 37.9 37.9 0.0 38.0 38.0 0.0 38.0 38.0 0.0 38.1 38.1 0.0 38.3 38.2 0.0

JTO200 Osprey Lakes Tract C-4 
Conservation Area

45.70 FF 44.6 44.6 0.0 45.0 45.0 0.0 45.1 45.1 0.0 45.3 45.3 0.0 45.5 45.5 0.0

JTO005 Osprey Lakes Tract C-2 
Conservation Area

38.90 Rd Crown from plans 37.9 37.9 0.0 38.2 38.2 0.0 38.4 38.4 0.0 38.6 38.5 0.0 38.7 38.7 0.0

JTO010 Osprey Lakes Tract C-3 
Conservation Area

38.90 Rd Crown from plans 38.6 38.6 -0.06 39.1 39.0 0.0 39.2 39.2 0.0 39.3 39.3 0.0 39.4 39.4 0.0

JTO015 LAKE CRESCENT 51.98 Lot# 6 FF 48.5 48.4 -0.2 50.7 50.2 -0.5 51.5 50.4 -1.1 52.3 50.6 -1.7 52.5 50.7 -1.8

JTO018 D/S 313 Jacobs Trail Driveway 56.59 Lot# 38 FF 49.8 50.0 0.2 50.7 50.3 -0.4 51.5 50.5 -1.0 52.3 50.6 -1.6 52.5 50.7 -1.8

JTO020 U/S check dam 56.59 Lot# 38 FF 51.4 51.6 0.2 51.4 51.9 0.5 51.5 52.0 0.5 52.3 52.1 -0.1 52.5 52.2 -0.3

JTO025 MH Junction with Jacobs Trail 
Drainage System

57.53 Lot# 22 FF 52.7 51.8 -0.9 52.7 52.3 -0.4 52.7 52.6 -0.1 52.9 52.9 0.0 53.4 53.2 -0.2

JTO030 U/S 305 Jacobs Trail Driveway 56.50 Lot# 21 FF 55.6 ___ ___ 55.8 ___ ___ 55.8 ___ ___ 55.9 ___ ___ 55.9 ___ ___

JTO035 U/S check dam 56.21 Lot# 20 FF 55.6 ___ ___ 55.8 ___ ___ 55.8 ___ ___ 55.9 ___ ___ 55.9 ___ ___

JTO040 U/S 301 Jacobs Trail Driveway 56.70 Lot# 20 FF 56.9 ___ ___ 57.1 ___ ___ 57.1 ___ ___ 57.2 ___ ___ 57.2 ___ ___

JTO045 U/S Lake Crescent Drive 57.53 Lake Crescent Drive 
Crown

57.8 53.8 -4.0 58.1 54.5 -3.5 58.1 54.9 -3.2 58.2 55.2 -3.0 58.3 55.5 -2.8

JTO050 D/S Snow Hill Road 58.40 Ditch TOB 57.8 55.2 -2.6 58.1 55.7 -2.4 58.2 56.0 -2.1 58.2 56.3 -1.9 58.3 56.5 -1.8

JTO055 Snow Hill Road Inlet 59.24 MH Rim Elev. 57.8 55.3 -2.5 58.3 56.0 -2.3 58.4 56.3 -2.1 58.6 56.6 -2.0 58.7 56.8 -1.9

JTO060 U/S Snow Hill Road 59.57 Snow Hill Road Crown 57.9 57.8 -0.1 58.5 58.4 -0.1 58.7 58.6 -0.1 59.0 58.8 -0.1 59.2 59.0 -0.1

JTO065 West of Walker Elementary 62.00 TOB 58.0 58.3 0.3 58.6 58.7 0.1 58.8 58.9 0.1 59.0 59.1 0.1 59.2 59.2 0.0

JTO068 Wetland (south of school) 60.00 TOB 58.3 58.3 58.7 58.7 0.1 58.8 58.9 0.1 59.0 59.1 0.1 59.2 59.2 0.0

JTO070 Swale (d/s of Avenue C) 60.40 Avenue C Crown from 
plans

59.8 59.8 0.0 60.2 60.2 0.0 60.3 60.3 0.0 60.4 60.4 0.0 60.5 60.5 0.0

JTO075 Swale (d/s of Avenue D) 61.30 Avenue D Crown from 
plans

60.3 60.3 60.7 60.7 0.0 60.8 60.8 0.0 60.9 60.9 0.0 61.0 61.0 0.0

JTO080 Swale (d/s of Avenue E) 59.96 Avenue E Crown from 
plans

60.5 60.5 60.9 60.9 0.0 61.0 61.0 0.0 61.1 61.1 0.0 61.2 61.2 0.0

JTO300 Snow Hill Road (west of Jacobs 
Trail)

59.21 Jacobs Trail Crown 57.9 57.9 0.0 58.3 58.3 0.0 58.5 #N/A #N/A 58.6 #N/A #N/A 58.7 #N/A #N/A

JTO400 Snow Hill Road (D/S Walker Elem.) 59.00 Snow Hill Road Crown 
from plans

57.8 56.0 -1.8 58.3 56.0 -2.3 58.4 56.0 -2.4 58.6 56.0 -2.6 58.7 56.0 -2.7

JTO405 Walker Elementary Pond B & C 60.00 TOB 57.1 57.1 0.0 57.9 57.9 0.0 58.2 57.9 -0.3 58.4 57.9 -0.6 58.6 57.9 -0.8

JTO500 Walker Elementary Pond A 60.00 TOB 57.7 57.7 0.0 59.2 59.2 0.0 59.5 59.2 -0.3 59.6 59.2 -0.3 59.6 59.2 -0.4

JTO600 1st Street & Avenue C 60.40 Avenue C Crown from 
plans

59.8 59.8 60.2 60.2 0.0 60.3 60.2 -0.1 60.4 60.2 -0.2 60.5 60.2 -0.3

JTO700 1st Street & Avenue D 61.30 Avenue D Crown from 
plans

60.3 60.3 60.7 60.7 0.0 60.8 60.7 -0.1 60.9 60.7 -0.2 61.0 60.7 -0.3

JTO800 1st Street & Avenue E 59.96 Avenue E Crown from 
plans

60.5 60.5 60.9 60.9 0.0 61.0 60.9 -0.1 61.1 60.9 -0.2 61.2 60.9 -0.3

Notes:     1. "Exist" refers to the 2008 existing conditions model .

2. "Design" refers to the 2008 design conditions model.

3.                          Maximum stage exceeds the warning elevation (Existing Conditions Model).

4.                          Maximum stage exceeds the DESIGN warning elevation (Design Conditions Model).

5. All elevations are based on the NAVD 1988 reference datum.

6. All roadway crown elevations were surveyed by Southeastern Surveying in 2007, unless otherwise noted.
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Table 4.1 Maximum Stages
Existing Conditions vs Design 

Mean Annual 10-Year                                                                          25-Year                                                                          100-Year                                                                      50-Year                                                                      

Difference Difference Difference Difference Difference

Node ID Location

JTO000 Osprey Lakes Pond 200 38.00 TOB 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0

JTO100 Osprey Lakes Pond 100 39.20 TOB 37.9 37.9 0.0 38.0 38.1 0.2 38.0 38.3 0.2 38.1 38.4 0.3 38.3 38.5 0.3

JTO200 Osprey Lakes Tract C-4 
Conservation Area

45.70 FF 44.6 44.6 0.0 45.0 45.0 0.0 45.1 45.1 0.0 45.3 45.3 0.0 45.5 45.5 0.0

JTO005 Osprey Lakes Tract C-2 
Conservation Area

38.90 Rd Crown from plans 37.9 38.0 0.1 38.2 38.5 0.3 38.4 38.8 0.4 38.6 39.0 0.5 38.7 39.2 0.5

JTO010 Osprey Lakes Tract C-3 
Conservation Area

38.90 Rd Crown from plans 38.6 38.8 0.1 39.1 39.5 0.4 39.2 39.7 0.5 39.3 39.8 0.5 39.4 40.0 0.6

JTO011 New Swale 56.99 Lot# 13 FF ___ 53.8 ___ ___ 54.2 ___ ___ 54.4 ___ ___ 54.4 ___ ___ 54.5 ___

JTO012 New Swale 57.49 Lot# 14 FF ___ 55.5 ___ ___ 55.8 ___ ___ 55.9 ___ ___ 55.9 ___ ___ 56.0 ___

JTO013 New Swale 57.53 Lake Crescent Drive 
Crown

___ 55.6 ___ ___ 56.0 ___ ___ 56.1 ___ ___ 56.2 ___ ___ 56.2 ___

JTO015 LAKE CRESCENT 51.98 Lot# 6 FF 48.5 46.5 -2.0 50.7 47.1 -3.6 51.5 47.4 -4.1 52.3 47.6 -4.6 52.5 47.8 -4.7

JTO020 U/S check dam 56.59 Lot# 38 FF 51.4 ___ ___ 51.4 ___ ___ 51.5 ___ ___ 52.3 ___ ___ 52.5 ___ ___

JTO025 MH Junction with Jacobs Trail 
Drainage System

57.53 Lot# 22 FF 52.7 55.6 2.9 52.7 56.1 3.4 52.7 56.3 3.6 52.9 56.5 3.6 53.4 56.6 3.2

JTO030 U/S 305 Jacobs Trail Driveway 56.50 Lot# 21 FF 55.6 ___ ___ 55.8 ___ ___ 55.8 ___ ___ 55.9 ___ ___ 55.9 ___ ___

JTO035 U/S check dam 56.21 Lot# 20 FF 55.6 ___ ___ 55.8 ___ ___ 55.8 ___ ___ 55.9 ___ ___ 55.9 ___ ___

JTO040 U/S 301 Jacobs Trail Driveway 56.70 Lot# 20 FF 56.9 ___ ___ 57.1 ___ ___ 57.1 ___ ___ 57.2 ___ ___ 57.2 ___ ___

JTO045 U/S Lake Crescent Drive 57.53 Lake Crescent Drive 
Crown

57.8 55.6 -2.2 58.1 56.1 -2.0 58.1 56.3 -1.8 58.2 56.5 -1.7 58.3 56.6 -1.7

JTO050 D/S Snow Hill Road 58.40 Ditch TOB 57.8 55.7 -2.1 58.1 56.4 -1.7 58.2 56.9 -1.2 58.2 57.2 -1.1 58.3 57.3 -1.0

JTO055 Snow Hill Road Inlet 59.24 MH Rim Elev. 57.8 55.8 -2.0 58.3 56.5 -1.8 58.4 57.3 -1.1 58.6 57.6 -1.0 58.7 57.8 -0.9

JTO060 U/S Snow Hill Road 59.57 Snow Hill Road Crown 57.9 57.8 -0.1 58.5 58.4 -0.1 58.7 58.6 -0.1 59.0 58.9 -0.1 59.2 59.0 -0.1

JTO065 West of Walker Elementary 62.00 TOB 58.0 58.3 0.3 58.6 58.7 0.1 58.8 58.9 0.1 59.0 59.1 0.1 59.2 59.2 0.0

JTO068 Wetland (south of school) 60.00 TOB 58.3 58.3 0.0 58.7 58.7 0.1 58.8 58.9 0.1 59.0 59.1 0.1 59.2 59.2 0.0

JTO070 Swale (d/s of Avenue C) 60.40 Avenue C Crown from 
plans

59.8 59.8 0.0 60.2 60.2 0.0 60.3 60.3 0.0 60.4 60.4 0.0 60.5 60.5 0.0

JTO075 Swale (d/s of Avenue D) 61.30 Avenue D Crown from 
plans

60.3 60.3 0.0 60.7 60.7 0.0 60.8 60.8 0.0 60.9 60.9 0.0 61.0 61.0 0.0

JTO080 Swale (d/s of Avenue E) 59.96 Avenue E Crown from 
plans

60.5 60.5 0.0 60.9 60.9 0.0 61.0 61.0 0.0 61.1 61.1 0.0 61.2 61.2 0.0

JTO300 Snow Hill Road (west of Jacobs 
Trail)

59.21 Jacobs Trail Crown 57.9 57.9 0.0 58.3 58.3 0.0 58.5 58.5 0.0 58.6 58.6 0.0 58.7 58.7 0.0

JTO400 Snow Hill Road (D/S Walker Elem.) 59.00 Snow Hill Road Crown 
from plans

57.8 56.0 -1.8 58.3 56.0 -2.3 58.4 56.0 -2.4 58.6 56.0 -2.6 58.7 56.0 -2.7

JTO405 Walker Elementary Pond B & C 60.00 TOB 57.1 57.1 0.0 57.9 57.1 -0.8 58.2 57.1 -1.1 58.4 57.1 -1.3 58.6 57.1 -1.6

JTO500 Walker Elementary Pond A 60.00 TOB 57.7 57.7 0.0 59.2 57.7 -1.5 59.5 57.7 -1.8 59.6 57.7 -1.9 59.6 57.7 -1.9

JTO600 1st Street & Avenue C 60.40 Avenue C Crown from 
plans

59.8 59.8 0.0 60.2 59.8 -0.4 60.3 59.8 -0.5 60.4 59.8 -0.6 60.5 59.8 -0.7

JTO700 1st Street & Avenue D 61.30 Avenue D Crown from 
plans

60.3 60.3 0.0 60.7 60.3 -0.4 60.8 60.3 -0.5 60.9 60.3 -0.6 61.0 60.3 -0.7

JTO800 1st Street & Avenue E 59.96 Avenue E Crown from 
plans

60.5 60.5 0.0 60.9 60.5 -0.4 61.0 60.5 -0.5 61.1 60.5 -0.6 61.2 60.5 -0.7

Notes:     1. "Exist" refers to the 2008 existing conditions model .

2. "Design" refers to the 2008 design conditions model.

3.                          Maximum stage exceeds the warning elevation (Existing Conditions Model).

4.                          Maximum stage exceeds the DESIGN warning elevation (Design Conditions Model).

5. All elevations are based on the NAVD 1988 reference datum.

6. All roadway crown elevations were surveyed by Southeastern Surveying in 2007, unless otherwise noted.
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Table 4.1 Maximum Stages
Existing Conditions vs Design 

Mean Annual 10-Year                                                                          25-Year                                                                          100-Year                                                                      50-Year                                                                      

Difference Difference Difference Difference Difference

Node ID Location

JTO000 Osprey Lakes Pond 200 38.00 TOB 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0 37.9 37.9 0.0

JTO100 Osprey Lakes Pond 100 39.20 TOB 37.9 37.9 0.0 38.0 38.2 0.2 38.0 38.3 0.3 38.1 38.5 0.3 38.3 38.6 0.3

JTO200 Osprey Lakes Tract C-4 
Conservation Area

45.70 FF 44.6 44.6 0.0 45.0 45.0 0.0 45.1 45.1 0.0 45.3 45.3 0.0 45.5 45.5 0.0

JTO005 Osprey Lakes Tract C-2 
Conservation Area

38.90 Rd Crown from plans 37.9 38.1 0.2 38.2 38.7 0.5 38.4 38.9 0.5 38.6 39.1 0.5 38.7 39.2 0.6

JTO010 Osprey Lakes Tract C-3 
Conservation Area

38.90 Rd Crown from plans 38.6 39.0 0.3 39.1 39.5 0.5 39.2 39.7 0.5 39.3 39.9 0.5 39.4 40.0 0.6

JTO011 New Swale 56.99 Lot# 13 FF ___ 54.0 ___ ___ 54.3 ___ ___ 54.3 ___ ___ 54.4 ___ ___ 54.4 ___

JTO012 New Swale 57.49 Lot# 14 FF ___ 55.6 ___ ___ 55.8 ___ ___ 55.9 ___ ___ 55.9 ___ ___ 55.9 ___

JTO013 New Swale 57.53
Lake Crescent Drive 

Crown
___ 55.7 ___ ___ 56.0 ___ ___ 56.1 ___ ___ 56.1 ___ ___ 56.1 ___

JTO015 LAKE CRESCENT 51.98 Lot# 6 FF 48.5 46.5 -2.0 50.7 47.1 -3.6 51.5 47.4 -4.1 52.3 47.7 -4.6 52.5 48.0 -4.6

JTO018 D/S 313 Jacobs Trail Driveway 56.59 Lot# 38 FF 49.8 49.1 -0.7 50.7 49.1 -1.6 51.5 49.3 -2.2 52.3 49.4 -2.9 52.5 49.5 -3.1

JTO020 U/S check dam 56.59 Lot# 38 FF 51.4 49.8 -1.6 51.4 49.8 -1.6 51.5 50.3 -1.2 52.3 50.9 -1.3 52.5 51.1 -1.5

JTO025 MH Junction with Jacobs Trail 
Drainage System

57.53 Lot# 22 FF 52.7 55.8 3.1 52.7 56.2 3.5 52.7 56.3 3.5 52.9 56.3 3.4 53.4 56.4 3.0

JTO030 U/S 305 Jacobs Trail Driveway 56.50 Lot# 21 FF 55.6 ___ ___ 55.8 ___ ___ 55.8 ___ ___ 55.9 ___ ___ 55.9 ___ ___

JTO035 U/S check dam 56.21 Lot# 20 FF 55.6 ___ ___ 55.8 ___ ___ 55.8 ___ ___ 55.9 ___ ___ 55.9 ___ ___

JTO040 U/S 301 Jacobs Trail Driveway 56.70 Lot# 20 FF 56.9 ___ ___ 57.1 ___ ___ 57.1 ___ ___ 57.2 ___ ___ 57.2 ___ ___

JTO045 U/S Lake Crescent Drive 57.53 Lake Crescent Drive 
Crown

57.8 55.8 -2.0 58.1 56.2 -1.9 58.1 56.3 -1.9 58.2 56.4 -1.9 58.3 56.5 -1.8

JTO050 D/S Snow Hill Road 58.40 Ditch TOB 57.8 56.0 -1.8 58.1 56.7 -1.4 58.2 56.9 -1.2 58.2 57.2 -1.0 58.3 57.5 -0.8

JTO055 Snow Hill Road Inlet 59.24 MH Rim Elev. 57.8 56.1 -1.7 58.3 57.0 -1.3 58.4 57.4 -1.0 58.6 57.8 -0.8 58.7 58.1 -0.6

JTO060 U/S Snow Hill Road 59.57 Snow Hill Road Crown 57.9 56.2 -1.7 58.5 57.2 -1.3 58.7 57.7 -1.1 59.0 58.0 -0.9 59.2 58.4 -0.8

JTO065 West of Walker Elementary 62.00 TOB 58.0 58.0 0.0 58.6 58.4 -0.2 58.8 58.6 -0.2 59.0 58.7 -0.3 59.2 58.9 -0.3

JTO068 Wetland (south of school) 60.00 TOB 58.3 58.3 0.0 58.7 58.5 -0.2 58.8 58.6 -0.2 59.0 58.8 -0.2 59.2 58.9 -0.3

JTO070 Swale (d/s of Avenue C) 60.40 Avenue C Crown from 
plans

59.8 59.8 0.0 60.2 60.2 0.0 60.3 60.3 0.0 60.4 60.4 0.0 60.5 60.5 0.0

JTO075 Swale (d/s of Avenue D) 61.30 Avenue D Crown from 
plans

60.3 60.3 0.0 60.7 60.7 0.0 60.8 60.8 0.0 60.9 60.9 0.0 61.0 61.0 0.0

JTO080 Swale (d/s of Avenue E) 59.96 Avenue E Crown from 
plans

60.5 60.5 0.0 60.9 60.9 0.0 61.0 61.0 0.0 61.1 61.1 0.0 61.2 61.2 0.0

JTO300 Snow Hill Road (west of Jacobs 
Trail)

59.21 Jacobs Trail Crown 57.9 57.9 0.0 58.3 58.3 0.0 58.5 58.5 0.0 58.6 58.6 0.0 58.7 58.7 0.0

JTO400 Snow Hill Road (D/S Walker Elem.) 59.00 Snow Hill Road Crown 
from plans

57.8 56.1 -1.7 58.3 57.0 -1.3 58.4 57.4 -1.0 58.6 57.8 -0.8 58.7 58.1 -0.6

JTO405 Walker Elementary Pond B & C 60.00 TOB 57.1 57.1 0.0 57.9 57.9 0.0 58.2 58.2 0.0 58.4 58.4 0.0 58.6 58.6 0.0

JTO500 Walker Elementary Pond A 60.00 TOB 57.7 57.7 0.0 59.2 59.2 0.0 59.5 59.5 0.0 59.6 59.6 0.0 59.6 59.6 0.0

JTO600 1st Street & Avenue C 60.40 Avenue C Crown from 
plans

59.8 59.8 0.0 60.2 60.2 0.0 60.3 60.3 0.0 60.4 60.4 0.0 60.5 60.5 0.0

JTO700 1st Street & Avenue D 61.30 Avenue D Crown from 
plans

60.3 60.3 0.0 60.7 60.7 0.0 60.8 60.8 0.0 60.9 60.9 0.0 61.0 61.0 0.0

JTO800 1st Street & Avenue E 59.96 Avenue E Crown from 
plans

60.5 60.5 0.0 60.9 60.9 0.0 61.0 61.0 0.0 61.1 61.1 0.0 61.2 61.2 0.0

Notes:     1. "Exist" refers to the 2008 existing conditions model .

2. "Design" refers to the 2008 design conditions model.

3.                          Maximum stage exceeds the warning elevation (Existing Conditions Model).

4.                          Maximum stage exceeds the DESIGN warning elevation (Design Conditions Model).

5. All elevations are based on the NAVD 1988 reference datum.

6. All roadway crown elevations were surveyed by Southeastern Surveying in 2007, unless otherwise noted.
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Table 4.2 - Preliminary Opinion of Probable Cost

Snow Hill Road / Jacobs Trail Outfall Improvement Project

Design Alternative 1 - Offline Dry Retention Pond
By: HLB

8/23/2008
EST. UNIT CONTRACT

ITEM NO. DESCRIPTION QTY. UNIT PRICE PRICE

101-1 MOBILIZATION (Limit 6% of Base Bid) 1 LS 14,600.00$       14,600.00$       

102-1 MAINTENANCE OF TRAFFIC 1 LS 20,000.00$       20,000.00$       

104-14
PREVENTION, CONTROL, AND ABATEMENT OF EROSION AND WATER 
POLLUTION 1 LS 10,000.00$       10,000.00$       

110-1-1 CLEARING & GRUBBING 1 AC 5,000.00$         4,400.00$         

120-1 EXCAVATION, REGULAR 1,468 CY 15.00$              22,020.00$       

430-171-101 PIPE CONC CULV (CLASS III) (18" SS) 35 LF 66.64$              2,332.40$         

430-171-102 PIPE CONC CULV (CLASS III) (36" SS) 1,107 LF 101.91$            112,814.37$     

425-2-91 MANHOLES (J-8) (<10') 1 EA 7,071.72$         7,071.72$         

425-3-081 JUNCTION BOX (DRAINAGE) (<10') 1 EA 10,000.00$       10,000.00$       

425-1-543 INLETS (DT BOT) (TYPE D w/ 2-TRAV. SLOTS) (J BOT., <10') 4 EA 8,236.48$         32,945.90$       

430-984-125 MITERED END SECTION (18") 1 EA 1,686.25$         1,686.25$         

430-984-138 MITERED END SECTION (36") 2 EA 5,006.47$         10,012.94$       

570-1-2 PERFORMANCE TURF 2850 SY 3.46$                9,849.60$         

SUB-TOTAL = $213,133

20% contingency (rounded to nearest $100) = $42,600

Construction Cost Subtotal = $255,733

TOTAL STORMWATER PROJECT COST (rounded to nearest $100)= $255,700.00

EST. UNIT CONTRACT
ITEM NO. DESCRIPTION QTY. UNIT PRICE PRICE

Emergency Overflow Structure

425-1-551. INLETS (DT BOT) (TYPE E) (MODIFIED SLOT) (<10') 1 EA 2,712.27$         2,712.27$         

430-171-102 PIPE CONC CULV (CLASS III) (36" SS) 290 LF 101.91$            29,553.90$       

430-982-138 MITERED END SECTION (36") 1 EA 2,600.00$         2,600.00$         

Overflow Structure Construction Cost Subtotal = $34,866

General Notes:

1. All costs are considered preliminary estimates.

2. Costs do not include construction administration.

3.
Unit Prices Source: Florida Department of Transportation, Item Average Unit 
Cost (AREA 8; From 2007/05/01 to 2008/06/20).

Singhofen & Associates, Inc.
Snow Hill Road Sidewalk Improvement Project



Table 4.2 - Preliminary Opinion of Probable Cost

Snow Hill Road / Jacobs Trail Outfall Improvement Project

Design Alternative 3 - BMP Option
By: HLB

8/23/2008
EST. UNIT CONTRACT

ITEM NO. DESCRIPTION QTY. UNIT PRICE PRICE

101-1 MOBILIZATION (Limit 6% of Base Bid) 1 LS 9,800.00$         9,800.00$         

102-1 MAINTENANCE OF TRAFFIC 1 LS 5,000.00$         5,000.00$         

104-14
PREVENTION, CONTROL, AND ABATEMENT OF EROSION AND WATER 
POLLUTION 1 LS 10,000.00$       10,000.00$       

110-1-1 CLEARING & GRUBBING 0 AC 5,000.00$         2,250.00$         

430-171-102 PIPE CONC CULV (CLASS III) (36" SS) 813 LF 101.91$            82,852.83$       

425-1-543 INLETS (DT BOT) (TYPE D w/ 2-TRAV. SLOTS) (J BOT., <10') 5 EA 6,863.73$         34,318.65$       

425-2-91 MANHOLES (J-8) (<10') 1 EA 7,071.72$         7,071.72$         

430-984-138 MITERED END SECTION (36") 1 EA 5,006.47$         5,006.47$         

BMP BEST MANAGEMENT PRACTICE (FINAL DESIGN) 1 EA 12,000.00$       12,000.00$       

570-1-2 PERFORMANCE TURF 1,450 SY 3.46$                5,011.20$         

SUB-TOTAL = $148,511

20% contingency (rounded to nearest $100) = $29,700

Construction Cost Subtotal = $178,211

TOTAL STORMWATER PROJECT COST (rounded to nearest $100)= $178,200.00

EST. UNIT CONTRACT
ITEM NO. DESCRIPTION QTY. UNIT PRICE PRICE

Emergency Overflow Structure

425-1-551. INLETS (DT BOT) (TYPE E) (MODIFIED SLOT) (<10') 1 EA 2,712.27$         2,712.27$         

430-171-102 PIPE CONC CULV (CLASS III) (36" SS) 290 LF 101.91$            29,553.90$       

430-982-138 MITERED END SECTION (36") 1 EA 2,600.00$         2,600.00$         

Overflow Structure Construction Cost Subtotal = $34,866

General Notes:

1. All costs are considered preliminary estimates.

2. Costs do not include construction administration.

3.
Unit Prices Source: Florida Department of Transportation, Item Average Unit 
Cost (AREA 8; From 2007/05/01 to 2008/06/20).

Singhofen & Associates, Inc.
Snow Hill Road Sidewalk Improvement Project



Table 4.2 - Preliminary Opinion of Probable Cost

Snow Hill Road / Jacobs Trail Outfall Improvement Project

Design Alternative 4A - By-Pass Swale Option
By: HLB

8/23/2008
EST. UNIT CONTRACT

ITEM NO. DESCRIPTION QTY. UNIT PRICE PRICE

101-1 MOBILIZATION (Limit 6% of Base Bid) 1 LS 35,500.00$       35,500.00$       

102-1 MAINTENANCE OF TRAFFIC 1 LS 5,000.00$         5,000.00$         

104-14
PREVENTION, CONTROL, AND ABATEMENT OF EROSION AND WATER 
POLLUTION 1 LS 10,000.00$       10,000.00$       

110-1-1 CLEARING & GRUBBING 1 AC 5,000.00$         6,100.00$         

120-1 EXCAVATION, REGULAR 1,800 CY 15.00$              27,000.00$       

430-171-101 PIPE CONC CULV (CLASS III) (18" SS) 448 LF 66.64$              29,854.72$       

430-171-102 PIPE CONC CULV (CLASS III) (36" SS) 276 LS 101.91$            28,127.16$       

425-1-541 INLETS (DT BOT) (TYPE D w/ 2-TRAV. SLOTS) (<10') 3 EA 3,581.56$         10,744.67$       

425-1-543 INLETS (DT BOT) (TYPE D w/ 2-TRAV. SLOTS) (J BOT., <10') 2 EA 8,236.48$         16,472.95$       

430-984-138 MITERED END SECTION (36") 1 EA 5,006.47$         5,006.47$         

400-4-11 CONC CLASS IV (RETAINING WALLS) 389 CY 938.03$            364,892.89$     

530-3-4 RIPRAP (RUBBLE) 480 TN 140.42$            67,403.52$       

570-1-2 PERFORMANCE TURF 6000 SY 3.46$                20,736.00$       

SUB-TOTAL = $576,338

20% contingency (rounded to nearest $100) = $115,300

Construction Cost Subtotal = $691,638

TOTAL STORMWATER PROJECT COST (rounded to nearest $100)= $691,600.00

EST. UNIT CONTRACT
ITEM NO. DESCRIPTION QTY. UNIT PRICE PRICE

Emergency Overflow Structure

425-1-551. INLETS (DT BOT) (TYPE E) (MODIFIED SLOT) (<10') 1 EA 2,712.27$         2,712.27$         

430-171-102 PIPE CONC CULV (CLASS III) (36" SS) 290 LF 101.91$            29,553.90$       

430-982-138 MITERED END SECTION (36") 1 EA 2,600.00$         2,600.00$         

Overflow Structure Construction Cost Subtotal = $34,866

General Notes:

1. All costs are considered preliminary estimates.

2. Costs do not include construction administration.

3.
Unit Prices Source: Florida Department of Transportation, Item Average Unit 
Cost (AREA 8; From 2007/05/01 to 2008/06/20).

Singhofen & Associates, Inc.
Snow Hill Road Sidewalk Improvement Project



Table 4.2 - Preliminary Opinion of Probable Cost

Snow Hill Road / Jacobs Trail Outfall Improvement Project

Design Alternative 4B - By-Pass Swale Option w/ Overflow to Crescent Lake
By: HLB

8/23/2008
EST. UNIT CONTRACT

ITEM NO. DESCRIPTION QTY. UNIT PRICE PRICE

101-1 MOBILIZATION (Limit 6% of Base Bid) 1 LS 35,800.00$       35,800.00$       

102-1 MAINTENANCE OF TRAFFIC 1 LS 5,000.00$         5,000.00$         

104-14
PREVENTION, CONTROL, AND ABATEMENT OF EROSION AND WATER 
POLLUTION 1 LS 10,000.00$       10,000.00$       

110-1-1 CLEARING & GRUBBING 1 AC 5,000.00$         6,100.00$         

120-1 EXCAVATION, REGULAR 1,800 CY 15.00$              27,000.00$       

430-171-101 PIPE CONC CULV (CLASS III) (18" SS) 536 LF 66.64$              35,719.04$       

430-171-102 PIPE CONC CULV (CLASS III) (36" SS) 276 LS 101.91$            28,127.16$       

425-1-541 INLETS (DT BOT) (TYPE D w/ 2-TRAV. SLOTS) (<10') 3 EA 3,581.56$         10,744.67$       

425-1-543 INLETS (DT BOT) (TYPE D w/ 2-TRAV. SLOTS) (J BOT., <10') 2 EA 8,236.48$         16,472.95$       

430-984-138 MITERED END SECTION (36") 1 EA 5,006.47$         5,006.47$         

400-4-11 CONC CLASS IV (RETAINING WALLS) 389 CY 938.03$            364,892.89$     

530-3-4 RIPRAP (RUBBLE) 480 TN 140.42$            67,403.52$       

570-1-2 PERFORMANCE TURF 6000 SY 3.46$                20,736.00$       

SUB-TOTAL = $582,203

20% contingency (rounded to nearest $100) = $116,400

Construction Cost Subtotal = $698,603

TOTAL STORMWATER PROJECT COST (rounded to nearest $100)= $698,600.00

EST. UNIT CONTRACT
ITEM NO. DESCRIPTION QTY. UNIT PRICE PRICE

Emergency Overflow Structure

425-1-551. INLETS (DT BOT) (TYPE E) (MODIFIED SLOT) (<10') 1 EA 2,712.27$         2,712.27$         

430-171-102 PIPE CONC CULV (CLASS III) (36" SS) 290 LF 101.91$            29,553.90$       

430-982-138 MITERED END SECTION (36") 1 EA 2,600.00$         2,600.00$         

Overflow Structure Construction Cost Subtotal = $34,866

General Notes:

1. All costs are considered preliminary estimates.

2. Costs do not include construction administration.

3.
Unit Prices Source: Florida Department of Transportation, Item Average Unit 
Cost (AREA 8; From 2007/05/01 to 2008/06/20).

Singhofen & Associates, Inc.
Snow Hill Road Sidewalk Improvement Project



Table 4.2 - Preliminary Opinion of Probable Cost

Snow Hill Road / Jacobs Trail Outfall Improvement Project

Design Alternative 4C - By-Pass Option to Osprey Lakes
By: HLB

8/23/2008
EST. UNIT CONTRACT

ITEM NO. DESCRIPTION QTY. UNIT PRICE PRICE

101-1 MOBILIZATION (Limit 6% of Base Bid) 1 LS 24,300.00$       24,300.00$       

102-1 MAINTENANCE OF TRAFFIC 1 LS 20,000.00$       20,000.00$       

104-14
PREVENTION, CONTROL, AND ABATEMENT OF EROSION AND WATER 
POLLUTION 1 LS 10,000.00$       10,000.00$       

110-1-1 CLEARING & GRUBBING 1 AC 5,000.00$         4,400.00$         

120-1 EXCAVATION, REGULAR 1,468 CY 15.00$              22,020.00$       

430-171-101 PIPE CONC CULV (CLASS III) (18" SS) 35 LF 66.64$              2,332.40$         

430-171-102 PIPE CONC CULV (CLASS III) (36" SS) 2,339 LF 101.91$            238,367.49$     

425-2-91 MANHOLES (J-8) (<10') 5 EA 7,071.72$         35,358.60$       

425-3-081 JUNCTION BOX (DRAINAGE) (<10') 1 EA 10,000.00$       10,000.00$       

425-1-543 INLETS (DT BOT) (TYPE D w/ 2-TRAV. SLOTS) (J BOT., <10') 4 EA 8,236.48$         32,945.90$       

430-984-125 MITERED END SECTION (18") 1 EA 1,686.25$         1,686.25$         

430-984-140 MITERED END SECTION (42") 3 EA 5,837.23$         17,511.70$       

570-1-2 PERFORMANCE TURF 2850 SY 3.46$                9,849.60$         

SUB-TOTAL = $374,472

20% contingency (rounded to nearest $100) = $74,900

Construction Cost Subtotal = $449,372

TOTAL STORMWATER PROJECT COST (rounded to nearest $100)= $449,400.00

EST. UNIT CONTRACT
ITEM NO. DESCRIPTION QTY. UNIT PRICE PRICE

Emergency Overflow Structure

425-1-551. INLETS (DT BOT) (TYPE E) (MODIFIED SLOT) (<10') 1 EA 2,712.27$         2,712.27$         

430-171-102 PIPE CONC CULV (CLASS III) (36" SS) 290 LF 101.91$            29,553.90$       

430-982-138 MITERED END SECTION (36") 1 EA 2,600.00$         2,600.00$         

Overflow Structure Construction Cost Subtotal = $34,866

General Notes:

1. All costs are considered preliminary estimates.

2. Costs do not include construction administration.

3.
Unit Prices Source: Florida Department of Transportation, Item Average Unit 
Cost (AREA 8; From 2007/05/01 to 2008/06/20).

Singhofen & Associates, Inc.
Snow Hill Road Sidewalk Improvement Project



Table 4.3  Design Alternative Evaluation Matrix - Snow Hill Road / Jacobs Trial Outfall 

1 2 3 4A 4B 4C

Project Description
Dry Retention 

Pond at Seminole 
County Property

Wet Detention 
Pond Adjacent to 

Lk. Crescent
BMP Option

By-Pass Option to 
Wetland

By-Pass Option to 
Wetland w/ 
Overflow to 

Crescent Lake

By-Pass Option to 
Osprey Lakes 

Pond

 Estimated Construction Cost $0 $255,700
(no cost or ICPR 

model was 
developed)

$178,200 $691,600 $698,600 $449,400

Social Acceptability 3.0 3.0 2.0 4.0 1.0 1.0 1.0

Construction Cost 5.0 4.0 2.0 5.0 3.0 3.0 3.0

Public Safety 1.0 5.0 5.0 5.0 4.0 4.0 5.0

Hydraulic Performance 2.0 5.0 5.0 4.0 5.0 5.0 5.0

Permitting 5.0 5.0 1.0 5.0 2.0 2.0 2.0

Environmental Implications 2.0 5.0 1.0 4.0 1.0 1.0 2.0

ROW and Easement Requirement 5.0 4.0 1.0 4.0 2.0 2.0 2.0

Construction Considerations 5.0 4.0 3.0 5.0 2.0 2.0 2.0

Maintenance 1.0 5.0 4.0 2.0 3.0 3.0 3.0

Total score 29.0 40.0 24.0 38.0 23.0 23.0 25.0

Evaluation Criteria:
Criteria Description Score = 1 Score = 5

Social Acceptability Least Acceptable Most Acceptable

Construction Cost Highest Cost Lowest Cost

Public Safety Highest Safety Lowest Safety

Hydraulic Performance Least Protection Most Protection

Permitting Most difficult Least Difficult

Environmental Implications Most difficult Least Difficult

ROW and Easement Requirements Highest 
Requirements

Lowest 
Requirements

Construction Considerations Most difficult Least Difficult

Maintenance High Maintenance Low Maintenance

Comparison of safety concerns with regard to the existing 
open ditch hazard to pedestrians and the health issue 
associated with drinking wells.

Comparison of hydraulic performance.

Alternative 

Difficulty in constructing the project.

Comparison of maintenance requirements.

Do-Nothing

Difficulty involved in obtaining permitting for the project.

Difficulties due to negative environmental impacts including 
wetland, wildlife, or other impacts to natural resources.

Comparison of the total ROW and Easement requirements 
for the project.

Public perception and acceptance of project including 
negative impacts and benefits of the project that will influence 
that perception.

Comparison of total estimated construction costs excluding 
land acquisition, design engineering, permitting, and wetland 
mitigation.

Singhofen & Associates, Inc. Snow Hill Road Sidewalk Improvement Project
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PRELIMINARY WETLAND AND ENDANGERED SPECIES ASSESSMENT
FOR JACOB'S TRAIL OUTFALL
SEMINOLE COUNTY, FLORIDA

October 16, 2007

INTRODUCTION

A preliminary wetland and habitat assessment has been conducted for the Jacob's Trail Outfall project. The
site is proposed for a storm water improvement within the Econlockhatchee River Basin in east Seminole
County, Florida. The study has been conducted to facilitate design and permitting of an outfall
improvement. The area is located in Section 20, Township 21 South, Range 32 East, as approximately
shown on Figure 1: Vicinity Map. The confined study area begins approximately 120 feet south of Snow
Hill Road pavement on the east side of the paved Florida Trail and extends northward parallel to the eastern
edge of Jacob's Trail to Lake Crescent as shown on Figure 2: Aerial Vicinity w/Soils. The wetland
descriptions and wildlife assessments are based on site inspections conducted on July 27,2007, September
14,2007, and October 12,2007.

Figure 2: Natural Features Map is an aerial photograph showing the study area vicinity. Natural features are
shown as an informative overlay and include soils and land uses.

LAND USES

Wetlands in the vicinity included vegetated ditches as well as marsh and pond pine forest associated with
Cresent Lake. Uplands included paved roadways, recreational paths, a developed school site, and a
trailhead/park.

SINGLE FAMILY UNITS (111)

From Crescent Lake Drive northward to where Crescent Lake bulged toward Jacob's Trail, single family
residences were present.

.

EDUCATIONALFACILITIES(171)

Walker Elementary School with associated parking and stormwater pond occupied the southeast comer of
the intersection of Jacob's Trail and Snow Hill Road.

PARKSANDZOOS (185)

The parks and zoos designation has been assigned to two areas in the vicinity. The first was south of Snow
Hill Road and immediately west of the flagged ditch. A paved trail which is part of the Florida Trail was
present. The second area was at the northeast comer of the intersection of Jacob's Trail and Snow Hill
Road where parking and bicycle racks were present to support recreational value of the public paved trail.

DITCHES(510)

Ditch segments are contiguous via open ditch segments and piping to Crescent Lake. The ditch segment
south of Snow Hill Road (1-1 through 1-4 and 2-1 through 1-4) was characterized by very sparse cover of
Peruvian primrosewillow (Ludwigia peruviana) and a patch of maiden cane (Panicum hemitomom) near the
water's edge. A couple red maple (Acer rubrum) and Virginia chain fern (Woodwardia virginica) occupied
the side slopes of the ditch with a few saw palmetto (Serenoa repens) which become more dense at the top
of the bank.

Po. BOX 795305. 'rUNTERSPRINGS,FLORIDA32779-5305. (407) 327-2020. FAX(407) 327-7778



South of Lake Crescent Drive, the ditch contained no canopy species but did contain substantial presence of
exotic species including Peruvian primrosewillow (Ludwigia peruviana) and skunkvine (Paederia foetida).
Other species observed included common ragweed (Ambrosia artemisiifolia), jointtailgrass (Coelorachis
sp.), and Carolina willow (Salix caroliniana). No inundation was observed during any of the site
inspections.

North of Lake Crescent Drive in two small ditch segments Peruvian primrosewillow (Ludwigiaperuviana)
and Carolina willow (Salix caroliniana) are common. No inundation was observed during any of the site
inspections.

POND PINE (622)

A small area of pond pine forest occurred immediately north of313 Jacob's Trail. Interspersed within the
pond pine (Pinus serotina) were sweetbay (Magnolia virginiana), swamp tupelo (Nyssa sylvatica var.
biflora), and swamp bay (Perseapalustris). Maidencane (Panicum hemitomom) and wild sarsaparilla
(Smilax glauca) were also observed. Soils contained mucky accretions.

FRESHWATERMARSH(641)

Piping extended to wetlands associated with Lake Crescent where floating and emergent plants included
American white waterlily (Nymphaea odorata), big floatingheart (Nymphoides aquatica), and torpedo grass
(Panicum repens). Other herbaceous species observed landward of the open water included maidencane
(Panicum hemitomon), fIreweed (Erichtites hieraciifolius), dewberry (Rubus trivialis), jointtailgrass
(Coelorachis sp.), Cyperaceae, a false buttonweed (Spermacoce sp.), rosy camphorweed (Pluchea rosea),
climbing hempvine (Mikania scan dens), and pale meadowbeauty (Rhexia mariana) Further landward a
dense cover of muscadine (Vitis rotundifolia var. munsonia) begins.

ROADS AND HIGHWAYS (814)

Roads and highways in the vicinity included Snow Hill Road, Jacob's Trail, and Lake Crescent Drive.

SOILS

Soils mapped by the Natural Resource Conservation Service (NRCS, formerly the Soil Conservation
Service) on-site are Adarnsville-Sparr fIne sands; Myakka and EauGallie fme sands; Pomello fme sands, 0
to 5 percent slopes; and Tavares-Millhopper fme sands, 0 to 5 percent slopes..

Adarnsville-Sparr fIne sands, (number 2 on Figure 2: Natural Features Map), are found on the low ridges on
the uplands and are somewhat poorly drained. The seasonal high water table is typically within 12to 36
inches of the surface for up to six months.

Myakka and EauGallie fIne sands (number 20 on Figure 2: Natural Features Map) are soils described by
NRCS as nearly level and poorly drained. In undisturbed areas, this soil type typically supports flatwoods.
(Soil Survey of Seminole County, Florida, 1990) Myakka and EauGallie fme sands, in Seminole County,
are described by the Florida Association of Environmental Soil Scientists as containing 5 percent Basinger,
10 percent EauGallie, 10 percent Myakka, and 5 percent Pompano. These components and inclusions are
all hydric due to a frequent water table less than one-half foot (0.5') from the surface for a signifIcantperiod
during the growing season. (Hydric Soils of Florida Handbook, 2ndEdition, 1995)

Pomello fme sands, 0 to 5 percent slopes, (number 27 on Figure 2: Natural Features Map), are moderately
well drained soils found on low ridges and knolls in flatwoods. (Soil Survey of Seminole County,Florida,
1990)

Tavares-Millhopper fme sands, 0 to 5 percent slopes (number 31 on Figure 2: Natural Features Map) are
moderately well drained and found on low ridges and knolls in flatwoods. Soils are typically gently sloping
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and moderately well drained. The seasonal high water table is generally 36 to 60 inches below the surface
for two to six months.

AGENCY REGULATION OF WETLANDS

U.S. ARMY CORPS OF ENGINEERS

Jurisdiction

The U.S. Army Corps of Engineers (USACOE) regulates dredging and filling in wetlands under the
authority of the Federal Water Pollution Act of 1977 and the River and Harbors Act of 1899. Wetlands are
defmed by the USACOE as "those areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal circumstances do support a prevalence
of vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps,
marshes, bogs, and similar areas." The USACOE uses a three-parameter methodology for delineation of
wetland boundaries. Hydric vegetative species, hydric soil characteristics, and certain hydrologic
characteristics are used to assess limits of water of the United States.

A January 9,2001, U.S. Supreme Court decision has effected USACOE jurisdiction in isolated wetlands.
In 1977 the USACOE expanded its defmition of "waters of the United States" to include "isolated wetlands
and lakes, intermittent streams, prairie potholes, and other waters that are not part of a tributary system to
interstate waters or to navigable waters of the United States, .. .." (33 CFR §323.2(a)(5) (1978) Further,
the USACOE in 1986 issued the Migratory Bird Rule under which the agency claimed that §404(a) of the
Clean Water Act extended federal jurisdiction over areas utilized by migratory birds. The Supreme Court
noted a previous decision where the expanded defmition of the term "navigable" to include nonnavigable
wetlands adjacent to open waters was upheld.

The Supreme Court was asked, specifically, to decide whether provisions of §404(a) extended into
abandoned sand and gravel pits which contained no "wetlands" or areas which supported "vegetation
typically adapted for life in saturated soil conditions," but which were utilized by many species of migratory
birds. The Court decided that the USACOE had no §404(a) jurisdiction in the abandoned pits and that,
therefore, the Migratory Bird Rule was irrelevant. The Court further concluded that 1) the "Migratory Bird
Rule is not fairly supported by the Clean Water Act, 2) that the text of the statute does not allow the
USACOE to extend jurisdiction to "ponds that are not adjacent to open waters."

Types of Permits

"Letters of permission" (LOP) will be issued for certain very minor activities in wetlands; otherwise, the
type of permit required for development in wetlands regulated by the USACOE depends on the type and
significance of the proposed wetland impact. General permits cover a clearly specified category of projects
having no significant environmental impact. General permits are of three types:. Regional permits incorporate a list of activities and conditions published by the District Engineer.

Nationwide permits incorporate a list offorty specific activities (with associated conditions)
approved by the Department of the Army on a nationwide basis and which have minimal individual
and cumulative adverse environmental impact.
Programmatic permits may be issued to avoid duplication of an existing state, local, or other
federal agency program providing for natural resource protection.

.

.

Whether an activity is covered by a general permit can be confirmed by the District Engineer or by
reviewing the appropriate portion of the Federal Register. The prospective permittee should be aware that
preconstruction notification (PCN) or a post-construction report to the District Engineer is required for
certain nationwide permit activities. Notification for any activity that results in the loss of greater than one-
half (l/2) acre will be forwarded by the USACOE to the following agencies to initiate interagency
coordination:
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. The U.S. Fish and Wildlife Service/National Marine Fisheries Service regarding the presence of
any Federally listed endangered or threatened species or critical habitat effected by the proposed
project.

The State Historic Preservation Office regarding the presence of any historic resources in the
project area that may be affected by the proposed project.
The Environmental Protection Agency.
The state natural resource or water quality agency.

.

..
Important to note is that water quality certification, pursuant to Section 401 of the Clean Water Act, and
coastal zone management consistency concurrence (where applicable) are required prior to the issuance of
nationwide permits authorizing activities that may potentially result in discharge to waters of the United
States. The State of Florida (Florida Department of Environmental Protection or water management
district) reviews each of the proposed activities prior to issuing or waiving either the certification or
consistency concurrence. (Nationwide Permit General Conditions-Condition 9. Water Quality and
Condition 10. Coastal Zone Management)

Based on "Reissuance of Nationwide Permits; Notice" published March 12,2007, in the Federal Register,
some changes to the permit program were made. The new and modified nationwide permits are activity-
specific and most do not authorize impacts greater than one-half (l/2) acre.

Mitigation at a minimum 1:1 ratio (one acre of compensation per one acre of impact) will be required for all
wetland impacts requiring a PCN. The District Engineer, to be consistent with National policy, will
establish a preference for restoration of wetlands to meet the minimum compensatory mitigation ratio.
Preservation is to be used in only "exceptional circumstances." Restoration, creation, enhancement,
preservation, or purchase of mitigation bank credits will be considered. (See further discussion of
mitigation banks under the water management district section of this report.) Preservation is defmed as the
"protection of ecologically important wetlands or other aquatic resources in perpetuity" and may include
uplands adjacent to wetlands. The USACOE may impose a twenty-five to fifty-foot (25' to 50') vegetated
buffer adjacent to streams or other open waters. Required buffers may be wider "to address documented
water quality concerns." (Nationwide Permit General Conditions-Condition 19. Mitigation) If no mitigation
is proposed, the applicant must submit to the USACOE justification explaining why compensatory
mitigation should not be required.

For certain nationwide permits, where the proposed activity involves filling within the 100-year floodplain,
the PCN must include documentation that the activity complies with FEMA-approved local floodplain
requirements. (Nationwide Permit General Conditions-Condition 13. Notification and Condition 26. Fills
Within 100-Year Floodplains)

For impacts considered significant by the USACOE, an "individual permit" is required. Public notice is
required during the application for this type of permit. Also, as the significance of the impact increases, so
does the requirement for compensatory mitigation for wetland impacts.

Site Specific Comments: Crescent Lake is within the permitting jurisdiction of the USCOE. The
ditches are ditches through uplands and jurisdiction is determined by a USACOE representative on a
case-by-case basis. Nationwide 25 allows for certain Structural Discharges with PCN. Few other
activities are authorized by Nationwide Permits in wetlands contiguous with the Econlockhatchee
River.

For activities not authorized by a Nationwide Permit or for proposed impacts over one-half acre,
filling under an individual permit would also require water quality certification from the State of
Florida, compliance with FEMA-approved local floodplain requirements, and a review by the
USACOE under Clean Water Act (Section 404(b)(1» evaluation factors.

FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION

The Florida Department of Environmental Protection (FDEP) regulates dredging, filling, and discharge of
pollutants into surface waters, including wetlands. Present criteria for delineation of wetlands became
effective on July 1, 1994, and incorporate assessment of vegetative species, soils, and hydrologic
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characteristics as outlined in Chapter 62-340 (F.A.C.). Except for a few minor exempt activities, a permit
would be required to dredge or fill or to discharge pollutants into surface waters and wetlands.

Dredge and fill activities permitted by FDEP under the new Environmental Resource Permit (ERP) rules are
very limited in the realm of commercial and residential development, except in the Northwest Florida
Water Management District where dredge and fill permitting responsibilities have not been delegated to the
water management district. An operating agreement between the St. Johns River Water Management
District and Department of Environmental Protection summarizes the types of activities permitted by FDEP
within the St. Johns River Water Management District where most dredge and fill permitting has been
delegated to the District.

Site Specific Comments: All wetlands are within the jurisdiction of the FDEP. Permitting for the
proposed activity will be through the SJRWMD for this project.

ST. JOHNS RIVER WATER MANAGEMENT DISTRICT

Jurisdiction

The St. Johns River Water Management District (SJRWMD) defines wetlands as "areas that are inundated
or saturated by surface water or ground water at a frequency and a duration sufficient to support, and under
normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated soils." A
criterion for delineation of wetlands became effective on July 1, 1994, and incorporates assessment of
vegetative species, soils, and hydrologic characteristics as outlined in Chapter 62-340 (F.A.C.)-the same as
for FDEP.

If storm water management permitting is to be done through this agency, dredge and fill permitting will
generally, though not always, be done by SJRWMD rather than by FDEP. Dredge and fill permitting will
be done according to the Environmental Resource Permit (ERP) rules. The type of permit application
required for a proposed dredge and fill activity depends on the scope of the project and the extent of
proposed wetland impacts. Certain specific activities, anticipated to have minimal impacts and which meet
activity-specific criteria outlined in Chapter 40C-400, F.A.C., are permitted under the Noticed General
Permit format.

Permit Tvpes

Typically, for projects less than 100 acres or which require less than one (1) acre of wetland impact, a
Standard General Permit will be required. If a site is less than ten (10) acres and less than two (2) acres of
impervious area are proposed and less than 100 square feet of wetlands are to be dredged or filled and
conditions in Rule 40C-40.301 are met, a Standard General Permit for Minor Systems will be necessary.
Usually, applications for these "general" permits are reviewed and approved by District staff.

For projects greater than 100 acres or requiring more than one acre of impact, an Individual Permit is
required. The District Governing Board takes agency actions related to "individual" permits.

Mitigation

The state has attempted to streamline permitting and standardize permitting criteria through its
Environmental Resource Permit (ERP) rule, which was adopted fall 1995. With the exception of certain
artificial water bodies, the SJRWMD will consider "secondary impacts"-adverse impacts to water quality,
wetland functions, and upland habitat for aquatic and wetland dependent listed species as well as historic
and archaeological resources. If undisturbed buffers with a minimum width of fifteen feet (15') and an
average width of 25' are provided abutting on-site wetlands, secondary impacts to habitat functions of
wetlands associated with adjacent upland activities will not be considered adverse.

Cumulative impacts will also be considered through the ERP process. These are impacts are related to
other off-site activities regulated under part IV, Chapter 373 which are constructed, approved or under
review and adversely effect water quality and wetland functions. How these activities along with any
proposed activity will collectively affect water quality and wetland function will be considered by the
agency.
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February 1, 2004, the Uniform Mitigation Assessment Method (UMAM) was adopted whereby specific
criteria are outlined for a) conducting a qualitative characterization and quantitative assessment of proposed
impact and mitigation areas, b) assessing ecological value of mitigation preservation, c) assessing mitigation
for time lag (length of time required for creation, enhancement, or restoration to be equivalent to impacted
wetland) and risk (likelihood that the mitigation area will be successful in perpetuity), and d) assessing the
functional gain or loss for impact and mitigation areas. Numerical values will be assigned based on the
assessed characteristics and then used in a formula to determine the specific amount of a particular type of
mitigation (preservation, creation, enhancement, or restoration) required for a particular impact. For most
wetland impacts, the new method will supercede the ratio method previously used by the agency.

In some areas of Florida, mitigation banks are permitted and have credits released by the permitting
agencies. The mitigation bank managers then can sell mitigation credits to compensate for wetland impacts.
One mitigation credit is equivalent to "the ecological value gained by the successful creation of one acre of
wetland." In certain areas where mitigation banks have been approved prior to UMAM and will be used for
mitigation, mitigation may still be determined using ratios. With the exception of certain artificial water
bodies, the amount of mitigation recommended for impacts to freshwater marshes ranges from one and one
half (1.5) to five (5) acres of wetland creation or restoration to one (1) acre of impact. The amount of
mitigation recommended for impacts to forested wetlands range two (2) to five (5) acres of wetland creation
or restoration to one (1) acre of impact.

Compliance with these mitigation requirements is not required for regulated activities within wetlands that
are less than one-half acre, unless one of the following is applicable:

. The wetland is used by threatened or endangered species;
The wetland is located in an area of critical state concern;

The wetland is connected by standing or flowing water at seasonal high water level to one or more
wetlands, so that the combined acreage of greater than one-half acre;
The District established that the impacted wetland, or several on-site isolated wetlands, is of value
to fish and wildlife.

..

.
Riparian Habitat Protection Zone

The SJRWMD also has specific rules for the Riparian Habitat Protection Zone (RHPZ). The RHPZ is
defIDedas:

1) Wetlands contiguous with the Econlockhatchee River, Little Econlockhatchee River north of
University Boulevard, Mills Creek, Silcox Branch, Mills Branch, Long Branch, Hart Branch,
Cowpen Branch, Green Branch, Turkey Creek, Little Creek, and Fourmile Creek.

2) Uplands which are within 50 feet landward of the wetland edge defIDedin the previous paragraph.
3) Uplands which are within 550 feet landward of the stream's edge defined, for this section, as the

waterward extent of the forested wetlands abutting the Econlockhatchee Raiver and the above
named tributaries. In the absence of forested wetlands abutting these streams, the stream's edge
shall be defIDed,for the purpose of this subsection, as the mean annual surface water elevation of
the stream; however, if hydrologic records are unavailable, the landward extent of the herbaceous
emergent wetland vegetation growing in these streams shall be considered to be the stream's
edge."

Any of the following activities within the Riparian Habitat Protection zone is presumed to adversely affect
the abundance, food sources, or habitat of aquatic or wetland dependent species provided by the zone:
construction of buildings, golf courses, impoundments, roads, canals, ditches, swales, and any land clearing
which results in the creation of any system. (Activities not listed above do not receive a presumption of no
adverse effect.)

Further, the SJRWMD has stringent requirements related to recharge, the 100-year floodplain, erosion and
sediment control, as well as draw down. Applicants for stormwater management systems permits will need
to address these Little Econlockhatchee River Basin issues.
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Site Specific Comments: All wetlands are within the regnlatory jurisdiction of the SJRWMD. Any
modifications to the ditch, wetlands, or Lake Crescent would require a permit. Field flagged
wetland boundaries are for preliminary planning purposes only, since agency representatives have
not yet reviewed them. Within the ditches, presence of exotics, substrate disturbance, and
maintenance have diminished their habitat value.

Additionally, those wetlands which are ultimately hydrologically connected to the Econlockhatchee
River will have a fifty-foot (50') upland RHPZ associated with them. Impacts to these areas will also
need to be mitigated for. Mitigation for much of the upland RHPZ designated as Roads and
Highways (814) should be assessed noting that these are paved roadways with diminished habitat
value. Areas designated Educational Facilities (171) include a narrow band of oak trees and a
retention pond in the immediate vicinity of the ditch. Here, too, uplandRHPZ value was diminished
due to the proximity of the Snow Hill Road and the fragmentation of habitat. RHPZ within Single
Family Units (111) had limited value with manicured lawns, habitat fragments, and landscape
material. Parks and Zoos (185) south of Snow Hill Road contained a paved trail immediately
adjacent to the wetland ditch in the upland RHPZ. North of Snow Hill Road, this designation had
some maintenance and clearing impacts, but also had native canopy cover.

One mitigation bank includes the study parcel within its service area and has mitigation for wetland
and upland RHPZ. TM-Econ Mitigation Bank is permitted by SJRWMD and the USACOE. The
bank is permitted using the methodology in effect prior to UMAM and has not been reassessed using
UMAM; so mitigation would be assessed using the ratio guidelines outlined above.

SEMINOLE COUNTY

Wetlands

To regulate activities in wetlands, Seminole County uses regulations set in the Seminole County Land
Development Code, coordination with area agencies, conservation easements, and zoning. The
Conservation Element of Seminole County's Comprehensive Plan states in Policy CON 3.6, " Impacts to
wetlands/floodplains beyond what is otherwise allowed in the land development regulations and
Comprehensive Plan is prohibited unless the project has a special reason or need to locate within wetlands
(or wetland protection areas), there is a clear demonstration of overriding public interest, and there is no
feasible alternative. In such cases, impacts to wetlands shall be kept to the minimum feasible alteration,
while preserving the functional viability of the wetland to the maximum extent feasible. All impacts to
wetlands shall be mitigated in accordance with the applicable provision in the Comprehensive Plan and land
development regulations."

Wetland boundaries are defmed according to the federal and state criteria described above for the
Department of Environmental Protection. Additionally, the County requires classification of wetlands and
adjacent areas for any property containing a wetland larger than one half acre in size (The County is re-
assessing value and regulation of isolated wetlands less than one-half acre in particular areas of the County).
Classification of wetlands and adjacent areas is outlined in Appendix H-Planning Standards for Natural
Resources. Significance criteria for the evaluation of wetlands in Seminole County include: size,
connectedness, landscape diversity, intactness, uniqueness and quality of surrounding landscape. Values
ranging from one to three are assigned for each criterion to determine a significance value for each wetland
type.

Development activities are then evaluated within a "compatibility matrix." Performance criteria for dredge
and fill activities are primarily related to controlling erosion, not altering natural surface waters or open
streams, not impeding surface flows in wetlands, and not degrading water quality.

Within the Future Land Use Element of the comprehensive plan, the future land use designation named
"Conservation" includes wetlands and IOO-year floodplain areas. Uses allowed within the Conservation
designation include open space, recreation, water management areas, natural areas, game preserves, and
wildlife management areas, livestock grazing, short term crop production, and silvicultural activities.
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Seminole County requires a pennit for non-exempt activities related to dredging and filling in waters of the
County such as: dredging; filling; construction of buildings, docks, piers, or other structures; or other
related activities. When reviewing pennit applications, the County will consider:. Wetlands type and significance value

Compatibility of a specific activity within a certain wetland type with a certain significance value
as well as within adjacent areas
Compliance with performance criteria

.

.
If a certain activity does not meet required performance criteria the County might deny approval of the
activity or recommend mitigation/compensation based on site-specific characteristics.

Mitigation

Mitigation is required by the county to compensate for wetland impacts where impacts are not avoidable. In
the Urban Area as shown on CON Exhibit-2, the county shall accept mitigation required by the St. Johns
River Water Management District for impacts that occur within the Urban Area (Policy CON 7.9 (A).
Additionally, Policy CON 3.4 (d) states that the County will work to "coordinate efforts with the St. Johns
River Water Management District, and the U.S. Army Corps of Engineers that maximizes the benefits of
receiving mitigation projects (preservation and restoration in the Wekiva, Jesup, and Econlockhatchee River
basins, and in the rural areas of the County."

Water Bodv Setbacks

Comprehensive Plan Policy CON2.4 states, "The County shall continue to require that building setbacks for
new development be placed at least 50 feet from the ordinary high water mark of water bodies.

Econlockhatchee River Protection Zone

Additionally, Seminole County has regulations in place for the protection of the Econlockhatchee River
through their Econlockhatchee River Protection Ordinance No. 91-9. The ordinance establishes an
"Econlockhatchee River Protection Zone" which encompasses the following areas:

. The main channels of the Big Econlockhatchee River and its tributaries as depicted on Exhibit A of
Ordinance. 91-9;. All property located within the first one thousand, one hundred feet (1,100') landward as measured
from the stream's edge of the main channels of the Big Econlockhatchee River and Little
Econlockhatchee River;. All property located within the first five hundred and fifty feet (550') landward as measured from
the stream's edge of the tributaries of the Big Econlockhatchee River;. Notwithstanding the above physical descriptions of the Econlockhatchee River Corridor Protection
Zone, the Zone shall extend to and contain at least fifty feet (50')ofuplands property which is
landward of the landward edge of the wetlands abutting the main channels of the Big
Econlockhatchee River and its tributaries;. Only the property located within the Econlockhatchee River Basin shall be deemed to be located
within the Econlockhatchee River Corridor Protection Zone.

. The term stream's edge means the waterward extent of the forested wetlands abutting the Big
Econlockhatchee River or its tributaries. In the absence offorested wetlands abutting the Big
Econlockhatchee River or its tributaries, the stream's edge means the annual surface water elevation
of the stream; provided, however, that if hydrologic records upon which the County can rely upon
are not available, the landward extent of the herbaceous emergent wetland vegetation growing in the
Big Econlockhatchee River or its tributaries shall be considered to be the stream's edge.. The term "Rare Upland Habitats" means those vegetative communities identified by the County as
Scrub, LongleafPine-Xeric Oak, Sand Pine Scrub, Xeric Oak, and Live Oak Hammock. Those
vegetative communities are defined in the Florida Land Use, Cover, and Forms Classification
System which is published by the Florida Department of Transportation.
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Site Specific Comments: Seminole County will regulate wetlands. Value ofthe ditches through
uplands is minimal; however, the value of Lake Crescent is higher. Below, a preliminary value of
8-moderate significance--has been determined based on county criteria.

A PRELIMINARY VALUE FOR CRESCENT LAKE WETLAND HAS BEEN DESIGNATED BASED ON THE
FOLLOWING CRITERIA:

Seminole County regulates a 50-foot upland buffer adjacent to wetlands which are associated with
tributaries or wetlands hydrologically connected to the Econlockhatchee River. Upland impacts are
anticipated to be minimal and temporary for this project.

AGENCY REGULATION OF SPECIES AND/OR HABITAT

Species are regulated by some agencies and monitored and listed by other organizations. The US. Fish and
Wildlife Service (USFWS) and the Florida Fish and WildlifeConservation Commission (FFWCC) are the
primary regulatory agencies in Florida. Local jurisdictions may also have ordinances related to federal and
state listed species, but, typically, these are just further reassurances that the issue will be addressed
during the permitting of a development project. Presence of species is usually referred by the local
jurisdiction to the USFWS and/or FFWCC.

U.S. FISH AND WILDLIFE SERVICE

The US. Fish & Wildlife Service (USFWS) regulates federally protected species through the Endangered
Species Act of 1973. This act prohibits the harassing, harming, pursuing, hunting, shooting, wounding,
killing, trapping, capturing or collecting, or attempting to engage in any such conduct (collectively defmed
as "taking"), or possessing, selling, delivering, carrying, transporting or shipping any endangered species of
fish or wildlife. The list of Endangered and Threatened Wildlife and Plants is designated in 50 CFR 17.1I
and 17.12. An "endangered" species is one that is threatened with extinction throughout all or a significant
portion of its range. A species listed as "threatened" is likely to become endangered in the foreseeable
future.

The Endangered Species Act also prohibits removing of any endangered plant from areas under federal
jurisdiction. This includes the removal of any listed plant in violation of state law, as well. Other acts
enforced by the USFWS are the Bald Eagle Protection Act (16 US.c. 668-668d), and the Migratory Bird
Treaty Act (16 US.c. 703-711). These two acts give additional protection to bald eagles and any migratory
bird (list designated in 50 CFR 10), respectively.

Site Specific Comments: Wildlife surveys were conducted on July 27, 2007, September 14, 2007, and
October 12, 2007. No endangered or threatened plants, animals, or signs of their occurrence were
observed on the parcel. Appendix A: List of Protected Species which Occur or which may
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Criteria Evaluation Catel?;ory Known or Assumed Sil?;nificanceValue
Size 0.5-10 acres Known (Seminole County 1

Watershed Atlas)
Connectedness Minor connection Assumed 2
Landscape Diversity Bordered by 2 plant Known-Marsh and Pond 1.5

communities in small Pine, although mostly lawn
area

Intactness Major alteration by Known 1
residents

Uniqueness Common, but water Known (Seminole County 1.5
Quality food Watershed Atlas)

Quality of Adjacent Major alteration Residences known to 1
Area surround lake
TOTAL (Preliminary value) 8



Potentially Occur within Orange County, Florida-Potential Occurrence within Jacob's Trail
Outfall Area Noted summarizes potential for occurrence of listed species within the study area.

FLORIDA FISH AND WILDLIFE CONSERVATION COMMISSION

The Wildlife Code of the State of Florida (Chapter 39, F.A.C.) prohibits the "taking" of any wildlife or
freshwater fish or their nests, eggs, young, homes or dens, except as specifically provided for
in the rule. "Taking" is collectively defmed as taking, attempting to take, pursuing, hunting, molesting,
capturing or killing. Also prohibited is transporting, storing, serving, buying, selling, possessing or
wantonly or willfully wasting any of the above-mentioned wildlife.

Prohibition of the above actions specifically for endangered, threatened, and species of special concern are
provided in Rule 39-27.002. Lists of these protected species are provided in Rules 39-27.003 - 005.
Species are classified based on abundance and population trends for the species and its habitat. The
classifications are defmed as:

. ENDANGERED: A species, subspecies, or isolated population that is, or soon may be, in danger
of extinction unless the species or its habitat is fully protected and managed for its survival.

. THREATENED: A species, subspecies, or isolated population that is very likely to become
endangered in the near future unless the species or its habitat is fully protected or managed for its
survival

. SPECIES OF SPECIAL CONCERN: A species, subspecies or isolated population that warrants
special protection because: it may, due to pending degradation or human disturbance, become
threatened unless protective management strategies are employed; it cannot be classified as
threatened until its status is more fully understood; it occupies such an essential ecological
position that its decline might adversely affect associated species; or it has not sufficiently
recovered from a past decline in abundance.

The Florida Endangered and Threatened Species Act of 1977 confers the responsibility of research and
management of freshwater and upland species to the Florida Game and Freshwater Fish Commission
(FFWCC). Some of the above activities may be allowed if a permit is obtained from the FFWCC.
Permits for taking species will be allowed only: 1) if demonstrated that the permitted activity will clearly
enhance the survival potential of an endangered species; 2) if the activity will demonstrably not have a
negative impact on the survival potential of threatened species; or 3) if the permitted activity will not be
detrimental to the survival potential of species of special concern.

Site Specific Comments: A site review was conducted. No listed species were observed, though
sandhill crane (Grus canadensis) vocalizations were heard north of the project site. Wading birds
may forage in the ditches when they are inundated or at the Lake Crescent shoreline; however,
almost no breeding habitat is available along the fully developed lakefront.

FLORIDA DEPARTMENT OF AGRICULTURE AND CONSUMER SERVICES

Through the Preservation of Native Flora of Florida Act (Title XXXV, Sections 581.185, 581.186 and
581.201, F.S.), the Florida Department of Agriculture and Consumer Services (FDA) has authority to
regulate species listed in the Regulated Plant Index (Chapter 5B-40.0055, F.A.C.). This index classifies
plant species as endangered, threatened or commercially exploited. For plants listed as endangered,
permission is required from the property owner or legal representative to destroy or harvest these plants on
private land of another or on any public land. Permits issued for plants listed on the federal Endangered
Species List under the federal Endangered species Act of 1973, as amended, must be consistent with federal
standards. For plants listed as threatened, permission is required from the landowner or legal representative
to destroy or harvest the plants on private land of another or on any public land. For plants listed as
commercially exploited, it is unlawful to destroy or collect more than two plants from the private land of
another or from any public land without the permission of the landowner or legal representative.
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Exemptions (except for species listed by the USFWS) include:

. Plants that were legally imported from another country;
Selling of plants listed on the Regulated Plant Index by licensed, certified nurserymen who grow
from seeds or by vegetative propagation to preserve and encourage the propagation of these native
plants.
Agricultural, silvicultural, fire control or mining assessment activities;
Landowners and their agents clearing regulated plants from canals, ditches, survey lines, building
sites, or roads or other rights-of-way on their own land; and
Public agencies as well as public or privately owned utilities when providing services to the
public.

.

.

.

.

The primary focus of the law (except for species listed by the USFWS), as is evident by the exemptions is
to protect our less abundant native species from excessive collection and commercial exploitation.

Site Specific Comments: No plants listed by the FDA or USFWS were observed during on site
inspections. If any listed plants (except for species listed by the USFWS) were present, the activity of
implementing stormwater improvements would be exempt from regulation.
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Appendix A: List of Protected Species which Occur or which may potentially Occur within Orange
County, Florida-Potential Occurrence within the Jacob's Trail Outfall Area Noted



APPENDIX D: LIST OF PROTECTED SPECIES WHICH OCCUR OR MAY POTENTIALLY OCCUR WITHIN SEMINOLE COUNTY, FLORIDAn POTENTIAL OCCURRENCE WITHIN THE JACOB'S TRAIL OUTFALL AREA NOTED

071 OSEM- T&E--Jacob'sTraiiOutfall.xls

SCIENTIFICNAME COMMONNAME USFWS STATE FCREPA FNAI HABITATPREFERENCES LIKELINESSOF OCCURRENCE

INVERTEBRATES
Aphaostracon theiocrenetus CliftonSprings hydrobe T S1 Mats of Chara other vegetationover a clean hard-sandbottom in shallowfiowingwater. No preferred habitat -- CliftonSprings

only known habitat
Procambarusacherontis Orlandocave crayfish T S1 Restrictedto groundwatersites associatedwith spring caves and wells. No preferred habitat

Spiders
Geo/ycasaxera McCrone'sburrowing R S2 Opensand and sand pine scrub; not tolerant of leaf litter. No large sandy patches

wolf spider
Dragonftiesand Damselflies

Progomphusalachuensis Tawnysanddragon SSC S4 Clear sand bottom lakes. Could occur

Didymopsfloridensis Maidencanecruiser SSC S4 Associatedwith sand bottom lakes. Could occur

Libel/ulajesseana Purple skimmer T S1 Clear-water,sand-bottomediakes edged sparse maidencanegrass and St. Johns wort bushes. No preferredhabitat
Gomphaeschnaanti/ope Taper-taileddarner R S4 Bald cypress mossswampswith sphagnummoss in the pools. No preferredhabitat-No sphagnummoss
Nehal/eniapal/idula Evergladessprite SSC S3 Occursalong marshy ponds and slow streams. Could occur

Grasshoppers
Schistocercaceratiola Rosemarygrasshopper SSC Bushesof Ceratiolaericoides, a plant restricted to scrub and sandhills. No preferredhabitat
Melanop/ustequestae Tequesta grasshopper SU S2S3 Open sand pinescrub and sandhill. No preferredhabitat
Melanop/usforcipatus Broad cercus scrub SU Sand pine scrubwith scrub oaks; includingareaswith a rather dense canopyof pine and oak. No sand pine scrub

grasshopper
Lice

Various lice on threatened and TorE On hostspecies in its habitat. Depends on presenceof host-recorded
endangeredspecies (depends in SeminoleCounty (FCREPA)

on host)
Beetles

Aphodius aegrotus Small pocket gopher SSC S3? Sandy uplands,primarilysandhill,where its host occurs; teeds on pocket gophe(s dung. No preterred habitat -- no sign ot pocket
scarab gophers observed.

Aphodius laevigatus t.arge pocket gopher SSC S3? Sandy uplands,primarilysandhill,where its host occurs;feeds on pocket gophe(s dung. No preterred habitat -- no sign of pocket
scarab gophers observed.

Aphodius troglodytes Gopher tortoise T S2S3 Sandy uplandswhere gopher tortoises occur. No gopher tortoise burrowsobserved
aphodius

Cincindelascabrosa Florida scrub tiger R Isolatedscrub habitats. No preferred habitat
Copris gopheri Gopher tortoise copris T S2S3 In sandyuplands inhabitedby gopher tortoises. No preferred habitat
Cremastochei/us Scalyanteater scarab SU S2S3 Unknown Unknown--recordedin SeminoleCounty
squamulosus (FCREPA)

Hypotrichiaspissipes Florida hypotrichia SSC S3S4 In sand pinescrub and sandhill habitatswith deep, well-drainedsand. No preferred habitat
Mycotrupesgaigei North peninsular R S2S3 Sandhilland scrub areas. No preferred habitat

mycotrupes
Peltotrupesprofundus Florida deepdigger SSC S3S4 Scruband sandhillwith deep,well drained sand. No preferred habitat

scarab
Se/onodonmandibularis Large-jawedcebrionid SU Unknown,probablysandyuplands. Unknown--recorededin Seminole

County (FCREPA)
Selica delicatula Delicate silklyJune -- -- SU Unknown Unknown--recorededin Seminole

beetle County (FCREPA)

Selica pusilla Pygmy silkyJune SU S2S3 Unknown,but most specimensfrom scrub or sandhill. Unkown-recorded in Seminole County
beetle (FCREPA)

Caddisfiy
Nectopsyche tavara Tavares white miller SU S2 Associatedwith unpollutedmesotrophic lakes of central FL highlands;larvae and pupae are found on submergedaquatic No preferred habitat

vascular plants.
Butterflysand Moths

Amblyscirtesaesculapius Textor skipper R S3 In the the vicinityof cane brakes in hammocksand bottomlandswamps. No preferred habitat
AIry/one arogos arogos Arogos skipper R S2 Pine fiatwoodsand sandhill ridges. No preferred habitat
Alry/onopsis hianna loammi Southern dusted R S1 Pine fiatwoods. No preferred habitat
Euphyes dukesi Duke's skipper R S1 Shaded moistforests and swamps No preferred habitat
Poanes zabulon Zabulon skipper R S3S4 Grassyclearingsin hardwoodhammocks. Could occur

Satyrodesappalachia Appalachian eyed R Swampscontainingan abundanceof the larval food plant, Rynchosporainundata;horned beakrush. No RynchosporaInundata observed
appalachia brown

,
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VERTEBRATES

BIRDS BIRDS
Accipiter cooperii Cooper's hawk SSC S3 Non-breedinghabitat includesthose habitatswhich support small and mediumsized birds. The speciesbreeds in closed- Could occur--foraging

canopy riverbottoms, hammocksand uplandwoodiotsnear open habitats.
Aimophila aestivalis Bachman'ssparrow - S3 Various terrestrial habitats,ruderal. Not likely
Aphe/ocomac. coerulescens Florida scrub jay T T T S2 Oak scrub consistingof shrubs of live oak, myrtleoak, chapmanoak, alongwith saw palmetto,and scatteredsandpine. No preferred habitat-adjacentoak

association too mature

Aramus guarauna Limpkin SSC SSC S3 Associatedwith slow-movingfreshwater rivers, streams, marshes,and lake shoreswhere apple snails occur. Not likely
Ardea alba Greategret SSC S4 Foraginghabitat includescoast lines, tidal creeks, seagrassflats, stream banks, lake shores, ponds, fresh and salt water Could occur--foraging

marshes,wet or drypastures and drainageditches. Preferrednesting habitat is isolatedfreshwaterswampsor mangrove
Ardea herodiasoccidentalis Greatwhite heron SSC S2 Preferredbreeding habitatcoastaland estuarineon isolated islandsor keys. Foraginghabitatshallow,open water mud flats Not likely

and coastalshorelines.

Buteo brachyurus Short-tailedhawk R S1 Stands of mature cypress, riparianhardwoods,mangroves,or pines: particulartywhere the woods occur adjacent to broad Could occur--foraging
open prairie.

Caracaraplancus audubonii Audubon's crested T T T S2 Dry prairieswith scatteredcabbage palmsand wetter areas. Can occur in improvedpasture lands. No preferredhabitat
caracara

Egrettacaerulea Littleblue heron SSC SSC S4 Foraginghabitat includesshallowtreshwater,brackish,and saltwaterwetlands. Preferred breedinghabitatwooded or Could occur-toraging
shrubbywetlands, and cabbage palm areas.

Egretta thula Snowyegret SSC SSC S3 Freshwaterand coastalwetlands. Nestingcoloniesin coastal, estuarinehabitat,usuallywoody and overwater. Could occur-foraging

Egretta tricolor Louisianaheron SSC SSC S4 Feeding habitat includesshallowedges of ponds and lakes, marshes,mangroveswamps,tidal streams,and roadside Could occur-foraging
ditches. Nestinghabitaton islands or in woody vegetationover standingwater.

Elanoides forficatus American swallow- T S2 Foragesin manyswampand floodplainassociations. Nest and roost sitesare typically in tall, open trees within mixed Not likely
tailed kite woodland-savannahhabitats.

Eudocimusa/bus White ibis SSC SSC S4 Young require freshwater.They nest on Islands in marshesor mangroves.Foraginghabitat includes bottomlandhardwood, Could occur--foraging
cypressswamps,salt marsh,wet prairies, floatingvegetated mats, mudflats,mangroveswamps,sawgrassstrand edges,

Falco columbarius Mertin SU S2 Along shorelines,marshes,mud flats, open parkland,scrubbyflatwoods,and edges of open woodland. Could occur duringwinter

Falco peregrinus tundrius Peregrine falcon E E S2 Prefer open habitatsthat pennit foraging for avian prey. Mayoccur anywherein Florida,but more oflen abserved in coastal Not likely, not much open habitat
areas.

Falco sparveriuspaulus Southeastern T T S3 Open pine forestsand clearingswhere dead trees are found. They can also be found in other open habitats. Not likely, not much open habitat
American kestrel

Grus canadensispratensis Florida sandhill crane T T S2S3 Nestinghabitatpreferenceis emergent palustrinewetland dominatedby pickerelweedand maidencane. Foraging No preferred nestinghabitat
commonlyoccurs in pastures,maintained roadsidesand other open grassyareas.

Haliaeetusleucocapha/us Southern bald eagle T T T S3 Primarilyriparian,associatedwith the coast or lake and river shores. Nestsin tall living or dead trees. None observed, none in FFWCC on-line
database 10107

/xobyrchusexilis Least bittern SSC S4 Fresh and brackishwetlandsare preferred, butwill utilizesalt marshesand mangrovehabitats. Not likely

Lateralfusjamaicansis Black rail R S2 Upper edges of tidal marsheswhere dominantvegetation is black rush, freshwatermarshes dominatedby cordgrass or salt No preferred habitat
grass. Areas saturated by groundwater,not typically inundatedwith surface water.

Mycteria americana Wood stork E E E S2 Freshwaterand brackishwetlands,primarily nesting in cypress or mangroveswamps. Feedsin marshesor swamps. Could occur-foraging
Nyctanassavio/acea Yellow-crownednight SSC S3 Typicallynest in trees overwater. Feeding habitat includes coastalmud flats,marshes and mangroveswampsand inland No preferred habitat

heron riverineforests.

Nycticoraxnycticorax Black-crownednight SSC S3 In Florida breedinghabitat is typicallycomprisedof interior ponds and sloughs interiorlyand coastal mangroveswamps. Could occur-foraging
heron Feeding occursin all types of shallowwetlands.

Pandion haliaetus Osprey T S3S4 Nests in large living or dead cypress,mangrove, pine, or swamp hardwoodtrees located near sea coasts, lakes, large No nests observed in vicinity
swampsor rivers--nearopen water environments.

Passerinaciris Paintedbunting SU Moreopen habitatswith patches of brushand trees such as scrub and maritimehammock. Also includesyards, roadside Could occur
thickets,fence rows,fallowfarm fields and freeze-killedcitrus groves.

Piccoidesborealis Red-cockaded E T E S2 Old-growthliving pines in a fire-maintainedsetting of sparse midstory. No preferred habitat
woodpecker

Picoides villosus Hairy woodpecker SSC S3 A varietyof forested areas includingpinelands,sand pine scrub, cypressstands, dediduousswampforests,and high Not likely--trafficand development
hammocks.

Plegadis falcinelfus Glossy ibis SSC S3 Foraginghabitat includesinundated grasslands,prairies,and high marsh. Freshwaterhabitats are preferred. Nesting Not likely
habitat is typicallyin wetlandsof small trees or woody shrubs.

Recurvirostraamericana American avocet SSC S1S2 Marshes,mud flats, estuaries,alkaline lakes and ponds. Nestinghabitat is open salt or mud flats near water and with Not likey
sparse grass tufts.

Setophagaruticilla American redstart R S3 Prefersmaturedeciduousforests with well establishedunderstory and subcanopyand near streams. No preferredhabitat

Stema antillarum Least tern T T S3 Nestinghabitat is preferrablysand or gravel with little vegetation in coastalbeach areas, but now includesartificial,open
habitatssuch as dredged ares and gravel roofs. No preferredhabitat
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Sterna caspia Caspian tern SSC S2? Nestinghabitat is sand and shell to gravel on small isolated islands. Foraginghabitat includes coastalbaysand rivers, Could occur foraging, no preferred

inland lakes, and impoundments. nestinghabitat
Slema maxima Royal tern - SSC S3 Nest in coastalareas on bare substrate in isolated areas. No preferred nestinghabitat

MAMMALS

Corynorhinusrafinesquii Rafinsque'sbig-eared R S2 Heavilyforested communities,particularlyfioodplainareaswith large hollowtreesfor nesting.Also pine flatwoodsand oak- Could occur
Syn:Plecolus rafinesquii bat pineforests. Roostsin old building,behind loose bark, and culverts.
macrotls

Epteslcusfuscus Big brown bat SU S3 Foragein primarilyopen habitats. Summer nursery coloniesare in buildings,bridges,and hollowtrees. Duringcold periods Could forage
they may utilizetree cavities.

Lasiurus infermedlus Northernyellow bat SU - Stronglyassociatedwith Spanish moss in longleafpine-turkeyoak sandhill and live oak hammocks. Forage in open No preferredhabitat
fioridanus habitats. Nest in old cabbage palm frond boots.
Mustela franatapenlnsulae Florida long-tailed R S3 No clear habitatpreference. Has been observed in sandpine scnub,sandhill,pinelands,cypress swamps,and tropical Not likely

weasel hammocks.
Neofiber alieni Round-tailedmuskrat SSC S3 Shallowemergentmarshes. Extremelydense stands of maidencaneand pickerelweedprovide preferred habitat. No preferred habitat
Podymys fioridanus Florida mouse SSC T S3 Restrictedto fire-maintained,xeric upland vegetationon deep,well drained sandysoils. Has been observed in sand pine No preferred habitat

scnub,coastalscnub,scnubbyflatwoods,longleaf pine-turkeyoak, upland hammock,live oak (xeric)hammock,and dry pine
Sciurusniger shermani Sherman's fox squirrel SSC T S2 Longleaf pine-turkeyoak associationof mature, fire-maintainedsand hills. Small numbershave been seen in ecotonal No preferred habitat

situation,especiallywhere live oak forest meets pine savannah.
Tadaridabrasiliensis Brazilianfree-tailedbat SU Precisehabitat requirementsnot known. Could occur--withinrange (FCREPA)
cynocephaia

nchechusmana/us Manatee E E Warm brackishand freshwaterareas No preferred habitat
Ursusamericanusfioridanus Florida black bear T T S2 Thicketsand vine-chokedbayscalled "bay-galls,"or swamps. No preferred habitat

REPTILES
Aillgarormsspns American alligator T(S/A) SSC S4 Variouswetland types including: the edges of large lakes, ponds, rivers,and the interiorsof swampsand freshwater Could occur
Clemmysgut/ata Spotted turtle R Shallowwoodland pondsand streams. Fresh or mildlybrackishwater. Preferssoft bottom and abundant vegetation. Not likely

Drvmarcon coraiscouperi Eastern indigosnake T T SSC S3 Utilizesbroad spectrumof wetland to xeric habitats. May prefer hydrichabitatsduringwarmer months. Could occur

Gopheruspolyphemus Gopher tortoise SSC T S3 Beachscrub, sand pine, longleaf pine-turkeyoak, and live oak hammocks. No burrowswere observed.

Pituophismelanoleucus Florida pine snake SSC SSC S3 Prefersxericassociationsas sandhill,scnubbyflatwoods, scrubby hammock,and old field on former sandhill sites. No preferred habitat
mugitus
Slilosoma exlenuatum Short-tailedsnake T T S3 Restrictedchiefly to longleaf pine-turkeyoak plant associations.Soils preferencesin laboratorytend toward Norfolk,Blanton No preferred habitat

fine, and St. Luciesoils.

AMPHIBIANS

N%phthalmus perstriatus Striped newt R S2S3 Sinkhole ponds in sandhillsand in cypress ponds and bay ponds in pine flatwoods. Not typically in permanentponds where No preferred habitat
exposure to predatoryfishes are present. The terrestrial efls are found in well-drainedsandyareas in sandhill, under debris.

Rana capitoaesopus Florida gopher frog SSC T S3 Sandhill communitieson bluejackand turkey oak ridges,and in sand pine scnub. Associatedwith gopher tortoiseburrows No preferred habitiat
near breedingwetlandsthat are typicallyseasonallyflooded and do notsupport predatoryfish populations.

PLANTS
Calopogonmultifiorus Many-floweredgrass E Pineflatwoods,prefenringpostwinter fire conditions. No preferredhabitat

pink
Caraxchapmanii Chapman'ssedge S3 Terrestrial: slope forest; Palustrine: hydrichammock, floodplain No preferredhabitat
Centrosemaaranico/a Sand butterflypea S2 Sandhill,scnubbyflatwoods,ruderal. No preferredhabitat
Cheirogiossapaimata = Hand fem E E S2 Detritus-filledbase of cabbage palm trees in low, moistand very shaded hammocks. No preferredhabitat
Ophiogiossumpalmatum
Chionanthuspygmaeus Pygmyfringe-tree E E E S3 Sandy, drysoil of centralFlorida scrub. No preferredhabitat
Coe/orachistuberculosa Floridajointtail S3 Marshes. Observed genus
Clenitls submarglnalis Brown-haircomb fern E S1 Cypressswamps, rockland hammocks,spoil banks. No preferred habitat
Curcurbitaokeechobeensis Okeechobee gourd E E T S1 Floodplainforestsalong the St. Johns River. Wet hammocksand ditch banks. No observed

Dennstaedllabipinnata Cuplet fern E E S1 Restrictedto deep mucksoil in dense hammocks. No preferred habitat

Encyclia tampensis Butterflyorchid CE Mangrove,cypressswamps,hardwoodswamps,and hammocks. Not lIikely
Epidendrumconopseum Green-flyorchid CE Cypressswamps,hardwoodswamps,and moist hammocks. No preferred habitat
Garberiaheterophylia Garberia T Sand pine and oak scnub. No preferred habitat
liex opaca var. aranicola Scrub holly S3 Sand pine scnub No preferred habitat
Illiciumparvifiorum Yellowanise tree E S2 Low hammockson sandy loams or sandy peatmucks. Generallyfound along sandy-bottomedclear streamsthat arise from No preferred habitat

limesinks.Banksof spring-rur,or seepage streams, bottonlandforest, hydrichammock,and bay areas dominatedby red
maple and sweetbay.
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Lechea cemua Nodding pinweed T S3 Terrestrial:Scrub, openings,disturbedareas, common after fires. No preferredhabitat--nofire-maintained

habitat
Lechea divaricata Pine pinweed E S2 Found in deep sands, usuallyancient dunes or ecotonal to moisterdune swales. Mostlyfound Insand pine scrub. No preferred habitat
Lilium catesbaei Catesby lily T - Moist pineflatwoodsand savannas. Not observed

Lobelia cardinalis Cardinal flower T - Streamsand spring runs. No preferred habitat

Lycopodiumcemuum Nodding clubmoss CE - Wet pinelands,edge of bogs, and wet disturbedsites. Not observed

Matleagonocarpus Anglepod T - Bluffs, floodplain Not likely

Myricanthesfragrans var. Simpson'sstopper; T Rockland hammock Not likely--FNAIhas no recorded
simpsonii !winberry occurrences in Seminole County

Nemastylisfloridana Fall-floweringixia E T S2 A varietyof wet habitats. 11is found in grassy openings of wet hammocks,in marshlandsand in lowflatwoods. Not likely
Osmundacinnamomea Cinnamon fern CE Wet woods and swamps. Could occur
Osmundaregalis Royal fern CE Wet woods and swamps. Could occur
Peltandrasagittifolia Spoon-flower R Boggyareasand ditches, in valley bottoms,within cypress swamps,along lake margins,and at the edges of streams. Not likely
Pinguiculacaerulea Blue-flowered T Wet acid pinelands. Not observed

butterwort

Pinguicula lutea Yellow butterwort T Wet, acid pinelands. Not observed

Platantheranivea Snowyorchid T - Wet pineflatwoods. Not observed

Pogonia ophioglossoides Rose pogonia T - Marshesand wet pine flatwoods. Not observed

PolypodiumptiJodon Swamp plume E Hammocks,swamps No preferred habitat
polypodafern

Eulophia ecristata Non-crestedeulophia T - Uplandhardwoodforest, scrubbyflatwoods,mesic flatwoods. Not likely
Pycnanthemumfloridanum Florida mountain-mint S3 Terrestrial: sandhill,upland mixed torest; Palustrine: wet flatwoods, floodplaintorest Comments: Found in roadside Not observed

ditchesand in sandhill communitiesin moistareas.

Rhapidophyllumhystrix Needlepalm CE T Deep hammocks Not likely
Rhipsalis baccifera Mistletoecactus E probably S1 Marinetidal swamp, in the boughs of live oaks (scientistsdisagree) No preferredhabitat--FNAIhas recorded

extripated occurrence in Seminole County,
FCREPAdoes not

Salix floridana Florida willow E R S2 Hydrichammock,bottomlandforest, and edges of spring runs and streams. No preferredhabitat
Sarraceniaminor Hooded pitcher plant T Wet, open pinelandsand bogs. Not observed

Spirantheslaciniata Ladles' tresses T Marshesand cypressswamps. Not observed
(unnamed)

Stenorrhynchoslanceolatus Leaflessbeak orchid T Wet pineflatwoodsand sandhills. Not observed
Tillandsiafasciculata Common wildpine E Cypressswampsand hammocks. Likely
Tillandsiautricularia Giantwild pine E Hammocksand cypressswamps. Not likely
Zamia floridana Florida coontie CE Hammocks,but it mayalso occur in dry pinelandsand on the slopes of shallowsinks in xeric oak woods. Not observed
Zephvranthessimpsonii Rain lily T S2S3 Wet pineflatwoodsand meadows. Could occur

EXPLANATIONOFABBREVIATIONSAND NOTES

SPECIESSTATUS:USFWS=U.S.FISHAND WILDLIFESERVICE,STATE=FLORIDAGAMEAND FRESHWATER FISHCOMMISSIONOR FLORIDADEPARTMENTOF AGRICULTURE'
FCREPA=FLORIDACOMMITTEEON RAREAND ENDANGEREDPLANTSANDANIMALS
FNAI=FLORIDANATURALAREAS INVENTORY(JUNE 2007) 'NOTE:

STATESTATUSFORFLORA IS ESTABLISHEDACCORDINGTOTHE FLORIDADEPARTMENTOF AGRICULTURE(AUGUST2003)
STATESTATUSFORFAUNA ISACCORDINGTO THE FLORIDAFISHANDWILDLIFE CONSERVATIONCOMMISSION CHAPTER68A-27).

E=ENDANGERED
T=THREATENED
TCS/A)=THREATENEDDUETO SIMILARITYOF APPEARANCE
SCC=SPECIESOF SPECIALCONCERN
CE=COMMERCIALLY EXPLOITED
R=RARE II
SU-STATUS UNDETERMINEDI
S#=RANKFROMS1 TO S5 (S1 BEING MOSTCRITICALLYIMPERILED,S5 BEINGSECURE)
S#S#=RANGEOF RANK I I I I
S#?=TEMPORARYSTATUSUNTILMORE DATAAVAILABLE I I I
S?=NOT ENOUGHINFORMATIONTO DETERMINESTATUS I
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Environmental Consultant

Sunnnary of Seasonal High Water Elevation Data
Jacob's Trail Project
July 23, 2008

Areas where seasonal high water elevations (SHWE) were to be identified were shown by Singhofen and
Associates with pink dots on the attached aerial photograph. Areas and elevations have been identified by
survey and are shown on a drawing prepared by Southeastern Surveying and Mapping Corporation. The
Vicinity Map of SHWE Markers has been attached; as it shows an approximate location of the flagged
items and the surveyed elevations at the flagging or nail.

Area l-Sweetbay and Marsh
The Sweebay and Marsh Area 1 is a small, but diverse wetland system with herbaceous cover and a
peripheral band of sweetbay (Magnolia virginiana), sweetgum (Liquidambar styraciflua), red maple (Acer
rubrum), and dahoon (flex cassine). Other species observed included beggerticks (Bidens alba), soft rush
(Juncus effusus), connnon buttonbush (Cephalanthus occidentalis), a spikerush (Eleocharis sp.), and a
duckweed (Lemna sp.). At the roadside edge was a patch of Peruvian primrosewillow (Ludwigia
peruviana) and in another area were manyflower marshpennywort (Hydrocotyle umbellata), knotroot
foxtail (Setaria parviflora), dayflower (Commelina diffusa), a goldemod (Solidago sp.), Southern cattail
(Typha domingensis), muscadine (Vitis rotundifolia var. munsonia) and dogfennel (Eupatorium
capillifolium). Red-winged blackbird (Agelaius phoeniceus) and Northern cardinal (Cardinalis cardinalis)
were observed utilizing the area.

While the marsh was inundated at the time of the January 31,2008, site inspection, evidence of soil
subsidence was present at the periphery where exposed upper roots were apparent on older trees.

Seasonal High Water Elevation Flagging:

Opinion: Use average of two surveyed elevations for Seasonal High Water Elevation.

Area 2-Sweetbay and Marsh
The Sweetbay and Marsh Area 2 is primarily herbaceous/shrubby marsh with interior patches of trees and
trees at the periphery. Species observed included a cattail (Typha sp.), maidencane (Panicum hemitomon),
sedges, bulltongue arrowhead (Sagittaria lancifolia), and Peruvian primrosewillow (Ludwigia peruviana).
Within forested patches were red maple (Acer rubrum), swamp tupelo (Nyssa sylvatica var. biflora),
sweetbay (Magnolia virginiana), and wax myrtle (Myrica cerifera). At the periphery were sedges,
elderberry (Sambucus nigra subsp. canadensis), red maple and sweetbay. The area appeared to be a
wetland area remaining in the midst of excavated pond areas to the east and northwest. Birds observed
were wood stork (Mycteria americana), and mallard (Anas platyrhyncos). No nesting sites were observed.

Existing hydrology appears to be appropriate to support the marsh area.

Po. BOX 795305. Vv7NTERSPR/NGS,FLOR/DA32779-5305. (407)327-2020. FAX(407) 327-7778

Location Identification Surveyed Elevation Basis

Access from street at south edge of marsh (highflags visiblefrom street)
1-1 38.17 Twisted flagging at water mark and top of adventitious

roots of sweetbay
1-2 38.12 Nail with flag at water mark of dead sweet bay
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Jacobs Trail Project--SHWE Locations

July 23, 2008

Seasonal High Water Elevation Flagging:

Opinion: Use average of three surveyed elevations for Seasonal High Water Elevation.

Area 3-Pond with Marshy/Wax Myrtle Edge and Elderberry Island
Area 3 Pond is an excavated pond supporting patches of elderberry (Sambucus nigra subsp. canadensis)
and cattail (Typha sp.). At the shoreline were wax myrtle (Myrica cerifera), sedges, water spangles
(Salvinia minima), and manyflower marshpennywort (Hydrocotyle umbellata). Spatterdock (Nuphar
advena) was observed in areas a bit deeper. Birds observed included killdeer (Charadrius vociferus),
white ibis (Eudocimus albus), anhinga (Anhinga anhinga), and common moorhen (Gallinula chloropus).
Bullfrog vocalizations noted may have been gopher frogs, since that species is a winter breeder.

Seasonal High Water Elevation Flagging:
Location Identification I Surveyed Elevation I Basis - .

Access between yards at street inlet N of house number 6680s rey Lakes Circle (west side of pond)
3-1 38.08 Twisted ribbon at water line of dead shrub

Walk northward to ticker flag and go out to water's edge
3-2 I 37.44 I Twisted ribbon at top of root mound of primrose willow

Opinion: Use elevation at 3-2, since it most closely matches Area 2 elevations and the areas are
hydrologically contiguous.

Area 4-Lake
Area 4 Lake is a large excavated area where indicators were sparse and ill-defined along the shoreline or on
the wax myrtle peninsula. Near the shoreline were big floatingheart (Nymphoides aquatica), a duckweed
(Lemna sp.), and water spangles (Salvinia minima). Shoreline vegetation was sparse but includedXyris sp.,
royal fern (Osmunda regalis), and grassleafrush (Juncus marginatus). Birds observed included included
killdeer (Charadrius vociferus), white ibis (Eudocimus albus), red-winged blackbird (Agelaiusphoeniceus),
and little blue heron (Egretta caerulea).

Seasonal High Water Elevation Flagging:

Opinion: Use elevation at 4-1, since it most closely matches Area 2 and 3-2 elevations and the areas appear
to be hydrologically contiguous.

Location Identification TSurveyed Elevation Basis

Access from street to south
2-1 37.50 Twisted flagging at top of adventitious roots on Carolina

willow

Access at treeline near center of marsh (follow game trail along berm)
2-2 37.49 Nail with flag at water mark of sweetbay

2-3 37.42 Nail with flag at water mark of sweetbay (in overflow
area offN end of berm)

Location Identification Surveyed Elevation Basis

Access from street to south; then onto wax myrtle peninsula
4-1 37.50 Nail with flag at top of adventitious roots of wax myrtle
4-2 35.70 Nail with flag at top of adventitious roots of wax myrtle
4-3 35.89 Twisted ribbon at top of adventitious roots of primrose

willow
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Jacobs Trail Project--SHWE Locations

July 23, 2008

Area 5-Bottonbush Marsh with Clump of Sweetbay
Area 5 Buttonbush Marsh with Clump of Sweetbay is just that-a buttonbush (Cephalanthus accidentalis)
marsh with a patch of sweetbay (Magnolia virginiana).

Hydrology appears to be appropriate to support the area.

Seasonal High Water Elevation Flagging:

Opinion: Use average of two surveyed elevations for Seasonal High Water Elevation.

Area 6- PondlMaidencane Marsh

Area 6 Pond/Maidencane Marsh is a small land-locked area. In the marshy area, maidencane (Panicum
hemitomon), cattail (Typha sp.), climbing hempvine (Mikania scandens), and beggerticks (Bidens alba)
were observed. At the southern edge of the depression is a grouping of swamp tupelo (Nyssa sylvatica var.
biflora), sweetbay (Magnolia virginiana), dahoon (flex cassine), and wax myrtle (Myrica cerifera). A pair
of mallards were observed.

Water elevations vary considerably within the depression. The SHWE was considerably higher than the
water elevation during the January site inspection-an indication of how the system responds to seasonal
rains. Canopy species present are tolerant of considerable hydrologic variation.

Seasonal High Water Elevation Flagging:
Considerable variation in indicator elevations.

Opinion: Use average of surveyed elevations for Seasonal High Water Elevations 6-2A, 6-2B, 6-3, and 6-
4. Elevation 6-1 has been eliminated because of the small diameter of the material which may reflect only
a recent high water elevation. The lichen line roughly coincides with water marks.

Area 7-Sweetbay/Loblolly Bay
Area 7 is a forested bay swamp comprised of sweetbay (Magnolia virginiana) and loblolly bay (Gordonia
lasianthus) in the canopy. Wax myrtle (Myrica cerifera) was interspersed. Other species present were
swamp fern (Blechnum serrulatum), lizard's-tail (Sururus cernuus), Virginia chain fern (Woodwardia
virginica), and broom sedge (Andropogon sp.).

Sweetbay can tolerate some hydrologic fluctuation, but loblolly bay typically occurs in a narrow hydrologic
band at the periphery of wetlands. Hydrologic modification is not recommended.

Location Identification T Surveyed Elevation Basis

Access from street to south (highflag visiblefrom street)
5-1 42.82 Nail with ribbon at top of adventitious roots of primrose

willow

5-2 42.92 Nail with ribbon at top of adventitious roots of primrose
willow

Location Identification Surveyed Elevation Basis
Access from Lake Lenelle Dr. at east end end of marsh; then walk clockwise tojust before swamp tupelo
patch (in water) and E edge of tupelo patch
6-1 49.22 Twisted ribbon at top of adventitious roots of dahoon

holly with 1" diameter
6-2A 50.15 Nail with flag at water mark of swamp tupelo
6-2B 50.52 Nail with flag at top of adventitious roots (historic high

elevation?)
6-3 49.80 Nail with flag at lichen line 3" above adventitious roots

of wax myrtle
6-4 50.04 Nail with flag at water mark of swamp tupelo (historic

high elevation)
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Jacobs Trail Project--SHWE Locations
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Seasonal High Water Elevation Flagging:
Considerable variation in indicator elevations.

Opinion: Use average of two surveyed elevations for Seasonal High Water Elevation.

Area 8-Lake Crescent
Area 8 Lake Crescent is a land-locked lake. The littoral zone supports torpedo grass (Panicum repens),
sedges, and a spikerush (Eleocharis sp.). Spatterdock (Nuphar advena) was observed at the waterward
edge of the littoral zone. A single Carolina willow (Salix caroliniana) was present with adventitious roots.
Most of the shoreline is residential lawn to the saturated zone and no other aquatic woody plants were
present.

Water elevations vary within the lake with seasonal rains. A handful of pines

Seasonal High Water Elevation Flagging:
Considerable variation in indicator elevations.

Opinion: Use surveyed elevation for Seasonal High Water Elevation 8-1.

yif:yif

Attachments: Aerial Photo with Approximate SHWE Locations to be Identified
The Vicinity Map of SHWE Markers

Max\Clients\SAI\JacobsTr\080723r-SHWE.doc/via E-mail tohlM7)saiengineers.com/hard copy via USPS

Location Identification ISurveyed Elevation IBasis
Access from Lake Crescent Drive south of the wetland (go in atflag at street-high flags visiblefrom
street)
7-1 I41.25 INail with flag at water mark on sweetbay
7-2 I41.66 INail with flag at water mark on sweetbay

Location Identification Surveyed Elevation Basis

Access from Jacob's Trail in vicinity offlagged wetland ditch; then walk clockwise to Carolina willow
8-1 Nail with flag at top of adventitious roots on Carolina

willow

Access from Jacob's Trail in vicinity offlagged wetland ditch; then walk counterclockwise tojust below tip
of pine area.
8-2 Wire flag at topographic break into lake bowl (indication

oflong term ordinary high water elevation)
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Meeting:   Lake Crescent Neighborhood      
 
Date:   Monday, November 26, 2007 
   7:00 p.m.-8:30 p.m. 
 
Where:   132 Lake Crescent Drive, Chuluota 
 
Present:    Commissioner Bob Dallari 

  Gary Johnson Director of Public Works  
Roland Raymundo, Engineer 

 
Residents Present:  Phil Bradford, 104 Lake Crescent Drive  

Judy Warren, 112 Lake Crescent Drive  
Ted and Karen Moran, 116 Lake Crescent Drive 
Larry Peletz, 120 Lake Crescent Drive 
Jeff Meyer, 124 Lake Crescent Drive 
Tim and Robin Grenz, 132 Lake Crescent Drive 
Linda Mays, 136 Lake Crescent Drive 
Mike Perry, 156 and 160 Lake Crescent Drive 
Greg and Carla Hogan, 313 Jacobs Trail 

 
 
Meeting commenced at approximately 7:10 p.m. when Commissioner Dallari assured residents that concerns and 
problems with the ditch and drainage on Jacobs Trail were to be addressed.  Monies were appropriated in the 2007-
08 budget to perform an initial survey to both assess the drainage problem and to design and engineer a solution.  
Approximately $400,000 is available in the 2008-09 budget to implement the solution.  Commissioner Dallari noted 
that the monies are tied to the sales tax, and the fiscal year for county begins each October.  Appropriations are 
approved one year at a time, and, therefore, “things” may be moved or postponed—if citizens are not involved. The 
needs are revisited each year.   
 
Mr. Gary Johnson then reviewed the steps the county has taken thus far.  He reminded residents that Public Works 
maintains the drainage that is built by developers. The department does not permit or approve designs by 
developers—they are, however, responsible for maintenance once completed.  He noted Jacobs Trail is not easily 
maintained, and the drainage is also not easy to remedy.   As run-off projects qualify for sales tax funding, $50,000 
was appropriated for assessment and study (as mentioned by Commissioner Dallari).   The analysis took into 
account growth and development as well as the subdivision retrofit in old Chuluota (1st street).  The prime concern is 
water coming off of Snowhill Road down Jacobs Trail, and the engineers are looking at ways to slow the water and 
remove pollutants before the water enters into lake.  Commissioner Dallari clarified that the issues to look at are 
slowing water to percolate, removing pollutants, and maintenance.  
 
Mr. Raymundo using maps including topographic maps explained the ridgelines and the planned runoff of the 
Trails. He noted that the field survey has been completed and includes ridgelines and drainage.  The next step will 
be to analyze flow and water volume.  Commissioner Dallari confirmed that residents can expect to be told how 
much water will be going into the lake under certain conditions. 
 
The drainage resulting from the development of the Osprey Lakes subdivision was discussed. Mr. Grenz revisited 
the development of the Osprey Lakes subdivision and the subsequent drainage into lake.  The engineering of the 
ditches and the drainage along Jacobs Trail rendered Lake Crescent as a retention pond when in fact it was a natural 
spring fed lake that is shown on historical maps. 
Mr. Johnson commented that many areas around county where private lakes take public water. Commissioner 
Dallari inquired about engineering a retention pond that would hold runoff and water resulting from storms 
including the infamous 100-year storms.  The retention pond would prevent Lake Crescent from taking both runoff 
and water.  Mr. Johnson replied that “technically” they could. Mr. Moran noted that originally the residents had 
talked about not taking any water from “unnatural” sources, and Mrs. Moran noted that her understanding was that 
originally, runoff was supposed to go to Osprey Lakes. Commissioner Dallari inquired about engineering a retention 
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pond that if overfilled would drain into wetlands? Mr. Raymundo responded that it was not economical due to 
differing elevations.   
 
Further discussion ensued about historical drainage in and around Lake Crescent. Whereupon, Mr. Johnson stated, 
“The intent of our project is to keep drainage as close to historical as possible using a retention system.”  
Commissioner Dallari clarified for residents that before it [the project] is completed---around 85%--another 
neighborhood meeting would be held, and Mr. Johnson would explain drainage and flow.   
 
 Through discussion, it was decided that Public Works department would investigate 

• The popoff that runs under Jacobs Trail to Lake Lenelle  
• Runoff on Hogan’s property at 313 Jacobs Trail 
• Driveway issue for Pat Hall at 301 Jacobs Trail.  Pat has experienced flooding under normal rainy 

conditions as a result of the development of Jacobs Trail. 
• Flooded wells at both 168 and 104 Lake Crescent Drive.  These floods resulted from the runoff and water 

moving into Lake Crescent due to storms and pumping for school construction. 
• Possibility of holding runoff from Snowhill 
• Outflow for lake 

It was further decided that the Lake Management Department will contact Tim Grenz or Larry Peletz with regard to 
water quality. Storm Water Management will assist in addressing muck and sediment resulting from past runoff.   
 
In summary, Mr. Johnson agreed that system will be engineered to hold water coming from the south, and a popoff 
system will be engineered in case of an extreme situation (i.e. 100 year floods) 
 
 
Minutes respectfully submitted by Robin Grenz 
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November 26, 2007 
 
Progress Summary for drainage on Jacobs Trail that impacts Lake Crescent 
 
Lake Crescent resident concerns, as documented in the letter dated January 23, 2006 sent to Michael E. 
Arnold, Division Manager, Department of Public Works with regard to drainage on Jacobs Trail, are 
shown below. 
 
As discussed with Commissioner Dallari, Gary Johnson, Roland Raymundo, and the residents of Lake 
Crescent, the concerns have or will be addressed as indicated. 
 
Resident Concern Addressed through 
At no time did any Lake Crescent homeowner 
authorize the movement of storm water into 
Lake Crescent which is a private, freshwater 
lake. 

Commissioner Dallari has met with the resident as well as 
the Public Works Department to investigate the situation.  
 

Runoff is being taken from other areas not just 
Jacobs Trail, and flows without filtration of 
contaminants (i.e. oil, silt) directly into Lake 
Crescent. 

An initial survey has been completed.  Plans to resolve the 
water movement are being developed.  Residents have 
requested a retention system that holds the water to give 
ample time for percolation and filtration, and one that is 
maintainable.   
When the planning for the project is approximately 85% 
complete, appropriate personnel will meet with Lake 
Crescent residents to discuss alleviation of the concerns 
and impact of the solutions. 
Plans will include a solution to the driveway flooding 
experienced by Pat Hall at 301 Jacobs Trail.  

The average lake depth has increased by 2 feet 
and water clarity has decreased by 4 feet in 
less than 1 year.  An increase of another foot in 
lake depth has occurred in just the last 3 
months.  This rate of increase is very alarming 
to our residents, and has jeopardized the 
drinking water (wells) for several of our 
homeowners. 

Public Works and other appropriate departments will 
investigate the wells and the drainage overflow on Jacobs 
Trail.  

The diminishing water quality of the lake not 
only impacts the natural habitat of wildlife, but 
also impacts property values. 

The Lake Management department will contact Tim 
Grenz or Larry Peletz to address water quality.  Storm 
Water Management will assist in addressing much and 
sediment resulting from past runoff. 
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Main Identity  

From: "Connie and Mike Perry" <perr500@bellsouth.net>
To: "'Heather Brady'" <hlb@saiengineers.com>
Cc: "'Robert'" <RBG@saiengineers.com>; "'Lisa Barfield'" <LAB@saiengineers.com>; "'Rolando 

Raymundo'" <RRaymundo@seminolecountyfl.gov>
Sent: Wednesday, May 14, 2008 6:36 PM
Subject: RE: Survey for Snow Hill Rd/Jacobs Tr Outfall Improvement Project
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Heather, 
  
I appreciate the feedback.  I was not aware that there would be a public meeting with the residents, I 
am glad to hear that and hope to attend.  Thank you so much for checking on the stormwater drainage 
for the new church.  That is good news.  We certainly don’t need any additional runoff into Lake 
Crescent. 
  
Regards, Connie Perry 
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----- Original Message -----  
From: Connie and Mike Perry  
To: Heather Brady  
Sent: Tuesday, May 13, 2008 10:07 PM 
Subject: Survey for Snow Hill Rd/Jacobs Tr Outfall Improvement Project 
  
Connie Perry 
407-977-7791 
156 Lake Crescent Drive, Chuluota, FL 32766 
  

1.    Years at above address:   6 ½ years 
2.    Familiar with the drainage patterns in area:  Somewhat 
3.    Experienced flooding at this location?  It depends on your definition of flooding.  Lake elevation 

levels increased considerably to the point where several trees and palmettos were in the lake.  
3 of these trees ended up dying.  However, the water did not get up to our house or well.  
During the hurricane season of 2004 I watched our lake water level increase significantly on a 



DAILY basis because the county was pumping storm water into our drainage ditch which 
POURED directly into our lake from neighboring areas.  At this rate, it got really scary that our 
houses were going to end up in water if this did not stop and some of our neighbors ended up 
having heated discussions with the county to get them to stop the pumping. 

4.    What types of flooding have you experienced? 
a.    Severe yard or parking lot flooding of extended duration?  Yes, and the lake levels 

stayed elevated for over 9 months.  See lake depth chart in attached file. 
b.    Severe street flooding:  No 
c.    Flooding of residence:  No 
d.    Other (please describe):  Flooding into yard where several trees and palmettos were 

literally in the lake.  Lost 3 trees as a result. 
5.    What dates do you recall flooding occurring?  If you cannot remember exact dates, give 

approximate dates.   
a.    Jul 2003, During Fall 2003, on the Walker Elementary School property, crews were 

digging out retention ponds when they hit 3 natural springs, which filled up the ponds.  
The crews capped the springs and then brought in pumps and pumped the water into 
the drainage ditch that drains directly into Lake Crescent.  This timeframe corresponds 
with a spike in nutrients into Lake Crescent, a decrease in water clarity and an increase 
in lake depth.  

b.    Sep 2004 thru Mar 2005, when we experienced 3 hurricanes and the county pumped 
storm water from neighboring areas into our drainage ditch and lake, the lake water 
level rose RAPIDLY and significantly to the point where 2 of the neighbors wells were 
consumed by the lake water and another was threatened.  The 2 neighbors had 
contaminated drinking water as a result.  This timeframe corresponds with a spike in 
nutrients into Lake Crescent, a decrease in water clarity and an increase in lake depth. 

6.    What type of storm caused flooding of your property? 
a.    A short intense rain, such as a thunderstorm. 
b.    A long moderate rain.  
c.    A long heavy rain.  Hurricane Francis produced this type of rain.  It moved slowly 

across the state, producing heavy rain. 
d.    Other (please).  Hurricanes Charley, Francis and Janene, but more importantly, not 

only was our lake having to handle the storm water from our area, but also from 
neighboring areas due to the county pumping from neighboring areas into our drainage 
ditch.  It does not appear that we have an overflow drain, so we will in fact flood if the 
lake rises above our foundation elevations. 

7.    If your house experiences flooding, how often does it occur?  No flooding of house. 
8.    If your yard experiences flooding, how often does it occur?  Of your choices the closest is once 

every two years.  Based on data recorded it is once every 2.5 years. 
9.    If your street experiences flooding, how often does it occur?  No flooding of streets. 
10.  Please name the streets and describe the locations that flood in your level.   

a.    Jacobs Trail ditch resulting in significant increases in lake levels. 
b.    Lake Crescent Drive, back yards as the lake level rises.  Some homes are very close to 

the lake and some yards have a very small slope, so significant increases in our lake 
level poses a moderate to high risk of flooding to our houses. The added risk is that we 
don’t know when the county chooses to pump water into our lake, we have only SEEN 
it occurring twice.  Additional added risk is that we don’t appear to have an overflow 
drain, so the potential is there that our houses will flood if this is not remediated. 

c.    104 Lake Crescent Drive, well went under water.  
d.    A second home’s well went under water, but don’t know exactly which one. 
e.    164 and 168 Lake Crescent Drive, the lake level came extremely close to their wells, 

don’t know if they actually went under or not. 
f.     301 Jacobs Trail, driveway consistently floods due to the poor design of the driveway’s 

connection to Jacob’s Trail and sidewalk.   
11.  What do you feel is the cause or major contributing factor to the flooding in your areas? 

a.    Poor drainage design of ditch along Jacobs Trail and Lake Crescent.  The water cannot 
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filter into the ground or even a manmade filtration (non-existent) system before it enters 
our lake.  Results in contamination of our lake which is evidenced in the increased 
levels of nutrients and reduction in lake clarity during heavy rains or when pumping 
directly into the drainage ditch. 

b.    Neighbors on Jacobs Trail have  been permitted by the county to install drainage pipes, 
covering up the ditch, and completely eliminating the intended functionality of the 
original ditch design.  The ability for the water to filter into the ground before flowing 
into our lake has been decreased by 50 to 75% because of this. 

c.    Poor design of the driveway’s connection to Jacobs Trail and sidewalk at 301 Jacobs 
Trail.  The sidewalk and driveway bib should be constructed the same as the other 
driveways along Jacobs trail 

d.    No overflow drain from our lake to other drainage areas to prevent flooding of our 
homes.  If the drain that is at road level past the north end of the ditch is an overflow 
drain the concern is that its elevation is higher than some or all of our home elevations, 
thus not protecting our homes. 

e.    New construction and failure of the county to improve the design of the existing 
drainage design to effectively handle the additional impacts from the new construction.  

f.     Based on my observations of the work going on for the new church on snow hill rd, 
where new pipes are being laid, this work required tearing up part of Jacobs trail at that 
intersection, it is my fear that yet another major entity has been tied into the Snow 
Hill/Jacobs trail drainage system.  We are already experiencing flooding situations, our 
lake has already been negatively impacted by the direct runoff pouring into our lake as 
evidenced in the LAKEWATCH data with increased nutrient levels, decreased water 
clarity and increased lake depth levels.   

12.  Are you aware of any water quality problems associated with storm water runoff in your area?  
a.    MOST DEFINITELY!!!!   
b.    Describe:  As evidenced in the LAKEWATCH data that has been collected since 

December 2002 we have watched the water quality degrade considerably.  In 
December 2002 our lake’s trophic state was barely outside the range for a oligotrophic 
state (A typical oligotrophic waterbody will have clear water,few aquatic plants, few 
fish, not much wildlife, and a sandy bottom), meaning it was very clear and our children 
were able to swim in the lake all of the time.  The lake actually had a good amount of 
fish and aquatic plants, which is why it was just outside the oligotrophic state.  Now our 
lake oscillates between the Mesotrophic and Eutrophic states, it is no longer clear, you 
can see a good amount of sediment suspended/floating in the water and we have no 
idea what the contaminants are in the lake from the runoff from the roads from 
petroleum products, oil, etc.  The last time my son went swimming in the lake, several 
years ago, he got an ACUTE ear infection in BOTH of his ears.  Let’s just say he was 
in an extreme amount of pain for several days until the medication started clearing it 
up.  My son only had one, maybe two, ear infections in his entire life prior to this 
instance and none since then.  My children have not been allowed to swim in the lake 
since then due to the current condition of the lake. 

c.    Possible source of pollution:  Storm water flowing directly into the lake without any 
filtration at all.  Poor drainage system design along Jacobs Trail.  No improvements 
appear to be made due to increased usage; actually the opposite appears to be 
happening.  Impacts to the drainage system do not appear to be taken into 
consideration when other entities tie in, for example home owners allowed to install 
pipes, at varying diameters, contrary to water capacity or flow, Walker Elementary 
School, increased growth in Osprey Lakes and now the new Church. 

13.  Please provide any additional comments you wish relating to drainage, flooding and/or water 
quality in your area. 

a.    Please consider eliminating any runoff from Snow Hill Rd/Jacobs Trail into Lake 
Crescent.  It is a spring feed lake feed by 2 natural springs that was a very clear and 
pristine lake only 6 years ago.  We no longer have that clear, pristine lake, but we 
really want to get it back.  As you have seen in the Lake Management Plan, we have 
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done what we can do on the homeowner side to bring our lake back to the way it was and 
improve its quality, but we cannot control what the county does to our lake, the design 
of the drainage system or the decisions that were made in allowing increased activity 
into this poorly designed system that seems to continue to be modified, but not 
necessarily improved upon.  We truly need your help. 

b.    Please consider improving the design of the drainage system so that it redirects the 
runoff to a water body/retention pond that is specifically designed to handle the water 
capacity and the capability to filter the water prior to allowing it to enter any water body. 

1.    There is a retention pond in lake Lenielle just feet from Jacobs Trail.  I am at a 
loss as to why that was never the intended destination drainage flow for Jacobs 
Trail.  It seems to be always dry. 

2.    Osprey Lakes has an elaborate drainage system with overflow drains 
throughout the community.  Would that not be a more appropriate destination 
for the Jacobs Trail runoff? 

c.    If there must be drainage into Lake Crescent, which I hope changes so that it does not, 
but if it does, please design the drainage system so that ALL of the water that flows 
from the drainage system is properly filtered before it enters our lake.   

d.    The storm water currently flows directly into Lake Crescent with minimal to no filtration, 
resulting in an adverse environment impact to Lake Crescent. 

e.    Please consider installing an overflow drain at a level lower than our home foundation 
elevations so that if the water level of our lake does significantly increase due to 
hurricanes, etc. that it prevents our homes and properties from flooding. 

f.     Again, history has shown that Lake Crescent cannot handle the water capacity that has 
been directed to our lake.  Some, if not all, of this capacity has to be redirected 
somewhere else.  Our watershed cannot handle the current capacity as already 
experienced, let alone any new additions to it, i.e. the new church on snow hill rd.   

  
Heather, sorry for rambling on, but I think you can tell that we really care about our lake and it is so 
disappointing to watch it deteriorate.  Also, our houses and our properties are our homes.  Our homes 
are just as important to us as the ones in Osprey Lakes are to their homeowners or anywhere else 
and just because we are only 20 homes in a small community shouldn’t mean our voices shouldn’t be 
heard and that our homes are any less important than those in a larger community or one with a home 
owner’s association. 

  
Please feel free to call me if you have any questions.  By the way, I was the primary author of the 
Lake Management Plan, with input from several of the neighbors. 
  
Connie Perry 
407-977-7791 (home) 
321-436-6426 (cell) 
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Main Identity  

From: "Heather Brady" <hlb@saiengineers.com>
To: "Connie and Mike Perry" <perr500@bellsouth.net>
Cc: "Robert" <RBG@saiengineers.com>; "Lisa Barfield" <LAB@saiengineers.com>; "Rolando 

Raymundo" <RRaymundo@seminolecountyfl.gov>
Sent: Thursday, May 08, 2008 2:40 PM
Subject: Re: snow hill road/jacobs trail outfall improvement project questionnaire
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----- Original Message -----  
From: Connie and Mike Perry  
To: hlb@saiengineers.com  
Sent: Wednesday, May 07, 2008 10:09 PM 
Subject: snow hill road/jacobs trail outfall improvement project questionnaire 
 
Ms. Brady, 
  
I just wanted to let you know that I am completing the survey/questionnaire that you sent to those of 
us living on lake crescent.  I am trying to pull together some Lakewatch data that I accumulated from 
2002 to 2006.  Larry Peletz then took over Lakewatch in 2006 and he should have more data from 
that point to present.   
  
I will try to get the survey in the mail this week. 
  
Regards,  
  
Connie Perry 
407-977-7791 



 



 
Main Identity  

From: "Heather Brady" <hlb@saiengineers.com>
To: "tk1230" <tk1230@mindspring.com>
Cc: "Rolando Raymundo" <RRaymundo@seminolecountyfl.gov>; "Robert" 

<RBG@saiengineers.com>; "Lisa Barfield" <LAB@saiengineers.com>
Sent: Thursday, May 01, 2008 6:13 PM
Subject: Re: April 29, 2008
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----- Original Message -----  
From: tk1230  
To: hlb@saiengineers.com  
Cc: tk1230@mindspring.com  
Sent: Thursday, May 01, 2008 5:23 PM 
Subject: April 29, 2008 
 
Attached is response to questionnaire concerning Snow Hill Road/Jacobs Trail Outfall Improvement Project 



 

 

 
May 1, 2008 
 
 
 
Heather Brady, E. I. 
Staff Engineer III 
Singhofen & Associates, Inc. 
925 S. Semoran Blvd.  Suite 104 
Winter Park, Fl. 32792 
 
Re:  Seminole County, Florida Snow Hill Road/Jacobs Trail Outfall 
Improvement Project Questionnaire                
 
 
Dear Ms. Brady, 
 
This letter is in response to the survey you sent to the individual 
homeowners at Lake Crescent Dr. concerning the existing ditch along Jacobs 
Trail.  We understand that you have read all the information from our 
homeowners meetings so I won’t go over most of what was discussed.  
The root of our concern is though the current area of drainage into the 
Jacobs Trail ditch is not largely different then the historical one, it does 
contain much more paved surface.  This, I’m sure you are aware, will cause 
more water flow and a significant amount of pollution.  We as a community 
are concerned with and are sensitive to the quality of our lake, not only for 
resale value but also for our environment.  We have the lake sprayed to 
control water plant overgrowth and keep the lake in a healthy balance.  
Homeowners have stocked the lake with fish and we have several bird 
species that visit or call Lake Crescent home.  Any pollution that enters our 
lake is damaging and we would ask that you take that into consideration 
when designing impediments to runoff into the Jacobs Trail ditch from 
surrounding sources. 
Thank you for your attention to this matter. 
 
John and Karen Moran 
116 Lake Crescent Dr. 
Chuluota, Fl.  32766 
Home phone 407-971-3990 



 
Main Identity  

From: "Heather Brady" <hlb@saiengineers.com>
To: "Tom Rivera" <remy003@hotmail.com>
Sent: Wednesday, April 23, 2008 12:01 PM
Subject: Re: questionnaire
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----- Original Message -----  
From: Tom Rivera  
To: hlb@saiengineers.com  
Sent: Wednesday, April 23, 2008 11:56 AM 
Subject: questionnaire 
�
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Main Identity  

From: "Peletz, Lawrence J O642" <lawrence.peletz@siemens.com>
To: "Heather Brady" <hlb@saiengineers.com>
Sent: Wednesday, April 23, 2008 12:55 PM
Subject: RE: Reply to April 16, 2008 Jacob Trail Letter
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Thank you for your continued efforts. 
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----- Original Message -----  
From: Peletz, Lawrence J O642  
To: Heather Brady  
Sent: Wednesday, April 23, 2008 11:42 AM 
Subject: RE: Reply to April 16, 2008 Jacob Trail Letter 
 
Heather,  
Attached is a copy of my fax as you requested. 
 
If we use the logic that the Lake Lenelle retention area is private and can't be used, why can Lake Crescent, a 
private spring feed fresh water lake connected to the aquafier, be used as a discharge for road drainage.  
Should not the people who own the lake have a say as to if it can be used?  I realize that originally, the drainage 
from Jacobs Trail was allowed to flow into the lake.  However, at that time the only travel on the dirt road was a 
few people getting to the other side of Lake Crescent.  Osprey Lakes Subdivision was not there and Snow 
Hill Road/Chuluota Bypass did not exsist (as per your figure 1). With the Osprey Lakes subdivision now 
using Jacobs Trail (+200 homes) and Snow Hill traffic, there is a much greater risk for contamination of the 
Lake.  In the future, traffic is only going to increase on Snow Hill Road due to the continued growth of the Trails 
subdivision, the subdivsion off Ave H as well as the resently sold farm land just north of the Little Econ.  This 
land is scheduled for another 300 homes.  To me, even if I did not live on Lake Crescent, would be an 
environmental concern as it should also for the county.  
  
Where does the "free standing" drain located on the northwest corner of Lake Crescent drain?  I know we 
discussed that it appeared to be a collector for surface water from Jacob Trail but never connected.  I can't 
remember the reason that could not be connected to and used.  
  
  
Thanks, 



Sincerely,  
Larry Peletz  

Performance Engineer  
Boiler Technology Service Q2-W192 
Siemens Power Generation Inc.  
4400 Alafaya Trail  
Orlando, FL 32826  
Tel (407) 736-6315  
Fax (407) 736-3102  
Cell (407) 492-7669  
lawrence.peletz@siemens.com  
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Appendix B.4. - Snow Hill Road / Jacobs Trail Outfall Project

Lake Crescent Volumetric Analysis (Historic vs. Current Conditions)

Current Cond. Hist. Cond. Current Cond. Hist. Cond.
Basin Runoff Volume (ft3) Runoff Volume (ft3) Basin Runoff Volume (ft3) Runoff Volume (ft3)

JTO015 176134 108304 JTO015 459706 240267
JTO030 1952 --- JTO030 7647 ---
JTO045 7346 32269 JTO045 30185 178034
JTO055 40947 --- JTO055 109822 ---
JTO060 12966 134603 JTO060 38803 402591
JTO065 14268 --- JTO065 40347 ---
JTO068 62483 34058 JTO068 168062 75554
JTO070 31156 --- JTO070 82093 ---
JTO075 28366 --- JTO075 76092 ---
JTO080 64228 142442 JTO080 169237 315995
JTO300 13914 --- JTO300 40737 ---
JTO405 No Flow --- JTO405 No Flow ---
JTO500 No Flow --- JTO500 67951 ---
JTO600 58457 232044 JTO600 152577 605648
JTO700 4322 --- JTO700 11317 ---
JTO800 123645 --- JTO800 322709 ---

Total: 640186 683720 Total: 1777285 1818088

-43534 -40803

Current Cond. Hist. Cond. Current Cond. Hist. Cond.
Basin Runoff Volume (ft3) Runoff Volume (ft3) Basin Runoff Volume (ft3) Runoff Volume (ft3)

JTO015 336749 184417 JTO015 510693 263118
JTO030 4957 --- JTO030 8827 ---
JTO045 19649 108305 JTO045 34722 208765
JTO055 79939 --- JTO055 122215 ---
JTO060 27486 285709 JTO060 43520 451177
JTO065 29017 --- JTO065 45047 ---
JTO068 122340 57991 JTO068 187001 82739
JTO070 60149 --- JTO070 91155 ---
JTO075 55467 --- JTO075 84624 ---
JTO080 124010 242543 JTO080 187910 346049
JTO300 29008 --- JTO300 45622 ---
JTO405 No Flow --- JTO405 No Flow ---
JTO500 No Flow --- JTO500 101173 ---
JTO600 112091 444943 JTO600 169281 671953
JTO700 8307 --- JTO700 12560 ---
JTO800 237082 --- JTO800 358037 ---

Total: 1246249 1323907 Total: 2002385 2023802

-77658 -21417

Current Cond. Hist. Cond. Current Cond. Hist. Cond.
Basin Runoff Volume (ft3) Runoff Volume (ft3) Basin Runoff Volume (ft3) Runoff Volume (ft3)

JTO015 397878 212340 JTO015 258289 285797
JTO030 6263 --- JTO030 10043 ---
JTO045 24805 142087 JTO045 39345 240407
JTO055 94795 --- JTO055 134590 ---
JTO060 33099 343754 JTO060 48267 500015
JTO065 34648 --- JTO065 49773 ---
JTO068 145081 66772 JTO068 205986 89907
JTO070 71077 --- JTO070 100251 ---
JTO075 65731 --- JTO075 93158 ---
JTO080 146535 279267 JTO080 206627 376064
JTO300 34828 --- JTO300 50543 ---
JTO405 No Flow --- JTO405 4432 ---
JTO500 27542 --- JTO500 134506 ---
JTO600 132261 525005 JTO600 186005 738342
JTO700 9806 --- JTO700 13806 ---
JTO800 279740 --- JTO800 393484 ---

Total: 1504089 1569223 Total: 1929105 2230532

-65134 -301428

34.52914241 36.0244123
1.49526989

Notes:
1

2

3

Current Conditions Runoff Volume:  Total basin runoff from the 2008 exising conditions ICPR model (JTO-2008EX.icp) routing 
simulation results.

Historic Conditions Runoff Volume:  Total basin runoff from the historic conditions ICPR model (JTO-Hist.icp) routing simulation 
results.  This model was developed from SJRWMD 1’ Contour Data (NGVD29) and 1986 aerial photogrammetry obtained from the 
County.

Walker Elementary Sub-Basins (JTO405 & JTO500):  This project site was designed to retain runoff from the 25-yr/24-hour storm 
event.  However, based on SAI's calculations shown above, the JTO500 (School Pond A) does flow during this storm event.  Runoff 
volumes for larger storm events were calculated from the difference in the pond storage volume versus the site runoff volume for each 
sub-basin.  

Net Difference                                       
(Current - Historic) (ft3) = 

Net Difference                                       
(Current - Historic) (ft3) = 

Net Difference                                       
(Current - Historic) (ft3) = 

Net Difference                                       
(Current - Historic) (ft3) = 

Net Difference                                       
(Current - Historic) (ft3) = 

25-yr 24-hr

50-yr 24-hr

25-yr 96-hr

100-yr 24-hr

Mean Annual 24-hr

10-yr 24-hr

Net Difference                                       
(Current - Historic) (ft3) = 



  

Appendix C.1 - ICPR Model Input Data
Sub-basin Area, CN, DCIA, & Tc

               Name: JTO005          JTO010          JTO015          JTO025          JTO030          
              Group: JTO             JTO             JTO             JTO             JTO             
               Type: SCS             SCS             SCS             SCS             SCS             
               Node: JTO005          JTO010          JTO015          JTO025          JTO030          
             Status: Onsite          Onsite          Onsite          Onsite          Onsite          
           Unit Hyd: uh323           Uh323           Uh323           Uh323           Uh323           
       Peaking Fact: 323.0           323.0           323.0           323.0           323.0           
          Rain File: Flmod           Flmod           Flmod           Flmod           Flmod           
    Rain Amount(in): 10.600          10.600          10.600          10.600          10.600          
     Storm Dur(hrs): 24.00           24.00           24.00           24.00           24.00           
            TC(min): 32.00           17.00           39.00           10.00           10.00           
    Time Shift(hrs): 0.00            0.00            0.00            0.00            0.00            
           Area(ac): 7.690           14.780          16.310          0.280           0.480           
          Curve Num: 82.20           84.30           74.20           51.20           50.90           
            DCIA(%): 0.00            3.00            41.00           0.00            15.00           
         Max Q(cfs): 999999.000      999999.000      999999.000      999999.000      999999.000      

               Name: JTO045          JTO055          JTO060          JTO065          JTO068          
              Group: JTO             JTO             JTO             JTO             JTO             
               Type: SCS             SCS             SCS             SCS             SCS             
               Node: JTO045          JTO055          JTO060          JTO065          JTO068          
             Status: Onsite          Onsite          Onsite          Onsite          Onsite          
           Unit Hyd: Uh323           Uh323           Uh323           Uh323           Uh323           
       Peaking Fact: 323.0           323.0           323.0           323.0           323.0           
          Rain File: Flmod           Flmod           Flmod           Flmod           Flmod           
    Rain Amount(in): 10.600          10.600          10.600          10.600          10.600          
     Storm Dur(hrs): 24.00           24.00           24.00           24.00           24.00           
            TC(min): 23.00           37.00           14.00           12.00           93.00           
    Time Shift(hrs): 0.00            0.00            0.00            0.00            0.00            
           Area(ac): 1.670           3.960           1.530           1.500           6.020           
          Curve Num: 61.00           76.30           76.00           79.00           78.30           
            DCIA(%): 4.00            31.00           9.00            12.00           26.00           
         Max Q(cfs): 999999.000      999999.000      999999.000      999999.000      999999.000      

               Name: JTO070          JTO075          JTO080          JTO100          JTO200          
              Group: JTO             JTO             JTO             JTO             JTO             
               Type: SCS             SCS             SCS             SCS             SCS             
               Node: JTO070          JTO075          JTO080          JTO100          JTO200          
             Status: Onsite          Onsite          Onsite          Onsite          Onsite          
           Unit Hyd: Uh323           Uh323           Uh323           Uh323           Uh323           
       Peaking Fact: 323.0           323.0           323.0           323.0           323.0           
          Rain File: Flmod           Flmod           Flmod           Flmod           Flmod           
    Rain Amount(in): 10.600          10.600          10.600          10.600          10.600          
     Storm Dur(hrs): 24.00           24.00           24.00           24.00           24.00           
            TC(min): 12.00           28.00           42.00           15.00           21.00           
    Time Shift(hrs): 0.00            0.00            0.00            0.00            0.00            
           Area(ac): 2.850           2.700           5.870           31.680          11.170          
          Curve Num: 81.80           80.10           82.10           74.10           69.80           
            DCIA(%): 22.00           22.00           21.00           9.00            10.00           
         Max Q(cfs): 999999.000      999999.000      999999.000      999999.000      999999.000      

               Name: JTO300          JTO405          JTO500          JTO600          JTO700          
              Group: JTO             JTO             JTO             JTO             JTO             
               Type: SCS             SCS             SCS             SCS             SCS             
               Node: JTO300          JTO405          JTO500          JTO600          JTO700          
             Status: Onsite          Onsite          Onsite          Onsite          Onsite          
           Unit Hyd: Uh323           Uh323           Uh323           Uh323           Uh323           
       Peaking Fact: 323.0           323.0           323.0           323.0           323.0           
          Rain File: Flmod           Flmod           Flmod           Flmod           Flmod           
    Rain Amount(in): 10.600          10.600          10.600          10.600          10.600          
     Storm Dur(hrs): 24.00           24.00           24.00           24.00           24.00           
            TC(min): 10.00           33.00           10.00           13.00           10.00           
    Time Shift(hrs): 0.00            0.00            0.00            0.00            0.00            
           Area(ac): 1.580           3.120           10.420          5.240           0.390           
          Curve Num: 76.00           81.70           81.50           82.70           82.40           
            DCIA(%): 13.00           56.00           32.00           22.00           22.00           
         Max Q(cfs): 999999.000      999999.000      999999.000      999999.000      999999.000      

               Name: JTO800          
              Group: JTO             
               Type: SCS             

Singhofen & Associates, Inc.                                     Snow Hill Road / Jacobs Trail Outfall Project

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 2



Appendix C.1 - ICPR Model Input Data
Sub-basin Area, CN, DCIA, & Tc

               Node: JTO800          
             Status: Onsite          
           Unit Hyd: Uh323           
       Peaking Fact: 323.0           
          Rain File: Flmod           
    Rain Amount(in): 10.600          
     Storm Dur(hrs): 24.00           
            TC(min): 25.00           
    Time Shift(hrs): 0.00            
           Area(ac): 11.080          
          Curve Num: 82.70           
            DCIA(%): 22.00           
         Max Q(cfs): 999999.000      

Singhofen & Associates, Inc.                                     Snow Hill Road / Jacobs Trail Outfall Project

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 2 of 2



Appendix C.2 - Curve Number Calculations

Snow Hill Road / Jacobs Trail Outfall Improvements Project

Basin ID Area (ac)
Total Basin 

Area (ac) Landuse Hydro Group Curve Number
Weighted Curve 

Number
JTO005 0.1 7.7 110 C 76.4 1.1
JTO005 0.1 7.7 110 D 81.8 1.1
JTO005 0.0 7.7 443 A 43 0.0
JTO005 0.2 7.7 443 A 43 1.1
JTO005 0.5 7.7 443 C 76 5.0
JTO005 1.9 7.7 443 C 76 18.6
JTO005 1.1 7.7 443 D 82 12.2
JTO005 0.9 7.7 443 B/D 82 9.4
JTO005 1.4 7.7 443 D 82 14.6
JTO005 0.1 7.7 646 B/D 98 0.7
JTO005 1.4 7.7 646 D 98 18.5

JTO005 Total 82.2
JTO010 0.0 11.2 110 A 44.9 0.0
JTO010 3.8 11.2 110 A 44.9 15.2
JTO010 0.3 11.2 110 C 76.4 2.0
JTO010 0.0 11.2 110 C 76.4 0.2
JTO010 1.7 11.2 110 C 76.4 11.8
JTO010 0.7 11.2 110 D 81.8 5.2
JTO010 1.2 11.2 110 D 81.8 9.1
JTO010 0.0 11.2 221 A 39 0.0
JTO010 0.3 11.2 221 D 80 2.3
JTO010 0.6 11.2 443 A 43 2.1
JTO010 0.0 11.2 443 C 76 0.2
JTO010 0.0 11.2 443 D 82 0.2
JTO010 0.0 11.2 611 C 98 0.4
JTO010 0.0 11.2 611 D 98 0.0
JTO010 1.2 11.2 641 A 98 10.8
JTO010 0.0 11.2 641 C 98 0.3
JTO010 1.1 11.2 641 D 98 9.7
JTO010 0.0 11.2 646 D 98 0.2

JTO010 Total 69.8
JTO015 0.9 16.6 110 W 98 5.3
JTO015 0.0 16.6 110 A 44.9 0.0
JTO015 4.2 16.6 110 A 44.9 11.3
JTO015 0.3 16.6 110 A 44.9 0.9
JTO015 0.0 16.6 110 A 44.9 0.0
JTO015 4.7 16.6 110 C 76.4 21.5
JTO015 0.2 16.6 213 C 79 0.9
JTO015 0.7 16.6 434 A 36 1.5
JTO015 0.1 16.6 434 A 36 0.2
JTO015 0.2 16.6 434 C 73 0.9
JTO015 4.0 16.6 520 W 98 23.5
JTO015 0.0 16.6 520 A 98 0.0
JTO015 0.2 16.6 520 C 98 0.9
JTO015 0.3 16.6 641 W 98 1.9
JTO015 0.2 16.6 641 W 98 1.0
JTO015 0.3 16.6 641 A 98 1.8



Appendix C.2 - Curve Number Calculations

Snow Hill Road / Jacobs Trail Outfall Improvements Project

Basin ID Area (ac)
Total Basin 

Area (ac) Landuse Hydro Group Curve Number
Weighted Curve 

Number
JTO015 0.5 16.6 641 C 98 2.8

JTO015 Total 74.2
JTO030 0.4 0.5 110 A 44.9 35.7
JTO030 0.1 0.5 110 C 76.4 14.7
JTO030 0.0 0.5 434 A 36 0.5

JTO030 Total 50.9
JTO045 0.4 1.7 110 A 44.9 9.5
JTO045 0.1 1.7 110 C 76.4 4.5
JTO045 0.3 1.7 213 C 79 16.0
JTO045 0.3 1.7 434 A 36 7.3
JTO045 0.5 1.7 434 C 73 23.7

JTO045 Total 61.0
JTO055 0.0 4.0 110 C 76.4 0.5
JTO055 0.4 4.0 120 C 77.6 8.8
JTO055 0.1 4.0 120 C 77.6 2.2
JTO055 1.5 4.0 120 C 77.6 29.4
JTO055 0.2 4.0 170 A 49 2.8
JTO055 0.7 4.0 170 C 78.07 13.2
JTO055 0.2 4.0 170 C 78.07 4.9
JTO055 0.7 4.0 213 C 79 14.6

JTO055 Total 76.3
JTO060 0.0 1.5 110 C 76.4 0.2
JTO060 0.2 1.5 170 C 78.07 9.9
JTO060 0.0 1.5 213 C 79 1.2
JTO060 0.6 1.5 213 C 79 30.0
JTO060 0.1 1.5 434 C 73 4.2
JTO060 0.6 1.5 434 C 73 30.6

JTO060 Total 76.0
JTO065 0.5 1.5 120 U 82.7 29.2
JTO065 0.3 1.5 120 B/D 82.7 14.7
JTO065 0.0 1.5 213 C 79 0.6
JTO065 0.2 1.5 213 C 79 8.0
JTO065 0.0 1.5 213 B/D 84 1.2
JTO065 0.0 1.5 434 C 73 0.0
JTO065 0.5 1.5 434 C 73 24.3
JTO065 0.0 1.5 434 B/D 79 1.0

JTO065 Total 79.0
JTO068 4.2 6.0 120 C 77.6 54.5
JTO068 0.0 6.0 120 C 77.6 0.2
JTO068 0.6 6.0 120 B/D 82.7 8.7
JTO068 0.7 6.0 170 C 78.07 9.2
JTO068 0.2 6.0 213 C 79 3.0
JTO068 0.2 6.0 213 C 79 2.1
JTO068 0.0 6.0 213 B/D 84 0.6

JTO068 Total 78.3
JTO070 0.5 2.8 120 C 77.6 14.4
JTO070 2.3 2.8 120 U 82.7 66.8



Appendix C.2 - Curve Number Calculations

Snow Hill Road / Jacobs Trail Outfall Improvements Project

Basin ID Area (ac)
Total Basin 

Area (ac) Landuse Hydro Group Curve Number
Weighted Curve 

Number
JTO070 0.0 2.8 120 B/D 82.7 0.6

JTO070 Total 81.8
JTO075 1.4 2.7 120 C 77.6 39.8
JTO075 0.5 2.7 120 U 82.7 16.0
JTO075 0.5 2.7 120 U 82.7 14.6
JTO075 0.3 2.7 120 B/D 82.7 9.7

JTO075 Total 80.1
JTO080 0.7 5.9 120 C 77.6 8.9
JTO080 0.5 5.9 120 U 82.7 7.7
JTO080 1.7 5.9 120 U 82.7 23.7
JTO080 2.8 5.9 120 B/D 82.7 39.9
JTO080 0.1 5.9 210 C 79 0.8
JTO080 0.1 5.9 210 U 84 1.1

JTO080 Total 82.1
JTO100 2.5 31.7 110 A 44.9 3.6
JTO100 6.1 31.7 110 A 44.9 8.7
JTO100 3.7 31.7 120 A 47.85 5.6
JTO100 1.0 31.7 120 C 77.6 2.5
JTO100 1.3 31.7 120 B/D 82.7 3.4
JTO100 1.0 31.7 120 D 82.7 2.5
JTO100 0.8 31.7 443 A 43 1.0
JTO100 0.5 31.7 443 C 76 1.2
JTO100 0.1 31.7 443 D 82 0.4
JTO100 0.0 31.7 443 B/D 82 0.1
JTO100 3.5 31.7 530 A 98 10.9
JTO100 3.3 31.7 530 A 98 10.1
JTO100 6.2 31.7 530 C 98 19.2
JTO100 0.2 31.7 530 D 98 0.5
JTO100 0.0 31.7 530 B/D 98 0.0
JTO100 0.0 31.7 530 B/D 98 0.0
JTO100 1.3 31.7 530 D 98 4.0
JTO100 0.1 31.7 617 D 98 0.2

JTO100 Total 74.1
JTO200 0.1 14.8 110 A 44.9 0.4
JTO200 0.0 14.8 110 A 44.9 0.0
JTO200 1.6 14.8 110 C 76.4 8.4
JTO200 0.8 14.8 110 D 81.8 4.5
JTO200 0.1 14.8 110 D 81.8 0.4
JTO200 0.4 14.8 434 A 36 0.9
JTO200 0.0 14.8 434 A 36 0.0
JTO200 0.3 14.8 434 A 36 0.7
JTO200 0.2 14.8 434 A 36 0.6
JTO200 2.3 14.8 434 C 73 11.3
JTO200 0.0 14.8 434 D 79 0.3
JTO200 0.2 14.8 434 D 79 0.9
JTO200 0.3 14.8 443 A 43 0.8
JTO200 0.6 14.8 443 C 76 2.9



Appendix C.2 - Curve Number Calculations

Snow Hill Road / Jacobs Trail Outfall Improvements Project

Basin ID Area (ac)
Total Basin 

Area (ac) Landuse Hydro Group Curve Number
Weighted Curve 

Number
JTO200 0.1 14.8 443 D 82 0.7
JTO200 0.1 14.8 611 C 98 0.6
JTO200 0.4 14.8 611 C 98 2.4
JTO200 3.7 14.8 611 D 98 24.6
JTO200 0.0 14.8 646 A 98 0.0
JTO200 0.7 14.8 646 C 98 4.8
JTO200 0.0 14.8 646 C 98 0.3
JTO200 2.9 14.8 646 D 98 18.9

JTO200 Total 84.3
JTO300 1.4 1.6 110 C 76.4 67.5
JTO300 0.2 1.6 434 C 73 8.5

JTO300 Total 76.0
JTO405 2.5 3.1 170 C 78.07 63.1
JTO405 0.0 3.1 170 C 78.07 0.9
JTO405 0.6 3.1 500 C 98 17.7

JTO405 Total 81.7
JTO500 4.4 10.4 170 C 78.07 33.2
JTO500 0.4 10.4 170 C 78.07 3.1
JTO500 0.6 10.4 213 C 79 4.2
JTO500 0.5 10.4 213 C 79 3.6
JTO500 2.9 10.4 213 C 79 22.3
JTO500 0.0 10.4 500 C 98 0.2
JTO500 1.6 10.4 500 C 98 14.8

JTO500 Total 81.5
JTO600 5.2 5.2 120 U 82.7 82.7

JTO600 Total 82.7
JTO700 0.0 0.4 120 C 77.6 3.9
JTO700 0.4 0.4 120 U 82.7 78.5

JTO700 Total 82.4
JTO800 0.0 11.1 120 B/D 82.7 0.0
JTO800 11.0 11.1 120 U 82.7 81.8
JTO800 0.1 11.1 210 U 84 0.9

JTO800 Total 82.7



Appendix C. 3 - Time of Concentration Calculations

Snow Hill Road/Jacobs Trail Outfall Improvements Project
Job No.: Name: Jacobs Trail
By: MDD Date: 07/14/08
Checked HLB Date: . 07/14/08
 

a  Smooth Surface f grass, dense u unpaved surface
b fallow (no residue) g grass, bermuda p paved surface

c cultivated < 20% Res. h woods, light
d cultivated > 20% Res. i woods, dense Notes:
e grass - range, short j range, natural 1.  Methodology: SCS, TR-55, 2nd, ed., 1986

2. Use minimum Tc for all basins < 1 acre.

Minimum Tc (min.) = 10

Precipitation  (inches, mean-annual, 24-hour storm event): 10.0

FLOW TYPE LENGTH SLOPE SURFACE MANNINGS AREA WP VELOCITY TRAVEL
(feet) (ft./ft.) CODE "N" (sq.ft.) (feet) (ft./sec.) TIME (min)

Basin ID: JTO100
Sheet Flow 205 0.007317 e 0.15 n/a n/a n/a 14.72

Calculated Tc: 14.72
Tc Used: 14.72

Basin ID: JTO005
Sheet Flow 205 0.007317 h 0.4 n/a n/a n/a 32.25

Calculated Tc: 32.25
Tc Used: 32.25

Basin ID: JTO200
Sheet Flow 137 0.014599 h 0.4 n/a n/a n/a 17.72
Shallow Concentrated Flow 277 0.01083 u n/a n/a n/a 1.65 2.79
Pipe Flow 55 n/a n/a n/a n/a n/a 2.50 0.37

Calculated Tc: 20.52
Tc Used: 20.52

Basin ID: JTO010
Sheet Flow 197 0.030457 f 0.25 n/a n/a n/a 12.13
Shallow Concentrated Flow 569 0.012302 u n/a n/a n/a 1.76 5.37

Calculated Tc: 17.50
Tc Used: 17.50

Basin ID: JTO015
Sheet Flow 275 0.003636 f 0.25 n/a n/a n/a 37.05
Shallow Concentrated Flow 293 0.030717 u n/a n/a n/a 2.82 1.73

Calculated Tc: 38.78
Tc Used: 38.78

Basin ID: JTO030
Sheet Flow 78 0.051282 f 0.25 n/a n/a n/a 4.69
Sheet Flow 31 0.032258 f 0.25 n/a n/a n/a 2.70

Calculated Tc: 7.39
Tc Used: 10.00

Basin ID: JTO045
Sheet Flow 175 0.005714 f 0.25 n/a n/a n/a 21.54
Sheet Flow 33 0.090909 f 0.25 n/a n/a n/a 1.87

Calculated Tc: 23.41
Tc Used: 23.41

Basin ID: JTO055
Sheet Flow 44 0.011364 e 0.15 n/a n/a n/a 3.60
Shallow Concentrated Flow 1231 0.001625 p n/a n/a n/a 0.82 25.04
Pipe Flow 1184 n/a n/a n/a n/a n/a 2.50 7.89

Calculated Tc: 36.54
Tc Used: 36.54

Basin ID: JTO060
Sheet Flow 125 0.024 h 0.4 n/a n/a n/a 13.50

Calculated Tc: 13.50
Tc Used: 13.50

Basin ID: JTO065
Sheet Flow 115 0.026087 h 0.4 n/a n/a n/a 12.21

Calculated Tc: 12.21
Tc Used: 12.21

Basin ID: JTO068
Sheet Flow 300 0.001667 h 0.4 n/a n/a n/a 79.04
Shallow Concentrated Flow 672 0.002976 u n/a n/a n/a 0.88 12.72
Shallow Concentrated Flow 162 0.021605 u n/a n/a n/a 2.35 1.15

Calculated Tc: 92.91
Tc Used: 92.91

Basin ID: JTO070
Sheet Flow 187 0.010695 e 0.15 n/a n/a n/a 11.75

Calculated Tc: 11.75
Tc Used: 11.75

Basin ID: JTO075
Sheet Flow 159 0.006289 h 0.4 n/a n/a n/a 27.96

Calculated Tc: 27.96
Tc Used: 27.96

Sheet Flow Surface Codes Shallow Concentrated Surface Codes
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Appendix C. 3 - Time of Concentration Calculations

Snow Hill Road/Jacobs Trail Outfall Improvements Project
Job No.: Name: Jacobs Trail
By: MDD Date: 07/14/08
Checked HLB Date: . 07/14/08
 

a  Smooth Surface f grass, dense u unpaved surface
b fallow (no residue) g grass, bermuda p paved surface

c cultivated < 20% Res. h woods, light
d cultivated > 20% Res. i woods, dense Notes:
e grass - range, short j range, natural 1.  Methodology: SCS, TR-55, 2nd, ed., 1986

2. Use minimum Tc for all basins < 1 acre.

Minimum Tc (min.) = 10

Precipitation  (inches, mean-annual, 24-hour storm event): 10.0

FLOW TYPE LENGTH SLOPE SURFACE MANNINGS AREA WP VELOCITY TRAVEL
(feet) (ft./ft.) CODE "N" (sq.ft.) (feet) (ft./sec.) TIME (min)

Sheet Flow Surface Codes Shallow Concentrated Surface Codes

Basin ID: JTO080
Sheet Flow 224 0.004464 h 0.4 n/a n/a n/a 42.19

Calculated Tc: 42.19
Tc Used: 42.19

Basin ID: JTO300
Sheet Flow 22 0.022727 e 0.15 n/a n/a n/a 1.57
Shallow Concentrated Flow 186 0.024194 p n/a n/a n/a 3.09 1.00
Pipe Flow 457 n/a n/a n/a n/a n/a 2.50 3.05

Calculated Tc: 5.62
Tc Used: 10.00

Basin ID: JTO405
Sheet Flow 44 0.011364 e 0.15 n/a n/a n/a 3.60
Shallow Concentrated Flow 1232 0.001623 p n/a n/a n/a 0.82 25.07
Pipe Flow 644 n/a n/a n/a n/a n/a 2.50 4.29

Calculated Tc: 32.97
Tc Used: 32.97

Basin ID: JTO500
Shallow Concentrated Flow 195 0.002564 p n/a n/a n/a 1.03 3.16
Pipe Flow 500 n/a n/a n/a n/a n/a 2.50 3.33

Calculated Tc: 6.49
Tc Used: 10.00

Basin ID: JTO600
Sheet Flow 86 0.005814 e 0.15 n/a n/a n/a 8.05
Shallow Concentrated Flow 52 0.009615 p n/a n/a n/a 1.92 0.45
Pipe Flow 690 n/a n/a n/a n/a n/a 2.50 4.60

Calculated Tc: 13.10
Tc Used: 13.10

Basin ID: JTO700
Pipe Flow 472 n/a n/a n/a n/a n/a 2.5 3.15

Calculated Tc: 3.15
Tc Used: 10.00

Basin ID: JTO800
Sheet Flow 300 0.006667 e 0.15 n/a n/a n/a 20.71
Pipe Flow 700 n/a n/a n/a n/a n/a 2.50 4.67

Calculated Tc: 25.38
Tc Used: 25.38
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Main Identity  

From: "Leo Valencia" <lvalenci@sjrwmd.com>
To: "Heather Brady" <hlb@saiengineers.com>
Cc: "Rolando Raymundo" <RRaymundo@seminolecountyfl.gov>; "Robert" 

<RBG@saiengineers.com>; "Lisa Barfield" <LAB@saiengineers.com>; "Tonya Guadalupe" 
<tguadalupe@sjrwmd.com>

Sent: Thursday, July 17, 2008 2:37 PM
Subject: RE: Jacobs Trail - By-Pass Option notes

Page 1 of 1

9/8/2008

Heather, 
  
Thanks for coming to our office to meet with us in reference to the Jacob’s Trail project. As previously 
discussed here are our thoughts in reference to the alternative that proposes to divert flow away from 
Crescent Lake: 
  
Some of the things to consider for this alternative (diversion) is that you will need to demonstrate that 
there will not be adverse impacts to the stages of Lake Crescent. You will also need to demonstrate no 
offsite adverse impacts due to diverting flow away from the lake.  
  
In addition, from a biological and ecological stand point your will need to provide reasonable 
assurances that the proposed system would not cause an alteration of the lake’s hydrology by lowering 
the seasonal high water elevation, or staging, potentially causing adverse impacts to the ecological 
functions currently provided by the lake. Examples of adverse impacts to the ecological functions 
include activities (either decreasing or increasing the hydroperiod, frequency of inundation, velocity or 
mean annual water elevations, groundwater elevations) that diminish the abundance, diversity, food 
sources or habitat of aquatic or wetland-dependent species in any direct, secondary or cumulative way. 

  
They would need to include the seasonal high water elevation or normal wet season water elevation 
(indicate the biological indicators, i.e. water marks, lichen lines, adventitious roots and the like, and 
other methodology used to make this determination), soils, and other documentation/calculations to 
provide reasonable assurance that an adverse impact to the lake will not occur.  If reasonable 
assurance cannot be provided, they would need to revise their design as appropriate to address 
reduction/elimination of wetlands and surface waters.  If they are unable  to provide reasonable 
assurance and changes to the design are not proposed, they would have to substantiate why 
alternative designs are not feasible, and propose mitigation to offset impacts to the lake. 
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