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EXECUTIVE SUMMARY 

The Midway Road (CR 712) project corridor is centrally located in the eastern part of St. Lucie 
County, Florida, and is owned and maintained by St. Lucie County. The project corridor extends 
approximately 1.6 miles along Midway Road (Roadway ID 94530000), from Glades Cut Off Road 
(Mile Post 5.813) to Selvitz Road (Mile Post 7.405). The project ties into the existing 4-lane 
section to the west of Glades Cut Off Road and to future 4-lane segments from Selvitz Road to 
just east of US Highway 1. The project corridor is located in unincorporated St. Lucie County 
but is the northern border to the City of Port St. Lucie. 

Midway Road (CR 712) is a major east-west roadway that provides a vital connection to 
residents and commuters to and from Interstate 95 (I-95) to the commercial areas along US 1. 
Within the project limits, Midway Road (CR 712) is a two-lane undivided roadway with varying 
speeds, ranging from 35 to 45 miles per hour (mph). It is functionally classified as an Urban 
Principal Arterial and is designated as a hurricane evacuation route by the Florida Division of 
Emergency Management. The existing roadway typical section consists of two 12-foot lanes, 
one in each direction, and the existing right-of-way varies with a minimum width of 70 feet.  

The purpose of this Pond Siting Report is to discuss, analyze, and identify the stormwater 
management plan for the proposed roadway improvements based on environmental impacts, 
hydrology and hydraulics, and economic factors.  This report will evaluate and make 
recommendations for proposed pond sites as well as existing pond sites identified in South 
Florida Water Management District (SFWMD) Permits #56-01734-P and #56-00833-S as to their 
capability to provide adequate treatment and attenuation for the proposed roadway 
improvements. 

Existing Drainage Conditions 

The project is in the North Fork sub basin of the St. Lucie Estuary Watershed as defined by the 
SFWMD.  The project traverses two (2) Water Body ID’s (WBID) as identified by the Florida 
Department of Environmental Protection (The first, Tenmile Creek (WBID 3194A) is impaired for 
fecal coliform, dissolved oxygen, and nutrients with chlorophyll-a as the causative pollutant.  
The second is St. Lucie River (North Fork) (WBID 3194) and is impaired for mercury, copper, 
fecal coliform, dissolved oxygen, and nutrients with chlorophyll-a as the causative pollutant.  
The project area generally flows from north to south and outfalls into Canal C-103 through 
cross drains along the roadway. Canal C-103 outfalls into North Fork of the St. Lucie River, 
which ultimately outfalls into the St. Lucie Aquatic Preserve, which is designated as an 
Outstanding Florida Water (OFW). 

There are two existing SFWMD permits along the project limits. The permit for the Midway 
Road and Glades Cut Off Road Intersection Improvements, ERP No. 56-01734-P, widened 
Midway Road from LTC Parkway to approximately 700 feet west of the Florida Turnpike 
Overpass from two to four lanes. The East Basin of the permitted project extends from Glades 
Cut Off Road to the end of the project, which is within the limits of this study.  The second 
permit within the limits of this study is for the widening of Midway Road from Selvitz to 25th 
Street, ERP No. 56-00833-S, from two to four lanes and designed the surface water 
management systems to accommodate a future six lane facility.  Basins 1 and 2 of the 
permitted project fall within the limits of this study.  The stormwater runoff from these projects 
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is collected and conveyed to treatment ponds via roadside ditches and stormsewer systems 
before outfalling into Canal C-103. There is approximately 875’ of untreated Midway Road, 
including the Turnpike Overpass, between the two permits.  

Future Drainage Conditions 

The proposed stormwater management systems consists of off-site treatment facilities (new 
and permitted) that will use both dry pre-treatment ponds and wet detention ponds for water 
quality treatment of the stormwater runoff. According to SFWMD, treatment must be provided 
for the greater of one inch (1”) of stormwater runoff from the entire developed area, or 2.5 
inches of stormwater runoff from the new impervious area.  Projects that discharge to OFW 
shall provide an additional 50% treatment volume and will have at least 0.5” of dry detention 
pretreatment as part of the required detention.  The SFWMD also requires that the post 
development peak discharge shall be at or below pre-development peak discharge for the 25-
year/72-hour storm event.  Both wet and dry treatment ponds shall recover one half inch of the 
detention volume in 24 hours. 

The project will be split into four drainage basins within the study limits.  The stormwater runoff 
will be routed to the existing and proposed stormwater management sites for water quality 
treatment and attenuation in each basin before ultimately out-falling into Canal C-103.   Basin A 
begins at the beginning of the study and extends to approximately 700 feet west of the Florida 
Turnpike Overpass. The stormwater runoff from this basin will be routed via roadside ditches 
and stormsewer systems to the existing pond, Pond A, located to the south of Midway Road and 
east of the Glades Cut Off Road intersection.  The existing control structure in this pond will be 
modified to provide treatment for the additional runoff being conveyed to this pond in the 
proposed condition. Basin B begins at the end of Basin A and extends to the Florida’s Turnpike 
Overpass.  The relatively small basin area will be collected and treated in an offsite stormwater 
treatment facility, Pond B-2, located south of Canal C-103.  The limits of the proposed basins 1 
and 2 begin and end at the same locations as the existing condition in order to maintain 
existing drainage patterns.  Pond 1 will be located on a county acquired site on the north side 
of Midway Road and the existing Pond 2/3 was designed to have enough capacity for the 
proposed conditions of this study.   

Summary 

The existing and proposed stormwater management sites have been identified along the project 
limits.  Please note that the recommendations were based on pond sizes and locations 
determined from preliminary data calculations, reasonable engineering judgment, and 
assumptions.  Stormwater management sizes and configurations may change during final 
design as more detailed information on SHWT, wetland hydrologic information, and final 
roadway profile become available.        
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Table 1 – Pond Siting Summary 

Basin 
Name 

Pond 
Name 

Pond 
Area 

(Acres) 

Roadway 
Basin 
Area 

(Acres) 

Required 
Dry Pre-

Treatment 
(Acre-Feet) 

Required 
Wet 

Detention 
(Acre-
Feet) 

Total 
Required 

PAV    
(Acre-
Feet) 

Provided 
Dry Pre-

Treatment 
(Acre-Feet) 

Provided 
Wet 

Detention 
(Acre-
Feet) 

Total  
Provided 

PAV       
(Acre-
Feet) 

Basin A *Pond A 0.80 7.07 N/A 0.85 0.85 N/A 0.85 0.85 

Basin B Pond B-1 1.85 3.21 0.19 0.39 0.58 0.19 0.39 0.58 

Basin B Pond B-2 1.93 3.21 0.22 0.45 0.67 0.00 0.67 0.67 

Basin B 
Exfiltration 

Trench 
N/A 3.21 N/A N/A 0.53 N/A N/A 0.61 

Basin 1 Pond 1 2.92 8.45 0.46 1.11 1.57 0.78 0.79 1.57 

Basin 2/3 *Pond 2/3 5.55 24.66 1.26 4.29 5.55 1.17 5.23 6.40 

Total (Recommended) 11.20 43.39 1.94 6.70 8.64 1.95 7.54 9.49 

Bold denotes recommended option 

*Existing Ponds 
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SECTION 1 INTRODUCTION 

The Florida Department of Transportation (FDOT), District Four, is proposing to widen Midway 
Road (CR 712) from Glades Cut Off Road to Selvitz Road in St. Lucie County, Florida. The 
project limits include one bridge over the Florida Turnpike (Bridge ID# 940050) and Canal C-
103 that runs parallel to Midway Road within the limits of the project.  The improvements 
consist of widening Midway Road from two to four 11-foot lanes and include 7-foot buffered 
bike lanes, curb and gutter, a raised median, a 6-foot sidewalk on the north and a 12-foot 
shared use path on the south. There are two alternatives being investigated to accomplish the 
widening. The first alternative (Alternative 1) is to shift the alignment to the north and avoid 
impacting the canal.  The second alternative (Alternative 2) is widen to the south and enclose 
Canal C-103 with a box culvert that will be an extension to the box culvert under construction 
for the adjacent segment. 

The project site is located within Section 1 of Township 36 South, Range 39 East and Section 6 
of Township 36 South, Range 40 East. The project is in the North Fork sub basin of the St. 
Lucie Estuary Watershed as defined by the South Florida Water Management District (SFWMD).    
The project traverses two (2) Water Body ID’s (WBID) as identified by the Florida Department 
of Environmental Protection (FDEP).  The project area generally flows from north to south and 
outfalls into Canal C-103 through cross drains along the roadway. Canal C-103 outfalls into 
North Fork of the St. Lucie River, which ultimately outfalls into the St. Lucie Aquatic Preserve, 
which is designated as an Outstanding Florida Water (OFW).   

Within the project limits there are two existing permits, one is for the intersection 
improvements at Glades Cut Off Road and LTC Parkway, which widens Midway Road from two 
to four lanes just west of the Turnpike and the second permit is for widening Midway Road from 
Selvitz Road to 25th Street from two to four lanes and accommodates a future 6 lane facility 
between the Turnpike and 25th Street. 

The purpose of this Pond Siting Report is to discuss, analyze, and identify the stormwater 
management plan for the proposed roadway improvements based on environmental impacts, 
hydrology and hydraulics, and economic factors.  This report will evaluate and make 
recommendations for proposed pond sites as well as existing pond sites identified in SFWMD 
Permits #56-01734-P and #56-00833-S as to their capability to provide adequate treatment and 
attenuation for the proposed roadway improvements.  

SECTION 2 PROJECT DESCRIPTION 

The Midway Road/County Road (CR) 712 project corridor is centrally located in the eastern part 
of St. Lucie County, Florida, and is owned and maintained by St. Lucie County. The project 
corridor extends approximately 1.6 miles along Midway Road (Roadway ID 94530000), from 
Glades Cut Off Road (Mile Post 5.813) to Selvitz Road (Mile Post 7.405). The project ties into 
the existing 4-lane section to the west of Glades Cut Off Road and to future 4-lane segments 
from Selvitz Road to just east of US Highway 1. The project corridor is located in 
unincorporated St. Lucie County but is the northern border to the City of Port St. Lucie. Please 
refer to the Project Location Map, Exhibit 1 in Appendix 1. 
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Midway Road (CR 712) is a major east-west roadway that provides a vital connection to 
residents and commuters to and from Interstate 95 (I-95) to the commercial areas along US 1. 
Within the project limits, Midway Road (CR 712) is a two-lane undivided roadway with a varying 
posted speed from 35 to 45 miles per hour (mph). It is functionally classified as an Urban 
Principal Arterial and is designated as a hurricane evacuation route by the Florida Division of 
Emergency Management. The existing roadway typical section consists of two 12-foot lanes, 
one in each direction, and the existing right-of-way varies with a minimum width of 70 feet. The 
land uses consist of residential, commercial, government, and industrial facilities, such as 
Tropicana Products, Inc., CEMEX, Packers of Indian River Ltd., US Post Office, St. Lucie County 
Sheriff’s Office, and New Horizons of the Treasure Coast, Inc. 
 
The study corridor includes a bridge (ID 940050) over Florida's Turnpike (SR 91). The Florida 
East Coast (FEC) railroad traverses the corridor by running adjacent and parallel to the Glades 
Cut Off Road. Canal C-103, which was previously part of the St. Lucie Water Control District, 
but has since been transferred to St. Lucie County, is the principal receiving water body for the 
project area and conveys stormwater from the west side of Florida's Turnpike through an 
existing concrete box culvert. The canal runs parallel along the south side of Midway Road (CR 
712) and, after Selvitz Road, it diverges and continues southeasterly to discharge into the North 
Fork of the St. Lucie River. The North Fork is designated as an Outstanding Florida Water and 
an Aquatic Preserve. It is the main collector water body in St. Lucie County and discharges into 
the Indian River Lagoon. The canal, along with the adjacent vegetative buffer, provides a 
physical separation to the residential homes on the south side. 
 
The Midway Road/CR 712 Project Development & Environment (PD&E) Study from Glades Cut 
Off Road to Selvitz Road will evaluate alternatives to widen the existing road from two to four 
lanes within the project limits in order to satisfy future traffic demand and capacity needs. The 
proposed study will also consider pedestrian, bicycle, and transit facilities and improvements to 
freight mobility, and it will evaluate operational improvements and access management into 
some commercial businesses along the project corridor. Additional right-of-way requirements 
have been evaluated during the PD&E study for offsite ponds in order to meet stormwater 
management requirements. 

2.1 Purpose and Need 

Based on recent traffic data from St. Lucie County, the facility does not adequately handle the 
existing traffic demand. Without capacity improvements, the traffic operations along the 
corridor will continue to deteriorate. The primary purpose for this project is to provide additional 
capacity to meet existing and future traffic needs, improve safety by alleviating existing 
roadway and capacity deficiencies, and allow opportunities for pedestrian, bicycle, and transit 
facilities. The additional capacity will also improve freight mobility and enhance emergency 
evacuation along the project corridor. The purpose and need of this project are further 
described below and include Transportation Demand, Capacity, Plan Consistency, Social 
Demands and Economic Development, Modal Interrelationships, and Roadway Deficiencies. 
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2.1.1 Transportation Demand 

The US Census-designated Port St. Lucie-Fort Pierce Metropolitan Statistical Area has been 
identified as one of the fastest growing metropolitan areas in Florida, which includes all of 
Martin and St. Lucie counties. From 2000 to 2010, this metropolitan area has experienced 
population growth from 319,426 persons in 2000 to 424,107 persons in 2010, representing an 
annual increase of 2.9%. Evaluating the population growth for the City of Port St. Lucie by itself 
revealed an even greater percentage increase. According to the Bureau of Economic and 
Business Research, the City has grown from a population of 88,769 in 2000 to 164,603 in 2010, 
representing an annual increase of 6.4%. 
This rapid population growth has resulted in a significant increase in surface transportation 
demand along major arterials such as the Midway Road (CR 712) corridor. The population of 
the Port St. Lucie-Fort Pierce metropolitan area is projected to increase from 424,107 persons in 
year 2010 to 648,600 persons in year 2035, representing a growth of approximately 53% 
(Bureau of Economic Business Research). 
As the population in the metropolitan area continues to increase, the developments in St. Lucie 
County will continue to push westward. In addition, the county is anticipated to experience 
traffic growth from the Developments of Regional Impact (DRI). A review of the recent DRI 
applications in the Treasure Coast Regional Planning Council shows the following statuses for 
the DRIs in the vicinity of the project corridor: 

• Completed - Orange Blossom Mall and St. Lucie West 
• Approved - The Reserve 
• Pending Notice of Proposed Change - LTC Ranch 

• Withdrawn - Provences and Orchard Park 

The DRI located along Midway Road (CR 712), which is LTC Ranch, would have the greatest 
impact on the project corridor if constructed. As currently approved, the development includes 
4,000 dwelling units of residential, over 1,505,000 square feet (sq. ft.) of office space, 725,000 
sq. ft. of retail, and 1,960,200 sq. ft. of industrial space. However, the status of this 
development is pending Notice of Proposed Change that may result in a change in the size of 
the approved development. 
The approval of the LTC Ranch DRI will further increase the transportation demand resulting in 
congested conditions along the project corridor. Since Midway Road (CR 712) is one of the vital 
east-west corridors in St. Lucie County, it is critical to increase capacity to meet the anticipated 
future transportation demand. 

2.1.2 Capacity 

Traffic data obtained from the St. Lucie County Transportation Planning Organization (TPO) 
Traffic Counts and Level of Service Report shows that the 2012 Annual Average Daily Traffic 
(AADT) along Midway Road (CR 712) west of Selvitz Road is 16,820 vehicles. Evaluating this 
traffic data using the 2012 FDOT Quality/Level of Service Handbook, the LOS is F which is 
beyond the St. Lucie County's adopted LOS criteria of E. This traffic data shows that the existing 
volume is already exceeding the capacity of the corridor which indicates that the roadway is 
operating in oversaturated and undesirable conditions. Furthermore, due to the industrial 
properties along the corridor, it has a high truck percentage at over 7% (Florida Traffic Online). 
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The traffic is anticipated to increase to 29,200 AADT by 2040 and the corridor will continue to 
operate at LOS F with degraded traffic operation unless the capacity is increased. The future 
traffic projections are based on the FDOT District Four Design Traffic Technical Memorandum 
for the I-95 PD&E Study from north of Becker Road to south of SR 70. This project utilized the 
Greater Treasure Coast Regional Planning Model as the basis for the future traffic projections. 
Without improvements, the congestion on the Midway Road (CR 712) project corridor will 
continue to operate at unacceptable driving conditions for residents and commuters due to the 
increased traffic volumes. 

2.1.3 Plan Consistency 

Martin and St. Lucie counties have independent Metropolitan Planning 
Organization/Transportation Planning Organization (MPO/TPO) but share a common Regional 
Long Range Transportation Plan (RLRTP). The RLRTP establishes a unified strategy for 
transportation priorities and funding and creates a joint decision-making process regarding 
regional transportation issues. 
The Midway Road (CR 712) project corridor extends from Glades Cut Off Road to Selvitz Road 
and is identified in the Martin and St. Lucie 2035 RLRTP. The project is identified in the St. 
Lucie County TPO 2035 Cost Feasible Plan (2016-2035) with a 2021-2025 implementation 
horizon. In addition, the project will be included in the next update to the State Transportation 
Improvement Program and the St. Lucie TPO Transportation Improvement Program. It should 
be noted that on the south side of the project corridor a multipurpose trail has been identified 
in the 2035 RLRTP in Table 4-9 of the Needs Plan Development. 

2.1.4 Social Demands & Economic Development 

Evacuation: Serving as part of the evacuation route network established by the Florida Division 
of Emergency Management, Midway Road (CR 712) plays an important role in facilitating traffic 
during emergency evacuation periods as it connects other major highways and arterials 
designated on the state evacuation route network within the project limits. These facilities 
include Okeechobee Road (SR 70), I-95, Glades Cut Off Road (CR 709), Selvitz Road, South 
25th Street (CR 615), Oleander Avenue (CR 605), and US 1. During a twelve-month period in 
2004-2005, St. Lucie County was hit directly by three major hurricanes. Midway Road (CR 712) 
is one of the county's most critical east-west routes and serves as a vital evacuation route for 
hurricanes or any other disasters. Additionally, widening Midway Road (CR 712) will ease traffic 
flow between South 25th Street and I-95, which will minimize a bottleneck effect during an 
emergency. It would also improve the ability of the local emergency management organization 
to evacuate large portions of the Treasure Coast in an acceptable timeframe which will enhance 
the safety of residents. 
Economic Development: The Treasure Coast Planning Council Alternative Infill Development 
Plan developed for Martin and St. Lucie counties has identified several regional workplace 
districts located along the Midway Road (CR 712) corridor. These regional workplace districts 
are locations where business and economic development would be focused in order to provide 
jobs for residents within this metropolitan area. The Midway Road (CR 712) project area is a 
high-growth area. Important state and federal offices and nonprofit centers are located along 
Midway Road (CR 712) or nearby streets. This includes the main St. Lucie County Branch of the 
US Post Office, St. Lucie County Sheriff's Office, St. Lucie County Health Department, St. Lucie 
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County Fire District Office, Hospice of the Treasure Coast, and New Horizons of the Treasure 
Coast, Inc. (a mental health center which is currently expanding). Significant truck traffic from 
the nearby St. Lucie County Landfill, CEMEX, Packers of Indian River Ltd., and Tropicana 
Products, Inc. place additional demands on the roadway. Meanwhile, new residential units are 
planned nearby. The St. Lucie County Fairgrounds, the County's Emergency Operations Center, 
is just six miles west of the project site. 
According to the Martin and St. Lucie 2035 RLRTP, "The Regional Workplace Districts in St. 
Lucie County are located along the I-95 and Florida’s Turnpike corridors and include the 
Treasure Coast Education Research Development Authority (TCERDA) area; the Crossroads Park 
of Commerce; the existing Rinker and Tropicana facilities along Glades Cut Off Road; the LTC 
Ranch Commerce Park; St. Lucie West Commerce Park; and Torrey Pines Institute south of 
Tradition and Gatlin Boulevard. These districts are well-situated for regional access, have ample 
room to grow, and can provide jobs for local residents." The Midway Road (CR 712) project 
corridor is anticipated to serve as the main transportation corridor linking residents of both 
Martin and St. Lucie counties to this business area. Increasing the capacity along the project 
corridor will improve mobility and support the economic development of these districts as well 
as stimulate major construction activities that will contribute to economic growth within this 
area. 

2.1.5 Modal Interrelationships 

The accessibility to bicyclists and pedestrians along the corridor is minimal with only two 
sections of sidewalk within the corridor. They are located on the north side of Midway Road (CR 
712) from East Torino Boulevard to Glades Cut Off Road and along the frontage of the recently 
constructed New Horizons medical facility. There are no bicycle lanes. During an initial field 
review (February 7, 2014), pedestrians were noted walking on the grassed shoulder while 
pushing a child's stroller. Additionally, the existing bridge over the Florida's Turnpike does not 
have sufficient shoulder width to accommodate pedestrian or bicycle traffic. A review of the 
Martin and St. Lucie 2035 RLRTP identified a multipurpose trail in Table 4-9 of the Needs 
Development Plan that would run along the entirety of Midway Road (CR 712) to connect with 
the other proposed multipurpose trails located on Okeechobee Road, Shin Road, Glades Cut Off 
Road, Selvitz Road, and Midway Road to the east. 
The 2035 Future Bus and Train Network identified a proposed bus route along the entirety of 
Midway Road (CR 712) to connect to existing bus routes. Moreover, the County's Transit 
Development Plan from February 2014 identified Midway Road (CR 712) as a priority corridor to 
implement transit. The project will create opportunities to include pedestrian, bicycle, and 
transit facilities along the project corridor. 

2.1.6 Roadway Deficiencies 

The Midway Road (CR 712) bridge structure (ID 940050) over the Florida's Turnpike is located 
at Mile Post 6.346 and was constructed in 1957. The last inspection of the bridge was 
performed on December 19, 2013. Although the report notes no structural deficiencies, the 
bridge is classified as Functionally Obsolete. 
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2.2 Alternatives Considered 

Three build alternatives, including the Transportation System Management and Operations 
(TSMO) alternative, were developed and considered during the preliminary engineering phase 
of this study.  The No-Build Alternative, TSMO Alternatives, and Build Alternative 1 (Canal 
Avoidance) and Alternative 2 (Box Culvert) are described below. 

2.2.1 No-Build Alternative 

No improvements are made to Midway Road (CR 712) within the limits of the study. 

2.2.2 Build Alternatives 

2.2.2.1 Transportation System Management and Operations (TSMO) Alternatives 

TSMO alternatives involve improvements designed to maximize the utilization and efficiency of 
the existing facility through improved system and demand management. The various TSMO 
options generally include traffic signal and intersection improvements, access management, and 
transit improvements.  The additional capacity required to meet the projected traffic volumes 
along Midway Road (CR 712) in the design year cannot be provided solely through the 
implementation of TSMO improvements. 

2.2.2.2 Build Alternative 1 (Canal Avoidance) 

The typical section includes two, 11-foot travel lanes in each direction separated by a 22-foot 
median.  Seven-foot buffered bike lanes would be provided in each direction located adjacent to 
the outside travel lanes.  Type F curb and gutter is used along the inside and outside lanes and 
collects stormwater runoff which is then directed to stormwater retention ponds. A six-foot wide 
sidewalk would be provided on the north side of the roadway, and a 12-foot-wide shared-use 
path would be provided along the south side of the roadway. The alignment for this alternative 
would shift to the north to avoid impacts to Canal C-103. This typical section requires a 
minimum of 153 feet of right-of-way. Since the existing County right-of-way width varies 
between 107 feet and 153 feet, from zero feet up to 46 feet of right-of-way would need to be 
acquired along the north side of the roadway. The design speed for this typical section would 
be 45 mph. Please refer to the Proposed Typical Sections in Appendix 1, Exhibit 2A. 

 

2.2.2.3 Build Alternative 2 (Box Culvert) 

The roadway and pedestrian features of the typical section for this alternative are similar to 
Alternative 1 except that Canal C-103 would be enclosed with a box culvert. The canal is 
located within right-of-way owned by both St. Lucie County and the City of Port St. Lucie. This 
typical section requires a minimum of 160 feet of right-of-way. Approximately 25 feet to 32.5 
feet of right-of-way would need to be acquired from the City of Port St. Lucie along the south 
side of the roadway. Additionally, up to 28 feet of right-of-way would need to be acquired along 
the north side of the roadway. The design speed for this typical section would be 45 mph.  
Please refer to the Proposed Typical Sections in Appendix 1, Exhibit 2B. 
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SECTION 3 DESIGN CRITERIA 

The design of the stormwater management facilities for the project is governed by the rules set 
forth by the SFWMD and FDOT.   Water quality treatment and attenuation requirements will 
comply with the guidelines as defined in Chapter 40D-4 of the Florida Administration Code 
(F.A.C) and the SFWMD ERP manual.  Please refer to Appendix 2 for the Drainage Design 
Criteria Matrix compiled from SFWMD, FDOT, and St. Lucie County criterion and used for this 
project.  For contingency purposes, the proposed ponds were upsized twenty percent (20%). 

Dry pre-treatment and wet detention ponds will provide for water quality improvements as well 
as water quantity attenuation for the project runoff.  Please refer to the summary below for the 
water quality, water quantity, and retention pond facilities configuration criterion used for the 
project: 

� Water Quality – Treatment will be provided for one inch (1”) over the entire developed 
area or 2.5” over the new impervious area, whichever is greater.  The project limits 
traverse the Tenmile Creek (WBID 3194A) and the North Fork St. Lucie River (WBID 
3194) limits and ultimately outfalls to the St. Lucie Aquatic Preserve, which is an 
Outstanding Florida Water (OFW). Projects that are over 40% impervious and discharge 
to an OFW are required to provide an additional fifty percent (50%) treatment volume 
and one half inch (1/2”) of dry retention pretreatment as part of the required detention.   

� Water Quantity – The SFWMD requires that the post development peak discharge 
shall be at or below pre-development peak discharge for the 25-year/72-hour storm 
event.   

� Wet Detention Pond Facilities Configuration – The proposed pond shall have a 
minimum area of 0.5 acre and 100 feet minimum width for linear areas in excess of 200 
feet length (measured at the control elevation).  The pond will include a 20-foot 
maintenance berm width (15-foot minimum), minimum 1:4 (Vertical:Horizontal) for 
pond side slopes and tie up/down slopes to existing ground, and a minimum 1-foot 
freeboard from the inside maintenance berm to the Design High Water (DHW) stage.  
The pond area shall be 0.5 acres at the control elevation.  The littoral area shall be 
shallower than 6 feet as measured from below the control elevation.  The minimum 
shallow, littoral area shall be the lesser of 20 percent of the wet detention area or 2.5 
percent of the total of the detention area (including side slopes) plus the basin 
contributing area.       

� Dry Pre-Treatment Pond Facilities Configuration – The proposed pond shall of a 
minimum surface area equal to the greater of 6 square feet or 5% of the total retention 
area.  The pond shall have a minimum depth of 2 feet, a maximum depth of 4 feet, and 
a minimum width of 1 foot.   

Coordination with SFWMD to see if dry pre-treatment can be waived if economically feasible is 
recommended since the project is not directly discharging to the St. Lucie Aquatic Preserve.  
However, for this study the dry pre-treatment requirements were included for the proposed 
ponds. 
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SECTION 4 DATA COLLECTION 

The design team collected and reviewed data from the following sources: 

� FDOT Drainage Manual, January 2016 

� FDOT Drainage Handbook – Hydrology, February 2012 

� FDOT Drainage Handbook – Stormwater Management Facility, January 2004 

� SFWMD Permit No. 56-01734-P, Midway and Glades Cut-Off Road Intersection 
Improvements 

� SFWMD Permit No. 56-00833-S, Midway Road Widening (Selvitz to 25th Street) 

� SFWMD Environmental Resource Permit Information Manual, 2013 

� National Flood Insurance Program (NFIP) Flood Insurance Rate Map (FIRM), Panels No. 
Nos. 12111C0169J, 12111C0188J, 12111C0260J, and 12111C0276J, St. Lucie County, 
Florida dated February 16, 2012 

� U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 
Soil Survey of St. Lucie County, Florida, 1980 

� USDA NRCS Soil Survey Geographic (SSURGO) Database from SFWMD, 2010 

� United States Geological Survey (USGS) Quadrangle Maps  

� St. Lucie County Property Appraiser’s Website (GIS parcel lines), 2012 

� Field Reconnaissance (August 2015) 

SECTION 5 EXISTING SITE CONDITIONS 

5.1 TOPOGRAPHY & HYDROLOGIC FEATURES 

The topography of the project area is relatively flat with elevations ranging from a high of 
approximately 21 feet to a low of 15 feet NAVD 88.  Please refer to the USGS Quadrangle 
Map, Exhibit 3 in Appendix 1.  There are eight existing cross drains and 1 existing bridge 
within the project limits.  The cross drains allow for conveyance of offsite and onsite runoff to 
Canal C-103, which runs along the project length.  The majority of the cross drains act as 
outfalls for the stormwater treatment facilities of the properties on the north side of Midway 
Road.  It will need to be determined during design if these cross drains will need to be 
extended or replaced.  Please refer to Table 2 for a Summary of Existing Cross Drains and 
Bridges.   

Table 2 – Summary of Existing Cross Drains and Bridges 

Structure Number Station Description 

CD-1A 193+90 30” RCP 

CD-2A 210+30 Double 18” RCP 
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Structure Number Station Description 

Bridge ID #940050 217+57 to 220+24 52’ Bridge over Florida’s Turnpike 

CD-100 227+30 36” CMP 

CD-200 247+20 Double 24” RCP  

CD-Police 251+10 24” CMP 

CD-201 261+25 24” CMP 

CD-202 266+00 18” Pipe 

CD-203 274+50 Double 24” Pipe 

 

5.1.1 SOILS DATA & GEOTECHNICAL INVESTIGATIONS 

The Soil Survey of St. Lucie County Area, Florida, published by the USDA NRCS (dated 1980) 
has been reviewed for the project vicinity. According to the soil survey there are four (4) 
different soil types encountered along the project limits and are classified as Hydrological Soil 
Group (HSG) B/D and C/D soils.  These types of soils are very poorly drained or poorly drained 
soils with high water tables.  Please refer to the NRCS Soils Map, Exhibit 4 in Appendix 1.  
Table 3 – USDA NRCS Soil Survey Information summarizes and lists the soil types and 
relevant information.  The ground water is at a depth of 0.0’ – 1.0’ below the existing ground 
throughout the majority of the project.   

Table 3 – USDA NRCS Soil Survey Information 

Soil 
No. 

St. Lucie County 
USDA Soil Name 

Seasonal High 
Ground Water 

HSG 

Soil Classification 

Depth 
(feet) 

Duration 
(months) 

Depth 
(inches) 

Unified AASHTO 

25 
NETTLES AND OLDSMAR 

SANDS 
0.0-1.0 Jun-Oct B/D 

0-8 

8-33 

33-39 

39-55 

55-90 

SP, SP-SM 

SP, SP-SM 

SP-SM, SM 

SP-SM, SM 

SM, SM-SC 

A-3 

A-3 

A-3, A-2-4 

A-3, A-2-4 

A-2-4 

31 
PEPPER EAUGALLIE 

SANDS 
0.0 -1.0 Jun-Oct C/D 

0-6 

6-23 

23-33 

33-57 

57-99 

SP, SP-SM 

SP, SP-SM 

SP-SM, SM 

SP-SM, SM 

SM, SM-SC 

A-3 

A-3 

A-3, A-2-4 

A-3, A-2-4 

A-2-4 

48 WABASSO SAND 0.0 -1.0 Jun-Oct B/D 

0-25 

25-34 

34-60 

60-80  

SP, SP-SM 

SP-SM, SM, SP 

SC, SM-SC, SM 

SP-SM, SM 

A-3 

A-3, A-2-4 

A-2-4, A-2-6 

A-3, A-2-4 

50 

WAVELAND AND 

IMMOKALEE FINE 

SANDS 

0.0 -1.0 Jun-Oct B/D 

0-4 

4-32 

32-40 

40-53 

53-66 

66-81 

SP, SP-SM 

SP 

SP-SM, SM 

SP-SM, SM 

SP-SM, SM 

SP-SM 

A-3 

A-3 

A-2-4 

A-2-4 

A-3, A-2-4 

A-3, A-2-4 
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5.2 ENVIRONMENTAL CHARACTERISTICS 

5.2.1 Land Use Data   

The project corridor is a mixture of Industrial, Commercial, and Public Facilities land uses to the 
north and Canal C-103 separates the project from the residential developments to the south.  
The proposed widening will not alter any existing or future land uses in the area. Please see 
Exhibit 5 for the Future Land Use Map in Appendix 1.  

5.2.2 Cultural Features 

Cultural features preserve and enhance the cultural nature of a community and include parks, 
schools, churches and other religious institutions.  Also included are historic sites, 
archaeologically significant sites and neighborhood gathering places.  Community services 
include facilities that provide necessary services such as fire stations, police stations, public and 
private schools, hospitals, cemeteries, public buildings, and civic facilities.  The Cultural 
Resource Assessment Report did not find any previously recorded historic resources within the 
area of potential effect (APE).  Additional information regarding cultural features can be found 
in Appendix 7 – Cultural Resource Assessment Report. 

5.2.3 Natural and Biological Features 

The identification of Wetlands has been investigated and is included within the Wetland 
Evaluation Report located in Appendix 8.  Pond alternative recommendations will be based 
on avoidance of wetland impacts whenever possible.  Based on the protected species data 
collection and field reviews it was determined that the stormwater management facilities will 
have minimal impacts to protected species.  Pond A and Pond 2/3 are constructed stormwater 
ponds and do not provide habitat for any protected species.  The alternative pond sites for 
Basin B do not contain any wetlands or provide habitat for protected species.  The site for pond 
1 contains fresh water marsh that potentially provide foraging habitat for protected species  
However, the proposed stormwater pond will be shaped to avoid impacts to the existing marsh, 
minimizing impacts to the potential habitat. More information regarding Protected Species is 
located in Appendix 9.   

5.2.4 Contamination Screening 

A Contamination Screening Evaluation Report (CSER) was performed for the potential pond 
areas for the study.   The CSER study area included a 500 foot envelope beyond the project 
corridor and pond areas and a 1000 foot envelope for solid waste facilities. The risk rankings for 
the recommended pond sites vary from “medium” to “low” with Pond B-2 having a risk ranking 
of “medium” and Ponds A, B-1, 1, 2/3, and the exfiltration trench having a risk ranking of “low.”  
There is no additional work recommended for the sites with a risk ranking of “low.”  A Level 2 
field screening for Pond B-2 is recommended because of its risk ranking of “medium” and 
required purchase of new right-of-way.  More information regarding contamination screening 
can be found in Appendix 10 – Contamination Screening Evaluation Report. 



Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road                  
Financial Project Number: 231440-3-22-01   Page 14 

    
 

 

 
Inwood Consulting Engineers, Inc.   Final Pond Siting Report 

   

5.3 EXISTING DRAINAGE CONDITIONS 

5.3.1 Existing Conditions 

The project is in the North Fork sub basin of the St. Lucie Estuary Watershed as defined by the 
SFWMD.  This project also lies within the jurisdiction of the North St. Lucie River Water Control 
District (NSLRWCD).  The project traverses two (2) Water Body ID’s (WBID) as identified by the 
Florida Department of Environmental Protection (FDEP).  The first, Tenmile Creek (WBID 
3194A) is impaired for fecal coliform, dissolved oxygen, and nutrients with chlorophyll-a as the 
causative pollutant.  The second is St. Lucie River (North Fork) (WBID 3194) and is impaired for 
mercury, copper, fecal coliform, dissolved oxygen, and nutrients with chlorophyll-a as the 
causative pollutant.  The project area generally flows from north to south and outfalls into 
Canal C-103 through cross drains along the roadway. Canal C-103 outfalls into North Fork of the 
St. Lucie River, which ultimately outfalls into the St. Lucie Aquatic Preserve, which is designated 
as an Outstanding Florida Water (OFW). 

There are two existing SFWMD permits along the project limits. The permit for the Midway 
Road and Glades Cut Off Road Intersection Improvements, ERP No. 56-01734-P, proposed 
widening Midway Road from LTC Parkway to approximately 700 feet west of the Florida 
Turnpike Overpass from two to four lanes. The East Basin of the permitted project extends from 
Glades Cut Off Road to the end of the project, which is within the limits of this study.  The 
second permit within the limits of this study is for the widening of Midway Road from Selvitz to 
25th Street, ERP No. 56-00833-S, from two to four lanes and designed the surface water 
management systems to accommodate a future six lane facility.  Basins 1 and 2 of the 
permitted project fall within the limits of this study.  There is approximately 875’ of untreated 
Midway Road, including the Turnpike Overpass, between the two permits. The limits of the 
basins are shown in Table 4 - Summary of Existing Drainage Basins and are also included 
on the Pre-Development Basin Maps in Appendix 5. 

Table 4 – Summary of Existing Drainage Basins 

Basin Name From Station To Station Outfall Location 

East 191+40  210+25 Canal C-103 

Untreated 210+25 219+00 Canal C-103 

1 219+00 242+00 Canal C-103 

2 242+00 275+00 Canal C-103 

 
 

5.3.1.1 Basin A 

The East Basin of permit number 56-01734-P, designated Basin A for this study, begins at 
Glades Cut Off Road (Station 191+40) and continues east towards the Florida’s Turnpike 
Overpass (Station 210+25). Stormwater runoff from the basin is collected and conveyed via 
roadside ditches and a storm sewer system to an existing permitted treatment pond (Pond 2) 
on the south side of Canal C-103. Pond 2 outfalls directly to Canal C-103 through a control 
structure on the north side of the pond.  The permitted pond provides 0.60 acre-feet of 
treatment volume for the basin, equivalent to 2.5” over the impervious area.  The treatment 
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pond does not provide the additional 50% treatment volume for OFW criteria.  The total 
storage available within the pond, 1-foot below the inside pond berm, is 1.83 acre-feet. 

5.3.1.2 Untreated Roadway 

Midway Road between the end of the East Basin of permit number 56-01734-P (Station 
210+25) and the beginning of Basin 1 of permit number 56-00833-S (Station 219+00) is 
currently untreated.  The runoff from the existing two lane roadway and the west half of the 
Turnpike Overpass sheet flows into existing roadside swales and discharges to Canal C-103 
either directly or through cross drains under Midway Road. 

5.3.1.3 Basin 1 

Basin 1 begins at the Florida’s Turnpike Overpass (Station 219+00) and at Post Office Road 
(Station 242+00).  Basin 1 was originally included under the design of the adjacent segment of 
Midway Road (permit number 56-00833-S), beginning at Florida’s Turnpike, however, the begin 
project and construction limit was moved to Selvitz Road and thus, Basin 1 was removed from 
the permitted segment.  It should be noted though that a pond (Pond 1) was analyzed to 
provide treatment and attenuation for this basin.  The FDOT District 4 pond siting process was 
followed to identify the pond site, which was then purchased by St. Lucie County. 
Documentation regarding the pond siting process is included in Appendix 12.  In the existing 
condition stormwater runoff flows from west to east and outfalls into Canal C-103 through an 
existing cross drain located just west of Corporate Way (Station 227+30).  The parcel for Pond 
1 has already been acquired by the county and is located on the north side of the project.  The 
treatment facility for this basin was sized for a future six lane roadway and the parcel will be 
able to fit a treatment facility designed for the proposed four lane roadway from this study.  

5.3.1.4 Basin 2 

Basin 2 begins at Post Office Road (Station 242+00) and extends to the end of the study limits 
at Selvitz Road (Station 275+00).  Basin 2 shares a stormwater treatment facility (Pond 2/3) 
with Basin 3 (Station 275+00 to Station 310+00) of the permitted project.  Pond 2/3 is located 
south of Midway Road, east of Christensen Road and also provides treatment for approximately 
2000’ of Selvitz Road.  Approximately 2,170 feet of Basin 2 was removed from the design plans 
prior to permitting due to the change in project limits.  The constructed portion of Basin 2 for 
the permitted project begins at Station 260+70.  Pond 2/3 was constructed to provide 
stormwater treatment for the original design and includes all of Basin 2 (Station 239+00 to 
Station 275+00).  The existing treatment facility was designed for a future six lane roadway 
and provides excess treatment for the four lane roadway that is proposed on this project.  The 
treatment facility provides 1.17 acre-feet of dry pre-treatment volume and 5.26 acre-feet of wet 
detention treatment volume, totaling 6.43 acre-feet of treatment volume.  The stormwater 
management facility will be able to handle the proposed improvements from this study. 

5.3.2 FLOODPLAINS/FLOODWAYS 

The Federal Emergency Management Agency (FEMA) has developed a Flood Insurance Rate 
Map (FIRM) for the study area.  The relevant FIRM panel numbers are 12111C0169J, 
12111C0188J, 12111C0260J and 12111C0276J, for St. Lucie County, Florida dated February 16, 
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2012.  The project is designated Zone X and will not have any floodplain impacts.  Please see 
the FEMA Map in Appendix 1, Exhibit 6. 

SECTION 6 PROPOSED DRAINAGE CONDITIONS 

The stormwater runoff from the project limits will be collected and conveyed in closed drainage 
systems consisting of curb and gutter, inlets, and pipes to the offsite stormwater ponds.  The 
ponds will discharge to Canal C-103 similar to the existing condition.  Water quality treatment 
and water quantity attenuation for the proposed roadway improvements will be provided in the 
stormwater ponds. 

6.1 OVERVIEW 

6.1.1 Stormwater Ponds 

The project will be split into four drainage basins within the study limits.  Stormwater runoff will 
be routed to the existing and proposed stormwater ponds for water quality treatment and 
attenuation before ultimately out-falling into Canal C-103.  Pond A was previously permitted 
under Permit #56-01734-P and has additional storage available within the pond.  It is expected 
that the available storage will be able to accommodate the proposed improvements of this 
study by modifying the control structure within the pond.  Basin B and Basin 1 will be treated by 
proposed stormwater treatment facilities. Pond 2/3 was also previously designed and permitted 
(Permit #56-00833-S) to treat and attenuate the future six (6) lane condition of the roadway.  
Therefore, it is expected the pond will be able to accommodate the proposed conditions of this 
study and will not require any modifications to the design.  Please refer to Post-Development 
Basin Maps in Appendix 5 for the pond locations and the offsite drainage basin areas.  Table 
5 – Summary of Proposed Drainage Basins provides a summary of the proposed basin 
limits and their outfall locations.   

Table 5 – Summary of Proposed Drainage Basins 

Basin Name From Station To Station Outfall Location 

A 191+40  210+25 Canal C-103 

B 210+25 219+00 Canal C-103 

1 219+00 242+00 Canal C-103 

2 242+00 275+00 Canal C-103 

6.2 METHODOLOGY OF POND DETERMINATION 

Based on the available information, only the hydraulically feasible and environmentally 

permissible alternative pond sites are considered.  Alternative pond sites are analyzed and 

evaluated for the following parameters: 

� Hydrologic and hydraulic factors such as existing ground elevation, soil types, estimated 
Seasonal High Water Table (SHWT) established by a review of the USDA NRCS soils and 
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geotechnical investigations, stormwater conveyance feasibility, allowable hydraulic grade 
line (HGL), and basin outfalls; 

� Environmental resource impacts including wetlands and threatened or endangered 
species; 

� Floodplain impacts;  

� Major utility conflict potential; 

� Estimated right-of-way acquisition; 

� Impacts to cultural resources; and  

� Hazardous materials and contamination 

Because there are existing permitted ponds or previously identified pond sites that already treat 
and attenuate Midway Road, this study evaluates these sites to accommodate the proposed 
roadway improvements as part of this study.  For contingency purposes, the proposed ponds 
were upsized twenty percent (20%).  Please note that the information for environmental 
impacts, hazardous materials contamination impacts, estimated SHWT, and cultural resources 
impacts are included in Appendices 7 through 10.  All the information were gathered and in 
incorporated into the Engineering Analysis Matrix in Appendix 4. 

6.3 STORMWATER POND EVALUATION 

6.3.1 Basin A  
 

Basin A will maintain the same limits as the permitted conditions, beginning at Glades Cut Off 
Road at Station 191+40 and ending at Station 210+25.  The basin area is flat and made up of 
poorly drained Wabasso, Nettles and Oldsmar sands.  The ground elevations within the basin 
range from 15 feet to 21 feet NAVD.  There is an existing pond, Pond A, that currently provides 
treatment for the basin and it is located south of Canal C-103 and east of Glades Cut Off Road, 
abutting some residential homes.  Pond A is permitted as Pond 2 under SFWMD Permit 56-
01734-P, but has been renamed for this study to avoid confusion with the basin and pond name 
designated for SFWMD Permit 56-00833-S. Pond A is a wet pond with a permitted control 
elevation of 16.02 feet NAVD.  The pond currently provides 0.60 acre-feet of treatment volume 
meeting the SFWMD treatment criteria of 2.5” over the impervious area for the basin, however, 
it does not provide an additional 50% treatment for OFW.  The improvements from this study 
will require an additional 50% treatment in addition to the required treatment volume.  The 
existing pond currently has the additional volume available to provide the required 0.85 acre-
feet of treatment. This will be accomplished by modifying the control structure and raising the 
weir from elevation 17.12 feet NAVD to elevation 17.54 feet NAVD.  This basin is located within 
WBID 3194A which is impaired for fecal coliform, dissolved oxygen, and nutrients and WBID 
3194 which is impaired for mercury, copper, fecal coliform, dissolved oxygen, and nutrients with 
chlorophyll-a as the causative pollutant; therefore, a pollutant loading analysis has been 
provided for this basin. 
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6.3.2 Basin B 
 

Alternative stormwater treatment options have been investigated for the currently untreated 
area between Basin A and the Turnpike Overpass (Station 210+25 to Station 219+00).  An 
interchange feasibility study is being conducted at the crossing with Florida Turnpike and there 
is a possibility that the stormwater management could be provided within the remaining infield 
areas of the interchange and should be explored as more information becomes available.  
However, at this time, three alternatives for stormwater treatment are being considered for 
Basin B.  Two of the alternatives are offsite ponds and the third is to treat the stormwater 
runoff via an exfiltration trench within the median.  The particulars of the alternatives are 
discussed in the following sections.  All calculations and parameters for each alternative are 
located in Appendix 5.  In discussions with St. Lucie County it was determined that an offsite 
pond is preferred over an exfiltration trench due to the required maintenance of the exfiltration 
trench.  The preferred treatment alternative for this basin is Pond B-2.  This basin is located 
within WBID 3194 which is impaired for mercury, copper, fecal coliform, dissolved oxygen, and 
nutrients with chlorophyll-a as the causative pollutant; therefore, a pollutant loading analysis 
has been provided for each alternative. 
 
6.3.2.1 Pond B-1 

Pond B-1 is located north of Midway Road at approximately station 215+00.  The pond site sits 
within the southeast corner of parcel 330113100010003 and is approximately 1.85 acres.  
Water quality treatment and attenuation will be provided via a dry pre-treatment pond and a 
wet detention pond.  The proposed pond site is situated on Nettles and Oldsmar Sands (HSG 
B/D) and has an existing ground elevation near 19.75 feet NAVD. The NRCS Web Soil Survey 
defines the seasonal high water depth in these soils to typically be 0.0-1.0 feet below the 
existing ground elevation.  Due to the proximity of Canal C-103 it is anticipated that the soils in 
this area are well drained and will have a lower seasonal high water table.  The existing permit 
for parcel 330113100010003 (Permit No. 56-00538-S) shows the seasonal high water elevation 
for the onsite pond at the north end of the property to be 16.02 feet NAVD (17.50 feet NGVD) 
and a control elevation for the existing onsite pond at 16.29 feet NAVD (17.77 feet NGVD).  For 
more information regarding the existing pond information please see Permit No. 56-00538-S in 
Appendix 13 – Existing Permits.  Geotechnical roadway borings were taken along the 
project as part of this study. The nearest roadway boring, RD-4, was taken on the south side of 
Midway Road near Canal C-103 with an estimated seasonal high water table at 17.0 feet NAVD.  
Based on these two sources, the seasonal high water table at the pond site is estimated to be 
16.50 feet NAVD.  This also meets the SFWMD criteria of 0.50-acre minimum area at the control 
elevation.  Preliminary pond sizing calculations indicates that the dry pre-treatment pond 
requires 0.56 acres of area and the wet detention pond requires approximately 1.29 acres.   

6.3.2.2 Pond B-2 

Pond B-2 is located south of Midway Road at approximately station 215+00.  The pond site is 
on parcel 330180000100002, south of Canal C-103 and is approximately 1.93 acres.  In order to 
convey the stormwater runoff to Pond B-2 the stormsewer system will need to cross under 
Canal C-103 (Alternative 1) or the proposed Box Culvert (Alternative 2).  This will require the 
proposed stormwater facility to be a wet detention pond.  Pollutant loading analysis has been 
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performed and shows that the required nutrient removal is achieved for this basin with the 
proposed wet detention pond.  An additional 0.22 acres of dry pre-treatment has been allocated 
in Pond 1 to compensate for the dry pre-treatment criteria in this basin.  The proposed pond 
site is situated on Nettles and Oldsmar Sands (HSG B/D) and has an existing ground elevation 
near 20 feet NAVD. The NRCS Web Soil Survey defines the seasonal high water depth in these 
soils to typically be 0.0-1.0 feet below the existing ground elevation.  Due to the proximity of 
Canal C-103, it is anticipated that the soils in this area are well drained and will have a lower 
seasonal high water table.  The nearest roadway boring, RD-4, shows the estimated seasonal 
high water table to be at 17.0 feet NAVD, which is the control elevation set for the wet 
detention pond.  Preliminary pond sizing calculations indicates that the treatment pond requires 
approximately 1.93 acres.  Pond B-2 is the preferred pond site alternative for this basin. 

6.3.2.3 Exfiltration Trench 

The third alternative for water quality treatment within Basin B is to treat stormwater runoff via 
an exfiltration trench within the proposed median of Midway Road.  The exfiltration trench will 
be constructed along the west approach ramp to Bridge #940050 over Florida’s Turnpike, which 
will allow for the pipe invert to be above the seasonal high water table.  The exfiltration trench 
will have an 8 foot width and a height of 4 feet.  It will utilize a 24” perforated pipe and will be 
designed in multiple segments, stair stepped along the approach ramp. The length of the 
exfiltration trench will be controlled by the attenuation requirements for the basin and will total 
490 feet. Coordination with the county indicates this alternative is not preferred due to the 
extensive maintenance required. 

6.3.3 Basin 1 

Basin 1 maintains the same limits as in the existing permitted condition, beginning at the 
Florida’s Turnpike Overpass (Station 219+00) and ending at Post Office Road (Station 242+00). 
St. Lucie County has already acquired the parcel of land on the north side of Midway Road 
between station 228+40 and station 231+80 for Pond 1.  Documentation of the procedures 
followed by St. Lucie County for the pond selection process has been included in Appendix 12 
– Correspondence of this report.  The parcel of land has approximately 0.63 acres of 
wetlands located on the east side of the property and a conservation easement that runs along 
the north side of the property.  A permit (Permit No. 56-01995-P) was issued for the 
development of this site, but was never constructed.  The wetland high water mark was 
surveyed at elevation 16.89 feet NAVD (18.37 feet NGVD).  For more information regarding the 
existing permit information please see Permit No. 56-01995-P in Appendix 13 – Existing 
Permits.  The proposed dry pre-treatment retention pond and wet detention pond will be 
designed to avoid the conservation easement and provide a 25 foot buffer to the onsite 
wetlands.  The parcel of land was originally acquired for the design of a treatment facility that 
was sized for a future six lane roadway and will be able to fit the stormwater ponds for the four 
lane roadway that is proposed in this PD&E Study without affecting the wetland.  Pond 1 will 
provide attenuation and water quality via both a dry retention pre-treatment pond and a wet 
detention pond that will outfall into Canal C-103.  An additional 0.32 acre-feet dry pre-treatment 
has been provided in Pond 1 to compensate for Ponds B-2 and 2/3.  The control elevation of 
the pond was set at 17.00 feet NAVD.  Preliminary pond sizing calculations indicates that the 
total required pond area is 2.92 acres and will meet the SFWMD criteria of 0.50-acre minimum 
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area at the control elevation.  This basin is located within WBID 3194 which is impaired for 
mercury, copper, fecal coliform, dissolved oxygen, and nutrients with chlorophyll-a as the 
causative pollutant; therefore, a pollutant loading analysis has been provided for this basin. 

 
6.3.4 Basin 2/3 
 

Basin 2 maintains the same limits as the original design of the existing permit, SFWMD permit 
number 56-00833-S, beginning at Post Office Road (Station 242+00) and extending to Selvitz 
Road (Station 275+00).  Pond 2/3 is situated upon poorly drained Pepper and Eaugallie sands 
(HSG B/D) with a SHWT typically 0.0-1.0’ below the ground surface.  The ground elevations 
within the basin range from 15 feet to 20 feet NAVD.  Per the permit, pond 2/3 was designed 
and constructed to provide treatment for Basins 2 and 3, as well as approximately 2000 feet of 
Selvitz Road. The pond is located southeast of the study limits on Christensen Road. The 
constructed stormwater management facility provides attenuation and water quality via both a 
dry retention pre-treatment pond and a wet detention treatment pond and outfalls into Canal C-
103.  The treatment facility provides 1.17 acre-feet of dry pre-treatment and 5.26 acre-feet of 
wet detention, totaling 6.43 acre-feet of treatment volume. The proposed improvements from 
this study require 1.26 acre-feet of dry pre-treatment due to the increased right-of-way for the 
proposed study and 4.29 acre-feet of wet detention.  The stormwater management facility will 
be able to provide the required treatment volume for the proposed improvements from this 
study.  The additional required dry pre-treatment volume will be provided in Pond 1. This basin 
is located within WBID 3194 which is impaired for mercury, copper, fecal coliform, dissolved 
oxygen, and nutrients with chlorophyll-a as the causative pollutant; therefore, a pollutant 
loading analysis has been provided for this basin. 

6.3.5 Floodplain Compensation 

There are no anticipated floodplain impacts for this study and therefore, floodplain 
compensation sites are not necessary. The study limits are located within FEMA Flood Zone X. 
Please see the FEMA Map, Exhibit 6 in Appendix 1.   

6.4 ENVIRONMENTAL LOOK AROUNDS (ELAs) 

Environmental Look Arounds (ELAs) provide a unique opportunity to team up with regional 
stakeholders to explore watershed wide stormwater needs and alternative permitting 
approaches for the project.  Areas of potential cooperation are documented in this report for 
future follow up as the design moves forward.  There is an opportunity for a joint use facility 
with the City of Port St. Lucie for a sports fields complex located to the south of Midway Road 
along Florida’s Turnpike, however this is not an option that the City is interested in at this time.   
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SECTION 7 CONCLUSION 

Potential and existing stormwater management sites have been identified along the project 
limits for this PD&E Study and shown that they can accomodate the improvements proposed in 
this study.  The analysis estimates stormwater management size requirements using a 
volumetric analysis, which accounts for water quality treatment and water quantity for runoff 
attenuation.  In addition, the existing permitted ponds have been further evaluated through 
routing the applicable storm events in ICPR.  Stormwater management sizing calculations as 
well as graphics showing the roadway alignment and associated sites are included in Appendix 
5 of this Pond Siting Report.  Please note that the recommendations were based on pond sizes 
and locations determined from preliminary data calculations, reasonable engineering judgment, 
and assumptions. Pond sizes and configurations may change during final design as more 
detailed information on SHWT, wetland normal pool elevation, final roadway profile design, etc. 
become available.  The recommended treatment alternatives for each basin are shown in the 
following table, Table 6 – Summary of Recommended Stormwater Management 
Alternatives. 

 

Table 6 – Summary of Recommended Stormwater Management Alternatives 

Basin 
Name 

Pond 
Name 

Pond 
Area 

(Acres) 

Basin 
Area 

(Acres) 

Required 
Dry Pre-

Treatment 
(Acre-Feet) 

Required 
Wet 

Detention 
(Acre-Feet) 

Total 
Required 

PAV    
(Acre-Feet) 

Provided 
Dry Pre-

Treatment 
(Acre-Feet) 

Provided 
Wet 

Detention 
(Acre-Feet) 

Total  
Provided 

PAV       
(Acre-
Feet) 

Basin A *Pond A 0.80 7.07 N/A 0.85 0.85 N/A 0.85 0.85 

Basin B Pond B-2 1.93 3.21 0.22 0.45 0.67 0.00 0.67 0.67 

Basin 1 Pond 1 2.92 8.45 0.46 1.11 1.57 0.78 0.79 1.57 

Basin 2/3 *Pond 2/3 5.55 24.66 1.26 4.29 5.55 1.17 5.23 6.40 

Total 11.20 43.39 1.94 6.70 8.64 1.95 7.54 9.49 

*Existing Ponds 
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Exhibit 1 – Location Map  

Exhibit 2 – Typical Section 

Exhibit 3 – USGS Quadrangle Map 

Exhibit 4 – NRCS Soils Map 

Exhibit 5 – Future Land Use Map 

Exhibit 6 – FEMA Map 

Exhibit 7 – WBID Map 
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Drainage Design Criteria Matrix

Midway Road (CR 712) PD
From Glades Cut Off Road to Selvitz Road

St. Lucie County

FPID 231440-3-22-01

St. Lucie County Criteria SFWMD Criteria FDOT Criteria

Drainage Criteria 

to be Used

Design Frequency and 

Analysis for Pipe 

Hydraulics

N/A N/A

Rational Method required. General 

design = 10-year/24-hour (P=7.5 in) 

Composite C-value - 

Impervious=0.95, Pervious=0.20

FDOT

Spread N/A N/A

Analyze with 4 in./hr. rainfall 

intensity. Based on design speed, 

1/2 of lane shall remain clear 

(45mph or less).  Keep 8' of lane 

clear (between 45 mph to 55 mph).  

With shoulder gutter, 10-year freq. 

storm shall not exceed 1'-3" outside 

gutter toward front slope.

FDOT

Inlet Types N/A N/A
FDOT Inlets (Design Standards 

2015)
FDOT

Inlet Placement N/A N/A

Inlets shall be placed at all low 

points in the gutter grade.  For curb 

inlets on a continuous grade, a 

maximum spacing of 300 feet shall 

be used unless spread calculations 

indicate a greater spacing is 

acceptable.  Curb inlets shall be 

placed at the critical section prior to 

the level section in superelevated 

transitions. Refer to the FDOT 

Drainage Manual Section 3.7.1.1

FDOT

System Velocity N/A N/A
Min. velocity = 2.5 fps when flowing 

full
FDOT

Pipe Lengths Maximum 200 ft. N/A

18" Pipe - max. 300 ft.  24" to 36" - 

max 400 ft. 42" and larger - max. 

500 ft.

St. Lucie County

Hydraulic Grade Line N/A N/A

Friction and energy losses due to 

pollution control and utility conflict 

structures shall be considered for 

the storm sewer design event (10-

year/24-hour).  If minor losses are 

not considered in addition to the 

above losses, the HGL for the 

design storm shall be at least 1 ft. 

below the theoretical gutter 

elevation.  If all minor losses are 

considered, the HGL elevation can 

reach the gutter elevation.  This 

criteria does not apply to DBI's or 

structures where temporary ponding 

is not objectionable.

FDOT (minor losses 

will be considered in 

the storm sewer 

design)
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Drainage Design Criteria Matrix

Midway Road (CR 712) PD
From Glades Cut Off Road to Selvitz Road

St. Lucie County

FPID 231440-3-22-01

St. Lucie County Criteria SFWMD Criteria FDOT Criteria

Drainage Criteria 

to be UsedDesign Parameter

Design Tailwater N/A N/A

When discharging to stormwater 

ponds,  the tailwater shall be the 

peak stage in the pond for the storm 

sewer design event (3-year/24-

hour).  The tailwater shall be 

computed assuming the pond 

control orifice plugged (clogged 

condition).  For free flowing ditches - 

normal depth in the ditch at the 

storm drain outlet for storm drain 

design event (may differ from ditch 

design event).  For ditches with 

downstream control - the higher of 

either the stage due to free flow 

conditions or the maximum stage at 

the storm drain outlet due to 

backwater from the downstream 

control using flows from the storm 

drain design event.  When 

discharging to existing storm drain 

systems - the tailwater shall be the 

elevation of the HGL of the existing 

system at the location of the 

connection for the storm drain 

design storm event.

FDOT

Pipe Clearance N/A N/A

When flexible pavement is used, the 

minimum distance between the 

bottom of the roadway base material 

and the top of the pipe (outside 

edge) is 7" for concrete pipe and at 

least 12" for other pipe materials as 

specified in the FDOT Standard 

Index 205.  Utilities - If utility has 

been accurately located, clearance 

between the outside of the storm 

drain pipe and the utility shall not be 

less than 6 in.  If the location of the 

utility has been estimated, the 

clearance should not be less than 

1ft.

FDOT

Pipe Material N/A N/A
Optional Material Analysis to be 

performed for this project.  
FDOT

Pipe Size min. = 15" N/A

Trunk line and lateral, min. = 18". 

Does not apply to discharge 

systems from Stormwater Mgmt. 

Facilities

FDOT
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Drainage Design Criteria Matrix

Midway Road (CR 712) PD
From Glades Cut Off Road to Selvitz Road

St. Lucie County

FPID 231440-3-22-01

St. Lucie County Criteria SFWMD Criteria FDOT Criteria

Drainage Criteria 

to be UsedDesign Parameter

Minimum Size and 

Length
N/A N/A

Crossdrain = 18"; Median Drain = 

15"/18"; Side Drain = 15"/18"; Box 

Culvert = 3' x 3' (Precast) 4' x 4' 

(Cast in Place).  Pipe lengths shall 

follow the criteria for storm sewers.  

Max. Length for box culverts=500 

feet.

FDOT

Design Procedure N/A N/A

Refer to the FDOT Drainage Manual 

Chapter 4 and the FDOT Drainage 

Handbook Culvert Design.  

FDOT

Peak Discharge and 

Runoff Volume

Discharge. Off-site discharge 

is limited to amounts which 

will not cause adverse off-site 

impacts.

These amounts may be 

determined by one (1) or 

more of the following:

Historic pre-development 

discharges;

Amounts determined in 

previous SFWMD permit 

actions;

Amounts specified in 

SFWMD criteria (Applicant's 

Handbook Volume II, 

Appendix A);

Amounts based on capacity 

of the downstream 

conveyance system;

Amounts imposed by local 

water control districts;

Amounts imposed through 

the study and evaluation of 

sub-basins throughout the 

County as

a part of the County 

Stormwater Master Plan.

Use one of the following 

methods: 1.) SCS Curve 

Number and Unit 

Hydrograph Method, 2.) 

Santa Barbara Urban 

Hydrograph Method, or 3.) 

USACOE HEC-1 Programs 

4.) Other hydrographs 

methods approved by the 

District

For Open Channels and 

Crossdrains- Use gauge data when 

available.  If not available, use 

regional or local regression 

equations (USGS) or use the 

rational equation for drainage areas 

up to 600 acres.  For Stormwater 

Management Facilities, one of the 

following is acceptable: (1) for 

basins with a tc of 15 minutes or 

less, the modified rational method 

shall be used OR (2) the SCS Unit 

Hydrograph method shall be used.

SFWMD - 

NRCS/SCS Curve 

Number and Unit 

Hydrograph Method

Design Frequency

Unless otherwise specified by 

previous SFWMD permits, 

SFWMD criteria, or the 

County

Stormwater Master Plan, a 

storm event of three-day 

duration and twenty-five-year 

return

frequency shall be used in 

computing allowable off-site 

discharge. Allowable 

discharges will be

designated by the County 

Stormwater Master Plan or 

on a case by case basis by 

the SFWMD upon

request.

25-year/72-hour storm for 

Stormwater Mgmt Facilities

Roadside Ditches-10-yr.; Outfall 

Ditches and Canals-25-yr.; Off-site 

crossdrains-50-yr (High use or 

essential).; Stormwater 

Management Facilities-Critical 

Duration Analysis (Chapter 14-86)

SFWMD and FDOT 

Critical Duration (if 

applicable)
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Drainage Design Criteria Matrix

Midway Road (CR 712) PD
From Glades Cut Off Road to Selvitz Road

St. Lucie County

FPID 231440-3-22-01

St. Lucie County Criteria SFWMD Criteria FDOT Criteria

Drainage Criteria 

to be UsedDesign Parameter

Time of Concentration 

(tc)
N/A

TR-55 (Overland flow, 

storm sewer flow, channel 

flow).  Minimum Tc=10 

minutes.

Velocity Method (Overland flow 

using Kinematic Wave equation, 

Shallow Channel Flow using 

V=kS^0.5, main channel flow using 

Manning's equation).  Minimum 

Tc=10 minutes.  TR-55 

methodology acceptable.

TR-55 methodology 

(SFWMD and FDOT 

accepted)

Design Storm Duration
72-hour storm duration for 

stormwater mgmt facilities

72-hour storm duration for 

stormwater mgmt facilities

24-hour storm duration for closed 

drainage systems and roadside 

ditches.  Chapter 14-86 - Critical 

Duration Analysis (1-hour through 3-

day duration) not applicable (no 

historical flooding)

SFWMD and FDOT 

Rainfall Distributions N/A

SFWMD Distribution table 

from SFWMD Technical 

Memorandum, Basis of 

Review For Environmental 

Resource Permit 

Applications Within the 

South Florida Water 

Management District, or 

NRCS

FDOT Rainfall Distributions SFWMD and FDOT 
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Drainage Design Criteria Matrix

Midway Road (CR 712) PD
From Glades Cut Off Road to Selvitz Road

St. Lucie County

FPID 231440-3-22-01

St. Lucie County Criteria SFWMD Criteria FDOT Criteria

Drainage Criteria 

to be UsedDesign Parameter

Water 

Quality/Treatment (Wet 

Detention/Dry 

Retention)

Commercial or industrial 

zoned projects shall provide 

at least

one-half-inch of dry detention 

or retention pretreatment as 

part of the required 

retention/detention.

Required treatment volume 

= 1" over entire developed 

area or 2.5" over the new 

impervious area, 

whichever is greater (Wet 

Detention Systems).                                                     

For dry detention, 

treatment provided equal 

to 75 percent of the above 

amounts computed for wet 

detention.      

Specified by the Regulatory Agency 

(SFWMD)
SFWMD

Water 

Quantity/Attenuation

Unless otherwise specified by 

previous SFWMD permits, 

SFWMD criteria, or the 

County

Stormwater Master Plan, a 

storm event of three-day 

duration and twenty-five-year 

return

frequency shall be used in 

computing allowable off-site 

discharge. Allowable 

discharges will be

designated by the County 

Stormwater Master Plan or 

on a case by case basis by 

the SFWMD upon

request.

Open Basins: Post-

development peak 

discharges shall be at or 

below pre-development 

peak discharges for the 25-

year/72-hour storm event.  

Post-development peak discharge 

cannot exceed pre-development 

peak discharge for all frequencies 

and durations from the 2-year/1-

hour storm event to the 100-year/3-

day storm event and those in 

between (Critical Duration Analysis)-

not applicable (no historical 

flooding)

SFWMD

Off-site Flows N/A N/A

Bypass ditches will serve as the 

alternative if conveyance of offsite 

to the ponds is not practical.

FDOT

Pond Configuration - 

Wet Ponds (for 

additional info, see 

Open Drainage 

Facilities)

Minimum Surface Area 

(greater of):

a.) Six (6) square feet.

b.) Five percent (5%) of total 

retention area.  Minimum 

Depth (greater of):

a.) Two (2) feet.

b.) One (1) foot below 

hardpan layer.

c.) 0.5 foot below wet season 

water table elevation.

Maximum Depth of four (4) 

feet.

Minimum Width of one (1) 

foot.

Shallow, littoral areas are 

desirable for water quality 

enhancement (Please see 

Littoral Zone for more 

information). It is 

recommended that 25 to 

50 percent of the wet 

retention/detention area be 

deeper than 12 feet.  Pond 

Area should be greater 

than 0.5 acre minimum.  

100 feet minimum for 

linear areas in excess of 

200 feet length.  Irregular 

shaped areas may have 

narrower reaches but shall 

average at least 100 feet.

Pond Depth specified by Regulatory 

Agency (SFWMD).
SFWMD
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Drainage Design Criteria Matrix

Midway Road (CR 712) PD
From Glades Cut Off Road to Selvitz Road

St. Lucie County

FPID 231440-3-22-01

St. Lucie County Criteria SFWMD Criteria FDOT Criteria

Drainage Criteria 

to be UsedDesign Parameter

Residence Time (Wet 

Detention)
N/A

Shall be sloped 1:4 or 

flatter. The littoral area 

shall be shallower than 6 

feet as measured from 

below the control elevation.  

The minimum shallow, 

littoral area shall be the 

lesser of 20 percent of the 

wet retention/detention 

area or 2.5 percent of the 

total of the 

retention/detention area 

(including side slopes) plus 

the basin contributing area.

Specified by the Regulatory Agency 

(SFWMD)
SFWMD

Littoral Zone (Wet 

Detention)
N/A

The outfall control 

structure shall be designed 

to drawdown one half inch 

of the detention volume in 

24 hours.  

Specified by the Regulatory Agency 

(SFWMD)
SFWMD

Water Quality/Quantity 

Volume Recovery Rate 

(Wet Detention/Dry 

Retention)

N/A

Drawdown devices shall 

incorporate dimensions no 

smaller than 6 square 

inches of cross-section 

area that is 2 inches wide 

or less than 20º for "V" 

notches shall include a 

device to eliminate 

clogging.

Specified by the Regulatory Agency 

(SFWMD)
SFWMD
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Drainage Design Criteria Matrix

Midway Road (CR 712) PD
From Glades Cut Off Road to Selvitz Road

St. Lucie County

FPID 231440-3-22-01

St. Lucie County Criteria SFWMD Criteria FDOT Criteria

Drainage Criteria 

to be UsedDesign Parameter

Orifice/Bleeder 

Devices (Wet 

Detention)

N/A

Drawdown devices smaller 

than 6 square inches of 

cross-section area that is 2 

inches wide or less than 

20º for "V" notches shall 

include a device to 

eliminate clogging.

Specified by the Regulatory Agency 

(SFWMD)
SFWMD

Skimmer N/A

Systems which receive 

stormwater from areas with 

greater than 50% 

impervious area (excluding 

water bodies) or which are 

a potential source of oil 

and grease, must include a 

baffle, skimmer, grease 

trap or other mechanism 

suitable for preventing oil 

and grease from leaving 

the stormwater system in 

concentrations that would 

cause a violation of water 

quality standards.

Oil skimmer is required and should 

be designed to function from an 

elevation 6 in. below the elevation of 

inflow to the outfall control structure 

to an elevation 6 in. above the DHW 

of the pond.  It should also cover all 

directions of inflow to the outfall 

control structure.

FDOT

Erosion Control 

Measures
N/A N/A

Sod from the Pond Berm down to 2' 

below the Control Elevation (NWL)
FDOT
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Drainage Design Criteria Matrix

Midway Road (CR 712) PD
From Glades Cut Off Road to Selvitz Road

St. Lucie County

FPID 231440-3-22-01

St. Lucie County Criteria SFWMD Criteria FDOT Criteria

Drainage Criteria 

to be UsedDesign Parameter

Minimum Requirement 

for Maintenance Berms 

on Ditches/Canals 

(based on top width)

N/A N/A N/A

Minimum Requirement 

for Maintenance Berms 

around Perimeter of 

Ponds

Ponds - 20 ft. clearance between 

top edge of normal pool elevation 

and R/W line.  At least 15 ft. of 

berm adjacent to the pond shall be 

at a 1:8 slope or flatter.  For wet 

ponds, keep the lowest point of the 

maintenance berm at least 1 foot 

above the top of the treatment 

volume to minimize saturation of the 

maintenance berm.  1 ft. of 

freeboard is required above the 

maximum DHW.  Inside edge of the 

berm shall have a minimum 30 ft. 

radius to accommodate the largest 

maintenance equipment.

FDOT

Maximum Side Slopes 

for Ditches/Canals
Based on FDOT Clear Zone Criteria FDOT

Maximum Side Slopes 

for Ponds
N/A

Use a 1:4 side slope for ease with 

maintenance.  Side slopes steeper 

than 1:3 require special equipment 

for mowing.

FDOT

For permanently wet ponds 

or ditches, side slopes can 

be no steeper than 1:4 

(average pond side slope) 

out to a depth of 2-feet 

below the control elevation.

N/A

N/A
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Drainage Design Criteria Matrix

Midway Road (CR 712) PD
From Glades Cut Off Road to Selvitz Road

St. Lucie County

FPID 231440-3-22-01

St. Lucie County Criteria SFWMD Criteria FDOT Criteria

Drainage Criteria 

to be UsedDesign Parameter

Minimum Longitudinal 

Slope
N/A N/A 0.0005 ft./ft. FDOT

Minimum Bottom 

Width
N/A N/A V-bottom not allowed on ditches. FDOT

Tailwater Conditions 

for Ponds
N/A

For regulated systems the 

design and maintained 

stage elevations are 

available either from the 

respective local jurisdiction 

or the District.  For non-

regulated systems, water 

stages are computed from 

the best available data and 

must be submitted to the 

District for review and 

concurrence.

Free flowing ditches - normal depth 

in the ditch at the storm drain outlet 

for storm drain design event (may 

differ from ditch design event).  For 

ditches with downstream control - 

the higher of the stage due to free 

flow conditions or the maximum 

stage at the storm drain outlet due 

to backwater from the downstream 

control using flows from the storm 

drain design event.  When 

discharging to existing storm drain 

systems - the tailwater shall be the 

elevation of the HGL of the existing 

system at the location of the 

connection for the storm drain 

design storm event.    

SFWMD and FDOT

Erosion Control 

Measures (by max. 

velocity)

N/A N/A

Grass with Mulch - Bare Soil, Sod - 

4 fps max vel., Riprap (rubble) ditch 

lining - 6 fps max vel. (refer to 

FDOT Drainage Manual, Table 2.4)

FDOT
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Drainage Design Criteria Matrix

Midway Road (CR 712) PD
From Glades Cut Off Road to Selvitz Road

St. Lucie County

FPID 231440-3-22-01

St. Lucie County Criteria SFWMD Criteria FDOT Criteria

Drainage Criteria 

to be UsedDesign Parameter

Minimum Freeboard N/A N/A

1 ft. above DHW elevation.  Less 

freeboard is acceptable when a 

permanent containment, such as 

concrete, is provided.

FDOT

Swales N/A

Top width to depth ratio of 

the cross section equal to 

or greater than 6:1 or side 

slopes equal to or greater 

than 3:1 (horizontal to 

vertical).

Swale drainage only permitted in 

Type A Soils conditions
SFWMD and FDOT

Floodplain N/A

"Cup for cup" method; 

design storm is 100 yr-24hr 

for floodplain 

compensation based on 

FEMA BFE's.

Cup for Cup compensation for the 

100 year floodplain.

FDOT defers to 

SFWMD

Criteria Sources:  

1.  SFWMD - Environmental Resource Permit Applicant's Handbook Volume II (2014)

2.  FDOT - Drainage Manual (January 2016), Drainage Handbook Culvert Design (01/2004), Drainage Handbook Hydrology (February 2012),  

3.    Drainage Handbook Erosion and Sediment Control (July 2013), Drainage Handbook Storm Drains (February 2012), Drainage Handbook Stormwater Mgmt. Facility (01/2004), 

4.   Drainage Handbook Temporary Drainage Design (11/2013)

5. Land Development Code - County of St. Lucie, Florida (4/2015)
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Midway Road CR712 from Glades Cutt Off Road to Selvitz Road                  
Financial Project Number: 231440-3-22-01    

    
 

 

 
Inwood Consulting Engineers, Inc.    Final Pond Siting Report 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX 3 

Construction Costs 

 



Inwood Consulting Engineers, Inc. Made by: ZKE DATE: August 25, 2016

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-006-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road

BASIN NAME : B

POND NAME : B-1

x

x

EARTHWORK CLEARING AND GRUBBING

VOLUME UNIT COST POND R/W AREA : 1.54 ac

POND FILL : 385 cy $11.06 COST PER ACRE : $8,347.36

POND EXCAVATION: 7159 cy $4.95 TOTAL COST : $12,854.93

TOTAL COST: $39,698.0

POND SOD QUANTITIES MAINTENANCE

POND R/W AREA : 1.54 ac 20 YEAR LIFE CYCLE 20

POND WATER AREA : 0.50 ac COST PER YEAR : $1,500.00

TOTAL POND SOD AREA : 1.04 ac TOTAL COST : $30,000.00

COST PER SY : $1.85

TOTAL COST : $9,316.27

PIPE QUANTITIES (includes both inflow and outfall pipes)

Inflow Outfall Total

150 ft 250 ft 400 ft

UNIT COST - PIPE (30") (RCP): $95.65

TOTAL COST: $38,260.0

TOTAL CONSTRUCTION COST: $130,129.21

5.25 ft 0 cy 5.25 ft

4.00 ft

FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME

FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME
0.46 ac

0.38 ac

1.50 ft

1.00 ft

19.75 ft 1.08 ac

1.25 ft

AREA

TOTAL:

0.50 ft

97 cy 1.50 ft 0 cy

FRONT OF BERM 20.25 ft

145 cy 1.00 ft 0 cy

8 cy

19.75 ft

19.75 ft

CONSTRUCTION COSTS

Dry Pre-Treatment Pond

ELEVATION

EXISTING GROUND (POND 

R/W) 101 cy 1.25 ft 0 cy

AREA

EXISTING GROUND (POND 

R/W)
BACK OF BERM 21.25 ft

0.20 ac

1.00 ft 226 cy 1.00 ft

153 cy TOTAL:

EXISTING GROUND (INSIDE 

POND) 508 cy0 cy

0.18 ac

0.10 ac

0.25 ft

508 cy

2.25 ft2.25 ft

0.50 ft 0 cy

POND BOTTOM 17.50 ft

Wet Treatment Pond

ELEVATION

TOTAL: 232 cy TOTAL: 6651 cy

BACK OF BERM 21.00 ft 0.98 ac

0 cy

FRONT OF BERM 20.00 ft 0.70 ac

6 cy 0.25 ft 0 cy

EXISTING GROUND (INSIDE 

POND)

19.75 ft 0.67 ac

4489 cy

SLOPE BREAK 14.50 ft 0.39 ac

0 cy 4.00 ft 2162 cy

Length

POND BOTTOM 10.50 ft 0.28 ac

F:\Projects\DT4-006-01\admin\Drainage\PSR\Appendix 3 - Construction Costs\Construction Cost_Midway.xls



Inwood Consulting Engineers, Inc. Made by: ZKE DATE: August 25, 2016

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-006-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road

BASIN NAME : B

POND NAME : B-2

x

EARTHWORK CLEARING AND GRUBBING

VOLUME UNIT COST POND R/W AREA : 1.60 ac

POND FILL : 28 cy $11.06 COST PER ACRE : $8,347.36

POND EXCAVATION: 12144 cy $4.95 TOTAL COST : $13,355.78

TOTAL COST: $60,426.9

POND SOD QUANTITIES MAINTENANCE

POND R/W AREA : 1.60 ac 20 YEAR LIFE CYCLE 20

POND WATER AREA : 0.50 ac COST PER YEAR : $1,500.00

TOTAL POND SOD AREA : 1.10 ac TOTAL COST : $30,000.00

COST PER SY : $1.85

TOTAL COST : $9,865.84

PIPE QUANTITIES (includes both inflow and outfall pipes)

Inflow Outfall Total

150 ft 500 ft 650 ft

UNIT COST - PIPE (30") (RCP): $95.65

TOTAL COST: $62,172.5

TOTAL CONSTRUCTION COST: $175,821.00

Length

7.00 ft 0.08 ac

TOTAL: 28 cy TOTAL: 12144 cy

4.25 ft 5862 cy

SLOPE BREAK 15.00 ft 0.66 ac

8.00 ft 0 cy 8.00 ft 4775 cy

POND BOTTOM 

1.44 ac

0.75 ft 0 cy 0.75 ft 1506 cy

FRONT OF BERM 19.25 ft 1.05 ac

4.25 ft 0 cy

0 cy

BACK OF BERM 20.25 ft 1.58 ac

0.25 ft 28 cy 0.25 ft 0 cy

EXISTING GROUND (INSIDE 

POND)

20.00 ft

EXISTING GROUND (POND 

R/W)

20.00 ft 1.60 ac

0.25 ft 4 cy 0.25 ft

Wet Treatment Pond

ELEVATION AREA
FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME

CONSTRUCTION COSTS

F:\Projects\DT4-006-01\admin\Drainage\PSR\Appendix 3 - Construction Costs\Construction Cost_Midway.xls



Inwood Consulting Engineers, Inc. Made by: ZKE DATE: August 25, 2016

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-006-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road

BASIN NAME : B

POND NAME : Exfiltration Trench

x

PIPE DIMENSIONS

DIAMETER : 24 in

LENGTH : 490 ft

COST PER FT : $136.10

TOTAL COST : $66,689.00

MAINTENANCE

ESTIMATED MAINTENANCE COSTS OVER 20 YEARS : $66,689.00

(Assumed total replacement after 20 years)

TOTAL CONSTRUCTION COST: $133,378.00

CONSTRUCTION COSTS

EXFILTRATION

F:\Projects\DT4-006-01\admin\Drainage\PSR\Appendix 3 - Construction Costs\Construction Cost_Midway.xls
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APPENDIX 4 

 Engineering Analysis 

 

 



3000 Dovera Drive, Suite 200, Oviedo FL32765

(407)971-8850  -  (407) 971-8955 (fax)

Alternatives Location

Existing 

Ground 

Elevation                                 

(ft)

Estimated 

SHWT 

Elevation                            

(ft)

Lowest Edge             

of Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Estimated 

Allowable 

DHW25yr/72hr               

(ft)

Estimated 

Allowable 

Treatment & 

Attenuation 

Depth                                 

(ft)

Outfall 

Location

Roadway 

Drainage                     

Area                          

(ac)

Required 

Treatment & 

Attenuation 

Volume                                

(ac-ft)

Required Pond 

Access Area 

(ac)

Dry Pre-

Treatment Pond 

Area (ac)

Wet Detention 

Pond Area (ac)

Required Pond 

Area Including 

Access          

(ac)

Pond B-1

Station 215+00 (LT.) 

Parcel No. 

330113100010003

19.75 16.50 23.00 500 19.00 2.50 Canal C-103 3.21 0.91 0.00 0.56 1.29 1.85

Pond B-2

Station 217+50 (RT.) 

Parcel No. 

330180000100002

20.00 17.00 23.00 600 18.25 1.25 Canal C-103 3.21 1.06 0.00 0.00 1.92 1.92

Exfiltration 

Trench
Within R/W 21.00 17.00 23.00 10 21.00 3.10 Canal C-103 3.21 0.53 0.00 0.00 0.00 0.00

Alternatives
Roadway Floodplain 

Impacts (ac-ft)

Pond 

Floodplain 

Impacts  (ac-

ft)

Total 

Floodplain 

Impacts                                        

(ac-ft)

Arch. / 

Historical 

Impact 

Potential                                

Wetland 

Impacts                 

(ac)

Wetland 

Impact Cost

Environmental 

Impact Risk

Threatened or 

Endangered 

Species Impacts                         

Hazardous 

Materials & 

Contamination                 

Potential 

Major Utility 

Conflict 

Potential                               

(Y/N)

Existing Land 

Use

Future Land 

Use

Total Parcel  

Area                              

(ac)

Estimated 

Construction 

Cost

Estimated 

Right-of-Way 

Acquisition 

Cost

Total Pond 

Costs
Rankings

Pond B-1 0 0 0 None 0 $0 Low None Low N Industrial Industrial 18.56 $130,130 $2,032,210 $2,162,340 3

Pond B-2 0 0 0 None 0 $0 Low None Medium N Public Public 2.13 $175,821 $771,613 $947,434 1

Exfiltration 

Trench
0 0 0 None 0 $0 Low None Low N Transportation Transportation 0 $133,378 $0 $133,378 2

Note:  

Soil Names & Hydrologic 

Groups

Nettles Sand (B/D) and 

Oldsmar Sand (B/D)

Nettles Sand (B/D) and 

Oldsmar Sand (B/D)

Nettles Sand (B/D) and 

Oldsmar Sand (B/D)

ENGINEERING DATA & ANALYSIS

IMPACT & COST ANALYSIS

-The cost evaluation for the stormwater management facility alternatives in this report includes impacts, and parcel acquisition costs.  The total pond cost includes environmental impact costs, construction costs, and parcel acquisition 

costs.  The stormwater management facility construction costs include cost of installed drainage structures, drainage pipes and outfalls, clearing and grubbing, fencing, access accommodation and sodding.  The associated parcel 

acquisition cost for each alternative evaluated include the estimated cost of land and any impacted improvement, administrative costs and legal fees.

-Although the Exfiltration Trench option is the least costly alternative, Pond B-2 is the recommended stormwater alternative by the County due to added maintenance necessary for an exfiltration trench system.

BASIN B POND SITES

MIDWAY ROAD PD&E - From Glades Cut Off Road to Selvitz Road

Inwood Consulting Engineers, Inc.



Midway Road CR712 from Glades Cutt Off Road to Selvitz Road                  
Financial Project Number: 231440-3-22-01    

    
 

 

 
Inwood Consulting Engineers, Inc.    Final Pond Siting Report 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX 5  

Pond Design Calculations and Pre and Post 

Development Basin Maps 
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14 December 2015

INPUT OUTPUT

State Plane, NAD83
0901 - Florida East, U.S. Feet

Vertical - NGVD29 (Vertcon94), U.S. Feet

Geographic, NAD83
Vertical - NAVD88, U.S. Feet

Inwood Consulting Engineers, Inc.
Midway Road (CR 712) from Glades Cuttoff Road to Selvitz Road PDE Study

1105640.525293

1

0 16 48.19620

0.999985967

0.999990202

Northing/Y:

Easting/X:

Elevation/Z:

Convergence:

 853831.206362

Latitude:

Elevation/Z:

Longitude: 80.390937019

-0.483

Scale Factor:

Combined Factor:

27.374085104

1/1

Corpscon v6.0.1, U.S. Army Corps of Engineers

Remark:



Midway Road CR712 from Glades Cutt Off Road to Selvitz Road                  
Financial Project Number: 231440-3-22-01    

    
 

 

 
Inwood Consulting Engineers, Inc.    Final Pond Siting Report 
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Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin A

POND NAME : Pond A

Station Limits: From: 191+00 Roadway Length = 1925 ft

To: 210+25 R/W Width = 160 ft

EXISTING CONDITION

Roadway Area: From Permit No. 56-01734-P

Impervious Roadway Area: 2.90 ac

Pervious Roadway Area: 1.14 ac

Total Roadway Area: 4.04 ac

Additional Area from Proposed R/W:

Impervious Roadway Area: 1.00 ac

Pervious Roadway Area: 2.03 ac
Total: 3.03 ac

Pond Area: Pervious Pond Area : 0.29 ac

Water Surface Area: 0.50 ac Wet Pond

Total Pond Area: 0.79 ac

Total Area: Impervious Area: 4.40 ac

Pervious Area: 3.46 ac

Total Area: 7.86 ac

Curve Number:

Soil Group CN Area

5 D 98 1.00 ac 4

3 D 80 2.32 ac 4

# D 100 0.50 ac 4

# D 90.3 4.04 ac 4

Total: 7.86 ac

CN  =  Total CN*Area / Total Area  = 88.9

Runoff:

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.25 in Precipitation (P) = 9.50 in 6.50 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 8.14 in 5.20 in

  (P + 0.8S)   

Description

Existing Condition Information from SFWMD Permit 

No. 56-01734-P

98.0

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
185.6

CN*AreaLand Use Description

Impervious areas; Streets & roads 

698.4

Existing Lakes (Water surface) 50.0

364.8From Permit No. 56-01734-P

March 22, 2016

DT4-006-01



Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin A

POND NAME : Pond A

March 22, 2016

DT4-006-01

Station Limits: From: 191+00 Roadway Length = 1925 ft

To: 210+25 R/W Width = 160 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 3.71 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 3.36 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 7.07 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

Miscellaneous 0 ft

Total Impervious Width: 84 ft

Pond Area: Pervious Pond Area : 0.29 ac

Water Surface Area: 0.50 ac Wet Pond

Total Pond Area: 0.79 ac

Total Area: Impervious Area: 4.21 ac

Pervious Area: 3.65 ac

Total Area: 7.86 ac

Curve Number:

Soil Group CN Area

5 D 98 3.71 ac 4

# D 100 0.50 ac 4

3 D 80 3.65 ac 4

# 4

Total: 7.86 ac

CN  =  Total CN*Area / Total Area  = 89.8

Runoff:

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.14 in Precipitation (P) = 9.50 in 6.50 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 8.26 in 5.31 in

  (P + 0.8S)   

Impervious areas; Streets & roads 363.8

Land Use Description

705.7

CN*Area

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)

50.0Proposed Ponds (Water Surface)

291.9
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Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin A

POND NAME : Pond A

March 22, 2016

DT4-006-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria

2 Permitting Agency SFWMD

1 StormW.Mgmt. Wet Detention

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

*Per Meeting with SFWMD provide Treatment for Net New Impervious

for additional proposed improvements per this study.

0.25 ac-ft

0.60 ac-ft

0.85 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft)

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(10yr/24hr)

Qpre = 5.33 ac-ft 3.41 ac-ft

Qpost = 5.41 ac-ft 3.48 ac-ft

∆Q = 0.07 ac-ft 0.07 ac-ft

Attenuation Vreq = 0.07 ac-ft (use largest value)

= (Proposed Impervious - Permitted Impervious)

Wet Detention x Net New Imperv.= 0.17 ac-ft2.50 in

Required PAV from SFWMD Permit No. 56-00833-S =

OFW Requirement, add 0.5 inches more TV

Total Required PAV = 
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Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin A

POND NAME : Pond A

March 22, 2016

DT4-006-01

Maintenance Area Width = 0.0 ft  @ 1:4 Existing Ground Elevation = 20.00

Pond Tie-In Width = 0.1 ft  @ 1:4 Normal Water Elevation = 16.02

Maximum Storage Depth (SD) = 3.00 ft with 1.0 ft freeboard Lowest EOP Elevation = 21.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.100% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 1000 ft

Estimated Energy Losses = 1.0 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 19.0 ft

0' 0'

R/W Line

         1:4 1:4

Existing Ground

1:4

Pond Section (Wet)

0' 0'

R/W Line

         1:4 1:4

Existing Ground

1:4

Pond Section (Dry)

Pond Bottom

Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.
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3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin A

POND NAME : Pond A

March 22, 2016

DT4-006-01

Pond Stage / Storage Calculations

20.00 0.80 ac

20.02 0.79 ac

20.02 0.79 ac

20.02 0.79 ac

19.02 0.72 ac

17.66 0.72 ac

17.65 0.72 ac

17.54 0.62 ac

16.02 0.50 ac

14.02 0.38 ac

5.02 0.12 ac

Required Treatment+Attenuation Vol.= 0.93 ac-ft Provided Treatment+Attenuation Vol.= 1.91 ac-ft

Required Treatment+Attenuation Stage= 17.66 ft Provided Treatment+Attenuation Stage= 19.02 ft

Estimated Treat. Vol.+Storm Sewer Att.= 0.92 ac-ft

Estimated Storm Sewer TW EL.= 17.65 ft HGL requirements met

 Note:  ICPR Routing Model indicates that the peak stage in the pond is 19.12 ft

Provided Treat.Vol.+Att.Vol 1.91 ac-ft

Req'd Treat.Vol+Att. Vol 0.93 ac-ft

Estimated Storm Sewer TW

Pond R/W

STORAGE

Front of Main. Berm

Top of Treatment Vol.

Normal Water Level

Back of Main. Berm

0.85 ac-ft

2.67 ac-ft

0.92 ac-ft

0.00 ac-ft

2.67 ac-ft

ELEVATION DESCRIPTION AREA

2.67 ac-ft

Pond Bottom



Inwood Consulting Engineers, Inc. Made by: ZKE DATE: 2/17/2016

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT4-006-01

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin A

POND NAME : Pond A

NSLRWCD Volume Criteria

2" Over total Basin Area for 24 Hour Period 

Total Basin Area = 7.86 ac

Allowable Discharge = 1.31 ac-ft  /24 hrs Design Discharge = 3.96 ac-ft /24hrs

Allowable Discharge Rate = 0.66 cfs Design Discharge Rate = 2.00 cfs

Total Volume Discharged = 57063.6 cf Total Volume Discharged = 172454 cf

∆ Discharge = 115390.4 cf



Inwood Consulting Engineers, Inc. Made by: ZKE DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin A

POND NAME : Pond A

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics Meterological Zone: 2

Area Product

(ac)

 Roadway Paved Area 3.71 98.00 363.58

 Roadway Pervious Area 3.35 80.00 268.00

 Pond Pervious Area 0.30 80.00 24.00

 Pond Area at NWL 0.50 100.00 50.00

 Total 7.86 705.58

%DCIA = 53.56 %

Non-DCIA CN = 80.00

Composite C = 0.65

Annual Rainfall (P) = 55.00 in

Min. Permanent Pool Vol.  = Area x Composite C x P x 14 / (365 x 12) = 0.90 ac-ft

Stage Storage Calc. for Permanent Pool

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

16.02 Normal Water Level 0.50 3.13

0.44 2.00 0.88

14.02 0.38 2.25

0.25 9.00 2.25

5.02 Pond Bottom 0.12 0.00

Permanent Pool Volume Provided = 3.13 ac-ft

Resident Time Provided = Perm. Pool Vol. Provided x 365 x 12 / (Area x C x P)  = 48.7 Days

March 22, 2016

DT4-006-01

Land Use
CN



Inches

%

Systems available for analysis:
Retention Basin with option for calculating effluent concentration
Wet Detention
Exfiltration Trench
Pervious Pavement
Stormwater Harvesting
 Biofiltration
Greenroof
Rainwater Harvesting
Managed Aquatic Plants Detention
Vegetated Natural Buffer
Vegetated Filter Strip
Swale
Rain Garden
Tree Well
Lined reuse pond
User Defined BMP

Treatment efficiency (N, P) (leave empty if net improvement or BMP analysis is used):

Input data

Calculated or Carryover

 Select the appropriate Meteorological Zone, input the 

appropriate Mean Annual Rainfall amount and select the type 

of analysis

Zone 2

CLICK ON CELL BELOW TO SELECT

55.00Mean Annual Rainfall (Please use rainfall map):

Meteorological Zone (Please use zone map):

Model documentation and example problems.

Net improvement

 Select the STORMWATER TREATMENT ANALYSIS Button below to begin analyzing the 

effectiveness of Best Management Practices.

Type of analysis:

There is a user's manual for the BMPTRAINS model. It can be downloaded from 

www.stormwater.ucf.edu. The results from the example problems shown in the 

manual however may not reflect current model results due to ongoing updates of 

the model.

Blue Numbers = 

Red Numbers =GENERAL SITE INFORMATION: V 7.6

Midway Road PD&E Study Basin A

NAME OF PROJECT

CLICK ON CELL BELOW TO SELECT

VIEW ZONE MAP

VIEW MEAN ANNUAL RAINFALL 
MAP

GO TO INTRODUCTION PAGE

STORMWATER TREATMENT ANALYSIS

METHODOLOGY FOR WET 
DETENTION SYSTEMS

METHODOLOGY FOR CALCULATING REQUIRED TREATMENT 
EFFICIENCY 

METHODOLOGY FOR 
RETENTION SYSTEMS 

METHODOLOGY FOR 
GREENROOF SYSTEMS

METHODOLOGY FOR WATER 
HARVESTING SYSTEMS

GO TO  WATERSHED 
CHARACTERISTICS

RESET INPUT FOR 
STORMWATER 
TREATMENT 
ANALYSIS



PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: 7.86 AC

Total post-development catchment or BMP analysis area: 7.86 AC Average annual pre runoff volume: 14.882 ac-ft/year

Pre-development Non DCIA CN: 80.00 Average annual post runoff volume (note no BMP area): 15.691 ac-ft/year

Pre-development DCIA percentage: 43.30 % Pre-development Annual Mass Loading - Nitrogen: 27.897 kg/year

Post-development Non DCIA CN: 80.00 Pre-development Annual Mass Loading - Phosphorus: 3.671 kg/year

Post-development DCIA percentage: 53.56 % Post-development Annual Mass Loading - Nitrogen: 29.414 kg/year

Estimated BMPArea (No loading from this area) 0.80 AC Post-development Annual Mass Loading - Phosphorus: 3.870 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (No loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:
Pre-development land use: EMC(N): mg/L mg/L

with default EMCs EMC(P): mg/L mg/L
Post-development land use:

with default EMCs

Total pre-development catchment area: AC
Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year
Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year
Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year
Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

USE DEFAULT CONCENTRATIONS

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

PLEASE SELECT LAND USE:

PLEASE SELECT LAND USE:

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.3 CHARACTERISTICS:                                                         OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.2 CHARACTERISTICS:                                                           

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.4 CHARACTERISTICS:                                                                OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT CONFIGURATION

A - Single Catchment
SELECT CATCHMENT CONFIGURATION

Highway: TN=1.520 TP=0.200

Highway: TN=1.520 TP=0.200

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

OVERWRITE DEFAULT CONCENTRATIONS USING:

OVERWRITE DEFAULT CONCENTRATIONS:

USE DEFAULT CONCENTRATIONS

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.1 CHARACTERISTICS:                                       

CLICK ON CELL BELOW TO SELECT

WATERSHED CHARACTERISTICS V 7.6
Blue Numbers = 

Red Numbers =

Input data

Calculated

CLICK ON CELL BELOW TO SELECT

GO TO STORMWATER TREATMENT ANALYSIS

VIEW  CATCHMENT CONFIGURATION

VIEW  AVERAGE ANNUAL RUNOFF 
"C" Factor 

VIEW  EMC & FLUCCS



Required Treatment Eff (Nitrogen): 5.158 %

Required Treatment Eff (Phosphorus): 5.158 %

Total Required Treatment Efficiency:

NOTE !!!: All individual system must be sized prior to 

being analyzed in conjunction with other systems. Please 

read instructions in the CATCHMENT AND TREATMENT 

SUMMARY RESULTS tab for more information.

 Select one of the BMPs below to analyze efficiency or review the summary data.

STORMWATER TREATMENT ANALYSIS:

If not done, specify pre- and post-development watershed characteristics.

Calculated

Input dataBlue Numbers = 

Red Numbers =
V 7.6 GO TO GENERAL SITE INFORMATION PAGE

RETENTION BASIN EXFILTRATION TRENCH

FILTRATION including   
Up-Flow Filters

PERVIOUS 
PAVEMENT

WET DETENTION

GO TO WATERSHED CHARACTERISTICS

STORMWATER 
HARVESTING

GREENROOF
RAINWATER 
HARVESTING

MANAGED AQUATIC 
PLANTS  

VEGETATED 
NATURAL BUFFER

VEGETATED FILTER 
STRIP

SWALERAIN GARDEN

TREE WELL

USER DEFINED BMP

CATCHMENT AND TREATMENT SUMMARY 
RESULTS

LINED REUSE POND &  
UNDERDRAIN INPUT



Loadings from BMP area are contained by the BMP, thus no BMP area load. Catchment 1 Catchment 2 Catchment 3 Catchment 4

Total pre-development catchment area: 7.860 0.000 0.000 0.000 ac

Total post-development catchment area: 7.060 0.000 0.000 0.000 ac

Average annual residence time (between 1 and 500 days): 48.60 days

Littoral Zone or other improvements used? NO

Littoral Zone or other improvement efficiency credit: 0.00 %

Total Nitrogen removal required: 5.158 % Catchment 1 Catchment 2 Catchment 3 Catchment 4

Total Phosphorus removal required: 5.158 % Remaining treatment efficiency needed (Nitrogen): 0.000 %

Total Nitrogen removal efficiency provided: 40.133 % Remaining treatment efficiency needed (Phosphorus): 0.000 %

Total Phosphorous removal efficiency provided: 68.089 %

Is the wet detention sufficient: YES

Average annual runoff volume into the pond: 15.691 ac-ft/yr

To Achieve  the Treatment Efficiency Shown in the Graph Below, the Following Must Hold

Minimum Pond Permanent Pool Volume: 2.089 ac-ft

Blue Numbers = 

WET DETENTION POND SERVING:

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK dated March 2010, by the Department of Environmental 

Protection, available at: http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010 

The purpose of the treatment efficiency 

graphs is to help illustrate the treatment 

efficiency of the wet detention system as 

the function of average annual residence 

time (and permanent pool volume). The 

graph illustrates that there is a point of 

diminished return as the permanent pool 

volume is substantially increased.   The 

lines are produced from the conditions 

of catchment one, thus other catchments 

are shown with the data points.

 NOTE FOR TREATMENT 

EFFICIENCY GRAPH:

REQUIRED REMAINING TREATMENT EFFICIENCIES OF TREATMENT SYSTEM IN SERIES WITH WET 

DETENTION. USE FOR SIZING OF TREATMENT SYSTEM IN SERIES WITH WET DETENTION. 

Red Numbers =

Midway Road PD&E Study Basin A

WET DETENTION: V 7.6 Calculated or Carryover

Input data
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Average Annual Residence Time (days): 

Efficiency Curve (P)

System Efficiency (P)

CAT 1
System Efficiency (P)

CAT 2
System Efficiency (P)

CAT 3
System Efficiency (P)

CAT 4
Efficiency Curve (N)

System Efficiency (N)

CAT 1
System Efficiency (N)

CAT 2
System Efficiency (N)

CAT 3
System Efficiency (N)

CAT 4

GO TO STORMWATER TREATMENT ANALYSIS



Optional Identification  

Catchment 1: Catchment 2: Catchment 3: Catchment 4:

Wet Detention

27.90

3.67

29.41

3.87

5.2

5.2 MET
27.90

3.67

40.1

68.1

17.61 38.79

1.24 2.72

11.80 26.00

2.64 5.80

Nitrogen Post Load (kg/yr)

BMPTRAINS MODEL

Phosphorus Post Load (kg/yr)

Target Load Reduction (P) %

Load Removed, N (kg/yr & Ib/yr):

Load Removed, P (kg/yr & Ib/yr):

Discharged Load, N (kg/yr & lb/yr):

Discharged Load, P (kg/yr & lb/yr):

Target Discharge Load, N (kg/yr)

Target Discharge Load, P (kg/yr)

Provided Overall Efficiency, N (%):

Provided Overall Efficiency, P (%):

BMP Name

BMP Name

Summary Performance of Entire Watershed

BMP Name

Nitrogen Pre Load (kg/yr)

Treatment 

Objectives 

or Target

Midway Road PD&E Study Basin A

CATCHMENTS AND TREATMENT SUMMARY RESULTS V 7.6

2. Certain BMP treatment train combinations have not been evaluated and in practice they are at this time not used,  

3. Wet detention is last when used in a single catchment with other BMPs, except when followed by filtration

     an example is a greenroof following a tree well.

Target Load Reduction (N) %

CALCULATION METHODS:

Catchment 

Configuration
A - Single Catchment

3/22/2016

Phosphorus Pre Load (kg/yr)

1. The effectiveness of each BMP in a single catchment is converted to an equivalent capture volume.

PROJECT TITLE  
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Basin A ICPR 

 



 Design Storm Events

Peak Stage for

Pond A

(ft, NGVD)

Peak Discharge 

for Basin A

(cfs) 

ICPR Node Name Pond A Canal C-103

Existing Condition 18.21 20.74

Proposed Condition 19.12 20.02

∆ Discharge Rate -0.72

Note:

Proposed Conditions:

1. Basin 2A discharges to node "Butterfly Canal" in ICPR Post Model

2. Basin 2B discharges to node "Canal-2B" In ICPR Post Model       

3. Basin 2C Discharges to Node "Wetland 2C" in ICPR Post Model    

Midway Road (CR 712) PD&E from Glades Cut Off Road to Selvitz Road

FPID No. 231440-3-22-01 August 2016

SUMMARY FOR PROPOSED PEAK STAGE FOR BASIN A AND POND A AND PEAK DISCHARGE RATE DIFFERENCE 

BETWEEN EXISTING AND PROPOSED CONDITIONS (25YR/72HR)



 Design Storm Events

Peak Stage for

Pond A

(ft, NGVD)

Peak Discharge 

for Basin A

(cfs) 

ICPR Node Name Pond A Canal C-103

Existing Condition 18.11 18.22

Proposed Condition 18.96 18.11

∆ Discharge Rate -0.11

Note:

Proposed Conditions:

1. Basin 2A discharges to node "Butterfly Canal" in ICPR Post Model

2. Basin 2B discharges to node "Canal-2B" In ICPR Post Model       

3. Basin 2C Discharges to Node "Wetland 2C" in ICPR Post Model    

Midway Road (CR 712) PD&E from Glades Cut Off Road to Selvitz Road

FPID No. 231440-3-22-01 August 2016

SUMMARY FOR PROPOSED PEAK STAGE FOR BASIN A AND POND A AND PEAK DISCHARGE RATE DIFFERENCE 

BETWEEN EXISTING AND PROPOSED CONDITIONS (10YR/72HR)
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Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc.

Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Existing Conditions - Nodal Diagram

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

A:Pond A

U:Basin A

U:Pond Site

T:Canal C-103D:OCS-A



  

Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Existing Conditions - Input Data

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: Basin A                  Node: Pond A                 Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh323                    Peaking Factor: 323.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 15.00          
               Area(ac): 5.970                   Time Shift(hrs): 0.00           
           Curve Number: 88.76              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------
         Name: Pond Site                Node: Pond A                 Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh323                    Peaking Factor: 323.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 15.00          
               Area(ac): 0.790                   Time Shift(hrs): 0.00           
           Curve Number: 92.66              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: Canal C-103         Base Flow(cfs): 0.000          Init Stage(ft): 14.520    
     Group: BASE                                               Warn Stage(ft): 18.520    
      Type: Time/Stage                                        

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00          14.520
          24.00          15.520
          48.00          16.520
          72.00          17.520
          96.00          16.520
         180.00          15.520
         360.00          14.520

------------------------------------------------------------------------------------------
      Name: Pond A              Base Flow(cfs): 0.000          Init Stage(ft): 16.020    
     Group: BASE                                               Warn Stage(ft): 19.020    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         16.020          0.5000
         19.020          0.7200
         20.020          0.7900

==========================================================================================
==== Drop Structures =====================================================================
==========================================================================================

         Name: OCS-A               From Node: Pond A             Length(ft): 95.00          
        Group: BASE                  To Node: Canal C-103             Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Horz Ellipse   Horz Ellipse               Solution Algorithm: Most Restrictive
     Span(in): 30.00          30.00                                    Flow: Both
     Rise(in): 19.00          19.00                      Entrance Loss Coef: 0.000
   Invert(ft): 14.520         14.520                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:
Horizontal Ellipse Concrete: Square edge with headwall

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 3



Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Existing Conditions - Input Data

*** Weir 1 of 3 for Drop Structure OCS-A ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Horizontal                 Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 36.00                        Invert(ft): 20.020         
               Rise(in): 54.00                  Control Elev(ft): 20.020         

*** Weir 2 of 3 for Drop Structure OCS-A ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 36.00                        Invert(ft): 17.120         
               Rise(in): 34.80                  Control Elev(ft): 17.120         

*** Weir 3 of 3 for Drop Structure OCS-A ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 3.00                         Invert(ft): 16.020         
               Rise(in): 3.00                   Control Elev(ft): 15.520         

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 10YR_72HR      
     Filename: F:\Projects\DT4-006-01\admin\Drainage\PSR\Appendix 4 - Pond Design Calcs\Basin A\Pond A ICPR\Basin A\Existing\10Y

      Override Defaults: Yes            
    Storm Duration(hrs): 72.00          
          Rainfall File: Sfwmd72        
    Rainfall Amount(in): 8.50           

Time(hrs)       Print Inc(min) 
--------------- ---------------
72.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: 25YR_72HR      
     Filename: F:\Projects\DT4-006-01\admin\Drainage\PSR\Appendix 4 - Pond Design Calcs\Basin A\Pond A ICPR\Basin A\Existing\25Y

      Override Defaults: Yes            
    Storm Duration(hrs): 72.00          
          Rainfall File: Sfwmd72        
    Rainfall Amount(in): 9.50           

Time(hrs)       Print Inc(min) 
--------------- ---------------
72.000          5.00           

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 10YR_72HR           Hydrology Sim: 10YR_72HR      
     Filename: F:\Projects\DT4-006-01\admin\Drainage\PSR\Appendix 4 - Pond Design Calcs\Basin A\Pond A ICPR\Basin A\Existing\10Y

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 72.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 2 of 3



Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Existing Conditions - Input Data

----------------------------------------------------------------------------------------------------
         Name: 25YR_72HR           Hydrology Sim: 25YR_72HR      
     Filename: F:\Projects\DT4-006-01\admin\Drainage\PSR\Appendix 4 - Pond Design Calcs\Basin A\Pond A ICPR\Basin A\Existing\25Y

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 72.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 3 of 3



  

Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Existing Conditions - Results

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max
           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow
                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

    Canal C-103           BASE      10YR_72HR     72.00     17.52     18.52    0.0007         0     60.00     18.22      0.00      0.00
         Pond A           BASE      10YR_72HR     60.32     18.11     19.02   -0.0050     28450     60.00     17.02     60.32      9.28
    Canal C-103           BASE      25YR_72HR     72.00     17.52     18.52    0.0007         0     60.00     20.74      0.00      0.00
         Pond A           BASE      25YR_72HR     60.32     18.21     19.02    0.0050     28773     60.00     19.12     60.32     10.55

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



  

Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Existing Conditions - Time Series Results

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      10YR_72HR         Pond A           BASE      0.00     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      0.26     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      0.50     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      0.77     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      1.02     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      1.27     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      1.52     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      1.77     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      2.02     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      2.27     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      2.52     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      2.77     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      3.02     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      3.27     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      3.52     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      3.77     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      4.02     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      4.27     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      4.52     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      4.77     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      5.02     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      5.27     16.02     19.02     21780      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      5.52     16.02     19.02     21781      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      5.77     16.02     19.02     21781      0.00      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      6.02     16.02     19.02     21782      0.01      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      6.27     16.02     19.02     21783      0.01      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      6.52     16.02     19.02     21784      0.01      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      6.77     16.02     19.02     21786      0.01      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      7.02     16.02     19.02     21788      0.02      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      7.27     16.02     19.02     21790      0.02      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      7.52     16.02     19.02     21793      0.02      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      7.77     16.03     19.02     21796      0.03      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      8.02     16.03     19.02     21800      0.03      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      8.27     16.03     19.02     21804      0.03      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      8.52     16.03     19.02     21808      0.03      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      8.77     16.03     19.02     21813      0.04      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      9.02     16.03     19.02     21818      0.04      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      9.27     16.03     19.02     21823      0.04      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      9.52     16.04     19.02     21828      0.04      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE      9.77     16.04     19.02     21834      0.05      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     10.02     16.04     19.02     21840      0.05      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     10.27     16.04     19.02     21847      0.05      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     10.52     16.04     19.02     21853      0.05      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     10.77     16.05     19.02     21860      0.05      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     11.02     16.05     19.02     21867      0.06      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     11.27     16.05     19.02     21875      0.06      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     11.52     16.05     19.02     21882      0.06      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     11.77     16.05     19.02     21890      0.06      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     12.02     16.06     19.02     21898      0.06      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     12.27     16.06     19.02     21906      0.07      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     12.52     16.06     19.02     21915      0.07      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     12.77     16.06     19.02     21923      0.07      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     13.02     16.07     19.02     21932      0.07      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     13.27     16.07     19.02     21941      0.07      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     13.52     16.07     19.02     21950      0.07      0.00       0.0       0.0
      10YR_72HR         Pond A           BASE     13.77     16.08     19.02     21959      0.08      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     14.02     16.08     19.02     21968      0.08      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     14.27     16.08     19.02     21978      0.08      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     14.52     16.08     19.02     21987      0.08      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     14.77     16.09     19.02     21997      0.08      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     15.02     16.09     19.02     22006      0.08      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     15.27     16.09     19.02     22016      0.08      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     15.52     16.10     19.02     22026      0.09      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     15.77     16.10     19.02     22036      0.09      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     16.02     16.10     19.02     22046      0.09      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     16.27     16.11     19.02     22056      0.09      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     16.52     16.11     19.02     22066      0.09      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     16.77     16.11     19.02     22076      0.09      0.01       0.0       0.0
      10YR_72HR         Pond A           BASE     17.02     16.12     19.02     22087      0.09      0.02       0.1       0.0
      10YR_72HR         Pond A           BASE     17.27     16.12     19.02     22097      0.09      0.02       0.1       0.0
      10YR_72HR         Pond A           BASE     17.52     16.12     19.02     22107      0.10      0.02       0.1       0.0
      10YR_72HR         Pond A           BASE     17.77     16.13     19.02     22117      0.10      0.02       0.1       0.0
      10YR_72HR         Pond A           BASE     18.02     16.13     19.02     22128      0.10      0.02       0.1       0.0
      10YR_72HR         Pond A           BASE     18.27     16.13     19.02     22138      0.10      0.02       0.1       0.0
      10YR_72HR         Pond A           BASE     18.52     16.14     19.02     22148      0.10      0.02       0.1       0.0
      10YR_72HR         Pond A           BASE     18.77     16.14     19.02     22158      0.10      0.02       0.1       0.0
      10YR_72HR         Pond A           BASE     19.02     16.14     19.02     22168      0.10      0.02       0.1       0.0
      10YR_72HR         Pond A           BASE     19.27     16.14     19.02     22179      0.10      0.02       0.1       0.0
      10YR_72HR         Pond A           BASE     19.52     16.15     19.02     22189      0.10      0.03       0.1       0.0
      10YR_72HR         Pond A           BASE     19.77     16.15     19.02     22199      0.11      0.03       0.1       0.0
      10YR_72HR         Pond A           BASE     20.02     16.15     19.02     22209      0.11      0.03       0.1       0.0
      10YR_72HR         Pond A           BASE     20.27     16.16     19.02     22219      0.11      0.03       0.1       0.0
      10YR_72HR         Pond A           BASE     20.52     16.16     19.02     22229      0.11      0.03       0.1       0.0
      10YR_72HR         Pond A           BASE     20.77     16.16     19.02     22239      0.11      0.03       0.1       0.0
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Existing Conditions - Time Series Results

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      10YR_72HR         Pond A           BASE     21.02     16.17     19.02     22249      0.11      0.03       0.1       0.0
      10YR_72HR         Pond A           BASE     21.27     16.17     19.02     22259      0.11      0.03       0.1       0.0
      10YR_72HR         Pond A           BASE     21.52     16.17     19.02     22269      0.11      0.04       0.1       0.0
      10YR_72HR         Pond A           BASE     21.77     16.18     19.02     22278      0.11      0.04       0.1       0.0
      10YR_72HR         Pond A           BASE     22.02     16.18     19.02     22288      0.11      0.04       0.1       0.0
      10YR_72HR         Pond A           BASE     22.27     16.18     19.02     22298      0.11      0.04       0.1       0.0
      10YR_72HR         Pond A           BASE     22.52     16.19     19.02     22307      0.12      0.04       0.1       0.0
      10YR_72HR         Pond A           BASE     22.77     16.19     19.02     22317      0.12      0.04       0.1       0.0
      10YR_72HR         Pond A           BASE     23.02     16.19     19.02     22326      0.12      0.04       0.1       0.0
      10YR_72HR         Pond A           BASE     23.27     16.19     19.02     22336      0.12      0.04       0.1       0.0
      10YR_72HR         Pond A           BASE     23.52     16.20     19.02     22345      0.12      0.05       0.1       0.0
      10YR_72HR         Pond A           BASE     23.77     16.20     19.02     22354      0.12      0.05       0.1       0.0
      10YR_72HR         Pond A           BASE     24.02     16.20     19.02     22363      0.12      0.05       0.1       0.0
      10YR_72HR         Pond A           BASE     24.27     16.21     19.02     22374      0.15      0.05       0.1       0.0
      10YR_72HR         Pond A           BASE     24.52     16.21     19.02     22388      0.17      0.05       0.1       0.0
      10YR_72HR         Pond A           BASE     24.77     16.22     19.02     22403      0.17      0.05       0.1       0.0
      10YR_72HR         Pond A           BASE     25.02     16.22     19.02     22419      0.18      0.06       0.1       0.0
      10YR_72HR         Pond A           BASE     25.27     16.22     19.02     22435      0.18      0.06       0.1       0.0
      10YR_72HR         Pond A           BASE     25.52     16.23     19.02     22450      0.18      0.06       0.1       0.0
      10YR_72HR         Pond A           BASE     25.77     16.23     19.02     22466      0.18      0.06       0.1       0.0
      10YR_72HR         Pond A           BASE     26.02     16.24     19.02     22481      0.18      0.06       0.1       0.0
      10YR_72HR         Pond A           BASE     26.27     16.24     19.02     22496      0.19      0.07       0.1       0.0
      10YR_72HR         Pond A           BASE     26.52     16.25     19.02     22511      0.19      0.07       0.1       0.0
      10YR_72HR         Pond A           BASE     26.77     16.25     19.02     22527      0.19      0.07       0.2       0.0
      10YR_72HR         Pond A           BASE     27.02     16.26     19.02     22542      0.19      0.07       0.2       0.0
      10YR_72HR         Pond A           BASE     27.27     16.26     19.02     22557      0.19      0.07       0.2       0.0
      10YR_72HR         Pond A           BASE     27.52     16.27     19.02     22572      0.19      0.07       0.2       0.0
      10YR_72HR         Pond A           BASE     27.77     16.27     19.02     22587      0.19      0.08       0.2       0.0
      10YR_72HR         Pond A           BASE     28.02     16.28     19.02     22601      0.19      0.08       0.2       0.0
      10YR_72HR         Pond A           BASE     28.27     16.28     19.02     22616      0.19      0.08       0.2       0.0
      10YR_72HR         Pond A           BASE     28.52     16.29     19.02     22631      0.20      0.08       0.2       0.0
      10YR_72HR         Pond A           BASE     28.77     16.29     19.02     22645      0.20      0.08       0.2       0.0
      10YR_72HR         Pond A           BASE     29.02     16.30     19.02     22659      0.20      0.09       0.2       0.0
      10YR_72HR         Pond A           BASE     29.27     16.30     19.02     22673      0.20      0.09       0.2       0.1
      10YR_72HR         Pond A           BASE     29.52     16.30     19.02     22687      0.20      0.09       0.2       0.1
      10YR_72HR         Pond A           BASE     29.77     16.31     19.02     22701      0.20      0.09       0.2       0.1
      10YR_72HR         Pond A           BASE     30.02     16.31     19.02     22714      0.20      0.10       0.2       0.1
      10YR_72HR         Pond A           BASE     30.27     16.32     19.02     22728      0.20      0.10       0.2       0.1
      10YR_72HR         Pond A           BASE     30.52     16.32     19.02     22741      0.20      0.10       0.2       0.1
      10YR_72HR         Pond A           BASE     30.77     16.32     19.02     22754      0.20      0.10       0.2       0.1
      10YR_72HR         Pond A           BASE     31.02     16.33     19.02     22767      0.21      0.10       0.2       0.1
      10YR_72HR         Pond A           BASE     31.27     16.33     19.02     22780      0.21      0.10       0.2       0.1
      10YR_72HR         Pond A           BASE     31.52     16.34     19.02     22793      0.21      0.10       0.2       0.1
      10YR_72HR         Pond A           BASE     31.77     16.34     19.02     22806      0.21      0.10       0.2       0.1
      10YR_72HR         Pond A           BASE     32.02     16.35     19.02     22819      0.21      0.11       0.2       0.1
      10YR_72HR         Pond A           BASE     32.27     16.35     19.02     22832      0.21      0.11       0.2       0.1
      10YR_72HR         Pond A           BASE     32.52     16.35     19.02     22845      0.21      0.11       0.2       0.1
      10YR_72HR         Pond A           BASE     32.77     16.36     19.02     22858      0.21      0.11       0.3       0.1
      10YR_72HR         Pond A           BASE     33.02     16.36     19.02     22871      0.21      0.11       0.3       0.1
      10YR_72HR         Pond A           BASE     33.27     16.37     19.02     22883      0.21      0.11       0.3       0.1
      10YR_72HR         Pond A           BASE     33.52     16.37     19.02     22896      0.21      0.11       0.3       0.1
      10YR_72HR         Pond A           BASE     33.77     16.37     19.02     22909      0.21      0.11       0.3       0.1
      10YR_72HR         Pond A           BASE     34.02     16.38     19.02     22921      0.21      0.11       0.3       0.1
      10YR_72HR         Pond A           BASE     34.27     16.38     19.02     22934      0.21      0.11       0.3       0.1
      10YR_72HR         Pond A           BASE     34.52     16.39     19.02     22946      0.22      0.12       0.3       0.1
      10YR_72HR         Pond A           BASE     34.77     16.39     19.02     22959      0.22      0.12       0.3       0.1
      10YR_72HR         Pond A           BASE     35.02     16.39     19.02     22971      0.22      0.12       0.3       0.1
      10YR_72HR         Pond A           BASE     35.27     16.40     19.02     22983      0.22      0.12       0.3       0.1
      10YR_72HR         Pond A           BASE     35.52     16.40     19.02     22996      0.22      0.12       0.3       0.1
      10YR_72HR         Pond A           BASE     35.77     16.40     19.02     23008      0.22      0.12       0.3       0.1
      10YR_72HR         Pond A           BASE     36.02     16.41     19.02     23020      0.22      0.12       0.3       0.1
      10YR_72HR         Pond A           BASE     36.27     16.41     19.02     23033      0.22      0.12       0.3       0.1
      10YR_72HR         Pond A           BASE     36.52     16.42     19.02     23045      0.22      0.12       0.3       0.1
      10YR_72HR         Pond A           BASE     36.77     16.42     19.02     23057      0.22      0.12       0.3       0.1
      10YR_72HR         Pond A           BASE     37.02     16.42     19.02     23070      0.22      0.12       0.3       0.1
      10YR_72HR         Pond A           BASE     37.27     16.43     19.02     23082      0.22      0.13       0.3       0.1
      10YR_72HR         Pond A           BASE     37.52     16.43     19.02     23094      0.22      0.13       0.3       0.1
      10YR_72HR         Pond A           BASE     37.77     16.44     19.02     23106      0.23      0.13       0.3       0.1
      10YR_72HR         Pond A           BASE     38.02     16.44     19.02     23119      0.23      0.13       0.3       0.1
      10YR_72HR         Pond A           BASE     38.27     16.44     19.02     23131      0.23      0.13       0.4       0.1
      10YR_72HR         Pond A           BASE     38.52     16.45     19.02     23143      0.23      0.13       0.4       0.1
      10YR_72HR         Pond A           BASE     38.77     16.45     19.02     23155      0.23      0.13       0.4       0.1
      10YR_72HR         Pond A           BASE     39.02     16.45     19.02     23167      0.23      0.13       0.4       0.1
      10YR_72HR         Pond A           BASE     39.27     16.46     19.02     23179      0.23      0.13       0.4       0.1
      10YR_72HR         Pond A           BASE     39.52     16.46     19.02     23191      0.23      0.13       0.4       0.1
      10YR_72HR         Pond A           BASE     39.77     16.47     19.02     23204      0.23      0.13       0.4       0.2
      10YR_72HR         Pond A           BASE     40.02     16.47     19.02     23217      0.23      0.13       0.4       0.2
      10YR_72HR         Pond A           BASE     40.27     16.47     19.02     23230      0.23      0.12       0.4       0.2
      10YR_72HR         Pond A           BASE     40.52     16.48     19.02     23243      0.23      0.12       0.4       0.2
      10YR_72HR         Pond A           BASE     40.77     16.48     19.02     23256      0.23      0.12       0.4       0.2
      10YR_72HR         Pond A           BASE     41.02     16.49     19.02     23270      0.23      0.12       0.4       0.2
      10YR_72HR         Pond A           BASE     41.27     16.49     19.02     23284      0.23      0.12       0.4       0.2
      10YR_72HR         Pond A           BASE     41.52     16.50     19.02     23298      0.23      0.12       0.4       0.2
      10YR_72HR         Pond A           BASE     41.77     16.50     19.02     23312      0.23      0.12       0.4       0.2
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Existing Conditions - Time Series Results

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      10YR_72HR         Pond A           BASE     42.02     16.50     19.02     23327      0.23      0.11       0.4       0.2
      10YR_72HR         Pond A           BASE     42.27     16.51     19.02     23342      0.23      0.11       0.4       0.2
      10YR_72HR         Pond A           BASE     42.52     16.51     19.02     23357      0.23      0.11       0.4       0.2
      10YR_72HR         Pond A           BASE     42.77     16.52     19.02     23372      0.23      0.11       0.4       0.2
      10YR_72HR         Pond A           BASE     43.02     16.52     19.02     23387      0.23      0.11       0.4       0.2
      10YR_72HR         Pond A           BASE     43.27     16.53     19.02     23403      0.23      0.11       0.4       0.2
      10YR_72HR         Pond A           BASE     43.52     16.53     19.02     23419      0.24      0.11       0.5       0.2
      10YR_72HR         Pond A           BASE     43.77     16.54     19.02     23435      0.24      0.10       0.5       0.2
      10YR_72HR         Pond A           BASE     44.02     16.54     19.02     23451      0.24      0.10       0.5       0.2
      10YR_72HR         Pond A           BASE     44.27     16.55     19.02     23468      0.24      0.10       0.5       0.2
      10YR_72HR         Pond A           BASE     44.52     16.55     19.02     23484      0.24      0.10       0.5       0.2
      10YR_72HR         Pond A           BASE     44.77     16.56     19.02     23501      0.24      0.10       0.5       0.2
      10YR_72HR         Pond A           BASE     45.02     16.56     19.02     23518      0.24      0.10       0.5       0.2
      10YR_72HR         Pond A           BASE     45.27     16.57     19.02     23535      0.24      0.10       0.5       0.2
      10YR_72HR         Pond A           BASE     45.52     16.58     19.02     23553      0.24      0.09       0.5       0.2
      10YR_72HR         Pond A           BASE     45.77     16.58     19.02     23571      0.24      0.09       0.5       0.2
      10YR_72HR         Pond A           BASE     46.02     16.59     19.02     23588      0.24      0.09       0.5       0.2
      10YR_72HR         Pond A           BASE     46.27     16.59     19.02     23607      0.24      0.09       0.5       0.2
      10YR_72HR         Pond A           BASE     46.52     16.60     19.02     23625      0.24      0.09       0.5       0.2
      10YR_72HR         Pond A           BASE     46.77     16.60     19.02     23643      0.24      0.09       0.5       0.2
      10YR_72HR         Pond A           BASE     47.02     16.61     19.02     23662      0.24      0.09       0.5       0.2
      10YR_72HR         Pond A           BASE     47.27     16.62     19.02     23681      0.24      0.08       0.5       0.2
      10YR_72HR         Pond A           BASE     47.52     16.62     19.02     23700      0.24      0.08       0.5       0.2
      10YR_72HR         Pond A           BASE     47.77     16.63     19.02     23719      0.24      0.08       0.5       0.2
      10YR_72HR         Pond A           BASE     48.02     16.63     19.02     23739      0.24      0.08       0.5       0.2
      10YR_72HR         Pond A           BASE     48.27     16.64     19.02     23759      0.26      0.08       0.5       0.2
      10YR_72HR         Pond A           BASE     48.52     16.65     19.02     23782      0.26      0.08       0.6       0.2
      10YR_72HR         Pond A           BASE     48.77     16.65     19.02     23805      0.27      0.08       0.6       0.2
      10YR_72HR         Pond A           BASE     49.02     16.66     19.02     23828      0.27      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     49.27     16.67     19.02     23852      0.27      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     49.52     16.68     19.02     23876      0.27      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     49.77     16.68     19.02     23900      0.28      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     50.02     16.69     19.02     23925      0.28      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     50.27     16.70     19.02     23951      0.30      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     50.52     16.71     19.02     23981      0.32      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     50.77     16.72     19.02     24011      0.32      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     51.02     16.73     19.02     24042      0.33      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     51.27     16.74     19.02     24074      0.34      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     51.52     16.75     19.02     24108      0.35      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     51.77     16.76     19.02     24142      0.36      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     52.02     16.77     19.02     24176      0.36      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     52.27     16.78     19.02     24214      0.42      0.07       0.6       0.2
      10YR_72HR         Pond A           BASE     52.52     16.80     19.02     24258      0.45      0.07       0.7       0.2
      10YR_72HR         Pond A           BASE     52.77     16.81     19.02     24304      0.46      0.07       0.7       0.2
      10YR_72HR         Pond A           BASE     53.02     16.82     19.02     24351      0.47      0.07       0.7       0.3
      10YR_72HR         Pond A           BASE     53.27     16.84     19.02     24401      0.53      0.07       0.7       0.3
      10YR_72HR         Pond A           BASE     53.52     16.86     19.02     24456      0.56      0.08       0.7       0.3
      10YR_72HR         Pond A           BASE     53.77     16.88     19.02     24514      0.58      0.08       0.7       0.3
      10YR_72HR         Pond A           BASE     54.02     16.89     19.02     24573      0.58      0.08       0.7       0.3
      10YR_72HR         Pond A           BASE     54.27     16.91     19.02     24634      0.65      0.09       0.7       0.3
      10YR_72HR         Pond A           BASE     54.52     16.93     19.02     24702      0.68      0.09       0.7       0.3
      10YR_72HR         Pond A           BASE     54.77     16.96     19.02     24771      0.69      0.09       0.8       0.3
      10YR_72HR         Pond A           BASE     55.02     16.98     19.02     24841      0.70      0.10       0.8       0.3
      10YR_72HR         Pond A           BASE     55.27     17.00     19.02     24914      0.77      0.10       0.8       0.3
      10YR_72HR         Pond A           BASE     55.52     17.03     19.02     24993      0.80      0.10       0.8       0.3
      10YR_72HR         Pond A           BASE     55.77     17.05     19.02     25074      0.82      0.11       0.8       0.3
      10YR_72HR         Pond A           BASE     56.02     17.08     19.02     25155      0.82      0.11       0.8       0.3
      10YR_72HR         Pond A           BASE     56.27     17.10     19.02     25240      0.90      0.12       0.9       0.3
      10YR_72HR         Pond A           BASE     56.52     17.13     19.02     25332      0.94      0.13       0.9       0.3
      10YR_72HR         Pond A           BASE     56.77     17.16     19.02     25421      0.96      0.20       0.9       0.3
      10YR_72HR         Pond A           BASE     57.02     17.19     19.02     25503      0.97      0.29       0.9       0.3
      10YR_72HR         Pond A           BASE     57.27     17.21     19.02     25579      1.07      0.39       0.9       0.3
      10YR_72HR         Pond A           BASE     57.52     17.23     19.02     25653      1.12      0.49       1.0       0.3
      10YR_72HR         Pond A           BASE     57.77     17.25     19.02     25722      1.20      0.60       1.0       0.3
      10YR_72HR         Pond A           BASE     58.02     17.27     19.02     25785      1.24      0.71       1.0       0.3
      10YR_72HR         Pond A           BASE     58.27     17.29     19.02     25842      1.33      0.82       1.0       0.3
      10YR_72HR         Pond A           BASE     58.52     17.31     19.02     25896      1.38      0.92       1.1       0.4
      10YR_72HR         Pond A           BASE     58.77     17.33     19.02     25953      1.64      1.04       1.1       0.4
      10YR_72HR         Pond A           BASE     59.02     17.35     19.02     26022      1.80      1.18       1.1       0.4
      10YR_72HR         Pond A           BASE     59.27     17.38     19.02     26110      2.40      1.38       1.2       0.4
      10YR_72HR         Pond A           BASE     59.52     17.41     19.02     26228      2.97      1.67       1.2       0.5
      10YR_72HR         Pond A           BASE     59.75     17.56     19.02     26694     11.63      2.95       1.4       0.5
      10YR_72HR         Pond A           BASE     60.00     17.89     19.02     27750     17.02      6.62       1.7       0.6
      10YR_72HR         Pond A           BASE     60.25     18.10     19.02     28426     10.88      9.20       2.0       0.8
      10YR_72HR         Pond A           BASE     60.50     18.08     19.02     28363      6.89      8.93       2.1       1.0
      10YR_72HR         Pond A           BASE     60.76     17.99     19.02     28062      4.14      7.77       2.3       1.1
      10YR_72HR         Pond A           BASE     61.01     17.87     19.02     27683      2.80      6.31       2.3       1.3
      10YR_72HR         Pond A           BASE     61.25     17.76     19.02     27344      2.08      5.08       2.4       1.4
      10YR_72HR         Pond A           BASE     61.50     17.67     19.02     27064      1.79      4.12       2.4       1.5
      10YR_72HR         Pond A           BASE     61.75     17.60     19.02     26843      1.56      3.39       2.5       1.6
      10YR_72HR         Pond A           BASE     62.00     17.55     19.02     26668      1.44      2.84       2.5       1.6
      10YR_72HR         Pond A           BASE     62.26     17.50     19.02     26522      1.20      2.41       2.5       1.7
      10YR_72HR         Pond A           BASE     62.51     17.47     19.02     26401      1.08      2.07       2.5       1.7
      10YR_72HR         Pond A           BASE     62.76     17.44     19.02     26302      0.97      1.80       2.6       1.8
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Existing Conditions - Time Series Results

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      10YR_72HR         Pond A           BASE     63.01     17.41     19.02     26221      0.92      1.58       2.6       1.8
      10YR_72HR         Pond A           BASE     63.26     17.39     19.02     26157      0.91      1.41       2.6       1.8
      10YR_72HR         Pond A           BASE     63.51     17.37     19.02     26108      0.90      1.28       2.6       1.9
      10YR_72HR         Pond A           BASE     63.76     17.36     19.02     26072      0.90      1.18       2.6       1.9
      10YR_72HR         Pond A           BASE     64.01     17.36     19.02     26046      0.90      1.10       2.7       1.9
      10YR_72HR         Pond A           BASE     64.26     17.35     19.02     26018      0.71      1.02       2.7       1.9
      10YR_72HR         Pond A           BASE     64.51     17.34     19.02     25983      0.60      0.92       2.7       2.0
      10YR_72HR         Pond A           BASE     64.76     17.33     19.02     25950      0.56      0.82       2.7       2.0
      10YR_72HR         Pond A           BASE     65.01     17.32     19.02     25925      0.54      0.74       2.7       2.0
      10YR_72HR         Pond A           BASE     65.26     17.31     19.02     25907      0.54      0.67       2.7       2.0
      10YR_72HR         Pond A           BASE     65.51     17.31     19.02     25896      0.54      0.61       2.7       2.0
      10YR_72HR         Pond A           BASE     65.76     17.31     19.02     25891      0.54      0.55       2.7       2.0
      10YR_72HR         Pond A           BASE     66.01     17.31     19.02     25893      0.54      0.50       2.7       2.0
      10YR_72HR         Pond A           BASE     66.26     17.31     19.02     25901      0.54      0.45       2.8       2.1
      10YR_72HR         Pond A           BASE     66.51     17.31     19.02     25914      0.54      0.40       2.8       2.1
      10YR_72HR         Pond A           BASE     66.76     17.32     19.02     25932      0.54      0.35       2.8       2.1
      10YR_72HR         Pond A           BASE     67.01     17.33     19.02     25955      0.54      0.32       2.8       2.1
      10YR_72HR         Pond A           BASE     67.26     17.34     19.02     25982      0.54      0.29       2.8       2.1
      10YR_72HR         Pond A           BASE     67.51     17.34     19.02     26010      0.54      0.27       2.8       2.1
      10YR_72HR         Pond A           BASE     67.76     17.35     19.02     26041      0.54      0.26       2.8       2.1
      10YR_72HR         Pond A           BASE     68.01     17.36     19.02     26072      0.54      0.26       2.8       2.1
      10YR_72HR         Pond A           BASE     68.26     17.37     19.02     26100      0.44      0.22       2.8       2.1
      10YR_72HR         Pond A           BASE     68.51     17.38     19.02     26124      0.39      0.16       2.9       2.1
      10YR_72HR         Pond A           BASE     68.76     17.39     19.02     26151      0.37      0.11       2.9       2.1
      10YR_72HR         Pond A           BASE     69.01     17.40     19.02     26181      0.36      0.08       2.9       2.1
      10YR_72HR         Pond A           BASE     69.26     17.41     19.02     26213      0.36      0.06       2.9       2.1
      10YR_72HR         Pond A           BASE     69.51     17.42     19.02     26246      0.36      0.06       2.9       2.1
      10YR_72HR         Pond A           BASE     69.76     17.43     19.02     26279      0.36      0.06       2.9       2.1
      10YR_72HR         Pond A           BASE     70.01     17.44     19.02     26312      0.36      0.06       2.9       2.1
      10YR_72HR         Pond A           BASE     70.26     17.45     19.02     26345      0.36      0.06       2.9       2.1
      10YR_72HR         Pond A           BASE     70.51     17.46     19.02     26378      0.36      0.06       2.9       2.1
      10YR_72HR         Pond A           BASE     70.76     17.47     19.02     26412      0.36      0.06       2.9       2.1
      10YR_72HR         Pond A           BASE     71.01     17.48     19.02     26445      0.36      0.06       2.9       2.1
      10YR_72HR         Pond A           BASE     71.26     17.49     19.02     26478      0.36      0.06       2.9       2.1
      10YR_72HR         Pond A           BASE     71.51     17.50     19.02     26511      0.36      0.06       2.9       2.1
      10YR_72HR         Pond A           BASE     71.76     17.51     19.02     26544      0.36      0.06       3.0       2.1
      10YR_72HR         Pond A           BASE     72.01     17.52     19.02     26575      0.36      0.05       3.0       2.1
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed - Nodal Diagram

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

A:Pond A

U:Basin A

T:Canal C-103D:OCS-A



  

Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed -  Input Data

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: Basin A                  Node: Pond A                 Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh323                    Peaking Factor: 323.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 15.00          
               Area(ac): 5.970                   Time Shift(hrs): 0.00           
           Curve Number: 91.20              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------
         Name: Pond Site                Node: Pond A                 Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh323                    Peaking Factor: 323.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 15.00          
               Area(ac): 0.790                   Time Shift(hrs): 0.00           
           Curve Number: 92.66              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: Canal C-103         Base Flow(cfs): 0.000          Init Stage(ft): 14.520    
     Group: BASE                                               Warn Stage(ft): 18.520    
      Type: Time/Stage                                        

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00          14.520
          24.00          15.520
          48.00          16.520
          72.00          17.520
          96.00          16.520
         180.00          15.520
         360.00          14.520

------------------------------------------------------------------------------------------
      Name: Pond A              Base Flow(cfs): 0.000          Init Stage(ft): 16.020    
     Group: BASE                                               Warn Stage(ft): 19.020    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         16.020          0.5000
         19.020          0.7200
         20.020          0.7900

==========================================================================================
==== Drop Structures =====================================================================
==========================================================================================

         Name: OCS-A               From Node: Pond A             Length(ft): 95.00          
        Group: BASE                  To Node: Canal C-103             Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Horz Ellipse   Horz Ellipse               Solution Algorithm: Most Restrictive
     Span(in): 30.00          30.00                                    Flow: Both
     Rise(in): 19.00          19.00                      Entrance Loss Coef: 0.000
   Invert(ft): 14.520         14.520                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:
Horizontal Ellipse Concrete: Square edge with headwall
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed -  Input Data

*** Weir 1 of 3 for Drop Structure OCS-A ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Horizontal                 Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 36.00                        Invert(ft): 20.020         
               Rise(in): 54.00                  Control Elev(ft): 20.020         

*** Weir 2 of 3 for Drop Structure OCS-A ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 30.00                        Invert(ft): 17.540         
               Rise(in): 28.80                  Control Elev(ft): 17.540         

*** Weir 3 of 3 for Drop Structure OCS-A ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 3.00                         Invert(ft): 16.020         
               Rise(in): 3.00                   Control Elev(ft): 15.520         

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 10YR_72HR      
     Filename: F:\Projects\DT4-006-01\admin\Drainage\PSR\Appendix 4 - Pond Design Calcs\Basin A\Pond A ICPR\Basin A\Proposed - E

      Override Defaults: Yes            
    Storm Duration(hrs): 72.00          
          Rainfall File: Sfwmd72        
    Rainfall Amount(in): 8.50           

Time(hrs)       Print Inc(min) 
--------------- ---------------
72.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: 25YR_72HR      
     Filename: F:\Projects\DT4-006-01\admin\Drainage\PSR\Appendix 4 - Pond Design Calcs\Basin A\Pond A ICPR\Basin A\Proposed - E

      Override Defaults: Yes            
    Storm Duration(hrs): 72.00          
          Rainfall File: Sfwmd72        
    Rainfall Amount(in): 9.50           

Time(hrs)       Print Inc(min) 
--------------- ---------------
72.000          5.00           

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 10YR_72HR           Hydrology Sim: 10YR_72HR      
     Filename: F:\Projects\DT4-006-01\admin\Drainage\PSR\Appendix 4 - Pond Design Calcs\Basin A\Pond A ICPR\Basin A\Proposed - E

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 72.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed -  Input Data

----------------------------------------------------------------------------------------------------
         Name: 25YR_72HR           Hydrology Sim: 25YR_72HR      
     Filename: F:\Projects\DT4-006-01\admin\Drainage\PSR\Appendix 4 - Pond Design Calcs\Basin A\Pond A ICPR\Basin A\Proposed - E

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 72.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed - Results

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max
           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow
                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

    Canal C-103           BASE      10YR_72HR     71.99    17.520    18.520    0.0007         0     60.28    18.105      0.00     0.000
         Pond A           BASE      10YR_72HR     60.29    18.960    19.020    0.0050     31171     60.00    30.364     60.28    18.105
    Canal C-103           BASE      25YR_72HR     72.01    17.520    18.520    0.0007         0     60.29    20.016      0.00     0.000
         Pond A           BASE      25YR_72HR     60.29    19.116    19.020   -0.0050     31656     60.00    34.128     60.29    20.016
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed - Time Series Results

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      10YR_72HR    Canal C-103           BASE      0.00    14.520    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      0.26    14.531    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      0.50    14.541    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      0.77    14.552    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      1.02    14.562    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      1.27    14.573    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      1.52    14.583    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      1.77    14.594    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      2.02    14.604    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      2.27    14.614    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      2.52    14.625    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      2.77    14.635    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      3.02    14.646    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      3.27    14.656    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      3.52    14.667    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      3.77    14.677    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      4.02    14.687    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      4.27    14.698    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      4.52    14.708    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      4.77    14.719    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      5.02    14.729    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      5.27    14.739    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      5.52    14.750    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      5.77    14.760    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      6.02    14.771    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      6.27    14.781    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      6.52    14.792    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      6.77    14.802    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      7.02    14.812    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      7.27    14.823    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      7.52    14.833    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      7.77    14.844    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      8.02    14.854    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      8.27    14.864    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      8.52    14.875    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      8.77    14.885    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      9.02    14.896    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      9.27    14.906    18.520         0     0.000     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      9.52    14.917    18.520         0     0.001     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE      9.77    14.927    18.520         0     0.001     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE     10.02    14.937    18.520         0     0.001     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE     10.27    14.948    18.520         0     0.001     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE     10.52    14.958    18.520         0     0.002     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE     10.77    14.969    18.520         0     0.002     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE     11.02    14.979    18.520         0     0.003     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE     11.27    14.989    18.520         0     0.003     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE     11.52    15.000    18.520         0     0.004     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE     11.77    15.010    18.520         0     0.004     0.000     0.000     0.000
      10YR_72HR    Canal C-103           BASE     12.02    15.021    18.520         0     0.005     0.000     0.001     0.000
      10YR_72HR    Canal C-103           BASE     12.27    15.031    18.520         0     0.006     0.000     0.001     0.000
      10YR_72HR    Canal C-103           BASE     12.52    15.042    18.520         0     0.007     0.000     0.001     0.000
      10YR_72HR    Canal C-103           BASE     12.77    15.052    18.520         0     0.008     0.000     0.001     0.000
      10YR_72HR    Canal C-103           BASE     13.02    15.062    18.520         0     0.009     0.000     0.001     0.000
      10YR_72HR    Canal C-103           BASE     13.27    15.073    18.520         0     0.010     0.000     0.001     0.000
      10YR_72HR    Canal C-103           BASE     13.52    15.083    18.520         0     0.011     0.000     0.001     0.000
      10YR_72HR    Canal C-103           BASE     13.77    15.094    18.520         0     0.012     0.000     0.002     0.000
      10YR_72HR    Canal C-103           BASE     14.02    15.104    18.520         0     0.013     0.000     0.002     0.000
      10YR_72HR    Canal C-103           BASE     14.27    15.114    18.520         0     0.015     0.000     0.002     0.000
      10YR_72HR    Canal C-103           BASE     14.52    15.125    18.520         0     0.016     0.000     0.003     0.000
      10YR_72HR    Canal C-103           BASE     14.77    15.135    18.520         0     0.018     0.000     0.003     0.000
      10YR_72HR    Canal C-103           BASE     15.02    15.146    18.520         0     0.019     0.000     0.003     0.000
      10YR_72HR    Canal C-103           BASE     15.27    15.156    18.520         0     0.021     0.000     0.004     0.000
      10YR_72HR    Canal C-103           BASE     15.52    15.167    18.520         0     0.023     0.000     0.004     0.000
      10YR_72HR    Canal C-103           BASE     15.77    15.177    18.520         0     0.024     0.000     0.005     0.000
      10YR_72HR    Canal C-103           BASE     16.02    15.187    18.520         0     0.026     0.000     0.005     0.000
      10YR_72HR    Canal C-103           BASE     16.27    15.198    18.520         0     0.028     0.000     0.006     0.000
      10YR_72HR    Canal C-103           BASE     16.52    15.208    18.520         0     0.030     0.000     0.006     0.000
      10YR_72HR    Canal C-103           BASE     16.77    15.219    18.520         0     0.032     0.000     0.007     0.000
      10YR_72HR    Canal C-103           BASE     17.02    15.229    18.520         0     0.034     0.000     0.008     0.000
      10YR_72HR    Canal C-103           BASE     17.27    15.239    18.520         0     0.036     0.000     0.008     0.000
      10YR_72HR    Canal C-103           BASE     17.52    15.250    18.520         0     0.038     0.000     0.009     0.000
      10YR_72HR    Canal C-103           BASE     17.77    15.260    18.520         0     0.040     0.000     0.010     0.000
      10YR_72HR    Canal C-103           BASE     18.02    15.271    18.520         0     0.042     0.000     0.011     0.000
      10YR_72HR    Canal C-103           BASE     18.27    15.281    18.520         0     0.045     0.000     0.012     0.000
      10YR_72HR    Canal C-103           BASE     18.52    15.292    18.520         0     0.047     0.000     0.013     0.000
      10YR_72HR    Canal C-103           BASE     18.77    15.302    18.520         0     0.049     0.000     0.014     0.000
      10YR_72HR    Canal C-103           BASE     19.02    15.312    18.520         0     0.051     0.000     0.015     0.000
      10YR_72HR    Canal C-103           BASE     19.27    15.323    18.520         0     0.053     0.000     0.016     0.000
      10YR_72HR    Canal C-103           BASE     19.52    15.333    18.520         0     0.055     0.000     0.017     0.000
      10YR_72HR    Canal C-103           BASE     19.77    15.344    18.520         0     0.057     0.000     0.018     0.000
      10YR_72HR    Canal C-103           BASE     20.02    15.354    18.520         0     0.060     0.000     0.019     0.000
      10YR_72HR    Canal C-103           BASE     20.27    15.364    18.520         0     0.062     0.000     0.021     0.000
      10YR_72HR    Canal C-103           BASE     20.52    15.375    18.520         0     0.064     0.000     0.022     0.000
      10YR_72HR    Canal C-103           BASE     20.77    15.385    18.520         0     0.065     0.000     0.023     0.000
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed - Time Series Results

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      10YR_72HR    Canal C-103           BASE     21.02    15.396    18.520         0     0.067     0.000     0.025     0.000
      10YR_72HR    Canal C-103           BASE     21.27    15.406    18.520         0     0.069     0.000     0.026     0.000
      10YR_72HR    Canal C-103           BASE     21.52    15.417    18.520         0     0.071     0.000     0.027     0.000
      10YR_72HR    Canal C-103           BASE     21.77    15.427    18.520         0     0.072     0.000     0.029     0.000
      10YR_72HR    Canal C-103           BASE     22.02    15.437    18.520         0     0.074     0.000     0.030     0.000
      10YR_72HR    Canal C-103           BASE     22.27    15.448    18.520         0     0.075     0.000     0.032     0.000
      10YR_72HR    Canal C-103           BASE     22.52    15.458    18.520         0     0.077     0.000     0.033     0.000
      10YR_72HR    Canal C-103           BASE     22.77    15.469    18.520         0     0.079     0.000     0.035     0.000
      10YR_72HR    Canal C-103           BASE     23.02    15.479    18.520         0     0.082     0.000     0.037     0.000
      10YR_72HR    Canal C-103           BASE     23.27    15.489    18.520         0     0.084     0.000     0.038     0.000
      10YR_72HR    Canal C-103           BASE     23.52    15.500    18.520         0     0.086     0.000     0.040     0.000
      10YR_72HR    Canal C-103           BASE     23.77    15.510    18.520         0     0.088     0.000     0.042     0.000
      10YR_72HR    Canal C-103           BASE     24.02    15.521    18.520         0     0.091     0.000     0.044     0.000
      10YR_72HR    Canal C-103           BASE     24.27    15.531    18.520         0     0.093     0.000     0.046     0.000
      10YR_72HR    Canal C-103           BASE     24.52    15.542    18.520         0     0.097     0.000     0.048     0.000
      10YR_72HR    Canal C-103           BASE     24.77    15.552    18.520         0     0.100     0.000     0.050     0.000
      10YR_72HR    Canal C-103           BASE     25.02    15.562    18.520         0     0.102     0.000     0.052     0.000
      10YR_72HR    Canal C-103           BASE     25.27    15.573    18.520         0     0.104     0.000     0.054     0.000
      10YR_72HR    Canal C-103           BASE     25.52    15.583    18.520         0     0.106     0.000     0.056     0.000
      10YR_72HR    Canal C-103           BASE     25.77    15.594    18.520         0     0.109     0.000     0.058     0.000
      10YR_72HR    Canal C-103           BASE     26.02    15.604    18.520         0     0.111     0.000     0.061     0.000
      10YR_72HR    Canal C-103           BASE     26.27    15.614    18.520         0     0.113     0.000     0.063     0.000
      10YR_72HR    Canal C-103           BASE     26.52    15.625    18.520         0     0.115     0.000     0.065     0.000
      10YR_72HR    Canal C-103           BASE     26.77    15.635    18.520         0     0.117     0.000     0.068     0.000
      10YR_72HR    Canal C-103           BASE     27.02    15.646    18.520         0     0.119     0.000     0.070     0.000
      10YR_72HR    Canal C-103           BASE     27.27    15.656    18.520         0     0.120     0.000     0.073     0.000
      10YR_72HR    Canal C-103           BASE     27.52    15.667    18.520         0     0.122     0.000     0.075     0.000
      10YR_72HR    Canal C-103           BASE     27.77    15.677    18.520         0     0.124     0.000     0.078     0.000
      10YR_72HR    Canal C-103           BASE     28.02    15.687    18.520         0     0.126     0.000     0.080     0.000
      10YR_72HR    Canal C-103           BASE     28.27    15.698    18.520         0     0.128     0.000     0.083     0.000
      10YR_72HR    Canal C-103           BASE     28.52    15.708    18.520         0     0.130     0.000     0.085     0.000
      10YR_72HR    Canal C-103           BASE     28.77    15.719    18.520         0     0.131     0.000     0.088     0.000
      10YR_72HR    Canal C-103           BASE     29.02    15.729    18.520         0     0.133     0.000     0.091     0.000
      10YR_72HR    Canal C-103           BASE     29.27    15.739    18.520         0     0.135     0.000     0.094     0.000
      10YR_72HR    Canal C-103           BASE     29.52    15.750    18.520         0     0.136     0.000     0.096     0.000
      10YR_72HR    Canal C-103           BASE     29.77    15.760    18.520         0     0.138     0.000     0.099     0.000
      10YR_72HR    Canal C-103           BASE     30.02    15.771    18.520         0     0.140     0.000     0.102     0.000
      10YR_72HR    Canal C-103           BASE     30.27    15.781    18.520         0     0.141     0.000     0.105     0.000
      10YR_72HR    Canal C-103           BASE     30.52    15.792    18.520         0     0.143     0.000     0.108     0.000
      10YR_72HR    Canal C-103           BASE     30.77    15.802    18.520         0     0.144     0.000     0.111     0.000
      10YR_72HR    Canal C-103           BASE     31.02    15.812    18.520         0     0.146     0.000     0.114     0.000
      10YR_72HR    Canal C-103           BASE     31.27    15.823    18.520         0     0.148     0.000     0.117     0.000
      10YR_72HR    Canal C-103           BASE     31.52    15.833    18.520         0     0.149     0.000     0.120     0.000
      10YR_72HR    Canal C-103           BASE     31.77    15.844    18.520         0     0.151     0.000     0.123     0.000
      10YR_72HR    Canal C-103           BASE     32.02    15.854    18.520         0     0.152     0.000     0.126     0.000
      10YR_72HR    Canal C-103           BASE     32.27    15.864    18.520         0     0.154     0.000     0.129     0.000
      10YR_72HR    Canal C-103           BASE     32.52    15.875    18.520         0     0.155     0.000     0.133     0.000
      10YR_72HR    Canal C-103           BASE     32.77    15.885    18.520         0     0.156     0.000     0.136     0.000
      10YR_72HR    Canal C-103           BASE     33.02    15.896    18.520         0     0.158     0.000     0.139     0.000
      10YR_72HR    Canal C-103           BASE     33.27    15.906    18.520         0     0.159     0.000     0.142     0.000
      10YR_72HR    Canal C-103           BASE     33.52    15.917    18.520         0     0.161     0.000     0.146     0.000
      10YR_72HR    Canal C-103           BASE     33.77    15.927    18.520         0     0.162     0.000     0.149     0.000
      10YR_72HR    Canal C-103           BASE     34.02    15.937    18.520         0     0.163     0.000     0.152     0.000
      10YR_72HR    Canal C-103           BASE     34.27    15.948    18.520         0     0.165     0.000     0.156     0.000
      10YR_72HR    Canal C-103           BASE     34.52    15.958    18.520         0     0.166     0.000     0.159     0.000
      10YR_72HR    Canal C-103           BASE     34.77    15.969    18.520         0     0.168     0.000     0.163     0.000
      10YR_72HR    Canal C-103           BASE     35.02    15.979    18.520         0     0.169     0.000     0.166     0.000
      10YR_72HR    Canal C-103           BASE     35.27    15.989    18.520         0     0.170     0.000     0.170     0.000
      10YR_72HR    Canal C-103           BASE     35.52    16.000    18.520         0     0.171     0.000     0.173     0.000
      10YR_72HR    Canal C-103           BASE     35.77    16.010    18.520         0     0.173     0.000     0.177     0.000
      10YR_72HR    Canal C-103           BASE     36.02    16.021    18.520         0     0.174     0.000     0.180     0.000
      10YR_72HR    Canal C-103           BASE     36.27    16.031    18.520         0     0.175     0.000     0.184     0.000
      10YR_72HR    Canal C-103           BASE     36.52    16.042    18.520         0     0.177     0.000     0.188     0.000
      10YR_72HR    Canal C-103           BASE     36.77    16.052    18.520         0     0.178     0.000     0.191     0.000
      10YR_72HR    Canal C-103           BASE     37.02    16.062    18.520         0     0.179     0.000     0.195     0.000
      10YR_72HR    Canal C-103           BASE     37.27    16.073    18.520         0     0.180     0.000     0.199     0.000
      10YR_72HR    Canal C-103           BASE     37.52    16.083    18.520         0     0.181     0.000     0.202     0.000
      10YR_72HR    Canal C-103           BASE     37.77    16.094    18.520         0     0.183     0.000     0.206     0.000
      10YR_72HR    Canal C-103           BASE     38.02    16.104    18.520         0     0.184     0.000     0.210     0.000
      10YR_72HR    Canal C-103           BASE     38.27    16.114    18.520         0     0.185     0.000     0.214     0.000
      10YR_72HR    Canal C-103           BASE     38.52    16.125    18.520         0     0.186     0.000     0.218     0.000
      10YR_72HR    Canal C-103           BASE     38.77    16.135    18.520         0     0.187     0.000     0.221     0.000
      10YR_72HR    Canal C-103           BASE     39.02    16.146    18.520         0     0.188     0.000     0.225     0.000
      10YR_72HR    Canal C-103           BASE     39.27    16.156    18.520         0     0.188     0.000     0.229     0.000
      10YR_72HR    Canal C-103           BASE     39.52    16.167    18.520         0     0.187     0.000     0.233     0.000
      10YR_72HR    Canal C-103           BASE     39.77    16.177    18.520         0     0.187     0.000     0.237     0.000
      10YR_72HR    Canal C-103           BASE     40.02    16.187    18.520         0     0.187     0.000     0.241     0.000
      10YR_72HR    Canal C-103           BASE     40.27    16.198    18.520         0     0.186     0.000     0.245     0.000
      10YR_72HR    Canal C-103           BASE     40.52    16.208    18.520         0     0.186     0.000     0.248     0.000
      10YR_72HR    Canal C-103           BASE     40.77    16.219    18.520         0     0.186     0.000     0.252     0.000
      10YR_72HR    Canal C-103           BASE     41.02    16.229    18.520         0     0.185     0.000     0.256     0.000
      10YR_72HR    Canal C-103           BASE     41.27    16.239    18.520         0     0.185     0.000     0.260     0.000
      10YR_72HR    Canal C-103           BASE     41.52    16.250    18.520         0     0.185     0.000     0.264     0.000
      10YR_72HR    Canal C-103           BASE     41.77    16.260    18.520         0     0.184     0.000     0.268     0.000
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed - Time Series Results

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      10YR_72HR    Canal C-103           BASE     42.02    16.271    18.520         0     0.184     0.000     0.271     0.000
      10YR_72HR    Canal C-103           BASE     42.27    16.281    18.520         0     0.184     0.000     0.275     0.000
      10YR_72HR    Canal C-103           BASE     42.52    16.292    18.520         0     0.183     0.000     0.279     0.000
      10YR_72HR    Canal C-103           BASE     42.77    16.302    18.520         0     0.183     0.000     0.283     0.000
      10YR_72HR    Canal C-103           BASE     43.02    16.312    18.520         0     0.183     0.000     0.287     0.000
      10YR_72HR    Canal C-103           BASE     43.27    16.323    18.520         0     0.182     0.000     0.290     0.000
      10YR_72HR    Canal C-103           BASE     43.52    16.333    18.520         0     0.182     0.000     0.294     0.000
      10YR_72HR    Canal C-103           BASE     43.77    16.344    18.520         0     0.182     0.000     0.298     0.000
      10YR_72HR    Canal C-103           BASE     44.02    16.354    18.520         0     0.182     0.000     0.302     0.000
      10YR_72HR    Canal C-103           BASE     44.27    16.364    18.520         0     0.181     0.000     0.305     0.000
      10YR_72HR    Canal C-103           BASE     44.52    16.375    18.520         0     0.181     0.000     0.309     0.000
      10YR_72HR    Canal C-103           BASE     44.77    16.385    18.520         0     0.181     0.000     0.313     0.000
      10YR_72HR    Canal C-103           BASE     45.02    16.396    18.520         0     0.180     0.000     0.317     0.000
      10YR_72HR    Canal C-103           BASE     45.27    16.406    18.520         0     0.180     0.000     0.320     0.000
      10YR_72HR    Canal C-103           BASE     45.52    16.417    18.520         0     0.180     0.000     0.324     0.000
      10YR_72HR    Canal C-103           BASE     45.77    16.427    18.520         0     0.180     0.000     0.328     0.000
      10YR_72HR    Canal C-103           BASE     46.02    16.437    18.520         0     0.179     0.000     0.331     0.000
      10YR_72HR    Canal C-103           BASE     46.27    16.448    18.520         0     0.179     0.000     0.335     0.000
      10YR_72HR    Canal C-103           BASE     46.52    16.458    18.520         0     0.179     0.000     0.339     0.000
      10YR_72HR    Canal C-103           BASE     46.77    16.469    18.520         0     0.179     0.000     0.342     0.000
      10YR_72HR    Canal C-103           BASE     47.02    16.479    18.520         0     0.178     0.000     0.346     0.000
      10YR_72HR    Canal C-103           BASE     47.27    16.489    18.520         0     0.178     0.000     0.350     0.000
      10YR_72HR    Canal C-103           BASE     47.52    16.500    18.520         0     0.178     0.000     0.354     0.000
      10YR_72HR    Canal C-103           BASE     47.77    16.510    18.520         0     0.178     0.000     0.357     0.000
      10YR_72HR    Canal C-103           BASE     48.02    16.521    18.520         0     0.177     0.000     0.361     0.000
      10YR_72HR    Canal C-103           BASE     48.27    16.531    18.520         0     0.177     0.000     0.365     0.000
      10YR_72HR    Canal C-103           BASE     48.52    16.542    18.520         0     0.177     0.000     0.368     0.000
      10YR_72HR    Canal C-103           BASE     48.77    16.552    18.520         0     0.177     0.000     0.372     0.000
      10YR_72HR    Canal C-103           BASE     49.02    16.562    18.520         0     0.177     0.000     0.375     0.000
      10YR_72HR    Canal C-103           BASE     49.27    16.573    18.520         0     0.177     0.000     0.379     0.000
      10YR_72HR    Canal C-103           BASE     49.52    16.583    18.520         0     0.177     0.000     0.383     0.000
      10YR_72HR    Canal C-103           BASE     49.77    16.594    18.520         0     0.177     0.000     0.386     0.000
      10YR_72HR    Canal C-103           BASE     50.02    16.604    18.520         0     0.177     0.000     0.390     0.000
      10YR_72HR    Canal C-103           BASE     50.27    16.614    18.520         0     0.178     0.000     0.394     0.000
      10YR_72HR    Canal C-103           BASE     50.52    16.625    18.520         0     0.178     0.000     0.397     0.000
      10YR_72HR    Canal C-103           BASE     50.77    16.635    18.520         0     0.179     0.000     0.401     0.000
      10YR_72HR    Canal C-103           BASE     51.02    16.646    18.520         0     0.179     0.000     0.405     0.000
      10YR_72HR    Canal C-103           BASE     51.27    16.656    18.520         0     0.180     0.000     0.409     0.000
      10YR_72HR    Canal C-103           BASE     51.52    16.667    18.520         0     0.180     0.000     0.412     0.000
      10YR_72HR    Canal C-103           BASE     51.77    16.677    18.520         0     0.181     0.000     0.416     0.000
      10YR_72HR    Canal C-103           BASE     52.02    16.687    18.520         0     0.182     0.000     0.420     0.000
      10YR_72HR    Canal C-103           BASE     52.27    16.698    18.520         0     0.183     0.000     0.424     0.000
      10YR_72HR    Canal C-103           BASE     52.52    16.708    18.520         0     0.185     0.000     0.427     0.000
      10YR_72HR    Canal C-103           BASE     52.77    16.719    18.520         0     0.186     0.000     0.431     0.000
      10YR_72HR    Canal C-103           BASE     53.02    16.729    18.520         0     0.188     0.000     0.435     0.000
      10YR_72HR    Canal C-103           BASE     53.27    16.739    18.520         0     0.190     0.000     0.439     0.000
      10YR_72HR    Canal C-103           BASE     53.52    16.750    18.520         0     0.192     0.000     0.443     0.000
      10YR_72HR    Canal C-103           BASE     53.77    16.760    18.520         0     0.195     0.000     0.447     0.000
      10YR_72HR    Canal C-103           BASE     54.02    16.771    18.520         0     0.198     0.000     0.451     0.000
      10YR_72HR    Canal C-103           BASE     54.27    16.781    18.520         0     0.200     0.000     0.455     0.000
      10YR_72HR    Canal C-103           BASE     54.52    16.792    18.520         0     0.203     0.000     0.459     0.000
      10YR_72HR    Canal C-103           BASE     54.77    16.802    18.520         0     0.267     0.000     0.464     0.000
      10YR_72HR    Canal C-103           BASE     55.02    16.812    18.520         0     0.385     0.000     0.471     0.000
      10YR_72HR    Canal C-103           BASE     55.27    16.823    18.520         0     0.523     0.000     0.480     0.000
      10YR_72HR    Canal C-103           BASE     55.52    16.833    18.520         0     0.675     0.000     0.493     0.000
      10YR_72HR    Canal C-103           BASE     55.77    16.844    18.520         0     0.820     0.000     0.508     0.000
      10YR_72HR    Canal C-103           BASE     56.02    16.854    18.520         0     0.949     0.000     0.526     0.000
      10YR_72HR    Canal C-103           BASE     56.27    16.864    18.520         0     1.072     0.000     0.547     0.000
      10YR_72HR    Canal C-103           BASE     56.52    16.875    18.520         0     1.198     0.000     0.571     0.000
      10YR_72HR    Canal C-103           BASE     56.77    16.885    18.520         0     1.311     0.000     0.597     0.000
      10YR_72HR    Canal C-103           BASE     57.02    16.896    18.520         0     1.406     0.000     0.625     0.000
      10YR_72HR    Canal C-103           BASE     57.27    16.906    18.520         0     1.501     0.000     0.655     0.000
      10YR_72HR    Canal C-103           BASE     57.52    16.917    18.520         0     1.612     0.000     0.687     0.000
      10YR_72HR    Canal C-103           BASE     57.77    16.927    18.520         0     1.725     0.000     0.721     0.000
      10YR_72HR    Canal C-103           BASE     58.02    16.937    18.520         0     1.840     0.000     0.758     0.000
      10YR_72HR    Canal C-103           BASE     58.27    16.948    18.520         0     1.954     0.000     0.797     0.000
      10YR_72HR    Canal C-103           BASE     58.52    16.958    18.520         0     2.075     0.000     0.839     0.000
      10YR_72HR    Canal C-103           BASE     58.77    16.969    18.520         0     2.239     0.000     0.884     0.000
      10YR_72HR    Canal C-103           BASE     59.02    16.979    18.520         0     2.473     0.000     0.932     0.000
      10YR_72HR    Canal C-103           BASE     59.27    16.989    18.520         0     2.836     0.000     0.987     0.000
      10YR_72HR    Canal C-103           BASE     59.52    17.000    18.520         0     3.382     0.000     1.051     0.000
      10YR_72HR    Canal C-103           BASE     59.75    17.010    18.520         0     6.221     0.000     1.144     0.000
      10YR_72HR    Canal C-103           BASE     60.00    17.020    18.520         0    14.179     0.000     1.355     0.000
      10YR_72HR    Canal C-103           BASE     60.25    17.031    18.520         0    18.080     0.000     1.691     0.000
      10YR_72HR    Canal C-103           BASE     60.51    17.041    18.520         0    17.090     0.000     2.058     0.000
      10YR_72HR    Canal C-103           BASE     60.75    17.051    18.520         0    14.641     0.000     2.381     0.000
      10YR_72HR    Canal C-103           BASE     61.00    17.062    18.520         0    11.266     0.000     2.649     0.000
      10YR_72HR    Canal C-103           BASE     61.25    17.072    18.520         0     8.489     0.000     2.855     0.000
      10YR_72HR    Canal C-103           BASE     61.50    17.083    18.520         0     6.582     0.000     3.011     0.000
      10YR_72HR    Canal C-103           BASE     61.75    17.093    18.520         0     5.314     0.000     3.133     0.000
      10YR_72HR    Canal C-103           BASE     62.01    17.104    18.520         0     4.395     0.000     3.236     0.000
      10YR_72HR    Canal C-103           BASE     62.26    17.114    18.520         0     3.734     0.000     3.320     0.000
      10YR_72HR    Canal C-103           BASE     62.51    17.125    18.520         0     3.190     0.000     3.392     0.000
      10YR_72HR    Canal C-103           BASE     62.76    17.135    18.520         0     2.785     0.000     3.453     0.000
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed - Time Series Results

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      10YR_72HR    Canal C-103           BASE     63.01    17.145    18.520         0     2.465     0.000     3.507     0.000
      10YR_72HR    Canal C-103           BASE     63.26    17.156    18.520         0     2.230     0.000     3.556     0.000
      10YR_72HR    Canal C-103           BASE     63.51    17.166    18.520         0     2.060     0.000     3.600     0.000
      10YR_72HR    Canal C-103           BASE     63.76    17.177    18.520         0     1.938     0.000     3.642     0.000
      10YR_72HR    Canal C-103           BASE     64.01    17.187    18.520         0     1.850     0.000     3.681     0.000
      10YR_72HR    Canal C-103           BASE     64.26    17.197    18.520         0     1.745     0.000     3.718     0.000
      10YR_72HR    Canal C-103           BASE     64.51    17.208    18.520         0     1.591     0.000     3.752     0.000
      10YR_72HR    Canal C-103           BASE     64.76    17.218    18.520         0     1.450     0.000     3.784     0.000
      10YR_72HR    Canal C-103           BASE     65.01    17.229    18.520         0     1.334     0.000     3.812     0.000
      10YR_72HR    Canal C-103           BASE     65.26    17.239    18.520         0     1.245     0.000     3.839     0.000
      10YR_72HR    Canal C-103           BASE     65.51    17.250    18.520         0     1.179     0.000     3.864     0.000
      10YR_72HR    Canal C-103           BASE     65.76    17.260    18.520         0     1.129     0.000     3.888     0.000
      10YR_72HR    Canal C-103           BASE     66.01    17.270    18.520         0     1.091     0.000     3.911     0.000
      10YR_72HR    Canal C-103           BASE     66.26    17.281    18.520         0     1.062     0.000     3.933     0.000
      10YR_72HR    Canal C-103           BASE     66.51    17.291    18.520         0     1.040     0.000     3.955     0.000
      10YR_72HR    Canal C-103           BASE     66.76    17.302    18.520         0     1.023     0.000     3.976     0.000
      10YR_72HR    Canal C-103           BASE     67.01    17.312    18.520         0     1.009     0.000     3.997     0.000
      10YR_72HR    Canal C-103           BASE     67.26    17.322    18.520         0     0.999     0.000     4.018     0.000
      10YR_72HR    Canal C-103           BASE     67.51    17.333    18.520         0     0.991     0.000     4.038     0.000
      10YR_72HR    Canal C-103           BASE     67.76    17.343    18.520         0     0.985     0.000     4.059     0.000
      10YR_72HR    Canal C-103           BASE     68.01    17.354    18.520         0     0.980     0.000     4.079     0.000
      10YR_72HR    Canal C-103           BASE     68.26    17.364    18.520         0     0.958     0.000     4.099     0.000
      10YR_72HR    Canal C-103           BASE     68.51    17.375    18.520         0     0.908     0.000     4.118     0.000
      10YR_72HR    Canal C-103           BASE     68.76    17.385    18.520         0     0.856     0.000     4.137     0.000
      10YR_72HR    Canal C-103           BASE     69.01    17.395    18.520         0     0.811     0.000     4.154     0.000
      10YR_72HR    Canal C-103           BASE     69.26    17.406    18.520         0     0.774     0.000     4.170     0.000
      10YR_72HR    Canal C-103           BASE     69.51    17.416    18.520         0     0.745     0.000     4.186     0.000
      10YR_72HR    Canal C-103           BASE     69.76    17.427    18.520         0     0.722     0.000     4.201     0.000
      10YR_72HR    Canal C-103           BASE     70.01    17.437    18.520         0     0.704     0.000     4.216     0.000
      10YR_72HR    Canal C-103           BASE     70.26    17.447    18.520         0     0.690     0.000     4.230     0.000
      10YR_72HR    Canal C-103           BASE     70.51    17.458    18.520         0     0.678     0.000     4.244     0.000
      10YR_72HR    Canal C-103           BASE     70.76    17.468    18.520         0     0.670     0.000     4.258     0.000
      10YR_72HR    Canal C-103           BASE     71.01    17.479    18.520         0     0.663     0.000     4.272     0.000
      10YR_72HR    Canal C-103           BASE     71.26    17.489    18.520         0     0.657     0.000     4.286     0.000
      10YR_72HR    Canal C-103           BASE     71.51    17.500    18.520         0     0.652     0.000     4.299     0.000
      10YR_72HR    Canal C-103           BASE     71.76    17.510    18.520         0     0.648     0.000     4.313     0.000
      10YR_72HR    Canal C-103           BASE     72.00    17.520    18.520         0     0.645     0.000     4.326     0.000

      10YR_72HR         Pond A           BASE      0.00    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      0.26    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      0.50    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      0.77    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      1.02    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      1.27    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      1.52    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      1.77    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      2.02    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      2.27    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      2.52    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      2.77    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      3.02    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      3.27    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      3.52    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      3.77    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      4.02    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      4.27    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      4.52    16.020    19.020     21780     0.000     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      4.77    16.020    19.020     21780     0.001     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      5.02    16.020    19.020     21780     0.002     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      5.27    16.020    19.020     21780     0.002     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      5.52    16.020    19.020     21781     0.003     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      5.77    16.020    19.020     21781     0.003     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      6.02    16.021    19.020     21782     0.004     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      6.27    16.021    19.020     21782     0.006     0.000     0.000     0.000
      10YR_72HR         Pond A           BASE      6.52    16.021    19.020     21783     0.010     0.000     0.001     0.000
      10YR_72HR         Pond A           BASE      6.77    16.022    19.020     21785     0.015     0.000     0.001     0.000
      10YR_72HR         Pond A           BASE      7.02    16.022    19.020     21788     0.021     0.000     0.001     0.000
      10YR_72HR         Pond A           BASE      7.27    16.023    19.020     21791     0.026     0.000     0.002     0.000
      10YR_72HR         Pond A           BASE      7.52    16.024    19.020     21794     0.031     0.000     0.002     0.000
      10YR_72HR         Pond A           BASE      7.77    16.026    19.020     21799     0.036     0.000     0.003     0.000
      10YR_72HR         Pond A           BASE      8.02    16.027    19.020     21804     0.040     0.000     0.004     0.000
      10YR_72HR         Pond A           BASE      8.27    16.029    19.020     21809     0.045     0.000     0.005     0.000
      10YR_72HR         Pond A           BASE      8.52    16.031    19.020     21815     0.050     0.000     0.006     0.000
      10YR_72HR         Pond A           BASE      8.77    16.033    19.020     21822     0.054     0.000     0.007     0.000
      10YR_72HR         Pond A           BASE      9.02    16.036    19.020     21830     0.058     0.000     0.008     0.000
      10YR_72HR         Pond A           BASE      9.27    16.038    19.020     21838     0.063     0.000     0.009     0.000
      10YR_72HR         Pond A           BASE      9.52    16.041    19.020     21846     0.067     0.001     0.010     0.000
      10YR_72HR         Pond A           BASE      9.77    16.043    19.020     21855     0.071     0.001     0.012     0.000
      10YR_72HR         Pond A           BASE     10.02    16.046    19.020     21864     0.075     0.001     0.013     0.000
      10YR_72HR         Pond A           BASE     10.27    16.050    19.020     21874     0.079     0.001     0.015     0.000
      10YR_72HR         Pond A           BASE     10.52    16.053    19.020     21885     0.082     0.002     0.017     0.000
      10YR_72HR         Pond A           BASE     10.77    16.056    19.020     21895     0.086     0.002     0.018     0.000
      10YR_72HR         Pond A           BASE     11.02    16.060    19.020     21907     0.090     0.003     0.020     0.000
      10YR_72HR         Pond A           BASE     11.27    16.063    19.020     21918     0.093     0.003     0.022     0.000
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed - Time Series Results

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      10YR_72HR         Pond A           BASE     11.52    16.067    19.020     21930     0.097     0.004     0.024     0.000
      10YR_72HR         Pond A           BASE     11.77    16.071    19.020     21943     0.100     0.004     0.026     0.000
      10YR_72HR         Pond A           BASE     12.02    16.075    19.020     21955     0.103     0.005     0.028     0.001
      10YR_72HR         Pond A           BASE     12.27    16.079    19.020     21968     0.107     0.006     0.030     0.001
      10YR_72HR         Pond A           BASE     12.52    16.083    19.020     21982     0.110     0.007     0.032     0.001
      10YR_72HR         Pond A           BASE     12.77    16.087    19.020     21995     0.113     0.008     0.035     0.001
      10YR_72HR         Pond A           BASE     13.02    16.092    19.020     22009     0.116     0.009     0.037     0.001
      10YR_72HR         Pond A           BASE     13.27    16.096    19.020     22023     0.119     0.010     0.040     0.001
      10YR_72HR         Pond A           BASE     13.52    16.101    19.020     22038     0.122     0.011     0.042     0.001
      10YR_72HR         Pond A           BASE     13.77    16.105    19.020     22052     0.125     0.012     0.045     0.002
      10YR_72HR         Pond A           BASE     14.02    16.110    19.020     22067     0.127     0.013     0.047     0.002
      10YR_72HR         Pond A           BASE     14.27    16.115    19.020     22082     0.130     0.015     0.050     0.002
      10YR_72HR         Pond A           BASE     14.52    16.119    19.020     22097     0.133     0.016     0.053     0.003
      10YR_72HR         Pond A           BASE     14.77    16.124    19.020     22112     0.135     0.018     0.055     0.003
      10YR_72HR         Pond A           BASE     15.02    16.129    19.020     22128     0.138     0.019     0.058     0.003
      10YR_72HR         Pond A           BASE     15.27    16.134    19.020     22143     0.141     0.021     0.061     0.004
      10YR_72HR         Pond A           BASE     15.52    16.139    19.020     22159     0.143     0.023     0.064     0.004
      10YR_72HR         Pond A           BASE     15.77    16.143    19.020     22174     0.145     0.024     0.067     0.005
      10YR_72HR         Pond A           BASE     16.02    16.148    19.020     22190     0.148     0.026     0.070     0.005
      10YR_72HR         Pond A           BASE     16.27    16.153    19.020     22206     0.150     0.028     0.073     0.006
      10YR_72HR         Pond A           BASE     16.52    16.158    19.020     22222     0.152     0.030     0.076     0.006
      10YR_72HR         Pond A           BASE     16.77    16.163    19.020     22238     0.155     0.032     0.079     0.007
      10YR_72HR         Pond A           BASE     17.02    16.168    19.020     22254     0.157     0.034     0.083     0.008
      10YR_72HR         Pond A           BASE     17.27    16.173    19.020     22269     0.159     0.036     0.086     0.008
      10YR_72HR         Pond A           BASE     17.52    16.178    19.020     22285     0.161     0.038     0.089     0.009
      10YR_72HR         Pond A           BASE     17.77    16.183    19.020     22301     0.163     0.040     0.093     0.010
      10YR_72HR         Pond A           BASE     18.02    16.188    19.020     22317     0.165     0.042     0.096     0.011
      10YR_72HR         Pond A           BASE     18.27    16.193    19.020     22333     0.167     0.045     0.099     0.012
      10YR_72HR         Pond A           BASE     18.52    16.198    19.020     22349     0.169     0.047     0.103     0.013
      10YR_72HR         Pond A           BASE     18.77    16.203    19.020     22364     0.171     0.049     0.106     0.014
      10YR_72HR         Pond A           BASE     19.02    16.208    19.020     22380     0.173     0.051     0.110     0.015
      10YR_72HR         Pond A           BASE     19.27    16.213    19.020     22396     0.175     0.053     0.114     0.016
      10YR_72HR         Pond A           BASE     19.52    16.218    19.020     22411     0.177     0.055     0.117     0.017
      10YR_72HR         Pond A           BASE     19.77    16.223    19.020     22427     0.179     0.057     0.121     0.018
      10YR_72HR         Pond A           BASE     20.02    16.227    19.020     22443     0.180     0.060     0.125     0.019
      10YR_72HR         Pond A           BASE     20.27    16.232    19.020     22458     0.182     0.062     0.128     0.021
      10YR_72HR         Pond A           BASE     20.52    16.237    19.020     22473     0.184     0.064     0.132     0.022
      10YR_72HR         Pond A           BASE     20.77    16.242    19.020     22489     0.186     0.065     0.136     0.023
      10YR_72HR         Pond A           BASE     21.02    16.247    19.020     22504     0.187     0.067     0.140     0.025
      10YR_72HR         Pond A           BASE     21.27    16.252    19.020     22520     0.189     0.069     0.144     0.026
      10YR_72HR         Pond A           BASE     21.52    16.256    19.020     22535     0.191     0.071     0.148     0.027
      10YR_72HR         Pond A           BASE     21.77    16.261    19.020     22550     0.192     0.072     0.151     0.029
      10YR_72HR         Pond A           BASE     22.02    16.266    19.020     22565     0.194     0.074     0.155     0.030
      10YR_72HR         Pond A           BASE     22.27    16.271    19.020     22581     0.195     0.075     0.159     0.032
      10YR_72HR         Pond A           BASE     22.52    16.275    19.020     22596     0.197     0.077     0.164     0.033
      10YR_72HR         Pond A           BASE     22.77    16.280    19.020     22611     0.198     0.079     0.168     0.035
      10YR_72HR         Pond A           BASE     23.02    16.285    19.020     22626     0.200     0.082     0.172     0.037
      10YR_72HR         Pond A           BASE     23.27    16.290    19.020     22641     0.201     0.084     0.176     0.038
      10YR_72HR         Pond A           BASE     23.52    16.294    19.020     22656     0.202     0.086     0.180     0.040
      10YR_72HR         Pond A           BASE     23.77    16.299    19.020     22671     0.204     0.088     0.184     0.042
      10YR_72HR         Pond A           BASE     24.02    16.303    19.020     22685     0.207     0.091     0.188     0.044
      10YR_72HR         Pond A           BASE     24.27    16.309    19.020     22703     0.258     0.093     0.193     0.046
      10YR_72HR         Pond A           BASE     24.52    16.316    19.020     22725     0.287     0.097     0.199     0.048
      10YR_72HR         Pond A           BASE     24.77    16.324    19.020     22750     0.300     0.100     0.205     0.050
      10YR_72HR         Pond A           BASE     25.02    16.332    19.020     22776     0.307     0.102     0.211     0.052
      10YR_72HR         Pond A           BASE     25.27    16.340    19.020     22802     0.310     0.104     0.218     0.054
      10YR_72HR         Pond A           BASE     25.52    16.348    19.020     22828     0.313     0.106     0.224     0.056
      10YR_72HR         Pond A           BASE     25.77    16.356    19.020     22854     0.315     0.109     0.231     0.058
      10YR_72HR         Pond A           BASE     26.02    16.364    19.020     22880     0.318     0.111     0.237     0.061
      10YR_72HR         Pond A           BASE     26.27    16.372    19.020     22906     0.320     0.113     0.244     0.063
      10YR_72HR         Pond A           BASE     26.52    16.381    19.020     22932     0.322     0.115     0.250     0.065
      10YR_72HR         Pond A           BASE     26.77    16.389    19.020     22958     0.325     0.117     0.257     0.068
      10YR_72HR         Pond A           BASE     27.02    16.397    19.020     22984     0.327     0.119     0.264     0.070
      10YR_72HR         Pond A           BASE     27.27    16.405    19.020     23010     0.329     0.120     0.271     0.073
      10YR_72HR         Pond A           BASE     27.52    16.413    19.020     23036     0.331     0.122     0.277     0.075
      10YR_72HR         Pond A           BASE     27.77    16.421    19.020     23062     0.333     0.124     0.284     0.078
      10YR_72HR         Pond A           BASE     28.02    16.430    19.020     23088     0.335     0.126     0.291     0.080
      10YR_72HR         Pond A           BASE     28.27    16.438    19.020     23114     0.337     0.128     0.298     0.083
      10YR_72HR         Pond A           BASE     28.52    16.446    19.020     23141     0.339     0.130     0.305     0.085
      10YR_72HR         Pond A           BASE     28.77    16.454    19.020     23167     0.341     0.131     0.312     0.088
      10YR_72HR         Pond A           BASE     29.02    16.462    19.020     23193     0.343     0.133     0.319     0.091
      10YR_72HR         Pond A           BASE     29.27    16.470    19.020     23219     0.345     0.135     0.326     0.094
      10YR_72HR         Pond A           BASE     29.52    16.479    19.020     23245     0.347     0.136     0.333     0.096
      10YR_72HR         Pond A           BASE     29.77    16.487    19.020     23271     0.349     0.138     0.341     0.099
      10YR_72HR         Pond A           BASE     30.02    16.495    19.020     23297     0.350     0.140     0.348     0.102
      10YR_72HR         Pond A           BASE     30.27    16.503    19.020     23323     0.352     0.141     0.355     0.105
      10YR_72HR         Pond A           BASE     30.52    16.511    19.020     23349     0.354     0.143     0.362     0.108
      10YR_72HR         Pond A           BASE     30.77    16.519    19.020     23375     0.355     0.144     0.370     0.111
      10YR_72HR         Pond A           BASE     31.02    16.527    19.020     23401     0.357     0.146     0.377     0.114
      10YR_72HR         Pond A           BASE     31.27    16.535    19.020     23426     0.358     0.148     0.384     0.117
      10YR_72HR         Pond A           BASE     31.52    16.544    19.020     23452     0.360     0.149     0.392     0.120
      10YR_72HR         Pond A           BASE     31.77    16.552    19.020     23478     0.362     0.151     0.399     0.123
      10YR_72HR         Pond A           BASE     32.02    16.560    19.020     23504     0.363     0.152     0.407     0.126
      10YR_72HR         Pond A           BASE     32.27    16.568    19.020     23530     0.364     0.154     0.414     0.129
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed - Time Series Results

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      10YR_72HR         Pond A           BASE     32.52    16.576    19.020     23555     0.366     0.155     0.422     0.133
      10YR_72HR         Pond A           BASE     32.77    16.584    19.020     23581     0.367     0.156     0.429     0.136
      10YR_72HR         Pond A           BASE     33.02    16.592    19.020     23607     0.369     0.158     0.437     0.139
      10YR_72HR         Pond A           BASE     33.27    16.600    19.020     23633     0.370     0.159     0.445     0.142
      10YR_72HR         Pond A           BASE     33.52    16.608    19.020     23658     0.371     0.161     0.452     0.146
      10YR_72HR         Pond A           BASE     33.77    16.616    19.020     23684     0.373     0.162     0.460     0.149
      10YR_72HR         Pond A           BASE     34.02    16.624    19.020     23709     0.374     0.163     0.468     0.152
      10YR_72HR         Pond A           BASE     34.27    16.632    19.020     23735     0.375     0.165     0.475     0.156
      10YR_72HR         Pond A           BASE     34.52    16.640    19.020     23760     0.376     0.166     0.483     0.159
      10YR_72HR         Pond A           BASE     34.77    16.648    19.020     23786     0.378     0.168     0.491     0.163
      10YR_72HR         Pond A           BASE     35.02    16.656    19.020     23811     0.379     0.169     0.499     0.166
      10YR_72HR         Pond A           BASE     35.27    16.664    19.020     23836     0.380     0.170     0.507     0.170
      10YR_72HR         Pond A           BASE     35.52    16.672    19.020     23862     0.381     0.171     0.515     0.173
      10YR_72HR         Pond A           BASE     35.77    16.680    19.020     23887     0.382     0.173     0.522     0.177
      10YR_72HR         Pond A           BASE     36.02    16.688    19.020     23912     0.384     0.174     0.530     0.180
      10YR_72HR         Pond A           BASE     36.27    16.695    19.020     23938     0.387     0.175     0.538     0.184
      10YR_72HR         Pond A           BASE     36.52    16.703    19.020     23963     0.389     0.177     0.546     0.188
      10YR_72HR         Pond A           BASE     36.77    16.711    19.020     23989     0.391     0.178     0.554     0.191
      10YR_72HR         Pond A           BASE     37.02    16.719    19.020     24014     0.392     0.179     0.562     0.195
      10YR_72HR         Pond A           BASE     37.27    16.727    19.020     24039     0.393     0.180     0.571     0.199
      10YR_72HR         Pond A           BASE     37.52    16.735    19.020     24065     0.394     0.181     0.579     0.202
      10YR_72HR         Pond A           BASE     37.77    16.743    19.020     24090     0.395     0.183     0.587     0.206
      10YR_72HR         Pond A           BASE     38.02    16.751    19.020     24116     0.396     0.184     0.595     0.210
      10YR_72HR         Pond A           BASE     38.27    16.759    19.020     24141     0.397     0.185     0.603     0.214
      10YR_72HR         Pond A           BASE     38.52    16.767    19.020     24166     0.398     0.186     0.611     0.218
      10YR_72HR         Pond A           BASE     38.77    16.775    19.020     24191     0.399     0.187     0.620     0.221
      10YR_72HR         Pond A           BASE     39.02    16.783    19.020     24216     0.400     0.188     0.628     0.225
      10YR_72HR         Pond A           BASE     39.27    16.791    19.020     24242     0.401     0.188     0.636     0.229
      10YR_72HR         Pond A           BASE     39.52    16.799    19.020     24267     0.402     0.187     0.644     0.233
      10YR_72HR         Pond A           BASE     39.77    16.806    19.020     24292     0.402     0.187     0.653     0.237
      10YR_72HR         Pond A           BASE     40.02    16.814    19.020     24318     0.403     0.187     0.661     0.241
      10YR_72HR         Pond A           BASE     40.27    16.823    19.020     24344     0.404     0.186     0.669     0.245
      10YR_72HR         Pond A           BASE     40.52    16.831    19.020     24369     0.405     0.186     0.678     0.248
      10YR_72HR         Pond A           BASE     40.77    16.839    19.020     24395     0.406     0.186     0.686     0.252
      10YR_72HR         Pond A           BASE     41.02    16.847    19.020     24421     0.407     0.185     0.695     0.256
      10YR_72HR         Pond A           BASE     41.27    16.855    19.020     24447     0.408     0.185     0.703     0.260
      10YR_72HR         Pond A           BASE     41.52    16.863    19.020     24474     0.408     0.185     0.711     0.264
      10YR_72HR         Pond A           BASE     41.77    16.871    19.020     24500     0.409     0.184     0.720     0.268
      10YR_72HR         Pond A           BASE     42.02    16.880    19.020     24526     0.410     0.184     0.728     0.271
      10YR_72HR         Pond A           BASE     42.27    16.888    19.020     24553     0.411     0.184     0.737     0.275
      10YR_72HR         Pond A           BASE     42.52    16.896    19.020     24580     0.411     0.183     0.745     0.279
      10YR_72HR         Pond A           BASE     42.77    16.905    19.020     24606     0.412     0.183     0.754     0.283
      10YR_72HR         Pond A           BASE     43.02    16.913    19.020     24633     0.413     0.183     0.762     0.287
      10YR_72HR         Pond A           BASE     43.27    16.922    19.020     24660     0.414     0.182     0.771     0.290
      10YR_72HR         Pond A           BASE     43.52    16.930    19.020     24687     0.414     0.182     0.779     0.294
      10YR_72HR         Pond A           BASE     43.77    16.939    19.020     24714     0.415     0.182     0.788     0.298
      10YR_72HR         Pond A           BASE     44.02    16.947    19.020     24741     0.416     0.182     0.797     0.302
      10YR_72HR         Pond A           BASE     44.27    16.956    19.020     24769     0.416     0.181     0.805     0.305
      10YR_72HR         Pond A           BASE     44.52    16.964    19.020     24796     0.417     0.181     0.814     0.309
      10YR_72HR         Pond A           BASE     44.77    16.973    19.020     24823     0.418     0.181     0.822     0.313
      10YR_72HR         Pond A           BASE     45.02    16.981    19.020     24851     0.418     0.180     0.831     0.317
      10YR_72HR         Pond A           BASE     45.27    16.990    19.020     24878     0.419     0.180     0.840     0.320
      10YR_72HR         Pond A           BASE     45.52    16.999    19.020     24906     0.420     0.180     0.848     0.324
      10YR_72HR         Pond A           BASE     45.77    17.007    19.020     24934     0.420     0.180     0.857     0.328
      10YR_72HR         Pond A           BASE     46.02    17.016    19.020     24962     0.421     0.179     0.866     0.331
      10YR_72HR         Pond A           BASE     46.27    17.025    19.020     24989     0.422     0.179     0.874     0.335
      10YR_72HR         Pond A           BASE     46.52    17.033    19.020     25017     0.422     0.179     0.883     0.339
      10YR_72HR         Pond A           BASE     46.77    17.042    19.020     25045     0.423     0.179     0.892     0.342
      10YR_72HR         Pond A           BASE     47.02    17.051    19.020     25073     0.423     0.178     0.901     0.346
      10YR_72HR         Pond A           BASE     47.27    17.060    19.020     25102     0.424     0.178     0.909     0.350
      10YR_72HR         Pond A           BASE     47.52    17.069    19.020     25130     0.424     0.178     0.918     0.354
      10YR_72HR         Pond A           BASE     47.77    17.077    19.020     25158     0.425     0.178     0.927     0.357
      10YR_72HR         Pond A           BASE     48.02    17.086    19.020     25186     0.426     0.177     0.936     0.361
      10YR_72HR         Pond A           BASE     48.27    17.096    19.020     25216     0.452     0.177     0.945     0.365
      10YR_72HR         Pond A           BASE     48.52    17.106    19.020     25248     0.466     0.177     0.954     0.368
      10YR_72HR         Pond A           BASE     48.77    17.116    19.020     25282     0.472     0.177     0.964     0.372
      10YR_72HR         Pond A           BASE     49.02    17.127    19.020     25315     0.475     0.177     0.974     0.375
      10YR_72HR         Pond A           BASE     49.27    17.137    19.020     25349     0.481     0.177     0.984     0.379
      10YR_72HR         Pond A           BASE     49.52    17.148    19.020     25384     0.485     0.177     0.994     0.383
      10YR_72HR         Pond A           BASE     49.77    17.159    19.020     25419     0.487     0.177     1.004     0.386
      10YR_72HR         Pond A           BASE     50.02    17.170    19.020     25454     0.489     0.177     1.014     0.390
      10YR_72HR         Pond A           BASE     50.27    17.182    19.020     25492     0.537     0.178     1.024     0.394
      10YR_72HR         Pond A           BASE     50.52    17.195    19.020     25534     0.563     0.178     1.036     0.397
      10YR_72HR         Pond A           BASE     50.77    17.209    19.020     25578     0.574     0.179     1.047     0.401
      10YR_72HR         Pond A           BASE     51.02    17.223    19.020     25623     0.579     0.179     1.059     0.405
      10YR_72HR         Pond A           BASE     51.27    17.237    19.020     25669     0.609     0.180     1.072     0.409
      10YR_72HR         Pond A           BASE     51.52    17.253    19.020     25718     0.625     0.180     1.084     0.412
      10YR_72HR         Pond A           BASE     51.77    17.268    19.020     25768     0.632     0.181     1.097     0.416
      10YR_72HR         Pond A           BASE     52.02    17.284    19.020     25818     0.638     0.182     1.110     0.420
      10YR_72HR         Pond A           BASE     52.27    17.302    19.020     25874     0.742     0.183     1.125     0.424
      10YR_72HR         Pond A           BASE     52.52    17.322    19.020     25940     0.799     0.185     1.141     0.427
      10YR_72HR         Pond A           BASE     52.77    17.344    19.020     26009     0.822     0.186     1.157     0.431
      10YR_72HR         Pond A           BASE     53.02    17.366    19.020     26080     0.834     0.188     1.174     0.435
      10YR_72HR         Pond A           BASE     53.27    17.390    19.020     26156     0.940     0.190     1.193     0.439
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Midway Road (CR 712) from Glades Cut Off Road to Selvitz Road
PD&E Study
Basin A Proposed - Time Series Results

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      10YR_72HR         Pond A           BASE     53.52    17.417    19.020     26242     0.998     0.192     1.213     0.443
      10YR_72HR         Pond A           BASE     53.77    17.445    19.020     26331     1.022     0.195     1.234     0.447
      10YR_72HR         Pond A           BASE     54.02    17.473    19.020     26422     1.035     0.198     1.255     0.451
      10YR_72HR         Pond A           BASE     54.27    17.503    19.020     26518     1.146     0.200     1.277     0.455
      10YR_72HR         Pond A           BASE     54.52    17.536    19.020     26624     1.207     0.203     1.302     0.459
      10YR_72HR         Pond A           BASE     54.77    17.570    19.020     26731     1.232     0.267     1.327     0.464
      10YR_72HR         Pond A           BASE     55.02    17.601    19.020     26830     1.247     0.385     1.353     0.471
      10YR_72HR         Pond A           BASE     55.27    17.629    19.020     26920     1.358     0.523     1.379     0.480
      10YR_72HR         Pond A           BASE     55.52    17.656    19.020     27005     1.421     0.675     1.408     0.493
      10YR_72HR         Pond A           BASE     55.77    17.679    19.020     27079     1.447     0.820     1.438     0.508
      10YR_72HR         Pond A           BASE     56.02    17.698    19.020     27139     1.462     0.949     1.468     0.526
      10YR_72HR         Pond A           BASE     56.27    17.715    19.020     27193     1.596     1.072     1.499     0.547
      10YR_72HR         Pond A           BASE     56.52    17.731    19.020     27247     1.672     1.198     1.533     0.571
      10YR_72HR         Pond A           BASE     56.77    17.746    19.020     27293     1.703     1.311     1.568     0.597
      10YR_72HR         Pond A           BASE     57.02    17.757    19.020     27330     1.722     1.406     1.603     0.625
      10YR_72HR         Pond A           BASE     57.27    17.769    19.020     27367     1.895     1.501     1.641     0.655
      10YR_72HR         Pond A           BASE     57.52    17.782    19.020     27408     1.995     1.612     1.681     0.687
      10YR_72HR         Pond A           BASE     57.77    17.795    19.020     27449     2.129     1.725     1.724     0.721
      10YR_72HR         Pond A           BASE     58.02    17.808    19.020     27490     2.203     1.840     1.768     0.758
      10YR_72HR         Pond A           BASE     58.27    17.820    19.020     27530     2.357     1.954     1.816     0.797
      10YR_72HR         Pond A           BASE     58.52    17.833    19.020     27571     2.454     2.075     1.865     0.839
      10YR_72HR         Pond A           BASE     58.77    17.850    19.020     27625     2.920     2.239     1.921     0.884
      10YR_72HR         Pond A           BASE     59.02    17.873    19.020     27699     3.206     2.473     1.984     0.932
      10YR_72HR         Pond A           BASE     59.27    17.908    19.020     27810     4.271     2.836     2.061     0.987
      10YR_72HR         Pond A           BASE     59.52    17.957    19.020     27967     5.291     3.382     2.160     1.051
      10YR_72HR         Pond A           BASE     59.75    18.178    19.020     28673    20.625     6.221     2.410     1.144
      10YR_72HR         Pond A           BASE     60.00    18.674    19.020     30257    30.364    14.179     2.938     1.355
      10YR_72HR         Pond A           BASE     60.25    18.958    19.020     31164    19.380    18.080     3.456     1.691
      10YR_72HR         Pond A           BASE     60.51    18.883    19.020     30925    12.233    17.090     3.786     2.058
      10YR_72HR         Pond A           BASE     60.75    18.707    19.020     30365     7.478    14.641     3.986     2.381
      10YR_72HR         Pond A           BASE     61.00    18.499    19.020     29700     5.026    11.266     4.116     2.649
      10YR_72HR         Pond A           BASE     61.25    18.331    19.020     29161     3.718     8.489     4.207     2.855
      10YR_72HR         Pond A           BASE     61.50    18.204    19.020     28756     3.203     6.582     4.279     3.011
      10YR_72HR         Pond A           BASE     61.75    18.113    19.020     28465     2.783     5.314     4.340     3.133
      10YR_72HR         Pond A           BASE     62.01    18.042    19.020     28240     2.569     4.395     4.397     3.236
      10YR_72HR         Pond A           BASE     62.26    17.988    19.020     28067     2.149     3.734     4.446     3.320
      10YR_72HR         Pond A           BASE     62.51    17.941    19.020     27918     1.922     3.190     4.488     3.392
      10YR_72HR         Pond A           BASE     62.76    17.905    19.020     27800     1.743     2.785     4.526     3.453
      10YR_72HR         Pond A           BASE     63.01    17.874    19.020     27704     1.654     2.465     4.561     3.507
      10YR_72HR         Pond A           BASE     63.26    17.851    19.020     27630     1.623     2.230     4.595     3.556
      10YR_72HR         Pond A           BASE     63.51    17.834    19.020     27575     1.613     2.060     4.628     3.600
      10YR_72HR         Pond A           BASE     63.76    17.822    19.020     27535     1.610     1.938     4.661     3.642
      10YR_72HR         Pond A           BASE     64.01    17.812    19.020     27505     1.605     1.850     4.694     3.681
      10YR_72HR         Pond A           BASE     64.26    17.801    19.020     27469     1.268     1.745     4.724     3.718
      10YR_72HR         Pond A           BASE     64.51    17.784    19.020     27415     1.074     1.591     4.748     3.752
      10YR_72HR         Pond A           BASE     64.76    17.768    19.020     27364     0.999     1.450     4.770     3.784
      10YR_72HR         Pond A           BASE     65.01    17.755    19.020     27321     0.969     1.334     4.790     3.812
      10YR_72HR         Pond A           BASE     65.26    17.744    19.020     27287     0.966     1.245     4.810     3.839
      10YR_72HR         Pond A           BASE     65.51    17.736    19.020     27261     0.969     1.179     4.830     3.864
      10YR_72HR         Pond A           BASE     65.76    17.730    19.020     27242     0.970     1.129     4.850     3.888
      10YR_72HR         Pond A           BASE     66.01    17.725    19.020     27227     0.970     1.091     4.870     3.911
      10YR_72HR         Pond A           BASE     66.26    17.722    19.020     27216     0.970     1.062     4.890     3.933
      10YR_72HR         Pond A           BASE     66.51    17.719    19.020     27207     0.970     1.040     4.910     3.955
      10YR_72HR         Pond A           BASE     66.76    17.717    19.020     27200     0.970     1.023     4.930     3.976
      10YR_72HR         Pond A           BASE     67.01    17.715    19.020     27196     0.970     1.009     4.950     3.997
      10YR_72HR         Pond A           BASE     67.26    17.714    19.020     27192     0.970     0.999     4.970     4.018
      10YR_72HR         Pond A           BASE     67.51    17.713    19.020     27189     0.971     0.991     4.990     4.038
      10YR_72HR         Pond A           BASE     67.76    17.713    19.020     27188     0.971     0.985     5.010     4.059
      10YR_72HR         Pond A           BASE     68.01    17.712    19.020     27186     0.967     0.980     5.030     4.079
      10YR_72HR         Pond A           BASE     68.26    17.710    19.020     27178     0.795     0.958     5.049     4.099
      10YR_72HR         Pond A           BASE     68.51    17.703    19.020     27157     0.698     0.908     5.064     4.118
      10YR_72HR         Pond A           BASE     68.76    17.697    19.020     27135     0.661     0.856     5.078     4.137
      10YR_72HR         Pond A           BASE     69.01    17.690    19.020     27116     0.646     0.811     5.092     4.154
      10YR_72HR         Pond A           BASE     69.26    17.685    19.020     27100     0.643     0.774     5.105     4.170
      10YR_72HR         Pond A           BASE     69.51    17.682    19.020     27088     0.643     0.745     5.118     4.186
      10YR_72HR         Pond A           BASE     69.76    17.679    19.020     27078     0.643     0.722     5.132     4.201
      10YR_72HR         Pond A           BASE     70.01    17.676    19.020     27071     0.643     0.704     5.145     4.216
      10YR_72HR         Pond A           BASE     70.26    17.674    19.020     27065     0.645     0.690     5.158     4.230
      10YR_72HR         Pond A           BASE     70.51    17.673    19.020     27061     0.646     0.678     5.171     4.244
      10YR_72HR         Pond A           BASE     70.76    17.672    19.020     27058     0.646     0.670     5.185     4.258
      10YR_72HR         Pond A           BASE     71.01    17.672    19.020     27056     0.647     0.663     5.198     4.272
      10YR_72HR         Pond A           BASE     71.26    17.671    19.020     27054     0.647     0.657     5.211     4.286
      10YR_72HR         Pond A           BASE     71.51    17.671    19.020     27054     0.647     0.652     5.225     4.299
      10YR_72HR         Pond A           BASE     71.76    17.671    19.020     27053     0.647     0.648     5.238     4.313
      10YR_72HR         Pond A           BASE     72.00    17.671    19.020     27053     0.646     0.645     5.251     4.326

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 7 of 7
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Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-1

Station Limits: From: 210+25 Roadway Length = 875 ft

To: 219+00 R/W Width = 160 ft

EXISTING CONDITION

Existing condition information from SFWMD Permit No. 56-01734-P
Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 0.52 ac

Travel Lane 12.0 ft 2 24 ft Pervious Roadway Area: 2.69 ac

Paved Shoulder 1.0 ft 2 2 ft Total Roadway Area: 3.21 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Shldr Gutter 0 ft

Barrier Wall 0 ft

Total Impervious Width: 26 ft

Pond Area: Pervious Pond Area  =  1.37 ac

Total Area: Impervious Area: 0.52 ac

Pervious Area: 4.06 ac

Total Area: 4.58 ac

Curve Number:

Soil Group CN Area

5 D 98 0.52 ac 4

3 D 80 4.06 ac 4

# 4

Total: 4.58 ac

CN  =  Total CN*Area / Total Area  = 82.1

Runoff:

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 2.19 in Precipitation (P) = 9.50 in 6.50 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 7.30 in 4.46 in

  (P + 0.8S)   

375.8

Impervious areas; Streets & roads 51.2

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
324.7

August 25, 2016

DT4-006-01

Land Use Description CN*Area



Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-1

August 25, 2016

DT4-006-01

Station Limits: From: 210+25 Roadway Length = 875 ft

To: 219+00 R/W Width = 160 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 1.69 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 1.53 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 3.21 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

Miscellaneous 0 ft

Total Impervious Width: 84 ft

Pond Area: Pervious Pond Area : 0.87 ac

Water Surface Area: 0.50 ac Pond

Total Pond Area: 1.37 ac

Total Area: Impervious Area: 1.69 ac

Pervious Area: 2.40 ac

Water Surface Area: 0.50 ac

Total Area: 4.58 ac

Curve Number:

Soil Group CN Area

5 D 98 1.69 ac 4

# D 100 0.50 ac 4

3 D 80 2.40 ac 4

# 4

Total: 4.58 ac

CN  =  Total CN*Area / Total Area  = 88.8

Runoff:

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.26 in Precipitation (P) = 9.50 in 6.50 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 8.14 in 5.20 in

  (P + 0.8S)   

406.7

Proposed Ponds (Water Surface) 49.6

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
191.8

0.0

Land Use Description CN*Area

Impervious areas; Streets & roads 165.4
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PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-1

August 25, 2016

DT4-006-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria

2 Permitting Agency SFWMD

1 StormW.Mgmt. Wet Detention

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

2.50 in x Impervious Areas = 0.35 ac-ft

1.00 in x Total Basin Area = 0.38 ac-ft

0.38 ac-ft

0.57 ac-ft

0.38 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 2.79 ac-ft 1.70 ac-ft

Qpost = 3.11 ac-ft 1.98 ac-ft

∆Q = 0.32 ac-ft 0.28 ac-ft

Attenuation Vreq = 0.32 ac-ft (use largest value)

Required Wet Detention TV =

Required Dry Pre-Treatment

Wet Detention
0.5 in x Total Basin Area = 0.19 ac-ft

Treatment Vreq = Largest of Trt. Vol.  = 

OFW Requirement, provide 50% more TV =
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Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-1

August 25, 2016

DT4-006-01

Maintenance Area Width = 16.0 ft  @ 1:16 Existing Ground Elevation = 19.75

Pre-Treatment Pond Tie-In Width = 6.0 ft  @ 1:4 Normal Water Elevation = 16.50

Wet Detention Pond Tie-In Width = 5.0 ft  @ 1:4 Lowest EOP Elevation = 23.00

Maximum Storage Depth (SD) = 3.50 ft with 1.0 ft freeboard

Hydraulic Grade Line (HGL) check

HGL Slope = 0.100% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 500 ft

Estimated Energy Losses = 0.5 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 21.5 ft

6' 16'

R/W Line

         1:4 1:16

Existing Ground

1:4

Pond Section (Wet)

6' 16'

R/W Line

         1:4 1:16

Existing Ground

1:4

Pond Section (Dry)

Pond Bottom

Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.
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3000 Dovera Drive, Suite 200, Oviedo, FL 32765
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PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-1

August 25, 2016

DT4-006-01

Pond Stage / Storage Calculations

LENGTH WIDTH

19.75 0.46 ac 213.0 ft 95.0 ft

21.25 0.38 ac 201.0 ft 83.0 ft

20.75 0.28 ac 185.0 ft 67.0 ft

20.25 0.20 ac 169.0 ft 51.0 ft

19.00 0.15 ac 159.0 ft 41.0 ft

19.00 0.15 ac 159.0 ft 41.0 ft

17.50 0.10 ac 147.0 ft 29.0 ft

Required Dry Pre-Treatment = 0.19 ac-ft Provided Treatment= 0.19 ac-ft

Required Dry Pre-Treatment Stage = 20.00 ft Provided Treatment Stage= 19.00 ft

Pond Stage / Storage Calculations

LENGTH WIDTH

19.75 1.08 ac 215.0 ft 219.0 ft

21.00 0.98 ac 205.0 ft 209.0 ft

20.50 0.84 ac 189.0 ft 193.0 ft

20.00 0.70 ac 173.0 ft 177.0 ft

19.00 0.62 ac 163.0 ft 167.0 ft

17.84 0.56 ac 153.7 ft 157.7 ft

17.76 0.55 ac 153.1 ft 157.1 ft

17.25 0.54 ac 151.0 ft 155.0 ft

16.50 0.50 ac 145.0 ft 149.0 ft

14.50 0.39 ac 129.0 ft 133.0 ft

10.50 0.28 ac 121.0 ft 101.0 ft

Required Treatment+Attenuation Vol.= 0.71 ac-ft Provided Treatment+Attenuation Vol.= 1.39 ac-ft

Required Treatment+Attenuation Stage= 17.84 ft Provided Treatment+Attenuation Stage= 19.00 ft

Estimated Treat. Vol.+Storm Sewer Att.= 0.67 ac-ft

Estimated Storm Sewer TW EL.= 17.76 ft HGL requirements met

Additional 20% = 1.85 ac

Pond Bottom

Estimated Storm Sewer TW 0.67 ac-ft

Top of Treatment Vol. 0.39 ac-ft

Normal Water Level 0.00 ac-ft

Front of Main. Berm 2.06 ac-ft

Provided Treat.Vol.+Att.Vol 1.39 ac-ft

Req'd Treat.Vol+Att. Vol 0.71 ac-ft

Pond R/W

Back of Main. Berm 2.90 ac-ft

2.44 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Top of Treatment Vol. 0.19 ac-ft

Pond Bottom 0.00 ac-ft

Front of Main. Berm 0.40 ac-ft

Provided Treat.Vol. 0.19 ac-ft

Pond R/W

Back of Main. Berm 0.69 ac-ft

0.52 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE



Inwood Consulting Engineers, Inc. Made by: ZKE DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-1

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics Meterological Zone: 2

Area Product

(ac)

 Roadway Paved Area 1.69 98.00 165.62

 Roadway Pervious Area 1.53 80.00 122.40

 Pond Pervious Area 0.87 80.00 69.20

 Pond Area at NWL 0.50 100.00 49.50

 Total 4.58 406.72

%DCIA = 47.71 %

Non-DCIA CN = 80.00

Composite C = 0.65

Annual Rainfall (P) = 55.00 in

Min. Permanent Pool Vol.  = Area x Composite C x P x 14 / (365 x 12) = 0.52 ac-ft

Stage Storage Calc. for Permanent Pool

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

16.50 Normal Water Level 0.50 2.23

0.45 2.00 0.89

14.50 0.39 1.34

0.34 4.00 1.34

10.50 Pond Bottom 0.28 0.00

Permanent Pool Volume Provided = 2.23 ac-ft

Resident Time Provided = Perm. Pool Vol. Provided x 365 x 12 / (Area x C x P)  = 59.6 Days

August 25, 2016

DT4-006-01

Land Use
CN



Inches

%

Systems available for analysis:
Retention Basin with option for calculating effluent concentration
Wet Detention
Exfiltration Trench
Pervious Pavement
Stormwater Harvesting
 Biofiltration
Greenroof
Rainwater Harvesting
Managed Aquatic Plants Detention
Vegetated Natural Buffer
Vegetated Filter Strip
Swale
Rain Garden
Tree Well
Lined reuse pond
User Defined BMP

There is a user's manual for the BMPTRAINS model. It can be downloaded from 

www.stormwater.ucf.edu. The results from the example problems shown in the 

manual however may not reflect current model results due to ongoing updates of 

the model.

Blue Numbers = 

Red Numbers =GENERAL SITE INFORMATION: V 7.6

Midway Road PD&E Study Basin B1

NAME OF PROJECT

CLICK ON CELL BELOW TO SELECT

Treatment efficiency (N, P) (leave empty if net improvement or BMP analysis is used):

Input data

Calculated or Carryover

 Select the appropriate Meteorological Zone, input the 

appropriate Mean Annual Rainfall amount and select the type 

of analysis

Zone 2

CLICK ON CELL BELOW TO SELECT

55.00Mean Annual Rainfall (Please use rainfall map):

Meteorological Zone (Please use zone map):

Model documentation and example problems.

Net improvement

 Select the STORMWATER TREATMENT ANALYSIS Button below to begin analyzing the 

effectiveness of Best Management Practices.

Type of analysis:

VIEW ZONE MAP

VIEW MEAN ANNUAL RAINFALL 
MAP

GO TO INTRODUCTION PAGE

STORMWATER TREATMENT ANALYSIS

METHODOLOGY FOR WET 
DETENTION SYSTEMS

METHODOLOGY FOR CALCULATING REQUIRED TREATMENT 
EFFICIENCY 

METHODOLOGY FOR 
RETENTION SYSTEMS 

METHODOLOGY FOR 
GREENROOF SYSTEMS

METHODOLOGY FOR WATER 
HARVESTING SYSTEMS

GO TO  WATERSHED 
CHARACTERISTICS

RESET INPUT FOR 
STORMWATER 
TREATMENT 
ANALYSIS



PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: 4.58 AC

Total post-development catchment or BMP analysis area: 4.58 AC Average annual pre runoff volume: 4.005 ac-ft/year

Pre-development Non DCIA CN: 80.00 Average annual post runoff volume (note no BMP area): 6.532 ac-ft/year

Pre-development DCIA percentage: 11.40 % Pre-development Annual Mass Loading - Nitrogen: 7.508 kg/year

Post-development Non DCIA CN: 80.00 Pre-development Annual Mass Loading - Phosphorus: 0.988 kg/year

Post-development DCIA percentage: 47.71 % Post-development Annual Mass Loading - Nitrogen: 12.244 kg/year

Estimated BMPArea (No loading from this area) 1.37 AC Post-development Annual Mass Loading - Phosphorus: 1.611 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (No loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:
Pre-development land use: EMC(N): mg/L mg/L

with default EMCs EMC(P): mg/L mg/L
Post-development land use:

with default EMCs

Total pre-development catchment area: AC
Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year
Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year
Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year
Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

WATERSHED CHARACTERISTICS V 7.6
Blue Numbers = 

Red Numbers =

Input data

Calculated

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

OVERWRITE DEFAULT CONCENTRATIONS USING:

OVERWRITE DEFAULT CONCENTRATIONS:

USE DEFAULT CONCENTRATIONS

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.1 CHARACTERISTICS:                                       

CLICK ON CELL BELOW TO SELECT CONFIGURATION

A - Single Catchment
SELECT CATCHMENT CONFIGURATION

Highway: TN=1.520 TP=0.200

Highway: TN=1.520 TP=0.200

CLICK ON CELL BELOW TO SELECT

USE DEFAULT CONCENTRATIONS

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.3 CHARACTERISTICS:                                                         OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.2 CHARACTERISTICS:                                                           

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.4 CHARACTERISTICS:                                                                OVERWRITE DEFAULT CONCENTRATIONS:

GO TO STORMWATER TREATMENT ANALYSIS

VIEW  CATCHMENT CONFIGURATION

VIEW  AVERAGE ANNUAL RUNOFF 
"C" Factor 

VIEW  EMC & FLUCCS



Required Treatment Eff (Nitrogen): 38.682 %

Required Treatment Eff (Phosphorus): 38.682 %

Calculated

Input dataBlue Numbers = 

Red Numbers =
V 7.6STORMWATER TREATMENT ANALYSIS:

If not done, specify pre- and post-development watershed characteristics.

NOTE !!!: All individual system must be sized prior to 

being analyzed in conjunction with other systems. Please 

read instructions in the CATCHMENT AND TREATMENT 

SUMMARY RESULTS tab for more information.

 Select one of the BMPs below to analyze efficiency or review the summary data.

Total Required Treatment Efficiency:

GO TO GENERAL SITE INFORMATION PAGE

RETENTION BASIN EXFILTRATION TRENCH

FILTRATION including   Up-
Flow Filters

PERVIOUS 
PAVEMENT

WET DETENTION

GO TO WATERSHED CHARACTERISTICS

STORMWATER 
HARVESTING

GREENROOF
RAINWATER 
HARVESTING

MANAGED AQUATIC 
PLANTS  

VEGETATED 
NATURAL BUFFER

VEGETATED FILTER 
STRIP

SWALERAIN GARDEN

TREE WELL

USER DEFINED BMP

CATCHMENT AND TREATMENT SUMMARY 
RESULTS

1

LINED REUSE POND &  
UNDERDRAIN INPUT



Loadings from BMP area are contained by the BMP, thus no BMP area load. Catchment 1 Catchment 2 Catchment 3 Catchment 4
Watershed area cotributing to basin: 3.210 0.000 0.000 0.000 ac

Required Treatment Eff (Nitrogen): 38.682 %

Required Treatment Eff (Phosphorus): 38.682 %

Required retention depth over the watershed to meet required efficiency: 0.238 0.000 0.000 0.000 in

Required water quality retention volume: 0.064 0.000 0.000 0.000 ac-ft

Retention volume based on retention depth and total area 0.185 0.000 0.000 0.000 ac-ft

Provided retention depth (inches over the watershed area): 0.486 in

Provided treatment efficiency (Nitrogen): 60.402 0.000 0.000 0.000 %

Provided treatment efficiency (Phosphorus): 60.402 0.000 0.000 0.000 %

Remaining treatment efficiency (Nitrogen): 0.000 %

Remaining treatment efficiency (Phosphorus): 0.000 %

Remaining retention depth needed: 0.000 0.000 0.000 0.000 in

Catchment 1 Catchment 2 Catchment 3 Catchment 4

Use only donw flow media mix before water enters the ground, specify type

Nitrogen mass reduction in groundwater discharge (%)

Phosphorus mass reduction in groundwater discharge (%)

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK dated March 

2010, by the Department of Environmental Protection, available at: 

http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010. 

RETENTION BASIN SERVING: Midway Road PD&E Study Basin B1

RETENTION BASIN FOR MULTIPLE TREATMENT SYSTEMS (if there is a need for additional removal efficiencies in a series of BMPs):

NOTE FOR TREATMENT EFFICIENCY GRAPH:

The purpose of this graph is to help illustrate the treatment efficiency 

of the retention system as the function of retention depth for a single 

BMP and in a single catchment. The graph illustrates that there is a 

diminished return as the retention depth is increased. Thus evaluations 

of other alternatives in "treatment trains" and compensatory treatment 

should be considered.

Input dataBlue Numbers = 

Red Numbers = Calculated or Carryover
RETENTION BASIN: V 7.6
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Efficiency Curve: System Efficiency (N $ P) CAT 1:

System Efficiency (N $ P) CAT 2: System Efficiency (N $ P) CAT 3:

GO TO STORMWATER TREATMENT ANALYSIS

View Media Mixes



Loadings from BMP area are contained by the BMP, thus no BMP area load. Catchment 1 Catchment 2 Catchment 3 Catchment 4

Total pre-development catchment area: 4.580 0.000 0.000 0.000 ac

Total post-development catchment area: 3.210 0.000 0.000 0.000 ac

Average annual residence time (between 1 and 500 days): 59.60 days

Littoral Zone or other improvements used? NO

Littoral Zone or other improvement efficiency credit: 0.00 %

Total Nitrogen removal required: 38.682 % Catchment 1 Catchment 2 Catchment 3 Catchment 4

Total Phosphorus removal required: 38.682 % Remaining treatment efficiency needed (Nitrogen): 0.000 %

Total Nitrogen removal efficiency provided: 40.755 % Remaining treatment efficiency needed (Phosphorus): 0.000 %

Total Phosphorous removal efficiency provided: 69.736 %

Is the wet detention sufficient: YES

Average annual runoff volume into the pond: 6.532 ac-ft/yr

To Achieve  the Treatment Efficiency Shown in the Graph Below, the Following Must Hold

Minimum Pond Permanent Pool Volume: 1.067 ac-ft

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK dated March 2010, by the Department of Environmental 

Protection, available at: http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010 

The purpose of the treatment efficiency 

graphs is to help illustrate the treatment 

efficiency of the wet detention system as 

the function of average annual residence 

time (and permanent pool volume). The 

graph illustrates that there is a point of 

diminished return as the permanent pool 

volume is substantially increased.   The 

lines are produced from the conditions 

of catchment one, thus other catchments 

are shown with the data points.

 NOTE FOR TREATMENT 

EFFICIENCY GRAPH:

REQUIRED REMAINING TREATMENT EFFICIENCIES OF TREATMENT SYSTEM IN SERIES WITH WET 

DETENTION. USE FOR SIZING OF TREATMENT SYSTEM IN SERIES WITH WET DETENTION. 

Red Numbers =

Midway Road PD&E Study Basin B1

WET DETENTION: V 7.6 Calculated or Carryover

Input dataBlue Numbers = 

WET DETENTION POND SERVING:
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CAT 2
System Efficiency (P)
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CAT 4
Efficiency Curve (N)

System Efficiency (N)

CAT 1
System Efficiency (N)

CAT 2
System Efficiency (N)

CAT 3
System Efficiency (N)

CAT 4

GO TO STORMWATER TREATMENT ANALYSIS



Optional Identification  

Catchment 1: Catchment 2: Catchment 3: Catchment 4:

Retention Basin

Wet Detention

7.51

0.99

12.24

1.61

38.7

38.7 MET
7.51

0.99

67.8

84.6

3.94 8.68

0.25 0.55

8.31 18.29

1.36 3.00

Midway Road PD&E Study Basin B1

CATCHMENTS AND TREATMENT SUMMARY RESULTS V 7.6

2. Certain BMP treatment train combinations have not been evaluated and in practice they are at this time not used,  

3. Wet detention is last when used in a single catchment with other BMPs, except when followed by filtration

     an example is a greenroof following a tree well.

Target Load Reduction (N) %

CALCULATION METHODS:

Catchment 

Configuration
A - Single Catchment

8/25/2016

Phosphorus Pre Load (kg/yr)

1. The effectiveness of each BMP in a single catchment is converted to an equivalent capture volume.

PROJECT TITLE  

Provided Overall Efficiency, N (%):

Provided Overall Efficiency, P (%):

BMP Name

BMP Name

Summary Performance of Entire Watershed

BMP Name

Nitrogen Pre Load (kg/yr)

Treatment 

Objectives 

or Target

Nitrogen Post Load (kg/yr)

BMPTRAINS MODEL

Phosphorus Post Load (kg/yr)

Target Load Reduction (P) %

Load Removed, N (kg/yr & Ib/yr):

Load Removed, P (kg/yr & Ib/yr):

Discharged Load, N (kg/yr & lb/yr):

Discharged Load, P (kg/yr & lb/yr):

Target Discharge Load, N (kg/yr)

Target Discharge Load, P (kg/yr) 1



Midway Road CR712 from Glades Cutt Off Road to Selvitz Road                  
Financial Project Number: 231440-3-22-01    
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Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-2

Station Limits: From: 210+25 Roadway Length = 875 ft

To: 219+00 R/W Width = 160 ft

EXISTING CONDITION

Existing condition information from SFWMD Permit No. 56-01734-P
Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 0.52 ac

Travel Lane 12.0 ft 2 24 ft Pervious Roadway Area: 2.69 ac

Paved Shoulder 1.0 ft 2 2 ft Total Roadway Area: 3.21 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Shldr Gutter 0 ft

Barrier Wall 0 ft

Total Impervious Width: 26 ft

Pond Area: Pervious Pond Area  =  2.15 ac

Total Area: Impervious Area: 0.52 ac

Pervious Area: 4.85 ac

Total Area: 5.37 ac

Curve Number:

Soil Group CN Area

5 D 98 0.52 ac 4

3 D 80 4.85 ac 4

4

Total: 5.37 ac

CN  =  Total CN*Area / Total Area  = 81.8

Runoff:

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 2.23 in Precipitation (P) = 9.50 in 6.50 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 7.26 in 4.42 in

  (P + 0.8S)   

438.8

Impervious areas; Streets & roads 51.2

Open Space (lawns, parks, golf courses, cemeteries, 387.7

August 25, 2016

DT4-006-01

Land Use Description CN*Area



Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-2

August 25, 2016

DT4-006-01

Station Limits: From: 210+25 Roadway Length = 875 ft

To: 219+00 R/W Width = 160 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 1.69 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 1.53 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 3.21 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

Miscellaneous 0 ft

Total Impervious Width: 84 ft

Pond Area: Pervious Pond Area : 1.32 ac

Water Surface Area: 0.84 ac Wet Pond

Total Pond Area: 2.15 ac

Total Area: Impervious Area: 1.69 ac

Pervious Area: 2.84 ac

Water Surface Area: 0.84 ac

Total Area: 5.37 ac

Curve Number:

Soil Group CN Area

5 D 98 1.69 ac 4

# D 100 0.84 ac 4

3 D 80 2.84 ac 4

# 4

Total: 5.37 ac

CN  =  Total CN*Area / Total Area  = 88.8

Runoff:

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.26 in Precipitation (P) = 9.50 in 6.50 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 8.14 in 5.20 in

  (P + 0.8S)   

476.6

Proposed Ponds (Water Surface) 83.9

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
227.3

0.0

Land Use Description CN*Area

Impervious areas; Streets & roads 165.4



Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-2

August 25, 2016

DT4-006-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria

2 Permitting Agency SFWMD

1 StormW.Mgmt. Wet Detention

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

2.50 in x Impervious Areas = 0.35 ac-ft

1.00 in x Total Basin Area = 0.45 ac-ft

0.45 ac-ft

0.67 ac-ft

0.67 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 3.25 ac-ft 1.98 ac-ft

Qpost = 3.64 ac-ft 2.32 ac-ft

∆Q = 0.39 ac-ft 0.35 ac-ft

Attenuation Vreq = 0.39 ac-ft (use largest value)

Required Wet Detention TV =

Required Dry Pre-Treatment

Wet Detention
0.5 in x Total Basin Area = 0.22 ac-ft

Treatment Vreq = Largest of Trt. Vol.  = 

OFW Requirement, provide 50% more TV =

Dry Pre-Treatment is allocated in                                        

Pond 1 for this basin.



Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-2

August 25, 2016

DT4-006-01

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 20.00

Pond Tie-In Width = 1.0 ft  @ 1:4 Normal Water Elevation = 17.00

Maximum Storage Depth (SD) = 2.25 ft with 1.0 ft freeboard Lowest EOP Elevation = 23.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.100% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 750 ft

Estimated Energy Losses = 0.8 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 21.3 ft

1' 20'

R/W Line

         1:4 1:20

Existing Ground

1:4

Pond Section (Wet)

1' 20'

R/W Line

         1:4 1:20

Existing Ground

1:4

Pond Section (Dry)

Pond Bottom

Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.



Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-2

August 25, 2016

DT4-006-01

Pond Stage / Storage Calculations

LENGTH WIDTH

20.00 1.60 ac 466.0 ft 150.0 ft

20.25 1.58 ac 464.0 ft 148.0 ft

19.75 1.30 ac 444.0 ft 128.0 ft

19.25 1.05 ac 424.0 ft 108.0 ft

18.25 0.96 ac 416.0 ft 100.0 ft

18.19 0.95 ac 415.5 ft 99.5 ft

18.14 0.94 ac 415.1 ft 99.1 ft

17.77 0.91 ac 412.2 ft 96.2 ft

17.00 0.84 ac 406.0 ft 90.0 ft

15.00 0.66 ac 390.0 ft 74.0 ft

7.00 0.08 ac 366.0 ft 10.0 ft

Required Treatment+Attenuation Vol.= 1.06 ac-ft Provided Treatment+Attenuation Vol.= 1.12 ac-ft

Required Treatment+Attenuation Stage= 18.19 ft Provided Treatment+Attenuation Stage= 18.25 ft

Estimated Treat. Vol.+Storm Sewer Att.= 1.02 ac-ft

Estimated Storm Sewer TW EL.= 18.14 ft HGL requirements met

Additional 20% = 1.93 ac

Pond Bottom

Estimated Storm Sewer TW 1.02 ac-ft

Top of Treatment Vol. 0.67 ac-ft

Normal Water Level 0.00 ac-ft

Front of Main. Berm 2.12 ac-ft

Provided Treat.Vol.+Att.Vol 1.12 ac-ft

Req'd Treat.Vol+Att. Vol 1.06 ac-ft

Pond R/W

Back of Main. Berm 3.43 ac-ft

2.71 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE



Inwood Consulting Engineers, Inc. Made by: ZKE DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin B

POND NAME : Pond B-2

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics Meterological Zone: 2

Area Product

(ac)

 Roadway Paved Area 1.69 98.00 165.62

 Roadway Pervious Area 1.53 80.00 122.40

 Pond Pervious Area 1.31 80.00 104.80

 Pond Area at NWL 0.84 100.00 84.00

 Total 5.37 476.82

%DCIA = 47.11 %

Non-DCIA CN = 80.00

Composite C = 0.65

Annual Rainfall (P) = 55.00 in

Min. Permanent Pool Vol.  = Area x Composite C x P x 14 / (365 x 12) = 0.61 ac-ft

Stage Storage Calc. for Permanent Pool

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

17.00 Normal Water Level 0.84 4.46

0.75 2.00 1.50

15.00 0.66 2.96

0.37 8.00 2.96

7.00 Pond Bottom 0.08 0.00

Permanent Pool Volume Provided = 4.46 ac-ft

Resident Time Provided = Perm. Pool Vol. Provided x 365 x 12 / (Area x C x P)  = 101.7 Days

August 23, 2016

DT4-006-01

Land Use
CN



Inches

%

Systems available for analysis:
Retention Basin with option for calculating effluent concentration
Wet Detention
Exfiltration Trench
Pervious Pavement
Stormwater Harvesting
 Biofiltration
Greenroof
Rainwater Harvesting
Managed Aquatic Plants Detention
Vegetated Natural Buffer
Vegetated Filter Strip
Swale
Rain Garden
Tree Well
Lined reuse pond
User Defined BMP

Treatment efficiency (N, P) (leave empty if net improvement or BMP analysis is used):

Input data

Calculated or Carryover

 Select the appropriate Meteorological Zone, input the 

appropriate Mean Annual Rainfall amount and select the type 

of analysis

Zone 2

CLICK ON CELL BELOW TO SELECT

55.00Mean Annual Rainfall (Please use rainfall map):

Meteorological Zone (Please use zone map):

Model documentation and example problems.

Net improvement

 Select the STORMWATER TREATMENT ANALYSIS Button below to begin analyzing the 

effectiveness of Best Management Practices.

Type of analysis:

There is a user's manual for the BMPTRAINS model. It can be downloaded from 

www.stormwater.ucf.edu. The results from the example problems shown in the 

manual however may not reflect current model results due to ongoing updates of 

the model.

Blue Numbers = 

Red Numbers =GENERAL SITE INFORMATION: V 7.6

Midway Road PD&E Study Basin B2

NAME OF PROJECT

CLICK ON CELL BELOW TO SELECT

VIEW ZONE MAP

VIEW MEAN ANNUAL RAINFALL 
MAP

GO TO INTRODUCTION PAGE

STORMWATER TREATMENT ANALYSIS

METHODOLOGY FOR WET 
DETENTION SYSTEMS

METHODOLOGY FOR CALCULATING REQUIRED TREATMENT 
EFFICIENCY 

METHODOLOGY FOR 
RETENTION SYSTEMS 

METHODOLOGY FOR 
GREENROOF SYSTEMS

METHODOLOGY FOR WATER 
HARVESTING SYSTEMS

GO TO  WATERSHED 
CHARACTERISTICS

RESET INPUT FOR 
STORMWATER 
TREATMENT 
ANALYSIS



PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: 5.36 AC

Total post-development catchment or BMP analysis area: 5.36 AC Average annual pre runoff volume: 4.402 ac-ft/year

Pre-development Non DCIA CN: 80.00 Average annual post runoff volume (note no BMP area): 6.470 ac-ft/year

Pre-development DCIA percentage: 9.74 % Pre-development Annual Mass Loading - Nitrogen: 8.252 kg/year

Post-development Non DCIA CN: 80.00 Pre-development Annual Mass Loading - Phosphorus: 1.086 kg/year

Post-development DCIA percentage: 47.11 % Post-development Annual Mass Loading - Nitrogen: 12.129 kg/year

Estimated BMPArea (No loading from this area) 2.15 AC Post-development Annual Mass Loading - Phosphorus: 1.596 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (No loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:
Pre-development land use: EMC(N): mg/L mg/L

with default EMCs EMC(P): mg/L mg/L
Post-development land use:

with default EMCs

Total pre-development catchment area: AC
Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year
Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year
Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year
Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

USE DEFAULT CONCENTRATIONS

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.3 CHARACTERISTICS:                                                         OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.2 CHARACTERISTICS:                                                           

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.4 CHARACTERISTICS:                                                                OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT CONFIGURATION

A - Single Catchment
SELECT CATCHMENT CONFIGURATION

Highway: TN=1.520 TP=0.200

Highway: TN=1.520 TP=0.200

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

OVERWRITE DEFAULT CONCENTRATIONS USING:

OVERWRITE DEFAULT CONCENTRATIONS:

USE DEFAULT CONCENTRATIONS

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.1 CHARACTERISTICS:                                       

CLICK ON CELL BELOW TO SELECT

WATERSHED CHARACTERISTICS V 7.6
Blue Numbers = 

Red Numbers =

Input data

Calculated

CLICK ON CELL BELOW TO SELECT

GO TO STORMWATER TREATMENT ANALYSIS

VIEW  CATCHMENT CONFIGURATION

VIEW  AVERAGE ANNUAL RUNOFF 
"C" Factor 

VIEW  EMC & FLUCCS



Required Treatment Eff (Nitrogen): 31.966 %

Required Treatment Eff (Phosphorus): 31.966 %

Total Required Treatment Efficiency:

NOTE !!!: All individual system must be sized prior to 

being analyzed in conjunction with other systems. Please 

read instructions in the CATCHMENT AND TREATMENT 

SUMMARY RESULTS tab for more information.

 Select one of the BMPs below to analyze efficiency or review the summary data.

STORMWATER TREATMENT ANALYSIS:

If not done, specify pre- and post-development watershed characteristics.

Calculated

Input dataBlue Numbers = 

Red Numbers =
V 7.6 GO TO GENERAL SITE INFORMATION PAGE

RETENTION BASIN EXFILTRATION TRENCH

FILTRATION including   
Up-Flow Filters

PERVIOUS 
PAVEMENT

WET DETENTION

GO TO WATERSHED CHARACTERISTICS

STORMWATER 
HARVESTING

GREENROOF
RAINWATER 
HARVESTING

MANAGED AQUATIC 
PLANTS  

VEGETATED 
NATURAL BUFFER

VEGETATED FILTER 
STRIP

SWALERAIN GARDEN

TREE WELL

USER DEFINED BMP

CATCHMENT AND TREATMENT SUMMARY 
RESULTS

1

LINED REUSE POND &  
UNDERDRAIN INPUT



Loadings from BMP area are contained by the BMP, thus no BMP area load. Catchment 1 Catchment 2 Catchment 3 Catchment 4

Total pre-development catchment area: 5.360 0.000 0.000 0.000 ac

Total post-development catchment area: 3.210 0.000 0.000 0.000 ac

Average annual residence time (between 1 and 500 days): 101.70 days

Littoral Zone or other improvements used? NO

Littoral Zone or other improvement efficiency credit: 0.00 %

Total Nitrogen removal required: 31.966 % Catchment 1 Catchment 2 Catchment 3 Catchment 4

Total Phosphorus removal required: 31.966 % Remaining treatment efficiency needed (Nitrogen): 0.000 %

Total Nitrogen removal efficiency provided: 41.944 % Remaining treatment efficiency needed (Phosphorus): 0.000 %

Total Phosphorous removal efficiency provided: 74.132 %

Is the wet detention sufficient: YES

Average annual runoff volume into the pond: 6.470 ac-ft/yr

To Achieve  the Treatment Efficiency Shown in the Graph Below, the Following Must Hold

Minimum Pond Permanent Pool Volume: 1.803 ac-ft

Blue Numbers = 

WET DETENTION POND SERVING:

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK dated March 2010, by the Department of Environmental 

Protection, available at: http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010 

The purpose of the treatment efficiency 

graphs is to help illustrate the treatment 

efficiency of the wet detention system as 

the function of average annual residence 

time (and permanent pool volume). The 

graph illustrates that there is a point of 

diminished return as the permanent pool 

volume is substantially increased.   The 

lines are produced from the conditions 

of catchment one, thus other catchments 

are shown with the data points.

 NOTE FOR TREATMENT 

EFFICIENCY GRAPH:

REQUIRED REMAINING TREATMENT EFFICIENCIES OF TREATMENT SYSTEM IN SERIES WITH WET 

DETENTION. USE FOR SIZING OF TREATMENT SYSTEM IN SERIES WITH WET DETENTION. 

Red Numbers =

Midway Road PD&E Study Basin B2

WET DETENTION: V 7.6 Calculated or Carryover

Input data
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System Efficiency (P)

CAT 1
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CAT 3
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CAT 4
Efficiency Curve (N)

System Efficiency (N)

CAT 1
System Efficiency (N)

CAT 2
System Efficiency (N)

CAT 3
System Efficiency (N)

CAT 4

GO TO STORMWATER TREATMENT ANALYSIS



Optional Identification  

Catchment 1: Catchment 2: Catchment 3: Catchment 4:

Wet Detention

8.25

1.09

12.13

1.60

32.0

32.0 MET
8.25

1.09

41.9

74.1

7.04 15.51

0.41 0.91

5.09 11.21

1.18 2.61

Nitrogen Post Load (kg/yr)

BMPTRAINS MODEL

Phosphorus Post Load (kg/yr)

Target Load Reduction (P) %

Load Removed, N (kg/yr & Ib/yr):

Load Removed, P (kg/yr & Ib/yr):

Discharged Load, N (kg/yr & lb/yr):

Discharged Load, P (kg/yr & lb/yr):

Target Discharge Load, N (kg/yr)

Target Discharge Load, P (kg/yr)

Provided Overall Efficiency, N (%):

Provided Overall Efficiency, P (%):

BMP Name

BMP Name

Summary Performance of Entire Watershed

BMP Name

Nitrogen Pre Load (kg/yr)

Treatment 

Objectives 

or Target

Midway Road PD&E Study Basin B2

CATCHMENTS AND TREATMENT SUMMARY RESULTS V 7.6

2. Certain BMP treatment train combinations have not been evaluated and in practice they are at this time not used,  

3. Wet detention is last when used in a single catchment with other BMPs, except when followed by filtration

     an example is a greenroof following a tree well.

Target Load Reduction (N) %

CALCULATION METHODS:

Catchment 

Configuration
A - Single Catchment

8/23/2016

Phosphorus Pre Load (kg/yr)

1. The effectiveness of each BMP in a single catchment is converted to an equivalent capture volume.

PROJECT TITLE  

1



Midway Road CR712 from Glades Cutt Off Road to Selvitz Road                  
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English Worksheet

PROJECT TITLE: Midway Road PD&E

PROJECT NUMBER: DT4-006-01 DATE

BASIN DESIGNATION: Basin B MADE BY: ZKE 23-Mar-16

BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: REC 23-Mar-16

 

BASIN RUNOFF CURVE NUMBER WORKSHEET

SOIL SOIL AREA

LAND-USE  DESCRIPTION NAME GROUP CN (ac) PRODUCT

Impervious areas; Streets & Roads Nettles and Oldsmar Sands D 98 0.52 50.96

Open Space (lawns, parks, golf courses) Nettles and Oldsmar Sands D 80 2.69 215.20

TOTALS 3.21 266.16

COMPOSITE CN 82.92

ESTIMATE OF RUNOFF VOLUME

PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

1) DETERMINE SOIL STORAGE - S --------------------------------> S = ( 1000 / CN ) - 10 (inches)

2) DETERMINE RUNOFF - R --------------------------------> R = ( P - 0.2*S)^2 / ( P + 0.8*S ) (inches)

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R) --------------------------------> V(R) = ( R / 12)*BASIN AREA (acres-feet)

CALCULATION TABLE

Agency Design Storm Frequency P S R V(R)

(in) (in) (in) (ac-ft)

SFWMD 25 yr / 72 hr 9.50 2.06 7.41 1.98

NSLRWCD  10 yr / 72 hr 8.25 2.06 6.21 1.66

St. Lucie County 25 yr / 72 hr 9.50 2.06 7.41 1.98

exfiltration worksheet.xls



English Worksheet

PROJECT TITLE: Midway Road PD&E

PROJECT NUMBER: DT4-006-01 DATE

BASIN DESIGNATION: Basin B MADE BY: ZKE 23-Mar-16

BASIN ANALYSIS (PRE/POST): POST CHECKED BY: REC 23-Mar-16

 

BASIN RUNOFF CURVE NUMBER WORKSHEET

SOIL SOIL AREA

LAND-USE  DESCRIPTION NAME GROUP CN (ac) PRODUCT

Impervious areas; Streets & Roads Nettles and Oldsmar Sands D 98 1.69 165.13

Open Space (lawns, parks, golf courses) Nettles and Oldsmar Sands D 84 1.52 127.68

TOTALS 3.21 292.81

COMPOSITE CN 91.36

ESTIMATE OF RUNOFF VOLUME

PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

1) DETERMINE SOIL STORAGE - S --------------------------------> S = ( 1000 / CN ) - 10 (inches)

2) DETERMINE RUNOFF - R --------------------------------> R = ( P - 0.2*S)^2 / ( P + 0.8*S ) (inches)

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R) --------------------------------> V(R) = ( R / 12)*BASIN AREA (acres-feet)

CALCULATION TABLE

Agency Design Storm Frequency P S R V(R)

(in) (in) (in) (ac-ft)

SFWMD 25 yr / 72 hr 9.50 0.95 8.45 2.26

NSLRWCD  10 yr / 72 hr 8.25 0.95 7.21 1.93

St. Lucie County 25 yr / 72 hr 9.50 0.95 8.45 2.26

exfiltration worksheet.xls



MADE BY: ZKE DATE: 03/23/16 JOB NO. DT4-006-01

CHECKED BY: REC DATE: SHEET NO.

CALCULATIONS FOR: Midway Road PD&E BASIN: Basin B

Water Quality

Total Basin Area = 3.21 ac

Paved Area = 1.69 ac

Pervious Area = 1.52 ac

Treatment Criteria

A. 0.5 " Over Total Basin Area = 0.13 Ac-Ft

B. 1.25 " Over Paved Area = 0.18 Ac-Ft

PAV = 0.18 Ac-Ft

Note:  For O.F.W., at least an additional 50% of the PAV for off-line storage must be provided

PAV for OFW = 0.26 Ac-Ft

Factor of Safety = 2 Req'd PAV = 0.53 Ac-Ft

Required Attenuation Volume = 0.28 Ac-Ft

Seasonal High Water Table (SHWT) = 17.89 ft

Tail Water Elevation (TW) = 17.89 ft

Head Water (HW) = 22 ft

Saturated Hydraulic Conductivity (K) = 0.00025 ft
3
/sec

ft
2
-ft of head

Exfiltration Trench Characteristics

Outfall Control Elevation (CE) = 21 ft

Trench Bottom Width (W) = 8 ft

Trench Bottom Elevation (Bel) = 16 ft

Trench Top Elevation (Tel) = 21 ft

Perforated Pipe Diameter (D) = 24 in

Perforated Pipe Invert (Pinv) = 18 ft

Length of Trench (L) = 490 ft

Calculations

Effective Head (H2) = CE - SHWT = 3.11 ft

Trench Height (H) = Tel - Bel = 5 ft

Unsaturated Depth of Trench (Du) = Tel - SHWT = 3.11 ft

Saturated Depth of Trench (Ds) = SHWT - Bel = 1.89 ft

If Du > Ds or W < 2H

Treatment Volume Provided (V) = L(K(H2W+2H2Du-Du
2
+2H2Ds)+0.000139WDu) = 0.61 Ac-Ft

If Du < Ds or W > 2H

Treatment Volume Provided (V) = L(K(2H2Du-Du
2
+2H2Ds)+0.000139WDu) = Criteria Not Met  

Note:  If both criteria are met then use most conservative:

Treatment Volume (TV) = 0.61 Ac-Ft

Attenuation Volume (AV) = 0.28 Ac-Ft  = (CE-SHWT) * W * L

exfiltration worksheet.xls



Inches

%

Systems available for analysis:
Retention Basin with option for calculating effluent concentration
Wet Detention
Exfiltration Trench
Pervious Pavement
Stormwater Harvesting
 Biofiltration
Greenroof
Rainwater Harvesting
Managed Aquatic Plants Detention
Vegetated Natural Buffer
Vegetated Filter Strip
Swale
Rain Garden
Tree Well
Lined reuse pond
User Defined BMP

There is a user's manual for the BMPTRAINS model. It can be downloaded from 

www.stormwater.ucf.edu. The results from the example problems shown in the 

manual however may not reflect current model results due to ongoing updates of 

the model.

Blue Numbers = 

Red Numbers =GENERAL SITE INFORMATION: V 7.6

Midway Road PD&E Study Basin B

NAME OF PROJECT

CLICK ON CELL BELOW TO SELECT

Treatment efficiency (N, P) (leave empty if net improvement or BMP analysis is used):

Input data

Calculated or Carryover

 Select the appropriate Meteorological Zone, input the 

appropriate Mean Annual Rainfall amount and select the type 

of analysis

Zone 2

CLICK ON CELL BELOW TO SELECT

55.00Mean Annual Rainfall (Please use rainfall map):

Meteorological Zone (Please use zone map):

Model documentation and example problems.

Net improvement

 Select the STORMWATER TREATMENT ANALYSIS Button below to begin analyzing the 

effectiveness of Best Management Practices.

Type of analysis:

VIEW ZONE MAP

VIEW MEAN ANNUAL RAINFALL 
MAP

GO TO INTRODUCTION PAGE

STORMWATER TREATMENT ANALYSIS

METHODOLOGY FOR WET 
DETENTION SYSTEMS

METHODOLOGY FOR CALCULATING REQUIRED TREATMENT 
EFFICIENCY 

METHODOLOGY FOR 
RETENTION SYSTEMS 

METHODOLOGY FOR 
GREENROOF SYSTEMS

METHODOLOGY FOR WATER 
HARVESTING SYSTEMS

GO TO  WATERSHED 
CHARACTERISTICS

RESET INPUT FOR 
STORMWATER 
TREATMENT 
ANALYSIS



PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: 3.21 AC

Total post-development catchment or BMP analysis area: 3.21 AC Average annual pre runoff volume: 3.301 ac-ft/year

Pre-development Non DCIA CN: 80.00 Average annual post runoff volume (note no BMP area): 7.032 ac-ft/year

Pre-development DCIA percentage: 16.20 % Pre-development Annual Mass Loading - Nitrogen: 6.189 kg/year

Post-development Non DCIA CN: 80.00 Pre-development Annual Mass Loading - Phosphorus: 0.814 kg/year

Post-development DCIA percentage: 52.57 % Post-development Annual Mass Loading - Nitrogen: 13.183 kg/year

Estimated BMPArea (No loading from this area) 0.00 AC Post-development Annual Mass Loading - Phosphorus: 1.735 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (No loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:
Pre-development land use: EMC(N): mg/L mg/L

with default EMCs EMC(P): mg/L mg/L
Post-development land use:

with default EMCs

Total pre-development catchment area: AC
Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year
Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year
Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year
Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

WATERSHED CHARACTERISTICS V 7.6
Blue Numbers = 

Red Numbers =

Input data

Calculated

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

OVERWRITE DEFAULT CONCENTRATIONS USING:

OVERWRITE DEFAULT CONCENTRATIONS:

USE DEFAULT CONCENTRATIONS

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.1 CHARACTERISTICS:                                       

CLICK ON CELL BELOW TO SELECT CONFIGURATION

A - Single Catchment
SELECT CATCHMENT CONFIGURATION

Highway: TN=1.520 TP=0.200

Highway: TN=1.520 TP=0.200

CLICK ON CELL BELOW TO SELECT

USE DEFAULT CONCENTRATIONS

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.3 CHARACTERISTICS:                                                         OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.2 CHARACTERISTICS:                                                           

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.4 CHARACTERISTICS:                                                                OVERWRITE DEFAULT CONCENTRATIONS:

GO TO STORMWATER TREATMENT ANALYSIS

VIEW  CATCHMENT CONFIGURATION

VIEW  AVERAGE ANNUAL RUNOFF 
"C" Factor 

VIEW  EMC & FLUCCS



Required Treatment Eff (Nitrogen): 53.053 %

Required Treatment Eff (Phosphorus): 53.053 %

Calculated

Input dataBlue Numbers = 

Red Numbers =
V 7.6STORMWATER TREATMENT ANALYSIS:

If not done, specify pre- and post-development watershed characteristics.

NOTE !!!: All individual system must be sized prior to 

being analyzed in conjunction with other systems. Please 

read instructions in the CATCHMENT AND TREATMENT 

SUMMARY RESULTS tab for more information.

 Select one of the BMPs below to analyze efficiency or review the summary data.

Total Required Treatment Efficiency:

GO TO GENERAL SITE INFORMATION PAGE

RETENTION BASIN EXFILTRATION TRENCH

FILTRATION including   Up-
Flow Filters

PERVIOUS 
PAVEMENT

WET DETENTION

GO TO WATERSHED CHARACTERISTICS

STORMWATER 
HARVESTING

GREENROOF
RAINWATER 
HARVESTING

MANAGED AQUATIC 
PLANTS  

VEGETATED 
NATURAL BUFFER

VEGETATED FILTER 
STRIP

SWALERAIN GARDEN

TREE WELL

USER DEFINED BMP

CATCHMENT AND TREATMENT SUMMARY 
RESULTS

LINED REUSE POND &  
UNDERDRAIN INPUT



Note: There are loadings from this BMP area above the trench. Catchment 1 Catchment 2 Catchment 3 Catchment 4

Contributing catchment area: 3.210 0.000 0.000 0.000 ac

Required treatment efficiency (Nitrogen): 53.053 %

Required treatment efficiency (Phosphorus): 53.053 %

Required retention for the entire catchment to meet required efficiency: 0.419 0.000 0.000 0.000 in

Required water quality retention volume: 0.112 0.000 0.000 0.000 ac-ft

Provided retention depth: 60.000 in

Provided treatment efficiency (Nitrogen): 98.400 0.000 0.000 0.000 %

Provided treatment efficiency (Phosphorus): 98.400 0.000 0.000 0.000 %

Remaining treatment efficiency needed (Nitrogen): 0.000 %

Remaining treatment efficiency needed (Phosphorus): 0.000 %

Remaining retention depth needed if retention: 0.000 0.000 0.000 0.000 in

EXFILTRATION TRENCH: V 7.6

This is an underground system, thus there is no surface area loading reduction for the area of exfiltration

The purpose of this graph is to help illustrate 

the treatment efficiency of the retention 

system as the function of retention depth. The 

graph illustrates that there is a point of 

diminished return as the retention depth is 

substantially increased. Therefore, to provide 

the most economical BMP treatment system, 

other alternatives such as "treatment trains" 

and compensatory treatment should be 

considered.

NOTE FOR TREATMENT EFFICIENCY 

GRAPH:

EXFILTRATION TRENCH SERVING: Midway Road PD&E Study Basin B

0

10

20

30

40

50

60

70

80

90

100

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

T
re

a
tm

e
n

t 
e

ff
ic

ie
n

cy
(%

):

Retention depth (inch):

Efficiency Curve System Efficiency (N $ P) CAT 1
System Efficiency (N $ P) CAT 2 System Efficiency (N $ P) CAT 3
System Efficiency (N $ P) CAT 4



Blue Numbers = 

Red Numbers =

Input data

Calculated or Carryover

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK dated 

March 2010, by the Department of Environmental Protection, available at: 

http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010 

Pipe Span

Pipe Rise

GO TO STORMWATER TREATMENT ANALYSIS

GO TO EXFILTRATION TRENCH STORAGE CALCULATOR



Optional Identification  

Catchment 1: Catchment 2: Catchment 3: Catchment 4:

Exfiltration Trench

6.19

0.81

13.18

1.73

53.1

53.1 MET
6.19

0.81

98.4

98.4

0.21 0.46

0.03 0.06

12.97 28.57

1.71 3.76

Midway Road PD&E Study Basin B

CATCHMENTS AND TREATMENT SUMMARY RESULTS V 7.6

2. Certain BMP treatment train combinations have not been evaluated and in practice they are at this time not used,  

3. Wet detention is last when used in a single catchment with other BMPs, except when followed by filtration

     an example is a greenroof following a tree well.

Target Load Reduction (N) %

CALCULATION METHODS:

Catchment 

Configuration
A - Single Catchment

3/21/2016

Phosphorus Pre Load (kg/yr)

1. The effectiveness of each BMP in a single catchment is converted to an equivalent capture volume.

PROJECT TITLE  

Provided Overall Efficiency, N (%):

Provided Overall Efficiency, P (%):

BMP Name

BMP Name

Summary Performance of Entire Watershed

BMP Name

Nitrogen Pre Load (kg/yr)

Treatment 

Objectives 

or Target

Nitrogen Post Load (kg/yr)

BMPTRAINS MODEL

Phosphorus Post Load (kg/yr)

Target Load Reduction (P) %

Load Removed, N (kg/yr & Ib/yr):

Load Removed, P (kg/yr & Ib/yr):

Discharged Load, N (kg/yr & lb/yr):

Discharged Load, P (kg/yr & lb/yr):

Target Discharge Load, N (kg/yr)

Target Discharge Load, P (kg/yr)



Midway Road CR712 from Glades Cutt Off Road to Selvitz Road                  
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Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin 1

POND NAME : Pond 1

Station Limits: From: 219+00 Roadway Length = 2300 ft

To: 242+00 R/W Width = 160 ft

EXISTING CONDITION

Roadway Area:

Impervious Roadway Area: 3.17 ac

Pervious Roadway Area: 4.07 ac

Pervious Area from Additional R/W 1.20 ac

Total Roadway Area: 8.45 ac

Pond Area: Pervious Pond Area  =  2.43 ac

Total Area: Impervious Area: 3.17 ac

Pervious Area: 7.71 ac

Total Area: 10.88 ac

Curve Number:

Soil Group CN Area

5 D 85.46 3.17 ac 4

3 D 84.31 2.66 ac 4

3 D 85.8 1.41 ac 4

3 D 80 1.20 ac 4

3 D 80 2.43 ac 4

Total: 10.88 ac

CN  =  Total CN*Area / Total Area  = 83.4

Runoff:

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.99 in Precipitation (P) = 9.50 in 6.50 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 7.47 in 4.60 in

  (P + 0.8S)   

CN*AreaExisting Basin Delineations (Permit No. 56-00833-S)

CCORPA

907.4

271.3

CMILNA 224.0

CSELVC0 121.4

Additional Pervious Area

194.5Pervious Area (Pond Site)

August 25, 2016

DT4-006-01

96.2

Existing Condition Information from SFWMD Permit 

No. 56-00833-S

Description



Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin 1

POND NAME : Pond 1

August 25, 2016

DT4-006-01

Station Limits: From: 219+00 Roadway Length = 2300 ft

To: 242+00 R/W Width = 160 ft

 

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 5.02 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 3.43 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 8.45 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

Cross Over/TurnLanes 11.0 ft 1 11 ft

Total Impervious Width: 95 ft

Pond Area: Pervious Pond Area : 1.93 ac

Water Surface Area: 0.50 ac Wet Pond

Total Pond Area: 2.43 ac

Total Area: Impervious Area: 5.02 ac

Pervious Area: 5.37 ac

Water Surface Area: 0.50 ac

Total Area: 10.88 ac

Curve Number:

Soil Group CN Area

5 D 98 5.02 ac 4

# D 100 0.50 ac 4

3 D 80 5.37 ac 4

# 1

Total: 10.88 ac

CN  =  Total CN*Area / Total Area  = 89.2

Runoff:

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.21 in Precipitation (P) = 9.50 in 6.50 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 8.19 in 5.24 in

  (P + 0.8S)   

Impervious areas; Streets & roads 491.6

Land Use Description CN*Area

0.0

Open Space (lawns, parks, golf courses, cemeteries, 429.3

49.7Proposed Ponds (Water Surface)

970.6
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Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
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PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin 1

POND NAME : Pond 1

August 25, 2016

DT4-006-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria

2 Permitting Agency SFWMD

1 StormW.Mgmt. Wet Detention

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

2.50 in x Impervious Areas = 1.05 ac-ft

1.00 in x Total Basin Area = 0.91 ac-ft

1.05 ac-ft

1.57 ac-ft

1.11 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft)

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(10yr/24hr)

Qpre = 6.77 ac-ft 4.17 ac-ft

Qpost = 7.42 ac-ft 4.76 ac-ft

∆Q = 0.65 ac-ft 0.58 ac-ft

Attenuation Vreq = 0.65 ac-ft (use largest value)

An additional 0.32 ac-ft of Dry Pre-Treatment is 

provided in Pond 1 for Ponds B-2 and 2/3

Required Wet Detention TV =

OFW Requirement, provide 50% more TV =

Treatment Vreq = Largest of Trt. Vol.  = 

Wet Detention
0.5 in x Total Basin Area = 0.45 ac-ft

Required Dry Pre-Treatment
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PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin 1

POND NAME : Pond 1

August 25, 2016

DT4-006-01

Maintenance Area Width = 15.0 ft  @ 1:15 Existing Ground Elevation = 18.50

Pond Tie-In Width (Dry) = 14.0 ft  @ 1:4 Normal Water Elevation = 17.00

Pond Tie-In Width (Wet) = 12.0 ft  @ 1:4 Lowest EOP Elevation = 21.00

Maximum Storage Depth (SD) = 4.00 ft with 1.0 ft freeboard

Hydraulic Grade Line (HGL) check

HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 1000 ft

Estimated Energy Losses = 0.5 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 19.5 ft

14' 15'

R/W Line

         1:4 1:15

Existing Ground

1:4

Pond Section (Wet)

14' 15'

R/W Line

         1:4 1:15

Existing Ground

1:4

Pond Section (Dry)

Pond Bottom

Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.
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PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin 1

POND NAME : Pond 1

August 25, 2016

DT4-006-01

Dry Pond Stage / Storage Calculations

LENGTH WIDTH

18.50 1.17 ac 230.0 ft 222.0 ft

22.00 0.90 ac 202.0 ft 194.0 ft

21.50 0.77 ac 187.0 ft 179.0 ft

21.00 0.65 ac 172.0 ft 164.0 ft

19.50 0.56 ac 160.0 ft 152.0 ft

19.50 0.56 ac 160.0 ft 152.0 ft

18.00 0.48 ac 148.0 ft 140.0 ft

Required Dry Pre-Treatment = 0.45 ac-ft *Provided Treatment+Attenuation Vol.= 0.78 ac-ft

Required Dry Pre-Treatment Stage = 19.50 ft Provided Treatment+Attenuation Stage= 19.50 ft

Pond Stage / Storage Calculations

LENGTH WIDTH

18.50 1.26 ac 177.0 ft 310.0 ft

21.50 1.00 ac 153.0 ft 286.0 ft

21.00 0.86 ac 138.0 ft 271.0 ft

20.50 0.72 ac 123.0 ft 256.0 ft

19.50 0.65 ac 115.0 ft 248.0 ft

19.50 0.65 ac 115.0 ft 248.0 ft

19.41 0.65 ac 114.3 ft 247.3 ft

18.45 0.59 ac 106.6 ft 239.6 ft

17.00 0.50 ac 95.0 ft 228.0 ft

15.00 0.38 ac 79.0 ft 212.0 ft

6.50 0.04 ac 11.0 ft 144.0 ft

Required Treatment+Attenuation Vol.= 1.44 ac-ft Provided Treatment+Attenuation Vol.= 1.44 ac-ft

Required Treatment+Attenuation Stage= 19.50 ft Provided Treatment+Attenuation Stage= 19.50 ft

Estimated Treat. Vol.+Storm Sewer Att.= 1.38 ac-ft

Estimated Storm Sewer TW EL.= 19.41 ft HGL requirements met

Additional 20% = 2.92 ac

*Note: 0.32 ac-ft of additional dry pre-treatment provided to   

compensate the dry pre-treatment for Basins B & 2-3 

Pond Bottom

Top of Treatment Vol. 0.79 ac-ft

Normal Water Level 0.00 ac-ft

Provided Treat.Vol.+Att.Vol 1.44 ac-ft

Req'd Treat.Vol+Att. Vol 1.44 ac-ft

Estimated Storm Sewer TW 1.38 ac-ft

Back of Main. Berm 2.99 ac-ft

2.52 ac-ft

Front of Main. Berm 2.13 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W

Provided Treat.Vol. 0.78 ac-ft

Front of Main. Berm

Top of Treatment Vol.

Pond Bottom

Back of Main. Berm

0.78 ac-ft

0.00 ac-ft

DIMENSIONS

1.68 ac-ft

ELEVATION DESCRIPTION AREA STORAGE

2.03 ac-ft

Pond R/W

2.45 ac-ft
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3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
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PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin 1

POND NAME : Pond 1

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics Meterological Zone: 2

Area Product

(ac)

 Roadway Paved Area 5.02 98.00 491.96

 Roadway Pervious Area 3.43 80.00 274.40

 Pond Pervious Area 1.93 80.00 154.40

 Pond Area at NWL 0.50 100.00 50.00

 Total 10.88 970.76

%DCIA = 50.74 %

Non-DCIA CN = 80.00

Composite C = 0.65

Annual Rainfall (P) = 55.00 in

Min. Permanent Pool Vol.  = Area x Composite C x P x 14 / (365 x 12) = 1.25 ac-ft

Stage Storage Calc. for Permanent Pool

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

17.00 Normal Water Level 0.50 2.67

0.44 2.00 0.88

15.00 0.38 1.79

0.21 8.50 1.79

6.50 Pond Bottom 0.04 0.00

Permanent Pool Volume Provided = 2.67 ac-ft

Resident Time Provided = Perm. Pool Vol. Provided x 365 x 12 / (Area x C x P)  = 30.0 Days

August 24, 2016

DT4-006-01

Land Use
CN



Inches

%

Systems available for analysis:
Retention Basin with option for calculating effluent concentration
Wet Detention
Exfiltration Trench
Pervious Pavement
Stormwater Harvesting
 Biofiltration
Greenroof
Rainwater Harvesting
Managed Aquatic Plants Detention
Vegetated Natural Buffer
Vegetated Filter Strip
Swale
Rain Garden
Tree Well
Lined reuse pond
User Defined BMP

Treatment efficiency (N, P) (leave empty if net improvement or BMP analysis is used):

Input data

Calculated or Carryover

 Select the appropriate Meteorological Zone, input the 

appropriate Mean Annual Rainfall amount and select the type 

of analysis

Zone 2

CLICK ON CELL BELOW TO SELECT

55.00Mean Annual Rainfall (Please use rainfall map):

Meteorological Zone (Please use zone map):

Model documentation and example problems.

Net improvement

 Select the STORMWATER TREATMENT ANALYSIS Button below to begin analyzing the 

effectiveness of Best Management Practices.

Type of analysis:

There is a user's manual for the BMPTRAINS model. It can be downloaded from 

www.stormwater.ucf.edu. The results from the example problems shown in the 

manual however may not reflect current model results due to ongoing updates of 

the model.

Blue Numbers = 

Red Numbers =GENERAL SITE INFORMATION: V 7.6

Midway Road PD&E Study Basin 1

NAME OF PROJECT

CLICK ON CELL BELOW TO SELECT

VIEW ZONE MAP

VIEW MEAN ANNUAL RAINFALL 
MAP

GO TO INTRODUCTION PAGE

STORMWATER TREATMENT ANALYSIS

METHODOLOGY FOR WET 
DETENTION SYSTEMS

METHODOLOGY FOR CALCULATING REQUIRED TREATMENT 
EFFICIENCY 

METHODOLOGY FOR 
RETENTION SYSTEMS 

METHODOLOGY FOR 
GREENROOF SYSTEMS

METHODOLOGY FOR WATER 
HARVESTING SYSTEMS

GO TO  WATERSHED 
CHARACTERISTICS

RESET INPUT FOR 
STORMWATER 
TREATMENT 
ANALYSIS



PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: 10.88 AC

Total post-development catchment or BMP analysis area: 10.88 AC Average annual pre runoff volume: 15.668 ac-ft/year

Pre-development Non DCIA CN: 80.00 Average annual post runoff volume (note no BMP area): 18.016 ac-ft/year

Pre-development DCIA percentage: 29.17 % Pre-development Annual Mass Loading - Nitrogen: 29.370 kg/year

Post-development Non DCIA CN: 80.00 Pre-development Annual Mass Loading - Phosphorus: 3.864 kg/year

Post-development DCIA percentage: 50.74 % Post-development Annual Mass Loading - Nitrogen: 33.772 kg/year

Estimated BMPArea (No loading from this area) 2.43 AC Post-development Annual Mass Loading - Phosphorus: 4.444 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (No loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:
Pre-development land use: EMC(N): mg/L mg/L

with default EMCs EMC(P): mg/L mg/L
Post-development land use:

with default EMCs

Total pre-development catchment area: AC
Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year
Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year
Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year
Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

USE DEFAULT CONCENTRATIONS

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.3 CHARACTERISTICS:                                                         OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.2 CHARACTERISTICS:                                                           

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.4 CHARACTERISTICS:                                                                OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT CONFIGURATION

A - Single Catchment
SELECT CATCHMENT CONFIGURATION

Highway: TN=1.520 TP=0.200

Highway: TN=1.520 TP=0.200

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

OVERWRITE DEFAULT CONCENTRATIONS USING:

OVERWRITE DEFAULT CONCENTRATIONS:

USE DEFAULT CONCENTRATIONS

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.1 CHARACTERISTICS:                                       

CLICK ON CELL BELOW TO SELECT

WATERSHED CHARACTERISTICS V 7.6
Blue Numbers = 

Red Numbers =

Input data

Calculated

CLICK ON CELL BELOW TO SELECT

GO TO STORMWATER TREATMENT ANALYSIS

VIEW  CATCHMENT CONFIGURATION

VIEW  AVERAGE ANNUAL RUNOFF 
"C" Factor 

VIEW  EMC & FLUCCS



Required Treatment Eff (Nitrogen): 13.035 %

Required Treatment Eff (Phosphorus): 13.035 %

Total Required Treatment Efficiency:

NOTE !!!: All individual system must be sized prior to 

being analyzed in conjunction with other systems. Please 

read instructions in the CATCHMENT AND TREATMENT 

SUMMARY RESULTS tab for more information.

 Select one of the BMPs below to analyze efficiency or review the summary data.

STORMWATER TREATMENT ANALYSIS:

If not done, specify pre- and post-development watershed characteristics.

Calculated

Input dataBlue Numbers = 

Red Numbers =
V 7.6 GO TO GENERAL SITE INFORMATION PAGE

RETENTION BASIN EXFILTRATION TRENCH

FILTRATION including   Up-
Flow Filters

PERVIOUS 
PAVEMENT

WET DETENTION

GO TO WATERSHED CHARACTERISTICS

STORMWATER 
HARVESTING

GREENROOF
RAINWATER 
HARVESTING

MANAGED AQUATIC 
PLANTS  

VEGETATED 
NATURAL BUFFER

VEGETATED FILTER 
STRIP

SWALERAIN GARDEN

TREE WELL

USER DEFINED BMP

CATCHMENT AND TREATMENT SUMMARY 
RESULTS

1

LINED REUSE POND &  
UNDERDRAIN INPUT



Loadings from BMP area are contained by the BMP, thus no BMP area load. Catchment 1 Catchment 2 Catchment 3 Catchment 4
Watershed area cotributing to basin: 8.450 0.000 0.000 0.000 ac

Required Treatment Eff (Nitrogen): 13.035 %

Required Treatment Eff (Phosphorus): 13.035 %

Required retention depth over the watershed to meet required efficiency: 0.083 0.000 0.000 0.000 in

Required water quality retention volume: 0.058 0.000 0.000 0.000 ac-ft

Retention volume based on retention depth and total area 0.775 0.000 0.000 0.000 ac-ft

Provided retention depth (inches over the watershed area): 0.855 in

Provided treatment efficiency (Nitrogen): 75.982 0.000 0.000 0.000 %

Provided treatment efficiency (Phosphorus): 75.982 0.000 0.000 0.000 %

Remaining treatment efficiency (Nitrogen): 0.000 %

Remaining treatment efficiency (Phosphorus): 0.000 %

Remaining retention depth needed: 0.000 0.000 0.000 0.000 in

Catchment 1 Catchment 2 Catchment 3 Catchment 4

Use only donw flow media mix before water enters the ground, specify type

Nitrogen mass reduction in groundwater discharge (%)

Phosphorus mass reduction in groundwater discharge (%)

The purpose of this graph is to help illustrate the treatment efficiency 

of the retention system as the function of retention depth for a single 

BMP and in a single catchment. The graph illustrates that there is a 

diminished return as the retention depth is increased. Thus evaluations 

of other alternatives in "treatment trains" and compensatory treatment 

should be considered.

Input dataBlue Numbers = 

Red Numbers = Calculated or Carryover
RETENTION BASIN: V 7.6

RETENTION BASIN SERVING: Midway Road PD&E Study Basin 1

RETENTION BASIN FOR MULTIPLE TREATMENT SYSTEMS (if there is a need for additional removal efficiencies in a series of BMPs):

NOTE FOR TREATMENT EFFICIENCY GRAPH:

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK dated March 

2010, by the Department of Environmental Protection, available at: 

http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010. 
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Efficiency Curve: System Efficiency (N $ P) CAT 1:

System Efficiency (N $ P) CAT 2: System Efficiency (N $ P) CAT 3:

GO TO STORMWATER TREATMENT ANALYSIS

View Media Mixes



Loadings from BMP area are contained by the BMP, thus no BMP area load. Catchment 1 Catchment 2 Catchment 3 Catchment 4

Total pre-development catchment area: 10.880 0.000 0.000 0.000 ac

Total post-development catchment area: 8.450 0.000 0.000 0.000 ac

Average annual residence time (between 1 and 500 days): 30.00 days

Littoral Zone or other improvements used? NO

Littoral Zone or other improvement efficiency credit: 0.00 %

Total Nitrogen removal required: 13.035 % Catchment 1 Catchment 2 Catchment 3 Catchment 4

Total Phosphorus removal required: 13.035 % Remaining treatment efficiency needed (Nitrogen): 0.000 %

Total Nitrogen removal efficiency provided: 38.176 % Remaining treatment efficiency needed (Phosphorus): 0.000 %

Total Phosphorous removal efficiency provided: 64.266 %

Is the wet detention sufficient: YES

Average annual runoff volume into the pond: 18.016 ac-ft/yr

To Achieve  the Treatment Efficiency Shown in the Graph Below, the Following Must Hold

Minimum Pond Permanent Pool Volume: 1.481 ac-ft

Blue Numbers = 

WET DETENTION POND SERVING:

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK dated March 2010, by the Department of Environmental 

Protection, available at: http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010 

The purpose of the treatment efficiency 

graphs is to help illustrate the treatment 

efficiency of the wet detention system as 

the function of average annual residence 

time (and permanent pool volume). The 

graph illustrates that there is a point of 

diminished return as the permanent pool 

volume is substantially increased.   The 

lines are produced from the conditions 

of catchment one, thus other catchments 

are shown with the data points.

 NOTE FOR TREATMENT 

EFFICIENCY GRAPH:

REQUIRED REMAINING TREATMENT EFFICIENCIES OF TREATMENT SYSTEM IN SERIES WITH WET 

DETENTION. USE FOR SIZING OF TREATMENT SYSTEM IN SERIES WITH WET DETENTION. 

Red Numbers =

Midway Road PD&E Study Basin 1

WET DETENTION: V 7.6 Calculated or Carryover

Input data
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System Efficiency (N)
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CAT 4

GO TO STORMWATER TREATMENT ANALYSIS



Optional Identification  

Catchment 1: Catchment 2: Catchment 3: Catchment 4:

Retention Basin

Wet Detention

29.37

3.86

33.77

4.44

13.0

13.0 MET
29.37

3.86

79.9

88.5

6.80 14.98

0.51 1.12

26.97 59.41

3.93 8.67

Nitrogen Post Load (kg/yr)

BMPTRAINS MODEL

Phosphorus Post Load (kg/yr)

Target Load Reduction (P) %

Load Removed, N (kg/yr & Ib/yr):

Load Removed, P (kg/yr & Ib/yr):

Discharged Load, N (kg/yr & lb/yr):

Discharged Load, P (kg/yr & lb/yr):

Target Discharge Load, N (kg/yr)

Target Discharge Load, P (kg/yr)

Provided Overall Efficiency, N (%):

Provided Overall Efficiency, P (%):

BMP Name

BMP Name

Summary Performance of Entire Watershed

BMP Name

Nitrogen Pre Load (kg/yr)

Treatment 

Objectives 

or Target

Midway Road PD&E Study Basin 1

CATCHMENTS AND TREATMENT SUMMARY RESULTS V 7.6

2. Certain BMP treatment train combinations have not been evaluated and in practice they are at this time not used,  

3. Wet detention is last when used in a single catchment with other BMPs, except when followed by filtration

     an example is a greenroof following a tree well.

Target Load Reduction (N) %

CALCULATION METHODS:

Catchment 

Configuration
A - Single Catchment

8/24/2016

Phosphorus Pre Load (kg/yr)

1. The effectiveness of each BMP in a single catchment is converted to an equivalent capture volume.

PROJECT TITLE  

1



Midway Road CR712 from Glades Cutt Off Road to Selvitz Road                  
Financial Project Number: 231440-3-22-01    
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Made by: ZKE DATE:

Inwood Consulting Engineers, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin 2/3

POND NAME : Pond 2/3

Basin 2 Basin 3

Station Limits: From: 242+00 Length = 3300 ft From: 275+00 Length = 2591 ft

To: 275+00 R/W Width = 160 ft To: 300+91 R/W Width = 148 ft

EXISTING CONDITION

Roadway Area: From Permit No. 56-00833-S

Basin 2 and Basin 3

Total Existing Area from Permit 17.91 ac

Area from Additionall R/W in Basin 2 0.83 ac

Total Roadway Area: 18.74 ac

Basin Limits Extend to STA 300+91

Include Portions of

N Selvitz Road 4.78 ac

Christensen Road 1.14 ac

Pond Area: Pervious Pond Area  =  5.55 ac

Total Area:
Roadway Area: 30.21 ac

Total Area: 30.21 ac

Curve Number:

Soil Group CN Area

5 D 84.48 2.57 ac 4

5 D 84.48 4.64 ac 4

5 D 83.16 2.51 ac 4

5 D 84.48 1.50 ac 4

5 D 84.61 1.94 ac 4

5 D 83.96 1.40 ac 4

5 D 83.96 3.19 ac 4

5 D 84.56 2.96 ac 4

5 D 84.26 1.82 ac 4

5 D 80 0.16 ac 4

5 D 88.64 0.57 ac 4

5 D 88.64 0.57 ac 4

3 D 80 0.83 ac 4

3 D 80 5.55 ac 4

Total: 30.21 ac

CN  =  Total CN*Area / Total Area  = 83.5

Runoff:

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.98 in Precipitation (P) = 9.50 in 6.50 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 7.48 in 4.61 in

  (P + 0.8S)   

open space, area from additional R/W 66.4

CSELCV

2522.0

217.1

open space, good condition (Pond Site) 444.0

CN*AreaExisting Basin Delineations (Permit No. 56-00833-S)

March 21, 2016

DT4-006-01

392.0

208.7

126.7

164.1

117.5

267.8

250.3

153.4

12.8

50.5

50.5

N SELVITZ

N SELVITZ

open space, good condition

CCHRIA (Christensen SB)

OUT123 (Christensen NB)

Description

Existing Condition Information from SFWMD Permit 

No. 56-00833-S

CSELVE

CSELCF

CSELVG

CHURA

CDUNNA

CBENDA
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3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin 2/3

POND NAME : Pond 2/3

March 21, 2016

DT4-006-01

Station Limits: Basin 2 Basin 3

From: 242+00 Length = 3300 ft From: 275+00 Length = 2591 ft

To: 275+00 R/W Width = 160 ft To: 300+91 R/W Width = 148 ft

 

PROPOSED CONDITION

Roadway Area:                 Includes areas from Permit No. 56-00833-S

Description Width Quantity Total Width
Impervious Roadway Area: 17.74 ac

Travel Lane 11.0 ft 5 55 ft Pervious Roadway Area: 6.92 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 24.66 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft From Permit No. 56-00833-S

Curb&Gutter 2.0 ft 4 8 ft N Selvitz Impervious 3.97 ac

Shldr Gutter 0 ft N Selvitz pervious 0.81 ac

Cross Over/TurnLanes 11.0 ft 1 11 ft Christensen Impervious 0.56 ac

Total Impervious Width: 106 ft Christensen pervious 0.60 ac

Basin 3 Impervious 5.18 ac

Pond Area: Pervious Pond Area : 4.04 ac Basin 3 Pervious 1.42 ac

Water Surface Area: 1.51 ac Wet Pond

Total Pond Area: 5.55 ac

Total Area: Impervious Area: 17.74 ac

Pervious Area: 10.96 ac

Water Surface Area: 1.51 ac

Total Area: 30.21 ac

Curve Number:

Soil Group CN Area

5 D 98 17.74 ac 4

# D 100 1.51 ac 4

3 D 80 10.96 ac 4

3 D 4

Total: 30.21 ac

CN  =  Total CN*Area / Total Area  = 91.6

Runoff:

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(3yr/24hr)

Soil Capacity (S) = 1000 - 10 = 0.92 in Precipitation (P) = 9.50 in 6.50 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 8.48 in 5.51 in

  (P + 0.8S)   

Land Use Description CN*Area

Open Space (lawns, parks, golf courses, cemeteries, 876.9

0.0

Impervious areas; Streets & roads 1738.5

2766.4

151.0Proposed Ponds (Water Surface)
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PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin 2/3

POND NAME : Pond 2/3

March 21, 2016

DT4-006-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria

2 Permitting Agency SFWMD

1 StormW.Mgmt. Wet Detention

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

2.50 in x Impervious Areas = 3.70 ac-ft

1.00 in x Total Basin Area = 2.52 ac-ft

3.70 ac-ft

5.54 ac-ft

4.29 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft)

SFWMD & 

St. Lucie 

County 

(25yr/72hr)

Storm 

Sewer 

Design 

(10yr/24hr)

Qpre = 18.83 ac-ft 11.61 ac-ft

Qpost = 21.34 ac-ft 13.88 ac-ft

∆Q = 2.52 ac-ft 2.27 ac-ft

Attenuation Vreq = 2.52 ac-ft (use largest value)

Treatment Vreq = Largest of Trt. Vol.  = 

Wet Detention
0.5 in x Total Basin Area = 

OFW Requirement, provide 50% more TV =

1.26 ac-ft

Required Dry Pre-Treatment

Required Wet Detention TV =
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PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin 2/3

POND NAME : Pond 2/3

March 21, 2016

DT4-006-01

Maintenance Area Width = 0.0 ft  @ 1:20 Existing Ground Elevation = 15.00

Pond Tie-In Width = 3.0 ft  @ 1:2 Normal Water Elevation = 9.50

Maximum Storage Depth (SD) = 4.50 ft with 1.0 ft freeboard Lowest EOP Elevation = 16.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 1000 ft

Estimated Energy Losses = 0.5 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 14.5 ft

3' 0'

R/W Line

         1:2 1:20

Existing Ground

1:10

Pond Section (Wet)

3' 0'

R/W Line

         1:2 1:20

Existing Ground

1:4

Pond Section (Dry)

Pond Bottom

Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.
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 Dry Pond Stage / Storage Calculations Pond Areas and Weir Elevations from Permit No. 56-00833-S

15.00 2.60 ac

15.00 2.13 ac

15.00 2.13 ac

15.00 2.13 ac

13.61 1.99 ac

13.61 1.93 ac

13.00 1.84 ac

Required Dry Pre-Treatment = 1.17 ac-ft Provided Treatment= 1.17 ac-ft

Required Dry Pre-Treatment = 13.61 ft Provided Treatment Stage= 13.61 ft

Wet Pond Stage / Storage Calculations Pond Areas and Weir Elevations from Permit No. 56-00833-S

15.00 2.95 ac

15.00 2.76 ac

15.00 2.76 ac

15.00 2.76 ac

14.00 2.53 ac

13.05 2.53 ac

12.96 2.53 ac

12.35 2.16 ac

9.50 1.51 ac

7.00 1.12 ac

-3.00 0.75 ac

Required Treatment+Attenuation Vol.= 6.89 ac-ft Provided Treatment+Attenuation Vol.= 9.29 ac-ft

Required Treatment+Attenuation Stage= 13.05 ft Provided Treatment+Attenuation Stage= 14.00 ft

Estimated Treat. Vol.+Storm Sewer Att.= 6.65 ac-ft

Estimated Storm Sewer TW EL.= 12.96 ft HGL requirements met

*Note:  Remaining required Dry Pre-

Treatment provided in Pond 1

Provided Treat.Vol. 1.17 ac-ft

Front of Main. Berm

Top of Treatment Vol.

Pond Bottom

Back of Main. Berm

1.17 ac-ft

0.00 ac-ft

4.02 ac-ft

4.02 ac-ft

ELEVATION DESCRIPTION AREA STORAGE

4.02 ac-ft

Pond R/W

ELEVATION DESCRIPTION AREA STORAGE

Pond R/W

Back of Main. Berm 11.94 ac-ft

11.94 ac-ft

Front of Main. Berm 11.94 ac-ft

Provided Treat.Vol.+Att.Vol 9.29 ac-ft

Req'd Treat.Vol+Att. Vol 6.89 ac-ft

Pond Bottom

Estimated Storm Sewer TW 6.65 ac-ft

Top of Treatment Vol. 5.23 ac-ft

Normal Water Level 0.00 ac-ft
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(407) 971-8955 (fax)

PROJECT : Midway Road (CR 712) from Glades Cutoff Road to Selvitz Road PD&E Study

BASIN NAME : Basin 2/3

POND NAME : Pond 2/3

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics Meterological Zone: 2

Area Product

(ac)

 Roadway Paved Area 17.74 98.00 1738.52

 Roadway Pervious Area 6.92 80.00 553.60

 Pond Pervious Area 4.04 80.00 323.20

 Pond Area at NWL 1.51 100.00 151.00

 Total 30.21 2766.32

%DCIA = 63.72 %

Non-DCIA CN = 80.00

Composite C = 0.66

Annual Rainfall (P) = 55.00 in

Min. Permanent Pool Vol.  = Area x Composite C x P x 14 / (365 x 12) = 3.48 ac-ft

Stage Storage Calc. for Permanent Pool

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

9.50 Normal Water Level 1.51 12.64

1.32 2.50 3.29

7.00 1.12 9.35

0.94 10.00 9.35

-3.00 Pond Bottom 0.75 0.00

Permanent Pool Volume Provided = 12.64 ac-ft

Resident Time Provided = Perm. Pool Vol. Provided x 365 x 12 / (Area x C x P)  = 50.8 Days

  

March 22, 2016

DT4-006-01

Land Use
CN



Inches

%

Systems available for analysis:
Retention Basin with option for calculating effluent concentration
Wet Detention
Exfiltration Trench
Pervious Pavement
Stormwater Harvesting
 Biofiltration
Greenroof
Rainwater Harvesting
Managed Aquatic Plants Detention
Vegetated Natural Buffer
Vegetated Filter Strip
Swale
Rain Garden
Tree Well
Lined reuse pond
User Defined BMP

There is a user's manual for the BMPTRAINS model. It can be downloaded from 

www.stormwater.ucf.edu. The results from the example problems shown in the 

manual however may not reflect current model results due to ongoing updates of 

the model.

Blue Numbers = 

Red Numbers =GENERAL SITE INFORMATION: V 7.6

Midway Road PD&E Study Basin 2-3

NAME OF PROJECT

CLICK ON CELL BELOW TO SELECT

Treatment efficiency (N, P) (leave empty if net improvement or BMP analysis is used):

Input data

Calculated or Carryover

 Select the appropriate Meteorological Zone, input the 

appropriate Mean Annual Rainfall amount and select the type 

of analysis

Zone 2

CLICK ON CELL BELOW TO SELECT

55.00Mean Annual Rainfall (Please use rainfall map):

Meteorological Zone (Please use zone map):

Model documentation and example problems.

Net improvement

 Select the STORMWATER TREATMENT ANALYSIS Button below to begin analyzing the 

effectiveness of Best Management Practices.

Type of analysis:

VIEW ZONE MAP

VIEW MEAN ANNUAL RAINFALL 
MAP

GO TO INTRODUCTION PAGE

STORMWATER TREATMENT ANALYSIS

METHODOLOGY FOR WET 
DETENTION SYSTEMS

METHODOLOGY FOR CALCULATING REQUIRED TREATMENT 
EFFICIENCY 

METHODOLOGY FOR 
RETENTION SYSTEMS 

METHODOLOGY FOR 
GREENROOF SYSTEMS

METHODOLOGY FOR WATER 
HARVESTING SYSTEMS

GO TO  WATERSHED 
CHARACTERISTICS

RESET INPUT FOR 
STORMWATER 
TREATMENT 
ANALYSIS



PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: 30.21 AC

Total post-development catchment or BMP analysis area: 30.21 AC Average annual pre runoff volume: 44.366 ac-ft/year

Pre-development Non DCIA CN: 80.00 Average annual post runoff volume (note no BMP area): 68.076 ac-ft/year

Pre-development DCIA percentage: 30.06 % Pre-development Annual Mass Loading - Nitrogen: 83.167 kg/year

Post-development Non DCIA CN: 80.00 Pre-development Annual Mass Loading - Phosphorus: 10.943 kg/year

Post-development DCIA percentage: 70.33 % Post-development Annual Mass Loading - Nitrogen: 127.613 kg/year

Estimated BMPArea (No loading from this area) 5.55 AC Post-development Annual Mass Loading - Phosphorus: 16.791 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (No loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:
Pre-development land use: EMC(N): mg/L mg/L

with default EMCs EMC(P): mg/L mg/L
Post-development land use:

with default EMCs

Total pre-development catchment area: AC
Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year
Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year
Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year
Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

WATERSHED CHARACTERISTICS V 7.6
Blue Numbers = 

Red Numbers =

Input data

Calculated

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

OVERWRITE DEFAULT CONCENTRATIONS USING:

OVERWRITE DEFAULT CONCENTRATIONS:

USE DEFAULT CONCENTRATIONS

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.1 CHARACTERISTICS:                                       

CLICK ON CELL BELOW TO SELECT CONFIGURATION

A - Single Catchment
SELECT CATCHMENT CONFIGURATION

Highway: TN=1.520 TP=0.200

Highway: TN=1.520 TP=0.200

CLICK ON CELL BELOW TO SELECT

USE DEFAULT CONCENTRATIONS

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.3 CHARACTERISTICS:                                                         OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.2 CHARACTERISTICS:                                                           

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.4 CHARACTERISTICS:                                                                OVERWRITE DEFAULT CONCENTRATIONS:

GO TO STORMWATER TREATMENT ANALYSIS

VIEW  CATCHMENT CONFIGURATION

VIEW  AVERAGE ANNUAL RUNOFF 
"C" Factor 

VIEW  EMC & FLUCCS



Required Treatment Eff (Nitrogen): 34.829 %

Required Treatment Eff (Phosphorus): 34.829 %

Calculated

Input dataBlue Numbers = 

Red Numbers =
V 7.6STORMWATER TREATMENT ANALYSIS:

If not done, specify pre- and post-development watershed characteristics.

NOTE !!!: All individual system must be sized prior to 

being analyzed in conjunction with other systems. Please 

read instructions in the CATCHMENT AND TREATMENT 

SUMMARY RESULTS tab for more information.

 Select one of the BMPs below to analyze efficiency or review the summary data.

Total Required Treatment Efficiency:

GO TO GENERAL SITE INFORMATION PAGE

RETENTION BASIN EXFILTRATION TRENCH

FILTRATION including   Up-
Flow Filters

PERVIOUS 
PAVEMENT

WET DETENTION

GO TO WATERSHED CHARACTERISTICS

STORMWATER 
HARVESTING

GREENROOF
RAINWATER 
HARVESTING

MANAGED AQUATIC 
PLANTS  

VEGETATED 
NATURAL BUFFER

VEGETATED FILTER 
STRIP

SWALERAIN GARDEN

TREE WELL

USER DEFINED BMP

CATCHMENT AND TREATMENT SUMMARY 
RESULTS

LINED REUSE POND &  
UNDERDRAIN INPUT



Loadings from BMP area are contained by the BMP, thus no BMP area load. Catchment 1 Catchment 2 Catchment 3 Catchment 4
Watershed area cotributing to basin: 24.660 0.000 0.000 0.000 ac

Required Treatment Eff (Nitrogen): 34.829 %

Required Treatment Eff (Phosphorus): 34.829 %

Required retention depth over the watershed to meet required efficiency: 0.271 0.000 0.000 0.000 in

Required water quality retention volume: 0.556 0.000 0.000 0.000 ac-ft

Retention volume based on retention depth and total area 1.166 0.000 0.000 0.000 ac-ft

Provided retention depth (inches over the watershed area): 0.463 in

Provided treatment efficiency (Nitrogen): 50.728 0.000 0.000 0.000 %

Provided treatment efficiency (Phosphorus): 50.728 0.000 0.000 0.000 %

Remaining treatment efficiency (Nitrogen): 0.000 %

Remaining treatment efficiency (Phosphorus): 0.000 %

Remaining retention depth needed: 0.000 0.000 0.000 0.000 in

Catchment 1 Catchment 2 Catchment 3 Catchment 4

Use only donw flow media mix before water enters the ground, specify type

Nitrogen mass reduction in groundwater discharge (%)

Phosphorus mass reduction in groundwater discharge (%)

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK dated March 

2010, by the Department of Environmental Protection, available at: 

http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010. 

RETENTION BASIN SERVING: Midway Road PD&E Study Basin 2-3

RETENTION BASIN FOR MULTIPLE TREATMENT SYSTEMS (if there is a need for additional removal efficiencies in a series of BMPs):

NOTE FOR TREATMENT EFFICIENCY GRAPH:

The purpose of this graph is to help illustrate the treatment efficiency 

of the retention system as the function of retention depth for a single 

BMP and in a single catchment. The graph illustrates that there is a 

diminished return as the retention depth is increased. Thus evaluations 

of other alternatives in "treatment trains" and compensatory treatment 

should be considered.

Input dataBlue Numbers = 

Red Numbers = Calculated or Carryover
RETENTION BASIN: V 7.6
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Efficiency Curve: System Efficiency (N $ P) CAT 1:

System Efficiency (N $ P) CAT 2: System Efficiency (N $ P) CAT 3:

GO TO STORMWATER TREATMENT ANALYSIS

View Media Mixes



Loadings from BMP area are contained by the BMP, thus no BMP area load. Catchment 1 Catchment 2 Catchment 3 Catchment 4

Total pre-development catchment area: 30.210 0.000 0.000 0.000 ac

Total post-development catchment area: 24.660 0.000 0.000 0.000 ac

Average annual residence time (between 1 and 500 days): 50.80 days

Littoral Zone or other improvements used? NO

Littoral Zone or other improvement efficiency credit: 0.00 %

Total Nitrogen removal required: 34.829 % Catchment 1 Catchment 2 Catchment 3 Catchment 4

Total Phosphorus removal required: 34.829 % Remaining treatment efficiency needed (Nitrogen): 0.000 %

Total Nitrogen removal efficiency provided: 40.277 % Remaining treatment efficiency needed (Phosphorus): 0.000 %

Total Phosphorous removal efficiency provided: 68.445 %

Is the wet detention sufficient: YES

Average annual runoff volume into the pond: 68.076 ac-ft/yr

To Achieve  the Treatment Efficiency Shown in the Graph Below, the Following Must Hold

Minimum Pond Permanent Pool Volume: 9.475 ac-ft

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK dated March 2010, by the Department of Environmental 

Protection, available at: http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010 

The purpose of the treatment efficiency 

graphs is to help illustrate the treatment 

efficiency of the wet detention system as 

the function of average annual residence 

time (and permanent pool volume). The 

graph illustrates that there is a point of 

diminished return as the permanent pool 

volume is substantially increased.   The 

lines are produced from the conditions 

of catchment one, thus other catchments 

are shown with the data points.

 NOTE FOR TREATMENT 

EFFICIENCY GRAPH:

REQUIRED REMAINING TREATMENT EFFICIENCIES OF TREATMENT SYSTEM IN SERIES WITH WET 

DETENTION. USE FOR SIZING OF TREATMENT SYSTEM IN SERIES WITH WET DETENTION. 

Red Numbers =

Midway Road PD&E Study Basin 2-3

WET DETENTION: V 7.6 Calculated or Carryover

Input dataBlue Numbers = 

WET DETENTION POND SERVING:
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GO TO STORMWATER TREATMENT ANALYSIS



Optional Identification  

Catchment 1: Catchment 2: Catchment 3: Catchment 4:

Retention Basin

Wet Detention

83.17

10.94

127.61

16.79

34.8

34.8 MET
83.17

10.94

59.7

80.9

51.38 113.18

3.21 7.07

76.23 167.90

13.58 29.91

Midway Road PD&E Study Basin 2-3

CATCHMENTS AND TREATMENT SUMMARY RESULTS V 7.6

2. Certain BMP treatment train combinations have not been evaluated and in practice they are at this time not used,  

3. Wet detention is last when used in a single catchment with other BMPs, except when followed by filtration

     an example is a greenroof following a tree well.

Target Load Reduction (N) %

CALCULATION METHODS:

Catchment 

Configuration
A - Single Catchment

3/22/2016

Phosphorus Pre Load (kg/yr)

1. The effectiveness of each BMP in a single catchment is converted to an equivalent capture volume.

PROJECT TITLE  

Provided Overall Efficiency, N (%):

Provided Overall Efficiency, P (%):

BMP Name

BMP Name

Summary Performance of Entire Watershed

BMP Name

Nitrogen Pre Load (kg/yr)

Treatment 

Objectives 

or Target

Nitrogen Post Load (kg/yr)

BMPTRAINS MODEL

Phosphorus Post Load (kg/yr)

Target Load Reduction (P) %

Load Removed, N (kg/yr & Ib/yr):

Load Removed, P (kg/yr & Ib/yr):

Discharged Load, N (kg/yr & lb/yr):

Discharged Load, P (kg/yr & lb/yr):

Target Discharge Load, N (kg/yr)

Target Discharge Load, P (kg/yr)
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APPENDIX 6 

Site Visit Pictures 
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APPENDIX 7 

Cultural Resource Assessment Survey 



  
 

1 

Memo  
 
To: Lynn Kelley, FDOT District 4 
From:  Diane K. Kloetzer, Janus Research 
Date: 02/17/2016 
Re: Desktop Analysis of Three Potential Pond sites for Midway Road from Glades Cut Off Road to 

Selvitz Road, St. Lucie County, Florida (Financial Project ID: 231440-3-22-01; ETDM No. 
14177) 

 
At the request of the Florida Department of Transportation (FDOT), District 4 Janus Research 
conducted a desktop analysis of potential pond site locations for Midway Road/CR 712 from Glades 
Cut Off Road to Selvitz Road, St. Lucie County, Florida (Figure 1). The study area consists of three 
potential pond sites. The project corridor was surveyed during the Cultural Resource Assessment 
Survey of Midway Road/County Road 712 Project Development and Environment (PD&E) Study 
from Glades Cut Off Road to Selvitz Road, St. Lucie County, Florida (Janus Research 2016). 
 
The proposed pond sites are located in Section 1 of Township 36 South, Range 39 East and Section 6 
of Township 36 South, Range 40 East on the Fort Pierce NW (1949 Photorevised [PR] 1983) and Fort 
Pierce SW (1953 PR 1983) United States Geological Survey (USGS) quadrangle maps.  
 
The purpose of this pond siting analysis was to determine the location of any previously recorded 
cultural resources within or adjacent to the proposed pond sites and to determine archaeological site 
probability for each of the pond locations. 

 
Methods 

 
An archaeological and historical literature and background information search pertinent to the 
proposed pond site locations was conducted in order to determine the types, chronological placement, 
and location patterning of cultural resources within the pond site locations. This included a search of 
the Florida Master Site File (FMSF)1, historic maps, county and local site inventories, books and 
journal articles, and unpublished CRM reports. In addition, land use history and environmental 
variables known to be associated with prehistoric and historic sites were reviewed.  
 
The study area for archaeological resources was the proposed pond footprints and an area 
measuring 150 feet adjacent to the pond footprints in order to identify any previously recorded 
sites directly adjacent to the pond site locations.  
 

                                                 
1 The FMSF serves as an archive and repository of information about Florida’s recorded cultural resources. It represents an inventory of resources for which 
available information exists and describes their condition at a particular point of time. Because the inventory of resources is not all-inclusive on a statewide 
basis, gaps in data may exist. The FMSF is an important planning tool that assists in identifying potential cultural resources issues and resources that may 
warrant further investigation and protection. It can be used as a guide but should not be used to determine the Division of Historical Resources’/State Historic 
Preservation Office’s (FDHR/SHPO) official position about the significance of a resource. 
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The study area for historic resources was the footprint of the pond sites and adjacent parcels up 
to 200 feet. 
 
Background research methods included a search of the FMSF to identify cultural resources that 
are listed, eligible, or potentially eligible for listing in the National Register of Historic Places 
(National Register) and resources with potential or confirmed human remains. 
 
A review of the General Land Office (GLO) historic plat maps and historic aerial photographs was 
also conducted in order to establish the pre-development environment and land use history of the 
proposed pond sites, as well as to identify any potential historic resources within the pond sites.  
 

Background Research 
 
Florida Master Site File 
The work of previous investigators was reviewed in order to gather information about the types of 
precolumbian and early historic period sites that could be expected to occur within the pond siting 
alternatives. A search of pertinent literature and records was conducted to determine the locations of 
previously recorded National Register–listed, eligible, and potentially eligible resources within 
proposed pond sites, as well as any archaeological and historical assessments of other tracts of land 
within 200 feet. 
 
The FMSF search identified one previously conducted cultural resource survey within or adjacent to 
the proposed ponds. FMSF Survey No. 9684, St. Lucie County Historic Resources Survey (Janus 
Research 2003) is a county-wide historic resources survey of the unincorporated areas of St. Lucie 
County. The study area has not been subject to a comprehensive cultural resource survey.  
 
Archaeological Sites 
No previously recorded archaeological sites were identified within the study area. 
 
Historic Structures 
No previously recorded historic structures were identified within the study area. 
 
Historic Cemeteries 
No previously recorded historic cemeteries were identified within the study area.  
 
Historic Resource Groups 
No previously recorded historic resource groups were identified within the study area. 
 
Historic Linear Resources 
The FMSF search identified three previously recorded linear resources within the study area (Table 1; 
Figure 2). The portions of Midway Road (8SL1657) and Canal 103 (8SL1809) to the east of the 
Florida’s Turnpike have been determined ineligible for listing in the National Register by the SHPO. 
The portions of Midway Road (8SL1657) and Canal 103 (8SL1809) to the west of the Florida’s 
Turnpike and the Florida’s Turnpike (8SL1789) were considered National Register-ineligible in the 
CRAS survey (Janus Research 2016). As of January 2016, the three resources have not been further 
evaluated by the SHPO.   
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TABLE 1: PREVIOUSLY RECORDED HISTORIC RESOURCES WITHIN THE 
STUDY AREA 

Site # Site Name Date Style 
National Register 

Status 

8SL1657 Midway Road c. 1890 
Historic road 
segment 

Portions considered and 
determined National 
Register–ineligible 
within APE 

8SL1789 Florida’s Turnpike c. 1957 
Historic road 
Segment 

Portion considered 
National Register–
ineligible within APE 

8SL1809 Canal 103 c. 1920 
Historic canal 
segment 

Portion considered 
National Register–
ineligible within APE 

 
Historic Districts 
No previously recorded historic districts were identified within the study area. 
 
Historic Bridges 
One historic bridge, FDOT Bridge No. 940050 (8SL3282), was identified within the study area 
(Figure 2). FDOT Bridge No. 940050 (8SL3282) was identified during the CRAS of the project 
corridor (Janus Research 2016) and is considered ineligible for listing in the National Register. As of 
January 2016, the resource has not been evaluated by SHPO. 
 
Historic Parcels 
A search of the St. Lucie County Property Appraiser data identified no parcels within or adjacent to 
the proposed pond sites that have a historic build date during or before 1968.  
 
Environmental Setting 
A review of the General Land Office (GLO) historic plat maps (Florida Department of Environmental 
Protection [FDEP] 1853a, 1853b) and surveyor’s field notes (FDEP 1845, 1853c, 1853d) was 
conducted to examine past environmental conditions within the vicinity of the archeological APE. The 
historic surveyor’s notes describe the project area as 2rd rate pineland. No hammocks are illustrated or 
described in the vicinity of the project area. 
 
The historic plat maps and surveyor’s notes were also reviewed for evidence of other early settlement. 
There are no military forts, roads, encampments, battlefields, homesteads, or historic Native American 
villages or trails depicted on the plat maps in the vicinity of the proposed pond sites alternatives. 
 
A review of aerial photograph from 1944 (University of Florida, George A. Smathers Libraries 
2014) was conducted to examine land use during the mid-1900s. In 1944, Midway Road and 
Canal 103 were present. The study area was undeveloped with only a few scattered trees. Ponds 
were located just to the east of proposed Pond B-2 and in the southeastern portion of Pond 1. No 
hammocks are visible within the study area. 
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The Soil Survey of St. Lucie County Area, Florida (USDA 1980) was reviewed to help determine the 
predevelopment environment, assess the level of modification, and identify natural features within the 
project corridor indicative of increased archaeological site potential. The project area is located within 
the Nettles-Ankona-Pepper soil association (USDA 1980:7–8). These soils are poorly drained and 
found on broad flatwoods interspersed with depressional areas and sloughs. The characteristics of the 
soils present in the study area are described in Table 2. 
 

TABLE 2: SOIL CHARACTERISTICS WITHIN THE PROJECT APE 

Drainage 
Characteristics 

Soil Type Environmental Association 

Poorly Drained 

Nettles sand 

This soil is found on broad flatwoods. Natural 
vegetation includes south Florida slash pine, 
cabbage palm, saw palmetto, wax myrtle, 
inkberry, fetterbush, bluestems, and threeawns. 

Wabasso sand 

This soil is found on flatwoods. Natural 
vegetation consists of longleaf or slash pine, 
cabbage palm, saw palmetto, running oak, 
inkberry, fetterbush, bluestems, and threeawns. 

USDA 1980: 29–30, 43–44 
 
Archaeological Probability 
The site file search and literature review contributed to the determination of the archaeological site 
potential for the study area. Typically, four environmental factors are employed in predicting site 
locations: soil type (soil drainage), distance to fresh (potable) water, distance to hardwood hammocks, 
and topography. 
 
Numerous researchers have successfully used drainage characteristics of soil in the formulation of site 
location predictive models. In general, archaeological sites are associated with better drained soils. 
Although wet areas can contain abundant wildlife and plant resources, they make poorer habitation 
areas when better-drained locations are available. Modern drainage and development have changed 
the historical drainage patterns and overall environment of the project corridor and surrounding area 
during the past century. As previously mentioned, the soils in the project APE are poorly drained 
(Table 2).  
 
Fresh water is obviously an important resource, as the need for water is universal. This variable would 
have been of greater importance during the Paleoindian and Early Archaic periods (12,000–5000 BC) 
when the perched water system was more restricted. Access to water during these early periods would 
have been from sinkholes and aquifer-fed rivers. In precolumbian times, wetland ponds were located 
within Pond 1 and adjacent to Pond B-2. 
 
The study area is located in the Eastern Valley. The terrain is relatively flat with an elevation between 
15 and 20 feet above sea level.  
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With the easy availability of water, a greater importance would have been placed on the resources, 
increased elevation, and other benefits provided by hardwood hammocks. The presence of hammock 
vegetation serves as a reliable indicator of site location in Florida, and the use of hammocks during the 
precontact and historic periods is well documented. No hammocks were identified on the 19th century 
plat maps and surveyor’s notes or the 1944 aerial photograph.  
 
Based on these factors, the proposed Pond 1, Pond B-1, and Pond B-2 have low archaeological site 
potential.  
 

Summary 
 
This research of the three proposed pond sites did not identify any previously recorded 
archaeological sites within or adjacent to the proposed pond sites. The proposed ponds are 
located in areas with poorly drained soils indicative of the past pine flatwoods environment. The 
three proposed pond locations have low archaeological site potential. 
 
Three previously recorded linear resources and a previously identified historic bridge were 
identified within the historic resources study area. The historic bridge (FDOT Bridge No. 940050 
(8SL3282) was identified during the CRAS of the Midway Road corridor (Janus Research 2016) 
and is considered ineligible for listing in the National Register. The three linear resources, 
Midway Road (8SL1657), Florida’s Turnpike (8SL1789), and Canal 103 (8SL1809), are previously 
recorded and portions within the study area were previously determined ineligible for listing in the 
National Register by the SHPO. The portions of the three resources which have not been previously 
determined ineligible were considered ineligible for listing in the National Register during the CRAS 
survey (Janus Research 2016). As of January 2016, the four historic resources have not been evaluated 
by the SHPO. No historic parcels or unrecorded historic resources were identified within the study 
area.  
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EXECUTIVE SUMMARY  

In accordance with Presidential Executive Order 11990, Federal Highway Administration (FHWA) 
Technical Advisory T6640.8A and the Florida Department of Transportation (FDOT) Project Development 
and Environment (PD&E) Manual, Part 2, Chapter 18 (revised April 24, 2013), a wetland evaluation was 
conducted for the proposed widening of Midway Road (CR 712) between Glades Cut Off Road and Selvitz 
Road in St. Lucie County, Florida. The project was screened through the Efficient Transportation Decision 
Making (ETDM) Environmental Screening Tool (EST) and the programming screen was published on May 
27, 2015 (ETDM #14177 -https://etdmpub.fla-etat.org/est/). 

The purpose of this report is to identify wetlands and other surface waters within the project area, evaluate 
potential wetland and surface water impacts, identify measures to avoid and minimize impacts, and identify 
conceptual mitigation options.  

The proposed “action” under consideration is the widening of Midway Road (CR 712) from two to four 
lanes and the construction of stormwater management ponds.  Two build alternatives were considered and 
compared to the No Build Alternative.  Alternative 1 (Canal Avoidance) generally widens the road north 
of the existing while Alternative 2 (Box Culvert) generally widens the road to the south of the existing.  
Alternative 2 would result in culverting Canal 103 similar to the design currently under construction to the 
east between Selvitz Road and 25th Street.   

Direct and secondary impacts to wetlands range from 0.36 (Alternative 1) to 0.07 (Alternative 2) and 
impacts to surface waters range from 1.54 acres (Alternative 1) to 3.95 acres (Alternative 2).  Mitigation 
for surface waters will not be required, though South Florida Water Management District (SFWMD) will 
require a mechanism for air exchange for Alternative 2 which culverts Canal 103. Mitigation would be 
provided for direct and secondary wetland impacts through purchase of mitigation credits in Bluefield 
Mitigation Bank.    

FDOT commits to the following measures to minimize and mitigate potential impacts to wetlands and water 
quality: 
 
 If Alternative 2 is preferred, mechanisms will be included in the culvert design to allow for air 

exchange.  
 Best Management Practices (BMP’s) will also be implemented in order to reduce sediment 

transport and minimize erosion.  
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1.0  INTRODUCTION  

In accordance with Presidential Executive Order 11990, Federal Highway Administration (FHWA) 
Technical Advisory T6640.8A and the Florida Department of Transportation (FDOT) Project Development 
and Environment (PD&E) Manual, Part 2, Chapter 18 (revised April 24, 2013), a wetland evaluation was 
conducted for the proposed widening of Midway Road (CR 712) between Glades Cut Off Road and Selvitz 
Road in St. Lucie County, Florida. See Location Map - Figure 1.  The project was screened through the 
Efficient Transportation Decision Making (ETDM) Environmental Screening Tool (EST) and the 
programming screen was published on May 27, 2015 (ETDM #14177 -https://etdmpub.fla-etat.org/est/). 

The purpose of this report is to identify wetlands and other surface waters within the project area, evaluate 
potential wetland and surface water impacts, identify measures to avoid and minimize impacts, and identify 
conceptual mitigation options.  

The proposed “action” under consideration is the widening of Midway Road (CR 712) from two to four 
lanes and the construction of stormwater management ponds.  

2.0  PROJECT DESCRIPTION 

The Midway Road (CR 712) project corridor is centrally located in the eastern part of St. Lucie County, 
Florida, and is owned and maintained by St. Lucie County. The project corridor extends approximately 1.6 
miles along Midway Road (CR 712) (Roadway ID 94530000), from Glades Cut Off Road (Mile Post 5.813) 
(CR 709) to Selvitz Road (Mile Post 7.405) (CR 615). The project ties into the existing 4-lane section to 
the west of Glades Cut Off Road and to future 4-lane segments from Selvitz Road to just east of US 
Highway 1. The project corridor is located in unincorporated St. Lucie County but is the northern border to 
the City of Port St. Lucie (See Figure 1). 

Midway Road (CR 712) is a major east-west roadway that provides a vital connection to residents and 
commuters to and from Interstate 95 (I-95) to the commercial areas along US 1. Within the project limits, 
Midway Road (CR 712) is a two-lane undivided roadway with a varying posted speed from 35 to 45 miles 
per hour (mph). It is functionally classified as an Urban Principal Arterial and is designated as a hurricane 
evacuation route by the Florida Division of Emergency Management. The existing roadway typical section 
consists of two 12-foot lanes, one in each direction, and the existing right-of-way (R/W) varies with a 
minimum width of 70 feet. The land uses consist of residential, commercial, government, and industrial 
facilities, such as Tropicana Products, Inc., CEMEX, Packers of Indian River Ltd., US Post Office, St. 
Lucie County Sheriff’s Office, and New Horizons of the Treasure Coast, Inc.  

The study corridor includes a bridge (ID 940050) over Florida's Turnpike (SR 91). The Florida East Coast 
(FEC) railroad traverses the corridor by running adjacent and parallel to the Glades Cut Off Road. Canal 
103, which was previously owned and maintained by the North St. Lucie Water Control District 
(NSLWCD) but is now owned and maintained by St. Lucie County, is the principal receiving water body 
for the project area and conveys stormwater from the west side of Florida's Turnpike through an existing 
concrete box culvert. The canal runs parallel along the south side of Midway Road (CR 712) and, after 
Selvitz Road, it diverges and continues southeasterly to discharge into the North Fork of the St. Lucie River 
(NFSLR or North Fork). Canal 103 is currently being culverted from Selvitz to 25th Street as part of St. 
Lucie County’s widening of Midway Road in this segment. The North Fork is designated as an Outstanding 
Florida Water (OFW) and an Aquatic Preserve. It is the main collector water body in St. Lucie County and 
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discharges into the Indian River Lagoon. The canal, along with the adjacent vegetative buffer, provides a 
physical separation to the residential homes on the south side. 

The Midway Road/CR 712 PD&E Study from Glades Cut Off Road to Selvitz Road will evaluate 
alternatives to widen the existing road from two to four lanes within the project limits in order to satisfy 
future traffic demand and capacity needs. The proposed study will also consider pedestrian, bicycle, and 
transit facilities and improvements to freight mobility, and it will evaluate operational improvements and 
access management into some commercial businesses along the project corridor. Additional right-of- way 
requirements will be evaluated during the PD&E study for offsite ponds in order to meet stormwater 
management requirements. 

2.1 PURPOSE AND NEED 

Based on recent traffic data from St. Lucie County, the facility does not adequately handle the existing 
traffic demand. Without capacity improvements, the traffic operations along the corridor will continue to 
deteriorate. The primary purpose for this project is to provide additional capacity to meet existing and future 
traffic needs, improve safety by alleviating existing roadway and capacity deficiencies, and allow 
opportunities for pedestrian, bicycle, and transit facilities. The additional capacity will also improve freight 
mobility and enhance emergency evacuation along the project corridor. The purpose and need of this project 
are further described below and include Transportation Demand, Capacity, Plan Consistency, Social 
Demands and Economic Development, Modal Interrelationships, and Roadway Deficiencies.  

Transportation Demand 

The US Census-designated Port St. Lucie-Fort Pierce Metropolitan Statistical Area has been identified as 
one of the fastest growing metropolitan areas in Florida, which includes all of Martin and St. Lucie counties. 
From 2000 to 2010, this metropolitan area has experienced population growth from 319,426 persons in 
2000 to 424,107 persons in 2010, representing an annual increase of 2.9%. Evaluating the population 
growth for the City of Port St. Lucie by itself revealed an even greater percentage increase. According to 
the Bureau of Economic and Business Research, the City has grown from a population of 88,769 in 2000 
to 164,603 in 2010, representing an annual increase of 6.4%.  

This rapid population growth has resulted in a significant increase in surface transportation demand along 
major arterials such as the Midway Road (CR 712) corridor. The population of the Port St. Lucie-Fort 
Pierce metropolitan area is projected to increase from 424,107 persons in year 2010 to 648,600 persons in 
year 2035, representing a growth of approximately 53% (Bureau of Economic Business Research). 

As the population in the metropolitan area continues to increase, the developments in St. Lucie County will 
continue to push westward. In addition, the county is anticipated to experience traffic growth from the 
Developments of Regional Impact (DRI). A review of the recent DRI applications in the Treasure Coast 
Regional Planning Council shows the following statuses for the DRIs in the vicinity of the project corridor: 

Completed - Orange Blossom Mall and St. Lucie West 

Approved - The Reserve 

Pending Notice of Proposed Change - LTC Ranch 

Withdrawn - Provences and Orchard Park 
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The DRI located along Midway Road (CR 712), which is LTC Ranch, would have the greatest impact on 
the project corridor if constructed. As currently approved, the development includes 4,000 dwelling units 
of residential, over 1,505,000 square feet (sq. ft.) of office space, 725,000 sq. ft. of retail, and 1,960,200 sq. 
ft. of industrial space. However, the status of this development is pending Notice of Proposed Change that 
may result in a change in the size of the approved development.  

The approval of the LTC Ranch DRI will further increase the transportation demand resulting in congested 
conditions along the project corridor. Since Midway Road (CR 712) is one of the vital east-west corridors 
in St. Lucie County, it is critical to increase capacity to meet the anticipated future transportation demand. 

Capacity 

Traffic data obtained from the St. Lucie County Transportation Planning Organization (TPO) Traffic 
Counts and Level of Service Report shows that the 2012 Annual Average Daily Traffic (AADT) along 
Midway Road (CR 712) west of Selvitz Road is 16,820 vehicles. Evaluating this traffic data using the 2012 
FDOT Quality/Level of Service Handbook, the LOS is F which is beyond the St. Lucie County's adopted 
LOS criteria of E. This traffic data shows that the existing volume is already exceeding the capacity of the 
corridor which indicates that the roadway is operating in oversaturated and undesirable conditions. 
Furthermore, due to the industrial properties along the corridor, it has a high truck percentage at over 7% 
(Florida Traffic Online). 

The traffic is anticipated to increase to 29,200 AADT by 2040 and the corridor will continue to operate at 
LOS F with degraded traffic operation unless the capacity is increased. The future traffic projections are 
based on the FDOT District Four Design Traffic Technical Memorandum for the I-95 PD&E Study from 
north of Becker Road to south of SR 70. This project utilized the Greater Treasure Coast Regional Planning 
Model as the basis for the future traffic projections. Without improvements, the congestion on the Midway 
Road (CR 712) project corridor will continue to operate at unacceptable driving conditions for residents 
and commuters due to the increased traffic volumes. 

Plan Consistency 

Martin and St. Lucie counties have independent Metropolitan Planning Organization/Transportation 
Planning Organization (MPO/TPO) but share a common Regional Long Range Transportation Plan 
(RLRTP). The RLRTP establishes a unified strategy for transportation priorities and funding and creates a 
joint decision-making process regarding regional transportation issues. 

The Midway Road (CR 712) project corridor extends from Glades Cut Off Road to Selvitz Road and is 
identified in the Martin and St. Lucie 2035 RLRTP. The project is identified in the St. Lucie County TPO 
2035 Cost Feasible Plan (2016-2035) with a 2021-2025 implementation horizon. In addition, the project 
will be included in the next update to the State Transportation Improvement Program and the St. Lucie TPO 
Transportation Improvement Program. It should be noted that on the south side of the project corridor a 
multipurpose trail has been identified in the 2035 RLRTP in Table 4-9 of the Needs Plan Development. 

Social Demands & Economic Development 

Evacuation: Serving as part of the evacuation route network established by the Florida Division of 
Emergency Management, Midway Road (CR 712) plays an important role in facilitating traffic during 
emergency evacuation periods as it connects other major highways and arterials designated on the state 
evacuation route network within the project limits. These facilities include Okeechobee Road (SR 70), I-
95, Glades Cut Off Road (CR 709), Selvitz Road, South 25th Street (CR 615), Oleander Avenue (CR 605), 
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and US 1. During a twelve-month period in 2004-2005, St. Lucie County was hit directly by three major 
hurricanes. Midway Road (CR 712) is one of the county's most critical east-west routes and serves as a vital 
evacuation route for hurricanes or any other disasters. Additionally, widening Midway Road (CR 712) will 
ease traffic flow between South 25th Street and I-95, which will minimize a bottleneck effect during an 
emergency. It would also improve the ability of the local emergency management organization to evacuate 
large portions of the Treasure Coast in an acceptable timeframe which will enhance the safety of residents. 

Economic Development: The Treasure Coast Planning Council Alternative Infill Development Plan 
developed for Martin and St. Lucie counties has identified several regional workplace districts located along 
the Midway Road (CR 712) corridor. These regional workplace districts are locations where business and 
economic development would be focused in order to provide jobs for residents within this metropolitan 
area. The Midway Road (CR 712) project area is a high-growth area. Important state and federal offices 
and nonprofit centers are located along Midway Road (CR 712) or nearby streets. This includes the main 
St. Lucie County Branch of the US Post Office, St. Lucie County Sheriff's Office, St. Lucie County Health 
Department, St. Lucie County Fire District Office, Hospice of the Treasure Coast, and New Horizons of 
the Treasure Coast, Inc. (a mental health center which is currently expanding). Significant truck traffic from 
the nearby St. Lucie County Landfill, CEMEX, Packers of Indian River Ltd., and Tropicana Products, Inc. 
place additional demands on the roadway. Meanwhile, new residential units are planned nearby. The St. 
Lucie County Fairgrounds, the County's Emergency Operations Center, is just six miles west of the project 
site. 

According to the Martin and St. Lucie 2035 RLRTP, "The Regional Workplace Districts in St. Lucie County 
are located along the I-95 and Florida’s Turnpike corridors and include the Treasure Coast Education 
Research Development Authority (TCERDA) area; the Crossroads Park of Commerce; the existing Rinker 
and Tropicana facilities along Glades Cut Off Road; the LTC Ranch Commerce Park; St. Lucie West 
Commerce Park; and Torrey Pines Institute south of Tradition and Gatlin Boulevard. These districts are 
well-situated for regional access, have ample room to grow, and can provide jobs for local residents." The 
Midway Road (CR 712) project corridor is anticipated to serve as the main transportation corridor linking 
residents of both Martin and St. Lucie counties to this business area. Increasing the capacity along the 
project corridor will improve mobility and support the economic development of these districts as well as 
stimulate major construction activities that will contribute to economic growth within this area. 

Modal Interrelationships 

The accessibility to bicyclists and pedestrians along the corridor is minimal with only two sections of 
sidewalk within the corridor. They are located on the north side of Midway Road (CR 712) from East Torino 
Boulevard to Glades Cut Off Road and along the frontage of the recently constructed New Horizons medical 
facility. There are no bicycle lanes. During a recent field review (February 7, 2014), pedestrians were noted 
walking on the grassed shoulder while pushing a child's stroller. Additionally, the existing bridge over the 
Florida's Turnpike does not have sufficient shoulder width to accommodate pedestrian or bicycle traffic. A 
review of the Martin and St. Lucie 2035 RLRTP identified a multipurpose trail in Table 4-9 of the Needs 
Development Plan that would run along the entirety of Midway Road (CR 712) to connect with the other 
proposed multipurpose trails located on Okeechobee Road, Shin Road, Glades Cut Off Road, Selvitz Road, 
and Midway Road to the east. 

The 2035 Future Bus and Train Network identified a proposed bus route along the entirety of Midway Road 
(CR 712) to connect to existing bus routes. Moreover, the County's Transit Development Plan from 
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February 2014 identified Midway Road (CR 712) as a priority corridor to implement transit. The project 
will create opportunities to include pedestrian, bicycle, and transit facilities along the project corridor. 

Roadway Deficiencies 

The Midway Road (CR 712) bridge structure (ID 940050) over the Florida's Turnpike is located at Mile 
Post 6.346 and was constructed in 1957. The last inspection of the bridge was performed on December 19, 
2013. Although the report notes no structural deficiencies, the bridge is classified as functionally obsolete. 

3.0  ALTERNATIVES CONSIDERED 

Three build alternatives, including the Transportation System Management and Operations (TSMO) 
alternative, were developed and considered during the preliminary engineering phase of this study.  The 
No-Build Alternative, TSMO Alternatives, and Build Alternative 1 (Canal Avoidance) and Build 
Alternative 2 (Box Culvert) are described below.    See Appendix A – Typical Sections and Plans. 

No-Build Alternative 

No improvements are made to Midway Road (CR 712) within the limits of the study.  

Build Alternatives  

Transportation System Management and Operations (TSMO) Alternatives  

TSMO alternatives involve improvements designed to maximize the utilization and efficiency of the 
existing facility through improved system and demand management. The various TSMO options generally 
include traffic signal and intersection improvements, access management, and transit improvements.  The 
additional capacity required to meet the projected traffic volumes along Midway Road (CR 712) in the 
design year cannot be provided solely through the implementation of TSMO improvements.  

Build Alternative 1 (Canal Avoidance) 

The typical section includes two, 11-foot travel lanes in each direction separated by a 22-foot median.  
Seven-foot buffered bike lanes would be provided in each direction located adjacent to the outside travel 
lanes.  Type F curb and gutter is used along the inside and outside lanes and collects stormwater runoff 
which is then directed to stormwater retention ponds. A six-foot wide sidewalk would be provided on the 
north side of the roadway, and a 12-foot-wide shared-use path would be provided along the south side of 
the roadway. The alignment for this alternative would shift to the north to avoid impacts to Canal 103. This 
typical section requires a minimum of 153 feet of R/W. Since the existing County R/W width varies between 
107 feet and 153 feet, from zero feet up to 46 feet of R/W would need to be acquired along the north side 
of the roadway. The design speed for this typical section would be 45 mph (See Appendix A).     

Build Alternative 2 (Box Culvert)  

The roadway and pedestrian features of the typical section for this alternative are similar to Alternative 1 
except that Canal 103 would be enclosed with a box culvert. The canal is located within R/W owned by 
both St. Lucie County and the City of Port St. Lucie. This typical section requires a minimum of 160 feet 
of R/W. Approximately 25 feet to 32.5 feet of R/W would need to be acquired from the City of Port St. 
Lucie along the south side of the roadway. Additionally, up to 28 feet of R/W would need to be acquired 
along the north side of the roadway. The design speed for this typical section would be 45 mph (See 
Appendix A). 
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4.0  EXISTING ENVIRONMENTAL CHARACTERISTICS 

4.1  EXISTING AND FUTURE LAND USE 

4.1.1  Existing Land Use 

The project study area includes the existing R/W of Midway Road between Glades Cut Off Road and Selvitz 
Road (project corridor), as well as an approximately 500-foot buffer area surrounding the project corridor 
(Figure 1). Existing land use within the project study area was determined through the interpretation of 1” 
= 100’ scale aerial photography, review of land cover Geographic Information System (GIS) data obtained 
from the South Florida Water Management District (SFWMD), and field reconnaissance of the project 
corridor on July 2 and 15, 2015. Existing land use was mapped based on the Florida Land Use, Cover and 
Forms Classification System (FLUCFCS) (FDOT, 1999) for the project area and is depicted in Figure 2. 

The project study area that extends south from Midway Road is located within the city limits of the City of 
Port St. Lucie and the area that extends north of Midway Road is located within unincorporated St. Lucie 
County. The project study area can be generally characterized by existing roadways, medium and low 
density residential developments, food processing and industrial facilities (e.g. Tropicana Packers of Indian 
River, Cemex, etc.), governmental facilities (e.g. U.S. Post Office, St. Lucie County Sherriff’s Office, 
Health Department, and Fire District), medical and health care (e.g. New Horizons of the Treasure Coast 
and Okeechobee), and wholesale and retail sales and services. Undeveloped land uses include freshwater 
marshes, improved pastures, and pine flatwoods. Existing roads and highways; however, make up the 
largest single land use within the project study area. The majority of the natural land uses observed 
within the project study area are located south of Midway Road within the residential developments or 
surrounding Jenkins Road, north of Midway Road.  

4.1.2  Future Land Use 

Future land use was determined based on a review of the St. Lucie County and City of Port St. Lucie Future 
Land Use (FLU) Maps (Figure 3). According to the St. Lucie County FLU map the project study area to 
the north of Midway Road is primarily Industrial (IND), Residential Suburban (RS), Public Facilities (P/F), 
Mixed Use (MXD), and Commercial (COM). According to the City of Port St. Lucie FLU map the project 
study area south of Midway Road is primarily Residential (RL), Open Space Conservation (OSC), 
Institutional (I), Service Commercial (CS), General Commercial (CG), Open Space-Recreational (OSR).  

Within the study area, the Industrial FLU is located along the northwestern portion of the project adjacent 
to Florida’s Turnpike and Glades Cut Off Road, Residential and Open Space Conservation FLU runs along 
the entire southern portion of the project as well as the northeastern project terminus. Public Facilities and 
Mixed Use FLU are centrally located approximately 1200 feet northwest of the Selvitz Road/Midway Road 
intersection. Commercial FLU is primarily found southwest of the Glades Cut Off Road/Midway Road 
intersection and north of the Selvitz Road/Midway Road intersection. 

4.2  NATURAL AND BIOLOGICAL FEATURES  

The assessment of natural and biological features, wetlands, and threatened and endangered species within 
the corridor included the review of the following data and documents: 

 US Department of Agriculture Soil Conservation Service (USDA/SCS) Soil Survey of St. Lucie 
County Area, Florida (1980) 
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 Aerial photography (2012) obtained from FDOT 
 Historical aerial photography from the FDOT Aerial Photo Look-up System (APLUS) and 

Publication of Archival Library and Museum Materials (PALMM) 
 Habitat and species-specific information obtained from the US Fish and Wildlife Service 

(USFWS), the Florida Fish and Wildlife Conservation Commission (FWC), Florida Fish and 
Wildlife Research Institute (FWRI), Florida Geographic Data Library (FGDL), the Florida Natural 
Areas Inventory (FNAI), and St Lucie County. 

 The Hydric Soils of Florida Handbook (2007) 
 The US Geological Survey (USGS) 7.5-Minute Quadrangle Maps (2703 – Ankona; 2704 – Fort 

Pierce SW; 2803 – Fort Pierce; 2804 – Fort Pierce NW) 
 The USFWS National Wetland Inventory (NWI) maps 
 The USGS Groundwater Atlas of the United States 
 The Federal Emergency Management Agency’s (FEMA) Flood Insurance Rate Maps (FIRM) 
 Review of the ETDM Programming Summary Report (Published May 27, 2015) – included in 

Appendix B. 
 
In addition to the review of databases, reports and other resources, field reconnaissance of the project study 
area was performed on July 2 and 15, 2015.  

4.2.1 Land Cover 

Upland (undeveloped) and wetland communities were observed within the project study area and habitat 
classifications have been assigned according to the FLUCFCS. The upland and wetland communities 
observed are depicted in Figure 2. A description of the observed communities, by FLUCFCS type, and 
calculated total acreages are provided in Table 1.  

The upland land cover was approximately 21.9% of the land cover in the study area and includes five (5) 
undeveloped, natural upland communities: undeveloped land within urban areas (FLUCFCS 191), 
improved pastures (FLUCFCS 211), pine flatwoods (FLUCFCS 411), Brazilian pepper (FLUCFCS 422), 
and hardwood-conifer mixed (FLUCFCS 434). The wetland land cover classes included exotic wetland 
hardwoods (FLUCFCS 619) and freshwater marshes (FLUCFCS 641).  

Pine flatwoods occupied the largest area, approximately 28.8 acres of the vegetated uplands within the 
study area and the dominant vegetation observed within these areas included slash pine (Pinus elliottii), 
cabbage palm (Sabal palmetto), saw palmetto (Serenoa repens), wax myrtle (Myrica cerifera) and 
numerous vines (e.g. Smilax spp. and Vitis rotundifolia). Exotic and nuisance vegetation including 
Australian pine (Casuarina equisetifolia), Brazilian pepper (Schinus terebinthifolius), and earleaf acacia 
(Acacia auriculiformis) were also observed within these areas.  

The hardwood-conifer mixed land cover occupied approximately 9.9 acres of the study area along the 
southern banks of Canal 103 between Jenkins Road and Selvitz Road, and southwest of the Florida’s 
Turnpike.  Vegetation in these areas was dominated by laurel oak (Quercus laurifolia) and slash pine, with 
water oak (Q. nigra), live oak (Q. virginiana), cabbage palm, saw palmetto, red maple (Acer rubrum), 
Australian pine, Brazilian pepper, and earleaf acacia as associate species. 

The undeveloped land within urban areas land cover occupied approximately 6.0 acres of the project study 
area and consisted of mowed and maintained bahia grass areas that were primarily located south of Midway 
Road within the residential developments.  
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The Brazilian pepper communities consisted of dense monocultures of the invasive tree species with sparse 
live oak and cabbage palm in the understory. These upland communities were generally located along the 
Florida East Coast (FEC) railroad corridor within the northwestern portion of the project study area. 

The improved pastures land cover occupied approximately 0.25 acres of the project study area and consisted 
of actively grazed cattle pastures located at the southwest corner of the Midway Road and Glades Cut Off 
Road intersection (western terminus). Vegetation consisted primarily of bahia grass with isolated patches 
of slash pine, cabbage palm and Brazilian pepper. 

There were two wetland community types within the study area: exotic wetland hardwoods (FLUCFCS 
619), and freshwater marshes (FLUCFCS 641). The most abundant wetland communities within the study 
area were freshwater marshes. Vegetation found within the freshwater marshes included corkwood 
(Stillingia aquatica), rosy camphorweed (Pluchea rosea), spadeleaf (Centella asiatica), duck potato 
(Sagittaria lancifolia), beakrush (Rhynchospora spp.), white top sedge (Rhynchospora colorata), St. John’s 
wort (Hypericum fasciculatum), common reed (Phragmites australis), spike rush (Eleocharis spp.) 
broomsedge (Andropogon spp.), groundseltree (Baccharis halimifolia), and wax myrtle. These 
communities were located along the east shoulder of Florida’s Turnpike, north of Midway Road to the east 
and west of Jenkins Road, and south of Midway Road approximately 0.25 mile west of Selvitz Road. 

The exotic wetland hardwoods (FLUCFCS 619) wetland community type within the project study area 
occupied approximately 2.0 acres of the study area. Vegetation primarily consisted of Brazilian pepper, 
Carolina willow (Salix caroliniana), primrose willow (Ludwigia peruviana), earleaf acacia, pickerel weed 
(Pontederia cordata), duck potato, groundseltree, shield fern (Dryopteris ludoviciana), and white top sedge. 
The exotic wetland hardwoods were located in three areas within the project study area, including a 
depressional area between the FEC railroad and Glades Cut Off Road, within the drainage swale that runs 
along the west side of Florida’s Turnpike, and south of Midway Road to the east of Omega Road. 
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Table 1 - Summary of Upland Land Cover Within the Project Study Area 

FLUCFCS 
Code FLUCFCS Type Description Acres 

111 
Residential, Low 
Density - Fixed 

Single Family Units 

This category includes residential fixed single family 
unit housing, with less than two dwelling units per acre. 
Includes residences to the north of Midway Road, 
approximately 800 feet west and immediately east of 
Selvitz Road. 

4.70 

121 
Residential, Medium 

Density - Fixed 
Single Family Units 

This category includes residential fixed single family 
unit housing. Two to five dwelling units per acre. These 
residences are primarily located south of Midway Road 
between the FEC railroad and Florida's Turnpike and 
between Milner Drive and Selvitz Road within the 
project study area.   

36.6 

141 
Retail Sales and 

Services 

This category is primarily devoted to the sale of products 
and services. This land cover includes the Mobil gas 
station at the northeast corner of Midway Road and 
Selvitz Road. 

2.13 

142 
Wholesale Sales and 

Services 

This category is associated with the storage and 
wholesale distribution of products and materials. This 
land cover includes All Scape Supply, LLC located 
approximately 800 feet west of Jenkins Road, north of 
Midway Road. 

3.55 

151 Food Processing 
This land cover category includes citrus processing 
plants such as Tropicana and Packers of Indian River 
located north of Midway Road.  

8.72 

156 
Other Heavy 

Industrial 

This category is associated with ship building and repair, 
pre-stressed concrete plants, metal fabrication plants, 
and cement plants such as the CEMEX facility located 
between Glades Cut Off Road and Florida's Turnpike, 
north of Midway Road.  

18.3 

174 
Medical and Health 

Care 

This category includes all buildings and grounds that 
compose medical facilities such as the New Horizons of 
Treasure Coast and Okeechobee facility.    

6.61 

175 Governmental 

This category includes all buildings and facilities which 
are identifiable as non-military governmental, such as 
the St. Lucie County Sheriff's Office and the U.S. Post 
Office.    

13.2 

191 
Undeveloped Land 
within urban areas 

This category includes undeveloped land within urban 
areas. Normally does not exhibit any structures or 
indication of intended use. Includes vacant grass areas 
immediately surrounding the residential developments 
south of Midway Road. 

6.05 

211 Improved Pastures 

This category is composed of land which has been 
cleared, tilled, and reseeded with specific grass types. 
Land is periodically improved with brush control and 
fertilizer application. Within project study area, this land 

0.25 
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Table 1 - Summary of Upland Land Cover Within the Project Study Area 

FLUCFCS 
Code FLUCFCS Type Description Acres 

cover is located southwest of the intersection of Glades 
Cut Off Road and Midway Road. 

411 Pine Flatwoods 

This category is dominated by either slash pine, longleaf 
pine, or both. The common understory species include 
saw palmetto, wax myrtle, gallberry and a wide variety 
of herbs and brush. This land cover primarily includes 
areas north and south of Midway Road adjacent to 
Jenkins Road, and the northwest corner of the Midway 
Road and Selvitz Road intersection. 

28.8 

422 Brazilian Pepper 
This category includes Brazilian pepper dominated areas 
located adjacent to the FEC Railroad. 

1.45 

434 
Hardwood - Conifer 

Mixed 

This category is composed of forested areas in which 
neither upland conifers nor hardwoods have achieved a 
66 percent crown canopy dominance. This land cover 
includes areas located south of Midway Road along 
Canal 103. 

9.93 

812 Railroads This category includes the FEC Railroad. 1.84 

814 Roads and Highways 

This category includes portions of roads and highways 
such as Midway Road (CR 712), Glades Cut Off Road 
(CR 709), Florida's Turnpike (SR 91), Selvitz Road, 
Milner Drive, and Jenkins Road. 

54.6 

Grand Total 196.73
Compiled by Kimley-Horn and Associates, Inc. 2015 

4.2.2 Soils 

Based on a review of the United States Department of Agriculture (USDA) Natural Resources Conservation 
Service (NRCS) Soil Survey for St. Lucie County, there are seven (7) major soil types within the project 
study area (See soils map Figure 4). In general, the soils found within the project study area are derived 
from sandy marine sediments, are gently sloping, and are poorly drained. According to the Hydric Soils of 
Florida Handbook, Fourth Edition (Florida Association of Environmental Soil Scientists, 2007), Riviera 
fine sand, 0 to 2 percent slopes is considered a hydric soil and Wabasso sand, 0 to 2 percent slopes has 
hydric soil inclusions greater than ten (10) percent. Hydric soils and hydric soil inclusions are one indicator 
of the presence of wetlands, and the areas where these soils (i.e. Wabasso sand) are mapped correspond to 
the locations of freshwater marsh wetlands that were observed within the project study area during field 
reconnaissance. Table 2 includes a summary of the soil types found in the project study area. 
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Table 2 - Soil Types Mapped Within the Project Study Area 

Soil ID 
Number 

Soil Name 
Parent 

Material 
Drainage 

Class 

Water 
Storage 

Capacity

Hydraulic 
Conductivity

Depth to 
Restrictive 

Feature 

Water 
Table 
Depth

Acres 

25 
Nettles and 

Oldsmar sands 

Sandy and 
loamy marine 

deposits 

Poorly 
drained 

Very low

Moderately 
low to 

moderately 
high 

31 to 50 
inches 

6 to 18 
inches

80.5 

26 
Oldsmar sand, 
depressional 

Sandy and 
loamy 
marine 
deposits 

Very 
poorly 

drained 
Low 

Moderately 
low to 

moderately 
high 

> 80 inches 
0 

inches
0.10 

31 
Pepper and 

EauGallie sands 

Sandy and 
loamy marine 

deposits 

Poorly 
drained 

Moderate
Moderately 
low to high 

> 80 inches 
6 to 18 
inches

28.3 

38 
Riviera fine 
sand, 0 to 2 

percent slopes 

Sandy and 
loamy 
marine 
deposits 

Poorly 
drained 

Low 
Moderately 
high to high

> 80 inches 
0 to 12 
inches

2.96 

44 
Tantile and 

Pomona sands 

Sandy and 
loamy marine 

deposits 

Poorly 
drained 

Very low

Moderately 
low to 

moderately 
high 

18 to 31 
inches 

6 to 18
inches

1.39 

48 
Wabasso sand, 
0 to 2 percent 

slopes 

Sandy and 
loamy 
marine 
deposits 

Poorly 
drained 

Very low

Moderately 
low to 

moderately 
high 

9 to 50 
inches 

6 to 18 
inches

77.1 

50 
Waveland and 

Immokalee fine 
sands 

Sandy marine 
deposits 

Poorly 
drained 

Very low

Moderately 
low to 

moderately 
high 

31 to 50 
inches 

6 to 18 
inches

20.8 

Bold text denotes hydric soils or soils with hydric inclusions greater than 10% of the soil mapping unit.  

Compiled by Kimley-Horn and Associates, Inc. 2015 

4.2.3 Floodplains/Drainage/Groundwater 

The project study area is located entirely within FEMA flood zone X, areas determined to be outside the 
0.2% annual chance floodplain (i.e. 500-year floodplain). See attached FEMA Flood Zone Map (Figure 5). 
A review of available hydrogeological maps and the USGS Ground Water Atlas of the United States 
indicated that the underlying hydrogeological units in this geomorphic zone of St. Lucie County include 
the surficial aquifer system and the Floridan aquifer system. 
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The Surficial Aquifer System (SAS) is typically less than 50 feet in thickness and is comprised of beds of 
unconsolidated sand, shelly sand, and shell material. In St. Lucie County, the SAS has limestone, sandstone, 
shell and clay lenses within the unconsolidated quartz sand layers (Lukasiewicz, 1995). Ground water in 
the Surficial Aquifer system is unconfined and is generally used for domestic, commercial, or small 
municipal water supplies rather than public consumption. Groundwater within the Surficial Aquifer System 
in St. Lucie County generally moves in a lateral direction eastward towards areas of lower elevation and 
the Atlantic Ocean. Additionally, because the surficial aquifer system extends under the Atlantic Ocean, 
saltwater intrusion can occur in these coastal areas.  

The Floridan Aquifer system is a large, productive, artesian aquifer covering approximately 100,000 square 
miles in southeastern Georgia, southern South Carolina, and all of Florida. It is contained within the 
underlying limestone formation and is characterized by very high permeability limestone and dolomite 
formations. The Floridan Aquifer system is divided into upper and lower units. The Upper Floridan is the 
target aquifer for domestic water wells and is considered the most important aquifer in this region, while 
much of the Lower Floridan contains saline water and is not a suitable water supply. Regionally, the Upper 
Floridan Aquifer is approximately 500 feet thick and is separated from the SAS by a thick confining layer 
called the Hawthorn Group that is comprised of fine sands, silts and clays (Lukasiewicz, 1995). Generally, 
groundwater flows east-southeast in this portion of St. Lucie. Groundwater is expected to move east towards 
the NFSLR, which flows from the convergence of Five Mile Creek and Ten Mile Creek, approximately 
two miles northeast of the project study area, to the south where it drains into the St. Lucie Estuary and 
eventually into the Atlantic Ocean via the St. Lucie Inlet. Groundwater and surface water movement may 
also be influenced by localized depressional features such as freshwater marshes and canals such as Canal 
103. 

5.0  WETLANDS EVALUATION 

5.1  DATA COLLECTION 

In accordance with Executive Order 11990, Protection of Wetlands, and FHWA Technical Advisory T6640 
8A, the extent and types of wetlands in the study area were documented through the following methods:  

 Review of the USDA Soil Survey of St. Lucie County Area, Florida (1980) and the Hydric Soils of 
Florida Handbook, Fourth Edition (Florida Association of Environmental Soil Scientists, 2007) to 
identify hydric soils, USGS 7.5-Minute Quadrangle Maps and USFWS National Wetland Inventory 
maps to identify potential wetlands and surface waters within the project corridor.  

 Interpretation of 1”=100’ scale aerial photography to identify other wetland and surface water 
resources within the project study area.  

 Field reconnaissance of the project corridor was conducted on July 2, 2015 and July 15, 2015 to 
field verify and/or confirm the presence of wetlands and surface waters within and immediately 
adjacent to the R/W of the project corridor.  

Wetlands and other surface waters occurring within and immediately adjacent the Midway Road R/W were 
identified and incorporated into the study. Surface waters include both natural and manmade bodies of 
water, such as streams, lakes, ponds, canals, and ditches.  

Each wetland site was identified in the field using the delineation methods described in the U. S. Army 
Corps of Engineers (USACE) Federal Manual for Identification and Delineation of Wetlands (USACE 
1987) and Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Atlantic and Gulf 
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Coastal Plain Region (Version 2.0) in accordance with Chapter 62-340, of Florida Administrative Code 
(FAC), Delineation of the Landward Extent of Wetlands and Surface Waters. Wetland classifications 
occurring within the project area were determined based on FLUCFCS as well as the USFWS publication 
Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et al. 1979). These 
methods take into account prevalence of wetland vegetation, hydric soil indicators, and wetland hydrology.  

All wetlands and surface waters identified in the field were compiled onto digital aerial imagery of the 
project study area. Acreage calculations of the existing area and area of impact were then calculated using 
GIS Software. It was not practical to obtain total acreage calculations for some of the wetlands and surface 
waters that extended outside the project area. Formal wetland delineations including field flagging and 
approval by SFWMD or USACE have not been conducted, but will occur during the design and permitting 
phase of the project. 

ETDM Comment Summary  

ETDM comments received from SFWMD, US Environmental Protection Agency (USEPA), USACE, 
USFWS, Florida Department of Environmental Protection (FDEP) and National Marine Fisheries Service 
(NMFS) focused on avoidance and minimization of impacts to wetland resources located within the 
proposed project study area. NMFS indicated that potential direct impacts and impacts associated with 
construction activities could affect low to moderate quality emergent wetlands and ditches within the 
project corridor as well as recreationally, commercially, and ecologically important species that are located 
within downstream estuaries. The USACE added that “filling wetlands reduces the ability of the natural 
environment to provide: sustainable habitat for wildlife, aquifer recharge, natural filters for pollutants, 
essential carbon export/import functions, flood water attenuation and storage, and contributions to the 
ecosystem through food-web productivity, among many other functions.” SFWMD added that the wetlands 
may provide habitat for a variety of wetland dependent wildlife including listed species such as the wood 
stork. 

The USEPA indicated that the proposed project alignment and footprint should be designed and developed 
in a manner that will avoid impact on the wetland resources to the greatest extent practicable and that 
unavoidable impacts should be fully mitigated. The USFWS and FDEP reiterated these comments, and 
FDEP added that avoidance -oriented corridor alignments, pile bridging and steep/vertically retained side 
slopes, and reduction of median widths should be minimization measures that are emphasized. FDEP also 
stated that wetlands should not be displaced by the installation of stormwater conveyance and treatment 
swales. 
 
SFWMD, USEPA and FDEP further noted that the increased stormwater runoff generated as a result of 
increased quantity of impervious surfaces are of concern. They indicated that the project must be designed 
to meet SFWMD water quality and quantity criteria and should maximize stormwater treatment prior to 
discharge in order to prevent groundwater and surface water contamination. FDEP added that retro-fitting 
of the existing stormwater conveyance systems would help reduce water quality impacts. 
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5.2  WETLAND CHARACTERIZATION 

Baseline information characterizing the wetlands involved within the study area including contiguity, 
vegetative structural diversity, edge relationships, wildlife habitat value, hydrologic functions, public use, 
and integrity is found in Table 3. The wetland polygons were individually characterized based on their 
FLUCFCS type and are depicted in Figure 6.  Representative photographs of wetlands and surface waters 
are included in Appendix C. 
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Table 3 - Wetland and Surface Water Characteristics within the Project Study Area 

Wetland 
ID 

FLUCFCS 
Code 

USFWS Code Contiguity Vegetative Structural Diversity Edge Relationships Wildlife Habitat Value Hydrologic Function Public Use Integrity 
Size 

(Acres)

SW1 
(aka 

Canal 
103) 

510 
Palustrine 

Unconsolidated Bottom, 
Sand (PUB2) 

Contiguous within study area 
and connected via a control 

structure to NFSLR. Extends 
the length of the project along 

the south side of Midway Road. 
Surface water appears to be 

connected to adjacent roadway 
stormwater drainage system. 

Low structural diversity, canal slopes 
periodically mowed. Species include 
ragweed, dollarweed, beggar ticks, 

Brazilian pepper, earleaf acacia, 
Australian pine and patches of 

smartweed and cattail along banks. 
Invasive or non-native species presence 

due to disturbance and location. 

Surrounding land uses include 
roads and highways, railroads, and 

residential. 

Provides minimal 
foraging/refuge habitat for 

wading birds, fish, raptors, and 
herpetofauna. Public input 

noted river otters have been 
observed. However, the canal is 
being filled and culverted to the 
east (County design project) so 
wildlife access will be affected. 

Primarily a stormwater 
conveyance system that 

provides storage and 
sedimentation abatement 

functions. 

Not 
Applicable 

Excavated surface water was 
designed as water conveyance for 
stormwater runoff. Impacted by 
surrounding development and 

regular mowing affects the 
habitat composition and structure.

3.86 

SW2 534 
Palustrine Emergent 

Nonpersistent (PEM2) 

Limited contiguity within study 
area.  Surface water appears to 

be contiguous to adjacent 
roadway stormwater drainage 

system. 

Low structural diversity, periodically 
mowed. Species include bahia grass, 
wax myrtle, dog fennel, dollarweed, 
pickerelweed, and primrose willow. 
Potential for invasive or non-native 

species presence due to disturbance and 
location. 

Extends along western side of and 
within Glades Cut Off Road R/W. 
Extends off-site and is surrounded 

by natural and developed land 
uses including the improved 

pastures and roads and highways. 

Limited foraging habitat 
support for wading birds and 

herpetofauna when inundated. 

Provides stormwater 
storage, treatment, and 

sedimentation abatement 
functions. 

Not 
Applicable 

Graded roadside surface water 
that undergoes periodic mowing 
and maintenance. Composition 

and structure of vegetation 
affected by surrounding land 

uses. 

0.23 

SW3 510 
Palustrine Emergent 

Nonpersistent (PEM2) 

Limited contiguity within study 
area.  Surface water appears to 

be contiguous to adjacent 
roadway stormwater drainage 

system. 

Low structural diversity, periodically 
mowed. Species include bahia grass, 

dollarweed, pickerelweed, and 
primrose willow. Potential for invasive 
or non-native species presence due to 

disturbance and location. 

Extends along the east side of and 
within Glades Cut Off Road R/W. 
Extends off-site and is surrounded 
by pine flatwoods, FEC railroad 

and Glades Cutoff Road 

Provides minimal habitat value 
due to isolation, intermittent 
hydrology, and adjacent land 

uses. 

Primarily provides 
stormwater detention, 

treatment, and 
sedimentation abatement 

functions 

Not 
Applicable 

Graded roadside surface water 
that undergoes periodic mowing 
and maintenance. Composition 

and structure of vegetation 
affected by surrounding land 

uses. 

0.12 

SW4 510 
Palustrine Emergent 

Intermittently Flooded 
Excavated (PEMJx) 

Surface water conveyance 
system for adjacent residential 
neighborhood and roadways. 

Low structural diversity, periodically 
mowed and maintained. Species 

include bahia grass, dollarweed, and 
sparse patches of pickerelweed. 

Potential for invasive or non-native 
species presence due to disturbance and 

location. 

Within residential development 
surrounded by undeveloped land, 
Canal 103, single family homes 

and roads.  Part of the 
interconnected drainage system 

for Winterlakes Subdivision 

May provide limited wildlife 
habitat support for small 

mammals, wading birds, small 
fish and herpetofauna due to 
intermittent hydrology and 

periodic disturbance. 

Primarily a stormwater 
conveyance system that 

provides storage and 
sedimentation abatement 

functions. 

Not 
Applicable.

Surface water was designed as 
water conveyance for stormwater 
runoff. Impacted by surrounding 
development and regular mowing 

affects the habitat composition 
and structure. 

0.87 

SW5 534 

Palustrine 
Unconsolidated Bottom 
Permanently Flooded 
Excavated (PUBHx) 

Contiguous with adjacent 
surface water conveyance 

system for residential 
neighborhood and roadways. 

Low structural diversity, open water 
retention pond. Species include torpedo 

grass and sparse patches of 
pickerelweed along perimeter. Potential 

for invasive or non-native species 
presence due to disturbance and 

location. 

Within residential development 
surrounded by undeveloped land, 
SW 4, single family homes and 

roads. 

May provide limited habitat and 
life cycle support for small 

mammals, wading birds, small 
fish and herpetofauna. 

Water storage, stormwater 
pretreatment, flood 

abatement and 
groundwater recharge 

functions. 

Not 
Applicable.

Stormwater pond excavated for 
water storage/treatment. Lacks 
diversity in habitat composition 

and structure. 

0.53 

SW6 534 

Palustrine 
Unconsolidated Bottom 
Permanently Flooded 
Excavated (PUBHx) 

Limited contiguity with 
retention pond to the north. 
Surrounded by impervious 

surfaces. 

Not applicable – open water pond 
within Cemex facility. 

Located completely within 
industrial development for 

drainage purposes. 

Minimal value due to isolation, 
size, lack of vegetation and 

surrounding land uses. 

Water storage, stormwater 
pretreatment, flood 

abatement and 
groundwater recharge 

functions. 

Not 
Applicable.

Stormwater pond excavated for 
water storage Isolated due to 

surrounding development. Lacks 
diversity in habitat composition 

and structure. 

0.30 

SW7 534 
Palustrine Emergent 

Intermittently Flooded 
Excavated (PEMJx) 

Series of interconnected 
stormwater management ponds. 
Isolated from nearby wetlands 

and surface waters. 

Low structural diversity, isolated 
patches of Carolina willow and 

Brazilian pepper within retention pond. 
Periodically mowed. 

Surrounded by urban 
development, Florida’s Turnpike 

and Midway Road. Vegetated 
buffers surrounding surface water.

May provide limited habitat and 
life cycle support for small 

mammals, wading birds, small 
fish and herpetofauna. 

Water storage, stormwater 
pretreatment, flood 

abatement and 
groundwater recharge 

functions. 

Not 
Applicable.

Excavated surface water for 
storage of stormwater runoff. 
Isolated due to surrounding 

development. Some diversity in 
habitat composition and structure.

1.89 
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Table 3 - Wetland and Surface Water Characteristics within the Project Study Area 

Wetland 
ID 

FLUCFCS 
Code 

USFWS Code Contiguity Vegetative Structural Diversity Edge Relationships Wildlife Habitat Value Hydrologic Function Public Use Integrity 
Size 

(Acres)

SW8 510 

Palustrine 
Unconsolidated Bottom 

Semipermanently 
Flooded Excavated 

(PUBFx) 

Surface water conveyance 
system for adjacent residential 
neighborhood and roadways. 

Limited contiguity with 
freshwater marsh to south. 

Low structural diversity, periodically 
mowed and maintained. Species 

include bahia grass, dollarweed, and 
sparse patches of pickerelweed. 

Potential for invasive or non-native 
species presence due to disturbance and 

location. 

Within residential development 
surrounded by undeveloped land, 
single family homes and roads. 

Minimal value due to 
intermittent hydrology, lack of 

vegetation, and periodic 
disturbance. 

Primarily a stormwater 
conveyance system that 

provides storage and 
sedimentation abatement 

functions. 

Not 
Applicable.

Excavated surface water was 
designed as water conveyance for 
stormwater runoff. Impacted by 
surrounding development and 

regular mowing affects the 
habitat composition and structure.

0.06 

SW9 534 
Palustrine Emergent 
Seasonally Flooded 
Excavated (PEMCx) 

Interconnected stormwater 
management ponds (dry 
detention). Surface water 
appears contiguous with 

adjacent roadway stormwater 
drainage system. 

Low structural diversity, periodically 
mowed and maintained dry detention 

areas. Species include bahia grass sod. 

Surrounded by developed land, 
Post Office Road and Midway 

Road. Grassed buffer surrounding 
surface water. 

Minimal value due to 
intermittent hydrology, lack of 

vegetation, and frequent 
disturbance (i.e. mowing). 

Water storage, stormwater 
pretreatment, flood 

abatement and 
groundwater recharge 

functions. 

Not 
Applicable.

Designed as grassed stormwater 
detention area with intermittent 

hydroperiod. 

1.35 

SW10 534 

Palustrine 
Unconsolidated Bottom 
Permanently Flooded 
Excavated (PUBHx) 

Limited contiguity within study 
area. Isolated from adjacent 

roadway stormwater drainage 
system. 

Low to moderate diversity – open 
water pond with perimeter of wax 

myrtle, cattail, spikerush, water-lily and 
pickerelweed. 

Surrounded by urban development 
and Midway Road. Narrow 

vegetated buffer surrounding 
surface water. 

Provides habitat and life cycle 
support for small mammals, 
wading birds, small fish and 

herpetofauna. Access somewhat 
limited due to fence 

surrounding surface water. 

Water storage, stormwater 
pretreatment, flood 

abatement and 
groundwater recharge 

functions 

Not 
Applicable.

Stormwater pond excavated for 
water storage/treatment. Isolated 
due to surrounding development. 

Some diversity in habitat 
composition and structure. 

0.73 

SW11 510 

Palustrine 
Unconsolidated Bottom 

Semipermanently 
Flooded Excavated 

(PUBFx) 

Surface water conveyance 
system for adjacent residential 
neighborhood and roadways. 
Contiguous with freshwater 

marsh to south. 

Low structural diversity, periodically 
mowed and maintained ditch. Species 
include dollarweed, primrose willow 
and smartweed. Potential for invasive 
or non-native species presence due to 

disturbance and location. 

Within residential development 
surrounded by undeveloped land, 
single family homes, freshwater 

marshes, and roads. 

Minimal value due to 
intermittent hydrology, lack of 

vegetation, and periodic 
disturbance. 

Primarily a stormwater 
conveyance system that 

provides storage and 
sedimentation abatement 

functions. 

Not 
Applicable.

Impacted by surrounding 
development and regular 

disturbance. Minimal habitat 
composition and structure. 

0.09 

SW12 534 

Palustrine 
Unconsolidated Bottom 
Permanently Flooded 
Excavated (PUBHx) 

Limited contiguity within study 
area. Appears isolated from 

adjacent roadway stormwater 
drainage system. 

Low to moderate diversity – open 
water ponds with perimeter of wax 

myrtle, cattail, spikerush, water-lily and 
pickerelweed. 

Within medical complex 
surrounded by undeveloped land, 

parking lots, and roads and 
highways. 

Provides habitat and life cycle 
support for small mammals, 
wading birds, small fish and 

herpetofauna. Access somewhat 
limited due to fence 

surrounding surface water. 

Water storage, stormwater 
pretreatment, flood 

abatement and 
groundwater recharge 

functions. 

Not 
Applicable.

Stormwater pond excavated for 
water storage/treatment. Isolated 
due to surrounding development. 

Some diversity in habitat 
composition and structure. 

1.04 

SW13 510 

Palustrine 
Unconsolidated Bottom 

Semipermanently 
Flooded Excavated 

(PUBFx) 

Surface water conveyance 
system for adjacent residential 
neighborhood and roadways. 

Limited contiguity with wetland 
to southwest. 

Low structural diversity, periodically 
mowed and maintained ditch. Species 

include water hyssop, dollarweed, 
primrose willow and smartweed. 

Potential for invasive or non-native 
species presence due to disturbance and 

location. 

Surrounded by residential 
development, Canal 103, and 

Selvitz Road. 

Minimal value due to 
intermittent hydrology, lack of 

vegetation, periodic 
disturbance, and proximity to 

Selvitz Road. 

Primarily a stormwater 
conveyance system that 

provides storage and 
sedimentation abatement 

functions. 

Not 
Applicable.

Impacted by surrounding 
development and regular 

disturbance from maintenance 
activities. Minimal habitat 
composition and structure. 

0.09 

WL1 619 

Palustrine Scrub-Shrub 
Broad-Leaved Evergreen 

Semi-permanently 
flooded Partly 

Drained/Ditched 

Connected to adjacent roadway 
stormwater management system 

Low structural diversity – species 
include Brazilian pepper, Carolina 
willow, smartweed, duck potato, 

beakrush, wax myrtle and cabbage 
palm. 

Linear feature between Glades Cut 
Off Road and the FEC Railroad. 

Provides limited foraging 
habitat and refuge opportunities 

for small mammals, birds, 
raptors, and herpetofauna due to 

size and disturbed vegetative 
community 

Provides water detention, 
groundwater recharge, and 
water quality enhancement 

functions. 

Not 
applicable. 

The structure and function of the 
wetland has been disturbed by 
adjacent roadway and railroad 

development and by infiltration 
of exotic species. 

0.88 
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Table 3 - Wetland and Surface Water Characteristics within the Project Study Area 

Wetland 
ID 

FLUCFCS 
Code 

USFWS Code Contiguity Vegetative Structural Diversity Edge Relationships Wildlife Habitat Value Hydrologic Function Public Use Integrity 
Size 

(Acres)

WL2 619 

Palustrine Scrub-Shrub 
Broad-Leaved Evergreen 

Semi-permanently 
flooded Partly 

Drained/Ditched 
(PSS3Fd) 

Linear feature adjacent to 
Florida’s Turnpike (SR 91). 

Connected to adjacent roadway 
stormwater management system 

Low structural diversity – species 
include Brazilian pepper, Carolina 

willow, primrose willow, smartweed, 
duck potato, beakrush, wax myrtle and 

cabbage palm. 

Located within Florida’s Turnpike 
R/W (west side) with surrounding 

land uses including industrial 
development, Midway Road, and 

Florida’s Turnpike. 

Limited foraging and habitat 
support function for 

invertebrates, birds, and 
herpetofauna due to location 

and disturbed vegetative 
community. 

Provides water detention, 
groundwater recharge, and 
water quality enhancement 

functions. May provide 
food and refuge for 

wildlife. 

Not 
applicable. 

The integrity of this wetland has 
been affected by invasive and 

exotic species, adjacent roadway 
(i.e. Florida’s Turnpike) and 

industrial (i.e. Cemex) 
developments, and isolation. 

0.41 

WL3 619 

Palustrine Scrub-Shrub 
Broad-Leaved Evergreen 

Semi-permanently 
flooded Partly 

Drained/Ditched 
(PSS3Fd) 

Connected to adjacent roadway 
stormwater management system 

and Canal 103,  

Low structural diversity – species 
include Brazilian pepper, Carolina 

willow, primrose willow, smartweed, 
duck potato, beakrush, wax myrtle and 

cabbage palm. 

Located within Florida’s Turnpike 
R/W (west side) with surrounding 

land uses including a narrow 
buffer of mixed coniferous 

hardwoods habitat, Midway Road, 
and Florida’s Turnpike. 

Limited foraging and habitat 
support function for 

invertebrates, birds, and 
herpetofauna due to location 

and disturbed vegetative 
community. 

Provides water detention, 
groundwater recharge, and 
water quality enhancement 

functions. May provide 
food and refuge for 

wildlife. 

Not 
applicable. 

The integrity of this wetland has 
been affected by invasive and 

exotic species, adjacent roadway 
(i.e. Florida’s Turnpike) and 

residential development. 

0.40 

WL4 641 

Palustrine Emergent 
Non-persistent Semi-
permanently flooded 

Partly Drained/Ditched 
(PEM2Fd) 

Connected to adjacent roadway 
stormwater management 
system, Canal 103, and 
downstream to NFSLR 

Moderate structural diversity – species 
include pickerelweed, duck potato, soft 
rush, dollarweed, white top sedge, and 

spike rush. 

Located within Florida’s Turnpike 
R/W (east side) with surrounding 

land uses including pine flatwoods 
habitat, Canal 103, Midway Road, 

and Florida’s Turnpike. 

Provides limited foraging 
habitat and refuge opportunities 

for invertebrates, small 
mammals, wading birds, 

raptors, and herpetofauna due to 
proximity to roads, size and 

intermittent hydrology. 

Provides limited 
stormwater water 

retention, groundwater 
recharge, and water 
quality enhancement 

functions. May provide 
food and refuge for 

wildlife. 

Not 
applicable. 

The integrity of this wetland has 
been affected by adjacent 

roadway (i.e. Florida’s Turnpike) 
development and routine mowing 

and maintenance of Florida’s 
Turnpike shoulders. 

0.20 

WL5 641 

Palustrine Emergent 
Persistent Semi-

permanently flooded 
Partly Drained/Ditched 

(PEM1Fd) 

Isolated wetland surrounded by 
pine flatwoods   

Moderate to High structural diversity – 
species include corkwood, rosy 

camphorweed, spadeleaf, beakrush, St. 
John’s wort, common reed, groundsel 

tree and wax myrtle. 

Immediately surrounded by pine 
flatwoods habitat. In proximity to 
roads and highways (e.g. Jenkins 

Road and Midway Road), and 
commercial development. 

Provides valuable foraging 
habitat, life cycle support, and 
refuge for fish, invertebrates, 

herpetofauna, wading birds, and 
mammals. 

Provides water quality 
enhancement, water 

storage and groundwater 
recharge in addition to 

providing food and cover 
for wildlife species. 

Not 
applicable. 

Habitat composition and structure 
have been minimally affected by 
surrounding land use activities 

and roads. 

1.25 

WL6 641 

Palustrine Emergent 
Persistent Semi-

permanently flooded 
Partly Drained/Ditched 

(PEM1Fd) 

Wetland extends to Midway 
Road R/W and may receive 

runoff from the road  
 

Moderate to High structural diversity – 
species include corkwood, rosy 

camphorweed, spadeleaf, beakrush, St. 
John’s wort, common reed, 

groundseltree and wax myrtle. 
This wetland is in a conservation 

easement per SFWMD Permit #56-
01444-P. 

Immediately surrounded by pine 
flatwoods habitat. In proximity to 
roads and highways (e.g. Jenkins 

Road and Midway Road), and 
commercial development. 

Provides valuable foraging 
habitat, life cycle support, and 
refuge for fish, invertebrates, 

herpetofauna, wading birds, and 
mammals. 

Provides water quality 
enhancement, water 

storage and groundwater 
recharge in addition to 

providing food and cover 
for wildlife species. 

Not 
applicable. 

Wetland receives some runoff 
from adjacent Midway Road. 

Habitat composition and structure 
have been minimally affected by 
surrounding land use activities 

and roads. 

1.47 

WL7 619 

Palustrine Scrub-Shrub 
Broad-Leaved Evergreen 

Semi-permanently 
flooded (PSS3F) 

Isolated wetland with 
surrounding upland buffer 
(hardwood-conifer mixed) 

Low structural diversity – Species 
include Brazilian pepper, Carolina 

willow and primrose willow. 

Surrounding land uses include 
roads, residential development, 
and narrow vegetated buffer. 

Provides limited foraging 
habitat, nursery and refuge 

opportunities for fish, 
invertebrates, small mammals, 

wading birds, raptors, and 
herpetofauna due to size and 

disturbed vegetative community

Provides limited water 
quality enhancement, 

water storage and 
groundwater recharge 

function due to its size and 
disturbed condition. 

Not 
applicable. 

The structure and function of the 
wetland has been affected by 
invasive species infiltration, 

isolation from nearby wetlands 
and surrounding residential 

development. 

0.30 
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Table 3 - Wetland and Surface Water Characteristics within the Project Study Area 

Wetland 
ID 

FLUCFCS 
Code 

USFWS Code Contiguity Vegetative Structural Diversity Edge Relationships Wildlife Habitat Value Hydrologic Function Public Use Integrity 
Size 

(Acres)

WL8 641 

Palustrine Emergent 
Persistent Semi-

permanently flooded 
Partly Drained/Ditched 

(PEM1Fd) 

Connected to adjacent roadway 
stormwater management system 

via drainage ditches (SW11) 

Moderate structural diversity - 
dominated by spikerush, pickerelweed, 

duck potato, bulrush, and soft rush. 

Surrounding land uses include 
residential development and roads 

and highways. 

Provides valuable foraging 
habitat and life cycle support 
for fish, invertebrates, small 

mammals, wading birds, 
raptors, and herpetofauna. 

Provides water quality 
enhancement, water 

storage and groundwater 
recharge in addition to 

providing food and cover 
for wildlife species. 

Not 
applicable. 

The wetland habitat composition 
and structure has been affected 
by the adjacent residential and 

roadway developments. 

0.19 

Data Compiled by Kimley-Horn and Associates, Inc. October 2015
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5.3 Wetland and Surface Water Effects Analysis 

Within the project study area, impacts to wetlands and surface waters are anticipated to occur based on the 
proposed build alternatives and are discussed in the following sections. 

Direct Effects 

Wetland and surface water direct effects were calculated based on the proposed footprint of the build 
alternatives and are summarized in Table 4.   

Table 4 — Summary of Direct Wetland and Surface Water Impacts 
WL/SW 
Number 

FLUCFCS 
Code 

FLUCFCS Description 
Alternative 

1 
Alternative 

2 
SW01 510 Streams and Waterways 1.14 3.53 

SW12 534 Reservoirs less than 10 acres 0.01 - 

WL01 619 Exotic Wetland Hardwoods 0.01 0.01 

WL06 641 Freshwater Marshes 0.12 - 

Direct Impact Totals:
SW 1.15 SW 3.53 

WL 0.13 WL 0.01 
Note: Wetlands and surface waters listed for only those areas where impacts would occur.  All impacts are 
fill impacts.  

Compiled by Kimley-Horn and Associates, Inc., 2016 

 

Secondary Effects 

Secondary effects to wetlands and surface waters were also calculated for the proposed build alternatives 
based on a 25-foot buffer that was established around each alignment footprint. Table 5 provides a summary 
of potential secondary impacts to wetlands and surface waters within the project study area.  

 

Table 5 — Summary of Secondary Wetland and Surface Water Impacts 
WL/SW 
Number 

FLUCFCS Code FLUCFCS Description 
Alternative 

1 
Alternative 

2 
SW01 510 Streams and Waterways 0.22 0.19 

SW04 510 Streams and Waterways - 0.22 

SW10 534 Reservoirs less than 10 acres 0.07 - 

SW12 534 Reservoirs less than 10 acres 0.09 - 

SW13 510 Streams and Waterways 0.01 0.01 

WL01 619 Exotic Wetland Hardwoods 0.06 0.05 

WL05 641 Freshwater Marshes 0.07 - 

WL06 641 Freshwater Marshes 0.10 0.01 

Secondary Impact Totals:
SW 0.39 SW 0.42 

WL 0.23 WL 0.06 
Compiled by Kimley-Horn and Associates, Inc. 2016 
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6.0  INDIRECT AND CUMULATIVE EFFECTS 

Indirect Effects 

Indirect effects “are caused by the action and are later in time or farther removed in distance, but are still 
reasonably foreseeable.” (Council on Environmental Quality (CEQ) 1986, 40 Code of Federal Regulations 
(CFR) 1508.8). There are two types of indirect effects evaluated under National Environmental Protection 
Act (NEPA): induced growth effects and encroachment/alteration effects. Induced growth effects are 
related to changes in patterns of land use, population density or growth rate and their effects on natural 
systems. Encroachment/alteration effects can be characterized as either ecological or socioeconomic 
effects. Types of ecological encroachment/alteration effects include habitat fragmentation, degradation of 
habitat from pollution, water quality degradation from stormwater runoff or roadway spills, changes in 
hydrology, exotic/invasive species range expansion and disruption of natural processes. Types of 
socioeconomic encroachment/alteration effects include alteration of: neighborhood cohesion and stability, 
travel patterns of commuters and shoppers, personal safety, and aesthetic impacts.  

The proposed project includes widening of an existing roadway within a primarily developed corridor. So 
many of the edge effects and fragmentation of habitat have already occurred as a result of the existing 
development.  However, widening the road will further impact wildlife movement that would potentially 
attempt to cross the road(s).  For the wetlands, where a partial impact occurs, there can be a secondary 
impact to the remaining wetlands as described above.  Alternative 2 minimizes this secondary effect as the 
wetland impacts to the freshwater marshes north of Midway Road are impacted less.  There is a greater 
impact to the surface waters though with Alternative 2 because the canal would be filled.  But the Canal is 
currently being filled and replaced with a culvert further east as part of the County’s widening of Midway 
Road from 25th Street to Selvitz.  Thus, it is anticipated that there would already be some indirect effect 
associated with these impacts to the east.   

From a water quality perspective, there is limited stormwater facilities for Midway Road.  The project 
includes a curb and gutter section where stormwater will be conveyed, piped and discharged to stormwater 
management ponds.  Several ponds have been evaluated in each basin and the ponds have been located and 
designed to avoid direct and secondary impacts to wetlands. As part of previous improvements by St. Lucie 
County east of the project, ponds have been constructed and sized to accommodate portions of this project.  
These ponds have been designed to meet Outstanding Florida Water (OFW) criteria (50% additional water 
quality treatment) because the project ultimately discharges to the NFSLR (OFW and aquatic preserve south 
of Midway Road).  For this project, new impervious areas must also meet OFW criteria. The County ponds 
for the project to the east also provided dry detention to address nutrient impairment.  Based on a meeting 
with SFWMD on August 20, 2015 nutrient analysis may be needed on this project. This will be evaluated 
more during design and permitting.  Thus, an indirect benefit for the project is enhanced water quality 
treatment for the existing and future impervious road areas.  Finally, mitigation will be provided for the 
secondary effects pursuant to SFWMD and USACE requirements.   

Cumulative Effects 

Cumulative effects on the environment result from the incremental impact of the action (direct and indirect 
effects) when added to other past, present, and reasonably foreseeable future actions by others. In general, 
road construction has the potential to impact wetlands during construction and by changing future land use 
patterns. Direct impacts remove wetlands from the landscape, thus removing all wetland function associated 
with it. Indirect wetland impacts vary greatly and depend generally on adjacent land condition. Cumulative 
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effects are the degree of potential impact that are largely dependent upon the size of the road corridor (wide 
roads having more influence than relatively narrow roads), the relative position of the road corridor within 
the landscape, and the relative condition of the wetlands being traversed (new roads in an undeveloped 
landscape vs. widening an existing road in a developed landscape). 

Given the built out nature of the project corridor, minimal native habitats, including wetlands, the proposed 
improvements will not result in adverse cumulative effects.   

7.0 WETLAND MITIGATION ASSESSMENT   

Methodology 

For this project it is anticipated that mitigation will be provided through purchase of credits at Bluefield 
Mitigation Bank.  Bluefield Mitigation Bank is located within the Service area of this project. As such, the 
wetland assessments for determining required mitigation are done using the Wetland Rapid Assessment 
Procedure (WRAP) (SFWMD, April 1999).  WRAP is a rating index that assists in evaluating the functions 
and values of a wetland system and is an accepted assessment methodology of the SFWMD and USACE. 
It establishes a numerical ranking for a wetland based on various ecological or anthropogenic variables 
known to influence the functional value of a wetland. WRAP scores are based on a total of six variables, 
scored from zero (0) (severely impacted with negligible attributes) to three (3) (best a system can function), 
divided by the sum of the maximum possible score for the rated variables. Scores can also be expressed in 
half increments. The WRAP value is expressed as a percentage. The variables assessed include:   

 Wildlife Utilization 
 Wetland Overstory/Shrub Canopy 
 Wetland Vegetative Ground Cover 
 Adjacent Upland/Wetland Buffer 
 Field Indicators of Wetland Hydrology 
 Water Quality Input and Treatment System 

Data was collected during field reconnaissance and WRAP data sheets were prepared for the wetlands 
impacted.  WRAP data sheets are found in Appendix D.  

WRAP Results 

As described in Section 5.3, impacts to wetlands are minimal and consist of impacts to exotic hardwood 
wetlands and freshwater marsh.  Because the wetlands are similar in vegetation and landscape location 
along the corridor, WRAP scores were determined based on FLUCFCS.  The WRAP score for FLUCFCS 
619 – Exotic Wetland Hardwoods is 20.42% and the WRAP score for FLUCFCS 641 – Freshwater Marsh 
is 74.03%.  It is anticipated that mitigation will not be required for surface water impacts.1 

8.0  AVOIDANCE AND MINIMIZATION 

Avoidance and minimization of impacts have been considered for the project.  However, complete 
avoidance of surface waters and wetlands is not possible with a build alternative because there are a number 
of linear drainage features that parallel or cross the project area and wetlands that extend into the R/W.  

                                                            
1 Based on a review of Permit No. 56-00833-S for the widening of Midway Road from Selvitz to 25th Street, mitigation 
was not required for impacts to surface waters including the C-103 canal.   
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Alternative 2 minimizes impacts to wetlands, but has a greater impact on surface waters as the alignment 
is shifted south and includes culverting the Canal 103.  As discussed below in Section 10.0 Permitting 
Requirements and Coordination, SFWMD commented during a pre-application meeting that for the canal 
alternative the design will need to allow of air exchange (e.g. saddle risers).  Alternative 1 impacts the most 
wetland and includes impacts to WL 06 which has an existing conservation easement.  If impacted, the 
easement would have to be released and additional compensation may be required.  Stormwater 
management ponds have been cited to avoid impacts to wetlands and where applicable provide buffers 
between the pond limits and adjacent wetlands.    

9.0  CONCEPTUAL MITIGATION 

Wetland delineations will occur during the design and permitting phase to determine exact impacts to 
wetlands and surface waters. Potential wetland mitigation required was calculated for each proposed build 
alternative and is presented in Table 7.  

Table 6 – Potential Mitigation Credits 

FLUCFCS 
Alternative Impacts (acres) WRAP 

Score 
Mitigation Credit   

Alternative 1 Alternative 2 Alternative 1 Alternative 2 
619 0.07 0.06 20.42% 0.01 0.01 
641 0.29 0.01 74.03% 0.21 0.01 

Compiled by Kimley-Horn and Associates, Inc., 2016 

Mitigation will include purchase of mitigation bank credits at Bluefield Mitigation Bank.  

10.0  PERMITTING REQUIREMENTS AND COORDINATION 

It is anticipated that the following permits will be required: 

 Environmental Resource Permit Modification from the SFWMD for dredge and fill activities 
within wetlands/surface waters of State and stormwater management districts. Historic permits 
issued for this corridor include SFWMD Permit Nos.: 

o 56-01316-P Midway Road Widening from U.S. Highway 1 to 25th Street – issued to FDOT 
with St. Lucie County as co-applicant 

o 56-00833-S Midway Road Widening from 25th Street to Selvitz – issued to St. Lucie 
County 

o 56-01734-P Midway and Glades Cut Off Road Intersection Improvements – issued to St. 
Lucie County 

 Section 404 Dredge and Fill Permit from USACE for dredge and fill activities within 
wetlands/waters of the United States. Based on the impacts, it is anticipated that the project would 
qualify for a Nationwide Permit.  However, the Nationwide permits are due to expire in March 
2017; thus, if not reauthorized the permit type may change.  

 National Pollutant Discharge Elimination System Permit from the FDEP, which is required for all 
projects which have potential discharge to Waters of the United States, from construction sites that 
are one acre or greater in size.  
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ETAT Reviews  

Coordination with environmental review agencies has occurred through the Efficient Transportation 
Decision Making (ETDM) Programming Screening Tool (ETDM #14177) and the Advance Notification 
process. Agency coordination will continue throughout the PD&E Study, final design and permitting phase. 
The comments are summarized in Section 5.1.  

Agency Meetings 

A meeting was held with SFWMD on August 20, 2015 to discuss the proposed project and the pond siting 
criteria.  A copy of the meeting minutes are included in Appendix E.  Below is a summary of the comments 
from SFWMD at this meeting:  

 The portion of runoff from the proposed project that will not be treated by the existing ponds 
should be subject to new “Pre-Post” analysis per SFWMD criteria (i.e. 25-year/72- day storm 
event). Need to treat for new net impervious area only. 

 New treatment will need to meet 150% treatment criteria to address OFW (for new impervious 
areas only). 

 Due to impaired water body analysis, nutrient loading analysis may be needed. 
 NSLRWCD – If no control structure downstream from project, then NSLRWCD criteria does not 

apply (use SFWMD criteria). 
 Existing permit called for a box culvert – need to make sure this culvert can handle additional 

capacity associated with proposed project. 
 Potential wetland impacts (associated with pond expansion) will need to be addressed during 

permit process. 
 With box culverts proposed, design will need to allow for air exchange mechanism (e.g. saddle 

risers). 
 Contact Jose Vega for any pre-application field meetings. 

11.0  CONCLUSIONS AND RECOMMENDATIONS 

Direct and secondary impacts to wetlands range from 0.36 (Alternative 1) to 0.07 (Alternative 2) and 
impacts to surface waters range from 1.54 acres (Alternative 1) to 3.95 acres (Alternative 2).  Mitigation 
for surface waters will not be required, though SFWMD will require a mechanism for air exchange for 
Alternative 2 which culverts Canal 103.  Mitigation would be provided for wetland impacts through 
purchase of mitigation credits in Bluefield Mitigation Bank.  

FDOT commits to the following measures to minimize and mitigate potential impacts to wetlands and water 
quality: 

 If Alternative 2 is preferred, mechanisms will be included in the culvert design to allow for air 
exchange.  

 Best Management Practices (BMP’s) will also be implemented in order to reduce sediment 
transport and minimize erosion. 
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FIGURE 1 

PROJECT LOCATION MAP 
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FIGURE 2 

FLORIDA LAND USE, COVER AND FORMS CLASSIFICATION 
SYSTEM (FLUCFCS) MAP 
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FIGURES 
 

FIGURE 3 

FUTURE LAND USE MAP (FLUM) 
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FIGURE 4 

NATURAL RESOURCES CONSERVATION SERVICE (NRCS) 
SOILS MAP 
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FIGURES 
 

FIGURE 5 

FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) 
FLOOD HAZARD ZONES MAP 
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Based on recent traffic data from St. Lucie County, the facility does not adequately handle the existing traffic demand.

Without capacity improvements, the traffic operations along the corridor will continue to deteriorate. The primary purpose

for this project is to provide additional capacity to meet existing and future traffic needs, improve safety by alleviating

existing roadway and capacity deficiencies, and allow opportunities for pedestrian, bicycle, and transit facilities. The

additional capacity will also improve freight mobility and enhance emergency evacuation along the project corridor. The

purpose and need of this project are further described in the following sections that include Transportation Demand,

Capacity, Plan Consistency, Social Demands and Economic Development, and Modal Interrelationships.

Transportation Demand 

The US Census designated Port St. Lucie-Fort Pierce Metropolitan Statistical Area (MSA) has been identified as one of

the fastest growing metropolitan areas in Florida, which includes all of Martin and St. Lucie Counties. From 2000 to 2010,

this metropolitan area has experienced population growth from 319,426 persons in 2000 to 424,107 persons in 2010,

representing an annual increase of 2.9%. Evaluating the population growth for the City of Port St. Lucie by itself revealed

an even greater percentage increase. According to the Bureau of Economic and Business Research, the City has grown

from a population of 88,769 in 2000 to 164,603 in 2010 representing an annual increase of 6.4%.

This rapid population growth has resulted in a significant increase in surface transportation demand along major arterials

such as the Midway Road (CR 712) corridor. The population of the Port St. Lucie-Fort Pierce metropolitan area is

projected to increase from 424,107 in year 2010 to 648,600 in year 2035 representing a growth of approximately 53%

(Source: Bureau of Economic Business Research).

As the population in the metropolitan area continues to increase, the developments in St. Lucie County will continue to

push westward. In addition, the County is anticipated to experience traffic growth from the Developments of Regional

Impact (DRI). A review of the recent DRI's applications in the Treasure Coast Regional Planning Council (TCRPC) shows

the following statuses for the DRI's in the vicinity of the project corridor:

Completed - Orange Blossom Mall and St. Lucie West

Approved - The Reserved

Pending Notice of Proposed Change (NOPC) - LTC Ranch

Withdrawn - Provences and Orchard Park

These DRI's are geographically shown in Figure 2. The DRI located along Midway Road (CR 712), which is LTC Ranch,

would have the greatest impact on the project corridor if constructed. As currently approved, the development includes

4,000 dwelling units of residential, over 1,505,000 square feet (SQFT) of office space, 725,000 SQFT of retail, and

1,960,200 SQFT of industrial space. However, the status of this development is pending Notice of Proposed Change

(NOPC) that may result in a change in the size of the approved development.

The approval of the LTC Ranch DRI will further increase the transportation demand resulting in congested conditions

along the project corridor. Since Midway Road (CR 712) is one of the vital east-west corridors in St. Lucie County, it is

critical to increase capacity to meet the anticipated future transportation demand.

Capacity

Traffic data obtained from the St. Lucie County TPO Traffic Counts and Level of Service Report shows that the 2012

Annual Average Daily Traffic (AADT) along Midway Road (CR 712) west of Selvitz Road is 16,820 vehicles. Evaluating



this traffic data using the 2012 FDOT Quality/Level of Service Handbook, the Level of Service (LOS) is LOS F which is

beyond the St. Lucie County's adopted LOS criteria of LOS E. This traffic data shows that the existing volume is already

exceeding the capacity of the corridor which indicates that the roadway is operating in oversaturated and undesirable

conditions. Furthermore, due to the industrial properties along the corridor, it has a high truck percentage at over 7%

(Florida Traffic Online.)

The traffic is anticipated to increase to 29,200 AADT by 2040 and the corridor will continue to operate at LOS F with

degraded traffic operation unless if the capacity is increased. The future traffic projections are based on the FDOT District

Four Design Traffic Technical Memorandum for the I-95 PD&E Study from north of Becker Road to south of SR 70. This

project utilized the Greater Treasure Coast Regional Planning Model (GTCRPM) as the basis for the future traffic

projections. Without improvements, the congestion on the Midway Road (CR 712) project corridor will continue to operate

at unacceptable driving conditions for residents and commuters due to the increased traffic volumes.

Plan Consistency

Martin and St. Lucie Counties have independent Metropolitan Planning Organizations (MPO) but share a common

Regional Long Range Transportation Plan (RLRTP). The RLRTP establishes a unified strategy for transportation priorities

and funding and creates a joint decision-making process regarding regional transportation issues.

The Midway Road (CR 712) project corridor extends from Glades Cut-Off Road to Selvitz Road and is identified in the

Martin and St. Lucie 2035 Regional Long Range Transportation Plan (RLRTP). The project is identified in the St. Lucie

County TPO 2035 Cost Feasible Plan (2016-2035) with a 2021-2025 implementation horizon. In addition, the project will

be included in the next update to the State Transportation Improvement Program (STIP) and the St. Lucie TPO TIP. It

should be noted that on the south side of the project corridor a multipurpose trail has been identified in the 2035 RLRTP in

Table 4-9 of the Needs Plan Development.

Social Demands & Economic Development

Evacuation: Serving as part of the evacuation route network established by the Florida Division of Emergency

Management, Midway Road (CR 712) plays an important role in facilitating traffic during emergency evacuation periods as

it connects other major highways and arterials designated on the state evacuation route network within the project limits.

These facilities include the Okeechobee Road (SR 70), I-95, Glades Cut-off Road (CR 709), Selvitz Road, S 25th Street

(CR 615), Oleander Avenue (CR 605), and US 1. During a twelve month period in 2004-2005, St. Lucie County was hit

directly by three major hurricanes. Midway Road (CR 712) is one of the county's most critical east-west routes and serves

as a vital evacuation route for hurricanes or any other disasters. Additionally, widening Midway Road (CR 712) will ease

traffic flow between S 25th Street and I-95, which will minimize a bottleneck effect during an emergency. It would also

improve the ability of the local emergency management organization to evacuate large portions of the Treasure Coast in

an acceptable time frame which will enhance the safety of residents.

Economic Development: The Treasure Coast Planning Council Alternative Infill Development Plan developed for Martin

and St. Lucie Counties has identified several regional workplace districts located along the Midway Road (CR 712)

corridor (see Figure 3). These regional workplace districts are locations where business and economic development

would be focused to provide jobs for residents within this metropolitan area. The Midway Road (CR 712) project area is a

high-growth area. Important state and federal offices and nonprofit centers are located along Midway Road (CR 712) or

nearby streets. This includes the main St. Lucie County Branch of the U.S. Post Office, the St. Lucie County Sheriff's

Office, St. Lucie County Health Department, St. Lucie County Fire District Office, Hospice of the Treasure Coast, and the

New Horizons of the Treasure Coast, Inc. (Mental Health Center which is currently expanding). Significant truck traffic

from the nearby St. Lucie County Landfill, CEMEX, Packers of Indian River Ltd., and Tropicana place additional demands

on the roadway. Meanwhile, new residential units are planned nearby. The St. Lucie County Fairgrounds, the County's



Emergency Operations Center, is just six miles west of the project site.

According to the Martin and St. Lucie County 2035 Regional Long Range Transportation Plan, "The Regional Workplace

Districts in St. Lucie County are located along the I-95 and Turnpike corridors and include the Treasure Coast Education

Research Development Authority (TCERDA) area; the Crossroads Park of Commerce; the existing Rinker and Tropicana

facilities along Glades Cut-off Road; the LTC Ranch Commerce Park; St. Lucie West Commerce Park; and Torrey Pines

Institute south of Tradition and Gatlin Boulevard. These districts are well-situated for regional access, have ample room to

grow, and can provide jobs for local residents." The Midway Road (CR 712) project corridor is anticipated to serve as the

main transportation corridor linking residents of both Martin and St. Lucie Counties to this business area. Increasing the

capacity along the project corridor will improve mobility and support the economic development of these districts as well

as stimulate major construction activities that will contribute to economic growth within this area.

Modal Interrelationships

The accessibility to bicyclists and pedestrians along the corridor is minimal with only two sections of sidewalk within the

corridor. They are located on the north side of Midway Road (CR 712) from East Torino Boulevard to Glades Cut-Off

Road and along the frontage of the recently construction New Horizons medical facility. There are no bicycle lanes. During

a recent field review (February 7, 2014), pedestrians were noted walking on the grassed shoulder pushing a child's

stroller. Additionally, the existing bridge over the Florida's Turnpike does not have sufficient shoulder width to

accommodate pedestrian or bicycle traffic. A review on the Martin and St. Lucie County 2035 RLRTP identified a

multipurpose trail in Table 4-9 of the Needs Development Plan that would run along the entirety of Midway Road (CR 712)

to connect with the other proposed multipurpose trails located on Okeechobee Rd, Shin Road, Glades Cut-Off Road,

Selvitz Road, and roads further east.

The 2035 Future Bus and Train Network identified a proposed bus route along the entirety of Midway Road (CR 712) to

connect to existing bus routes. Moreover, the County's Transit Development Plan (TDP) from February 2014 identified

Midway Road (CR 712) as a priority corridor to implement transit. The project will create opportunities to include

pedestrian, bicycle and transit facilities along the project corridor.

Roadway Deficiencies

The Midway Road bridge structure (ID 940050) over the Florida's Turnpike is located at M.P. 6.346 and was constructed

in 1957. The last inspection of the bridge was performed on December 19, 2013. Although the report notes no structural

deficiencies the bridge is classified as Functionally Obsolete.





Project Description

The Midway Road (CR 712) project corridor is centrally located in the eastern part of St. Lucie County, Florida and is

owned and maintained by St. Lucie County. The project corridor extends approximately 1.6 miles along Midway Road

(Roadway ID: 94530000), also known as County Road (CR) 712, from Glades Cut-Off Road (Mile Post: 5.813) to Selvitz

Road (Mile Post: 7.405). The project corridor is located in Unincorporated St. Lucie County but is the northern border to

the City of Port St. Lucie (See Figure 1).

Midway Road (CR 712) is a major east-west roadway that provides a vital connection to residents and commuters to and

from the Interstate 95 (I-95) to the commercial areas along US 1. Within the project limits, Midway Road (CR 712) is a two

lane undivided roadway with a varying posted speed from 35 to 45 miles per hour. Midway Road (CR 712) is functionally

classified as an Urban Principal Arterial and is designated as a hurricane evacuation route by the Florida Division of

Emergency Management. The existing roadway typical section consists of two 12-ft lanes, one in each direction and the

existing right of way also varies with a minimum width of 70-ft. The land uses consist of residential, commercial,

government, and industrial facilities such as Tropicana Products Inc., CEMEX, Packers of Indian River Ltd., US Post

Office, St. Lucie County Sheriff, and New Horizons.

The study corridor includes a bridge (#940050) that goes over the Florida's Turnpike. The Florida East Coast (FEC)

railroad traverses the corridor by running adjacent and parallel to the Glades Cut-Off Road. Canal 103, part of the St.

Lucie Water Control District, is the principal receiving water body for the project area and conveys stormwater from the

west side of the Florida's Turnpike through an existing concrete box culvert. The canal runs parallel along the south side



of Midway Road (CR 712) and after Selvitz Road, the canal diverges and continues southeasterly to discharge into the

North Fork of the St. Lucie River. The North Fork is designated as an Outstanding Florida Water (OFW) and an Aquatic

Preserve. It is the main collector water body in the St. Lucie County and discharges into the Indian River Lagoon. The

canal along with the adjacent vegetative buffer, provide a physical separation to the residential homes on the south side.

The Midway Road (CR 712) Project Development & Environment (PD&E) study from Glades Cut-Off Road to Selvitz Road

will evaluate alternatives to widen the existing road from two to four lanes within the project limits to satisfy future traffic

demand and capacity needs. The proposed study will also consider pedestrian, bicycle, and transit facilities,

improvements to freight mobility, and evaluate operational improvements and access management into some commercial

businesses along the project corridor. Additional right of way requirements will be evaluated during the PD&E Study for

offsite ponds in order to meet stormwater management requirements. At this time, it is not anticipated that any right of way

requirements will impact the adjacent environmentally sensitive areas.

The current project construction cost is estimated at $19 million based on the St. Lucie County and Martin County 2035

Regional Long Range Transportation Plan (RLRTP). The project construction cost is anticipated to be funded with federal

funds. It should be noted that this estimated cost does not include right of way acquisitions.

Logical Termini
The Midway Road (CR 712) project limits are from Glades Cut-off Road as the western terminus to Selvitz Road as the

eastern terminus in St. Lucie County. The proposed eastern and western limits for this project represent logical end points

that tie into other future projects along Midway Road (CR 712) with the ultimate vision of having a continuous four-lane

roadway from I-95 to US-1. The only existing four-lane section of Midway Road (CR 712) is from the interchange with I-95

to Glades Cut-off Road. East of Glades Cut-off Road up to the commercial area of US-1, Midway Road (CR 712) is

generally a two-lane, undivided roadway.

Midway Road (CR 712) from Glades Cut-off Road to Selvitz Road has been identified for widening from two to four lanes

in the 2035 Cost Feasible Plan of the St. Lucie County Transportation Planning Organization (TPO) (see Plan

Consistency section for more information). The western limits of the project corridor will logically connect with the existing

four-lane section of Midway Road (CR 712). The eastern limits of the project corridor at Selvitz Road will connect with a

future four-lane section of Midway Road (CR 712) from Selvitz to S 25th Street that has also been identified in the 2035

St. Lucie TPO Cost Feasible Plan and will be completed with the County's Transportation Management Area (TMA)

funding. From S 25th Street to US-1, this segment is slated for construction to widen from two to four lanes in 2013 to

2016 based on the St. Lucie TPO Transportation Improvement Program (TIP) of Fiscal Year (FY) 2013/14 - 2017/18.

An extensive Public Involvement Plan (PIP) will be prepared and conducted during the PD&E phase of this project. The

PIP will (1) outline how project team members will engage the community and other stakeholders in consensus-

building/context sensitive solutions for any alternative under consideration, including the No-Build Alternative, and (2)

incorporate environmental and community values into the development of the preferred alternative.
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COUNTY: St. Lucie PROJECT DATE REVIEWER FLUCCS CODE 619
APP. #: 7/2/2015 WETLAND TYPE:

0.88 ACRES %=
ACRES OF IMPACT ACRES

WILD LIFE UTILIZATION 0.5

WETLAND CANOPY 0.5

WETLAND GROUND COVER 0.5

HABITAT SUPPORT / BUFFER 0.275
SCORE % AREA SUB TOTAL

0.5 5 0.025
0.5 45 0.225
0 45 0

0.5 5 0.025
0

FIELD HYDROLOGY 1.5

WATER QUALITY INPUT & TREATMENT 0.4
LAND USE CATEGORY PRETREATMENT CATEGORY

SCORE % AREA SUB TOTAL SCORE % AREA SUB TOTAL

0.5 5 0.025 1 5 0.05
0.5 45 0.225 1 45 0.45
0 45 0 0 45 0

0.5 5 0.025 0.5 5 0.025
0 0

LU TOTAL 0.275 PT TOTAL 0.525

WETLAND GROUND COVER

Vegetation within the wetland is comprised of Brazilian prepper, wax myrtle, cabbage palms, primrose willow, duck potatoe, 
smartweed and Carolina willow. However, dominated by exotic and nuisance vegetation

WQ INPUT & TREATMENT

Minimal treatment occurs on approximately 50% of the wetland. 

HABITAT SUPPORT/BUFFER

The wetland is surrounded by high volume highway (31%), moderately intensive commercial (27%), and natural undeveloped areas 
(42%).

FIELD HYDROLOGY
Hydrology is intermittent and influence by discharge of stormwater from Midway Road, Glades Cut Off Road, and the FEC Railroad. 

WETLAND CANOPY
Vegetation within the wetland is comprised of Brazilian pepper, wax myrtle, cabbage palms, and Carolina willow. 

There was no observed wildlife within the wetland. Wildlife utilization is anticipated to be low due to distrurbance and density of exotic 
vegetation. 

NUA (exotics)

WILDLIFE UTILIZATION

NUA (exotics)

LAND USE CATEGORY

HV HWY
HV HWY

INDUSTRIAL
Grass Swale
No Treatment

PRETREATMENT CATEGORY

Grass Swale

NUA (exotics)

WETLAND RAPID ASSESSMENT PROCEDURE

Midway PDE Steven Hitt & Oliver Basse

LAND USE CATEGORY SECONDARY IMPACTS 
619

MELALEUCA INVASION >50%WETLAND AREA

HV HWY
BUFFER TYPE

WRAP SCORE
20.42%

HV HWY
INDUSTRIAL

EXISTING CONDITIONS
PROPOSED

FORESTED Non-Forested

YES YESNO NO



COUNTY: St. Lucie PROJECT DATE REVIEWER FLUCCS CODE 641
APP. #: 7/2/2015 WETLAND TYPE:

1.47 ACRES %=
0.12 ACRES OF IMPACT ACRES

WILD LIFE UTILIZATION 2

WETLAND CANOPY 2

WETLAND GROUND COVER 2

HABITAT SUPPORT / BUFFER 2.9
SCORE % AREA SUB TOTAL

1 5 0.05
3 95 2.85

0
0
0

FIELD HYDROLOGY 1.5

WATER QUALITY INPUT & TREATMENT 2.925
LAND USE CATEGORY PRETREATMENT CATEGORY

SCORE % AREA SUB TOTAL SCORE % AREA SUB TOTAL

1 5 0.05 2 5 0.1
3 95 2.85 3 95 2.85

0 0
0 0
0 0

LU TOTAL 2.9 PT TOTAL 2.95

WETLAND RAPID ASSESSMENT PROCEDURE

Midway PDE Steven Hitt & Oliver Basse

LAND USE CATEGORY SECONDARY IMPACTS 
Freshwater Marsh

MELALEUCA INVASION >50%WETLAND AREA

HV HWY
BUFFER TYPE

WRAP SCORE
74.03%

NUA

LAND USE CATEGORY

HV HWY
NUA NUA

PRETREATMENT CATEGORY

Swale w/dry detention 

WETLAND CANOPY
Vegetative community structure appears robust, with minimal influence from adjacent land uses. Vegetation within the wetland 
comprised of corkwood, rosy camphorweed, spadeleaf, beakrush, St. John's wort, common reed, groundseltree, and wax myrtle.

There was no observed wildlife within the wetland; however, the wetland does provide habitat for a variety of species including 
potential for wading bird foraging. 

WILDLIFE UTILIZATION

WETLAND GROUND COVER

Vegetative community structure appears robust, with minimal influence from adjacent land uses. Vegetation within the wetland 
comprised of corkwood, rosy camphorweed, spadeleaf, beakrush, St. John's wort, common reed, groundseltree, and waxy myrtle.

WQ INPUT & TREATMENT

Runoff from Midway Road occurs after treatment; however, the majority of the wetland is surrounded by undeveloped natural areas 
(natural treatment). 

HABITAT SUPPORT/BUFFER

The wetland is located north of Midway Road and is located within a pine flatwoods upland habitat. Also, within proximity to other 
freshwater marsh systems to the north and hydrologic connectivity to stormwater drainage system of Midway Road. Some limitatios to 
widlife utilization due to adjacent land uses such as Jenkins Road to the east, commercial development to the west, and Midway 
Road to the south. 

FIELD HYDROLOGY
Hydrology of the wetland appears consistent with freshwater marsh systems and wetland function appeared normal. 

EXISTING CONDITIONS
PROPOSED

FORESTED Non-Forested

YES YESNO NO
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APPENDIX E 

SFWMD MEETING MINUTES  



FLORIDA DEPARTMENT OF TRANSPORTATION 
DISTRICT IV INTERAGENCY MEETING MINUTES 

 

TO:     Binod Basnet, Florida Department of Transportation 
FROM:    Justin Freedman, E Sciences, Incorporated 
MEETING DATE:   August 20, 2015  
LOCATION:     South Florida Water Management District (SFWMD) 

3301 Gun Club Road, West Palm Beach, Florida 
SUBJECT:    Florida Department of Transportation (FDOT) Interagency Meeting Minutes 

              

First meeting started at 9:07 am. 

Attendees: 

Name Organization Email Address 

Barbara Conmy SFWMD bconmy@sfwmd.gov 

Hugo Carter SFWMD hcarter@sfwmd.gov 

Wilord Metellus FDOT wilord.metellus@dot.state.fl.us 

Binod Basnet FDOT binod.basnet@dot.state.fl.us 

James Ford FDOT james.ford@dot.state.fl.us 

Justin Freedman E Sciences jfreedman@esciencesinc.com 

 

District: Four 
FPID/FM Number: 434360-1  

FDOT Project Manager: James Ford, P.E.  
Consultant/Company Name: FDOT/In House  
SR/local Name: County Road CR-712A/McCarty Road 
Project limits: 250-foot approaches on either end of bridge (Project length approximately 0.12 
miles)  

General Scope: McCarty Road bridge replacement over Ten Mile Creek Bridge # 940031 
located in North St. Lucie River Water Control, District (NSLRWCD).  At the project limit, the 
road will be reconstructed from a single lane county road to two (2) lanes for about 250 feet at 
each approach of the bridge. The proposed drainage is designed to use 100 feet of French 
Drain to provide water treatment and attenuation while maintaining the proper discharge into the 
Creek.  
Specific Agenda Items Discussed: See below. 
Requested Attendees:  Hugo Carter, SFWMD, Barb Conmy, SFWMD 
 
Binod Basnet, Wilord Metellus and James Ford discussed project:   
 

 FDOT recently met with Patrick Holmes of NSLRWCD to confirm FDOT will need permit  
from the NSLRWCD. 

 Total project length is 630 feet (127 feet actual bridge; 250 feet each approach). 

 Existing drainage – scuppers on bridge deck, sheet flow into canal. 

 Project has two outfalls (one in southwest quadrant, one ±300 feet northeast of project). 
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 Proposed system will provide better treatment than existing system (in terms of water 
quality and water discharge quantity). 

 Road will shift to east - to compensate for swale capacity reduction, proposing 
exfiltration trench to the southeast and northeast of the project. 

 FDOT conducted “Pre-Post” drainage analysis to confirm stormwater discharges before 
and after project. Stormwater discharges will be decreased in the “Post” condition. 

 Anticipated wetland impacts of 0.038 acres due to rip rap installation along bridge slope. 
 

Hugo Carter and Barb Conmy commented on project: 
  

 Project should be covered under SFWMD General Permit (GP) for FDOT and 
Municipalities (i.e. for minor bridge alterations, replacement, etc.): 

o Less than 0.5 acres of wetland or surface water impacts 
o Channel clearing and shaping allowed 
o 30 day turn around, $250 fee 

 Based on project acreage, project should qualify for the GP. 

 Will not need to mitigate for wetland impacts. 
 

Additional comments from Binod Basnet and James Ford:   
 

 When team applies for GP, they will be sure to meet special conditions of GP. 

 Team spoke to Randy Turner at USACE, should not need to mitigate for USACE due to 
less than 0.5 acres of impact. 

 Schedule – letting in January 2017; applications submitted within one month of current 
date. 

 
Meeting ended at 9:18 am.   
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Second meeting started at 9:20 am 

Attendees: 

Name Organization Email Address 

Barbara Conmy SFWMD bconmy@sfwmd.gov 

Hugo Carter SFWMD hcarter@sfwmd.gov 

Binod Basnet FDOT binod.basnet@dot.state.fl.us 

Brady Walker Kimely Horn brady.walker@kimley-horn.com 

Zack Evans Inwood Consulting Engineers zevans@inwoodinc.com 

Renato Chuw Inwood Consulting Engineers rchuw@inwoodinc.com 

Justin Freedman E Sciences jfreedman@esciencesinc.com 

 

District: Four 
FPID/FM Number: 231440-3-22-01  
FDOT Project Manager: Vanita Saini, PE  
Consultant/Company Name: Inwood Consulting Engineers, Inc. 
SR/local Name: Midway Road/ CR 712  
Project limits: Glades Cut Off Road to Selvitz Road 
General Scope:  Project Development and Environment (PD&E) Study to evaluate the 
widening of Midway Road/CR 712 from a two-lane rural roadway to a four-lane divided urban 
roadway between the limits of Glades Cutoff Road to Selvitz Road. 
Specific Agenda Items Discussed:  See below. 
Requested Attendees:  Hugo Carter, SFWMD, Barb Conmy, SFWMD 

 
Renato Chuw and Zack Evans discussed project:   
 

 Project is PD&E Study. 

 Discussed scope of project noted above. 

 Different options: 
o Widen road to south - Canal C-103 would be impacted. 
o Widen road to north - Development to north and wetlands could be impacted. 

 Two existing SFWMD permits: 
o First permit (issued 2003) for intersection of Midway Road and Glades Cutoff 

Road.  The County built Pond #2 to handle water from intersection as well as 
improvements along Midway Road up to 700 feet west of Turnpike.   

o Second permit (issued 2012) for Midway Road widening from Selvitz Road to 25th 
Street.  Original design included additional pond (Pond #1) – handling basin from 
Turnpike to west of Post Office Road but not included in the issued permit or part 
of the final construction plans. 

 Majority of treatment needed for proposed project will be handled by existing, previously 
permitted ponds (some portion of proposed project needs additional treatment). 

 Existing Ponds #1 and #2/3 are designed to accommodate the widening of Midway Road 
to six lanes. 

o This study only proposing widening from two to four lanes. 

 All discharge collected by C-103 Canal leading to St. Lucie Aquatic Preserve, which is 
an Outstanding Florida Water (OFW) 

o Existing Pond #1 and #2/3 designed to provide additional 50% water quality. 
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o Pond #2 from first permit does not provide additional 50% water quality. 

 Attenuation 
o Existing Pond #1 and #2/3 designed to handle 25 year/72-hour year storm event 

per SFWMD.  
o Pond #2 from first permit designed based on NSLRWCD criteria (10-year/3-day 

storm, 2 inches per day). 

 Question to SFWMD – if design proposed to use extra capacity within Pond #2 to 
provide the additional necessary treatment for the project, which criteria should be used? 

o Use criteria from 2012 permit?  
o Use new criteria for pre/post analysis? 
o Does project need to meet OFW criteria? 

 Second question to SFWMD: Receiving water bodies (Ten Mile Creek and North Fork of 
St. Lucie River) are impaired for nutrients; should dry pre-treatment areas be provided to 
address issue of impaired water bodies? 

 C-103 Canal used to be maintained by NSLRWCD – now it is managed by St. Lucie 
County. 

 May be some potential impacts to wetlands to north (pond expansion). 

 The south widening alternative will look into enclosing portions of the C-103 Canal with a 
box culvert, similar to the adjacent segment under construction. 

 
Hugo Carter and Barb Conmy commented on project: 

 

 The portion of runoff from the proposed project that will not be treated by the existing 
ponds should be subject to new “Pre-Post” analysis per SFWMD criteria (i.e. 25-year/72-
day storm event). Need to treat for new net impervious area only. 

 New treatment will need to meet 150% treatment criteria to address OFW (for new 
impervious areas only). 

 Due to impaired water body analysis, nutrient loading analysis may be needed. 

 NSLRWCD – If no control structure downstream from project, then NSLRWCD criteria 
does not apply (use SFWMD criteria). 

 Existing permit called for a box culvert – need to make sure this culvert can handle 
additional capacity associated with proposed project. 

 Potential wetland impacts (associated with pond expansion) will need to be addressed 
during permit process. 

 With box culverts proposed, design will need to allow for air exchange mechanism (i.e. 
saddle risers).  

 Contact Jose Vega for any pre-application field meetings. 
 
Meeting ended at 9:50 am.   
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Inwood Consulting Engineers, Inc.    Final Pond Siting Report 
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EXECUTIVE SUMMARY  

This Biological Assessment was prepared in accordance with Section 7(c) of the Endangered Species Act 
(ESA) of 1973 (ESA, P.L. 93-205) and the Florida Department of Transportation (FDOT) Project 
Development and Environment (PD&E) Manual, Part 2, Chapter 27 (revised October 1, 1991). An 
Endangered Species Biological Assessment (ESBA) was conducted for the proposed widening of 
Midway Road (CR 712) between Glades Cut Off Road and Selvitz Road in St. Lucie County, Florida. 
The project was screened through the Efficient Transportation Decision Making (ETDM) Environmental 
Screening Tool (EST) and the programming screen was published on May 27, 2015 (ETDM #14177 -
https://etdmpub.fla-etat.org/est/). 

Section 7 of the ESA requires that all federal agencies ensure that any action they authorize, fund or 
execute will not jeopardize the continued existence of any endangered or threatened species (listed 
species) or result in the destruction or adverse modification of any critical habitat of such species. The 
proposed “action” under consideration is the widening of Midway Road (CR 712) from two to four lanes 
and the construction of stormwater management ponds.  Two build alternatives were considered and 
compared to the No Build Alternative.  Alternative 1 (Canal Avoidance) generally widens the road north 
of the existing while Alternative 2 (Box Culvert) generally widens the road to the south of the existing.  
Alternative 2 would result in culverting Canal 103 similar to the design currently under construction to 
the east between Selvitz Road and 25th Street.   

Seven federally listed species were evaluated to determine if the proposed project will adversely affect 
these species. Based on review of available data, in conjunction with field reconnaissance and surveys, 
the following effects determinations have been made:  

 

Common Name Effect Determination 

Audubon’s crested caracara May affect, not likely to adversely affect 

Wood stork May affect, not likely to adversely affect 

Red-cockaded woodpecker No effect 

Everglade snail kite No effect 

Florida scrub jay No effect 

American alligator No effect 

Eastern indigo snake May affect, not likely to adversely affect 

Tiny polygala No effect 

 

Twenty-two additional state listed species were evaluated and adverse impacts are not anticipated, either 
because there is no habitat for the species along the corridor or habitat impacts are minimal and mitigation 
will be provided.   
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FDOT commits to the following measures to minimize and mitigate potential impacts to listed species: 

 Prior to construction an updated caracara nest survey will be performed.  Additional coordination 
will be conducted, if necessary with USFWS.  Construction staging will be prohibited within the 
primary buffer of the caracara nest.  

 An updated gopher tortoise survey will be conducted prior to construction. Gopher tortoises will 
be avoided or if they cannot be avoided, a permit will be obtained for relocation.   

 The Standard Protection Measures for the Eastern Indigo Snake will be implemented during 
construction.  
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1.0 INTRODUCTION  

This Biological Assessment was prepared in accordance with Section 7(c) of the Endangered Species Act 
(ESA) of 1973 (ESA, P.L. 93-205) and the Florida Department of Transportation (FDOT) Project 
Development and Environment (PD&E) Manual, Part 2, Chapter 27 (revised October 1, 1991). An 
Endangered Species Biological Assessment (ESBA) was conducted for the proposed widening of 
Midway Road (CR 712) between Glades Cut Off Road and Selvitz Road in St. Lucie County, Florida. See 
Location Map - Figure 1.  The project was screened through the Efficient Transportation Decision 
Making (ETDM) Environmental Screening Tool (EST) and the programming screen was published on 
May 27, 2015 (ETDM #14177 -https://etdmpub.fla-etat.org/est/). 

Section 7 of the ESA requires that all federal agencies ensure that any action they authorize, fund or 
execute will not jeopardize the continued existence of any endangered or threatened species (listed 
species) or result in the destruction or adverse modification of any critical habitat of such species. . The 
proposed “action” under consideration is the widening of Midway Road (CR 712) from two to four lanes 
and the construction of stormwater management ponds.    

2.0 PROJECT DESCRIPTION   

The Midway Road (CR 712) project corridor is centrally located in the eastern part of St. Lucie County, 
Florida, and is owned and maintained by St. Lucie County. The project corridor extends approximately 
1.6 miles along Midway Road (CR 712) (Roadway ID 94530000), from Glades Cut Off Road (Mile Post 
5.813) (CR 709) to Selvitz Road (Mile Post 7.405) (CR 615). The project ties into the existing 4-lane 
section to the west of Glades Cut Off Road and to future 4-lane segments from Selvitz Road to just east of 
US Highway 1. The project corridor is located in unincorporated St. Lucie County but is the northern 
border to the City of Port St. Lucie (See Figure 1). 

Midway Road (CR 712) is a major east-west roadway that provides a vital connection to residents and 
commuters to and from Interstate 95 (I-95) to the commercial areas along US 1. Within the project limits, 
Midway Road (CR 712) is a two-lane undivided roadway with a varying posted speed from 35 to 45 
miles per hour (mph). It is functionally classified as an Urban Principal Arterial and is designated as a 
hurricane evacuation route by the Florida Division of Emergency Management. The existing roadway 
typical section consists of two 12-foot lanes, one in each direction, and the existing right-of-way (R/W) 
varies with a minimum width of 70 feet. The land uses consist of residential, commercial, government, 
and industrial facilities, such as Tropicana Products, Inc., CEMEX, Packers of Indian River Ltd., US Post 
Office, St. Lucie County Sheriff’s Office, and New Horizons of the Treasure Coast, Inc.  

The study corridor includes a bridge (ID 940050) over Florida's Turnpike (SR 91). The Florida East Coast 
(FEC) railroad traverses the corridor by running adjacent and parallel to the Glades Cut Off Road. Canal 
103, which was previously owned and maintained by the North St. Lucie Water Control District 
(NSLWCD) but is now owned and maintained by St. Lucie County, is the principal receiving water body 
for the project area and conveys stormwater from the west side of Florida's Turnpike through an existing 
concrete box culvert. The canal runs parallel along the south side of Midway Road (CR 712) and, after 
Selvitz Road, it diverges and continues southeasterly to discharge into the North Fork of the St. Lucie 
River (NFSLR or North Fork). Canal 103 is currently being culverted from Selvitz to 25th Street as part 
of St. Lucie County’s widening of Midway Road in this segment. The North Fork is designated as an 
Outstanding Florida Water (OFW) and an Aquatic Preserve. It is the main collector water body in St. 
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Lucie County and discharges into the Indian River Lagoon. The canal, along with the adjacent vegetative 
buffer, provides a physical separation to the residential homes on the south side. 

The Midway Road/CR 712 PD&E Study from Glades Cut Off Road to Selvitz Road will evaluate 
alternatives to widen the existing road from two to four lanes within the project limits in order to satisfy 
future traffic demand and capacity needs. The proposed study will also consider pedestrian, bicycle, and 
transit facilities and improvements to freight mobility, and it will evaluate operational improvements and 
access management into some commercial businesses along the project corridor. Additional right-of- way 
requirements will be evaluated during the PD&E study for offsite ponds in order to meet stormwater 
management requirements. 

2.1 PURPOSE AND NEED 

Based on recent traffic data from St. Lucie County, the facility does not adequately handle the existing 
traffic demand. Without capacity improvements, the traffic operations along the corridor will continue to 
deteriorate. The primary purpose for this project is to provide additional capacity to meet existing and 
future traffic needs, improve safety by alleviating existing roadway and capacity deficiencies, and allow 
opportunities for pedestrian, bicycle, and transit facilities. The additional capacity will also improve 
freight mobility and enhance emergency evacuation along the project corridor. The purpose and need of 
this project are further described below and include Transportation Demand, Capacity, Plan Consistency, 
Social Demands and Economic Development, Modal Interrelationships, and Roadway Deficiencies. 

Transportation Demand 

The US Census-designated Port St. Lucie-Fort Pierce Metropolitan Statistical Area has been identified as 
one of the fastest growing metropolitan areas in Florida, which includes all of Martin and St. Lucie 
counties. From 2000 to 2010, this metropolitan area has experienced population growth from 319,426 
persons in 2000 to 424,107 persons in 2010, representing an annual increase of 2.9%. Evaluating the 
population growth for the City of Port St. Lucie by itself revealed an even greater percentage increase. 
According to the Bureau of Economic and Business Research, the City has grown from a population of 
88,769 in 2000 to 164,603 in 2010, representing an annual increase of 6.4%.  

This rapid population growth has resulted in a significant increase in surface transportation demand along 
major arterials such as the Midway Road (CR 712) corridor. The population of the Port St. Lucie-Fort 
Pierce metropolitan area is projected to increase from 424,107 persons in year 2010 to 648,600 persons in 
year 2035, representing a growth of approximately 53% (Bureau of Economic Business Research). 

As the population in the metropolitan area continues to increase, the developments in St. Lucie County 
will continue to push westward. In addition, the county is anticipated to experience traffic growth from 
the Developments of Regional Impact (DRI). A review of the recent DRI applications in the Treasure 
Coast Regional Planning Council shows the following statuses for the DRIs in the vicinity of the project 
corridor: 

Completed - Orange Blossom Mall and St. Lucie West 

Approved - The Reserve 

Pending Notice of Proposed Change - LTC Ranch 

Withdrawn - Provences and Orchard Park 
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The DRI located along Midway Road (CR 712), which is LTC Ranch, would have the greatest impact on 
the project corridor if constructed. As currently approved, the development includes 4,000 dwelling units 
of residential, over 1,505,000 square feet (sq. ft.) of office space, 725,000 sq. ft. of retail, and 1,960,200 
sq. ft. of industrial space. However, the status of this development is pending Notice of Proposed Change 
that may result in a change in the size of the approved development.  

The approval of the LTC Ranch DRI will further increase the transportation demand resulting in 
congested conditions along the project corridor. Since Midway Road (CR 712) is one of the vital east-
west corridors in St. Lucie County, it is critical to increase capacity to meet the anticipated future 
transportation demand. 

Capacity 

Traffic data obtained from the St. Lucie County Transportation Planning Organization (TPO) Traffic 
Counts and Level of Service Report shows that the 2012 Annual Average Daily Traffic (AADT) along 
Midway Road (CR 712) west of Selvitz Road is 16,820 vehicles. Evaluating this traffic data using the 
2012 FDOT Quality/Level of Service Handbook, the LOS is F which is beyond the St. Lucie County's 
adopted LOS criteria of E. This traffic data shows that the existing volume is already exceeding the 
capacity of the corridor which indicates that the roadway is operating in oversaturated and undesirable 
conditions. Furthermore, due to the industrial properties along the corridor, it has a high truck percentage 
at over 7% (Florida Traffic Online). 

The traffic is anticipated to increase to 29,200 AADT by 2040 and the corridor will continue to operate at 
LOS F with degraded traffic operation unless the capacity is increased. The future traffic projections are 
based on the FDOT District Four Design Traffic Technical Memorandum for the I-95 PD&E Study from 
north of Becker Road to south of SR 70. This project utilized the Greater Treasure Coast Regional 
Planning Model as the basis for the future traffic projections. Without improvements, the congestion on 
the Midway Road (CR 712) project corridor will continue to operate at unacceptable driving conditions 
for residents and commuters due to the increased traffic volumes. 

Plan Consistency 

Martin and St. Lucie counties have independent Metropolitan Planning Organization/Transportation 
Planning Organization (MPO/TPO) but share a common Regional Long Range Transportation Plan 
(RLRTP). The RLRTP establishes a unified strategy for transportation priorities and funding and creates a 
joint decision-making process regarding regional transportation issues. 

The Midway Road (CR 712) project corridor extends from Glades Cut Off Road to Selvitz Road and is 
identified in the Martin and St. Lucie 2035 RLRTP. The project is identified in the St. Lucie County TPO 
2035 Cost Feasible Plan (2016-2035) with a 2021-2025 implementation horizon. In addition, the project 
will be included in the next update to the State Transportation Improvement Program and the St. Lucie 
TPO Transportation Improvement Program. It should be noted that on the south side of the project 
corridor a multipurpose trail has been identified in the 2035 RLRTP in Table 4-9 of the Needs Plan 
Development. 

Social Demands & Economic Development 

Evacuation: Serving as part of the evacuation route network established by the Florida Division of 
Emergency Management, Midway Road (CR 712) plays an important role in facilitating traffic during 
emergency evacuation periods as it connects other major highways and arterials designated on the state 
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evacuation route network within the project limits. These facilities include Okeechobee Road (SR 70), I-
95, Glades Cut Off Road (CR 709), Selvitz Road, South 25th Street (CR 615), Oleander Avenue (CR 
605), and US 1. During a twelve-month period in 2004-2005, St. Lucie County was hit directly by three 
major hurricanes. Midway Road (CR 712) is one of the county's most critical east-west routes and serves 
as a vital evacuation route for hurricanes or any other disasters. Additionally, widening Midway Road 
(CR 712) will ease traffic flow between South 25th Street and I-95, which will minimize a bottleneck 
effect during an emergency. It would also improve the ability of the local emergency management 
organization to evacuate large portions of the Treasure Coast in an acceptable timeframe which will 
enhance the safety of residents. 

Economic Development: The Treasure Coast Planning Council Alternative Infill Development Plan 
developed for Martin and St. Lucie counties has identified several regional workplace districts located 
along the Midway Road (CR 712) corridor. These regional workplace districts are locations where 
business and economic development would be focused in order to provide jobs for residents within this 
metropolitan area. The Midway Road (CR 712) project area is a high-growth area. Important state and 
federal offices and nonprofit centers are located along Midway Road (CR 712) or nearby streets. This 
includes the main St. Lucie County Branch of the US Post Office, St. Lucie County Sheriff's Office, St. 
Lucie County Health Department, St. Lucie County Fire District Office, Hospice of the Treasure Coast, 
and New Horizons of the Treasure Coast, Inc. (a mental health center which is currently expanding). 
Significant truck traffic from the nearby St. Lucie County Landfill, CEMEX, Packers of Indian River 
Ltd., and Tropicana Products, Inc. place additional demands on the roadway. Meanwhile, new residential 
units are planned nearby. The St. Lucie County Fairgrounds, the County's Emergency Operations Center, 
is just six miles west of the project site. 

According to the Martin and St. Lucie 2035 RLRTP, "The Regional Workplace Districts in St. Lucie 
County are located along the I-95 and Florida’s Turnpike corridors and include the Treasure Coast 
Education Research Development Authority (TCERDA) area; the Crossroads Park of Commerce; the 
existing Rinker and Tropicana facilities along Glades Cut Off Road; the LTC Ranch Commerce Park; St. 
Lucie West Commerce Park; and Torrey Pines Institute south of Tradition and Gatlin Boulevard. These 
districts are well-situated for regional access, have ample room to grow, and can provide jobs for local 
residents." The Midway Road (CR 712) project corridor is anticipated to serve as the main transportation 
corridor linking residents of both Martin and St. Lucie counties to this business area. Increasing the 
capacity along the project corridor will improve mobility and support the economic development of these 
districts as well as stimulate major construction activities that will contribute to economic growth within 
this area. 

Modal Interrelationships 

The accessibility to bicyclists and pedestrians along the corridor is minimal with only two sections of 
sidewalk within the corridor. They are located on the north side of Midway Road (CR 712) from East 
Torino Boulevard to Glades Cut Off Road and along the frontage of the recently constructed New 
Horizons medical facility. There are no bicycle lanes. During a recent field review (February 7, 2014), 
pedestrians were noted walking on the grassed shoulder while pushing a child's stroller. Additionally, the 
existing bridge over the Florida's Turnpike does not have sufficient shoulder width to accommodate 
pedestrian or bicycle traffic. A review of the Martin and St. Lucie 2035 RLRTP identified a multipurpose 
trail in Table 4-9 of the Needs Development Plan that would run along the entirety of Midway Road (CR 
712) to connect with the other proposed multipurpose trails located on Okeechobee Road, Shin Road, 
Glades Cut Off Road, Selvitz Road, and Midway Road to the east. 
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The 2035 Future Bus and Train Network identified a proposed bus route along the entirety of Midway 
Road (CR 712) to connect to existing bus routes. Moreover, the County's Transit Development Plan from 
February 2014 identified Midway Road (CR 712) as a priority corridor to implement transit. The project 
will create opportunities to include pedestrian, bicycle, and transit facilities along the project corridor. 

Roadway Deficiencies 

The Midway Road (CR 712) bridge structure (ID 940050) over the Florida's Turnpike is located at Mile 
Post 6.346 and was constructed in 1957. The last inspection of the bridge was performed on December 
19, 2013. Although the report notes no structural deficiencies, the bridge is classified as functionally 
obsolete. 

3.0 ALTERNATIVES CONSIDERED 

Three build alternatives, including the Transportation System Management and Operations (TSMO) 
alternative, were developed and considered during the preliminary engineering phase of this study.  The 
No-Build Alternative, TSMO Alternatives, and Build Alternative 1 (Canal Avoidance) and Build 
Alternative 2 (Box Culvert) are described below.    See Appendix A – Typical Sections and Plans. 

No-Build Alternative 

No improvements are made to Midway Road (CR 712) within the limits of the study.  

Build Alternatives  

Transportation System Management and Operations (TSMO) Alternatives  

TSMO alternatives involve improvements designed to maximize the utilization and efficiency of the 
existing facility through improved system and demand management. The various TSMO options 
generally include traffic signal and intersection improvements, access management, and transit 
improvements.  The additional capacity required to meet the projected traffic volumes along Midway 
Road (CR 712) in the design year cannot be provided solely through the implementation of TSMO 
improvements.  

Build Alternative 1 (Canal Avoidance) 

The typical section includes two, 11-foot travel lanes in each direction separated by a 22-foot median.  
Seven-foot buffered bike lanes would be provided in each direction located adjacent to the outside travel 
lanes.  Type F curb and gutter is used along the inside and outside lanes and collects stormwater runoff 
which is then directed to stormwater retention ponds. A six-foot wide sidewalk would be provided on the 
north side of the roadway, and a 12-foot-wide shared-use path would be provided along the south side of 
the roadway. The alignment for this alternative would shift to the north to avoid impacts to Canal 103. 
This typical section requires a minimum of 153 feet of R/W. Since the existing County R/W width varies 
between 107 feet and 153 feet, from zero feet up to 46 feet of R/W would need to be acquired along the 
north side of the roadway. The design speed for this typical section would be 45 mph (See Appendix A).     

Build Alternative 2 (Box Culvert)  

The roadway and pedestrian features of the typical section for this alternative are similar to Alternative 1 
except that Canal 103 would be enclosed with a box culvert. The canal is located within R/W owned by 
both St. Lucie County and the City of Port St. Lucie. This typical section requires a minimum of 160 feet 
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of R/W. Approximately 25 feet to 32.5 feet of R/W would need to be acquired from the City of Port St. 
Lucie along the south side of the roadway. Additionally, up to 28 feet of R/W would need to be acquired 
along the north side of the roadway. The design speed for this typical section would be 45 mph (See 
Appendix A). 

4.0 EXISTING ENVIRONMENTAL CHARACTERISTICS 

4.1 EXISTING AND FUTURE LAND USE 

4.1.1  Existing Land Use 

The project study area includes the existing R/W of Midway Road between Glades Cut Off Road and 
Selvitz Road (project corridor), as well as an approximately 500-foot buffer area surrounding the project 
corridor (Figure 1). For the purposes of Audubon’s crested caracara surveys, this buffer was expanded to 
1500 meters from the project study area to identify potential areas of caracara habitat.  This is discussed 
further in Section 6.0. Existing land use within the project study area was determined through the 
interpretation of 1” = 100’ scale aerial photography, review of land cover Geographic Information System 
(GIS) data obtained from the South Florida Water Management District (SFWMD), and field 
reconnaissance of the project corridor on July 2 and 15, 2015. Existing land use was mapped based on the 
Florida Land Use, Cover and Forms Classification System (FLUCFCS) (FDOT, 1999) for the project 
area and is depicted in Figure 2. 

The project study area that extends south from Midway Road is located within the city limits of the City 
of Port St. Lucie and the area that extends north of Midway Road is located within unincorporated St. 
Lucie County. The project study area can be generally characterized by existing roadways, medium and 
low density residential developments, food processing and industrial facilities (e.g. Tropicana Packers of 
Indian River, Cemex, etc.), governmental facilities (e.g. U.S. Post Office, St. Lucie County Sherriff’s 
Office, Health Department, and Fire District), medical and health care (e.g. New Horizons of the Treasure 
Coast and Okeechobee), and wholesale and retail sales and services. Undeveloped land uses include 
freshwater marshes, improved pastures, and pine flatwoods. Existing roads and highways; however, make 
up the largest single land use within the project study area. The majority of the natural land uses observed 
within the project study area are located south of Midway Road within the residential developments or 
surrounding Jenkins Road, north of Midway Road.  

4.1.2  Future Land Use 

Future land use was determined based on a review of the St. Lucie County and City of Port St. Lucie 
Future Land Use (FLU) Maps (Figure 3). According to the St. Lucie County FLU map the project study 
area to the north of Midway Road is primarily Industrial (IND), Residential Suburban (RS), Public 
Facilities (P/F), Mixed Use (MXD), and Commercial (COM). According to the City of Port St. Lucie 
FLU map the project study area south of Midway Road is primarily Residential (RL), Open Space 
Conservation (OSC), Institutional (I), Service Commercial (CS), General Commercial (CG), Open Space-
Recreational (OSR).  

Within the study area, the Industrial FLU is located along the northwestern portion of the project adjacent 
to Florida’s Turnpike and Glades Cut Off Road, Residential and Open Space Conservation FLU runs 
along the entire southern portion of the project as well as the northeastern project terminus. Public 
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Facilities and Mixed Use FLU are centrally located approximately 1200 feet northwest of the Selvitz 
Road/Midway Road intersection. Commercial FLU is primarily found southwest of the Glades Cut Off 
Road/Midway Road intersection and north of the Selvitz Road/Midway Road intersection. 

4.2 Natural and Biological Features 

The assessment of natural and biological features within the corridor included the review of the following 
data and documents:  

 US Department of Agriculture Soil Conservation Service (USDA/SCS) Soil Survey of St. Lucie 
County Area, Florida (1980) 

 Aerial photography (2012) obtained from FDOT 
 Historical aerial photography from the FDOT Aerial Photo Look-up System (APLUS) and 

Publication of Archival Library and Museum Materials (PALMM) 
 Habitat and species-specific information obtained from the US Fish and Wildlife Service 

(USFWS), the Florida Fish and Wildlife Conservation Commission (FWC), Florida Fish and 
Wildlife Research Institute (FWRI), Florida Geographic Data Library (FGDL), the Florida 
Natural Areas Inventory (FNAI), and St Lucie County. 

 The Hydric Soils of Florida Handbook (2007) 
 The US Geological Survey (USGS) 7.5-Minute Quadrangle Maps (2703 – Ankona; 2704 – Fort 

Pierce SW; 2803 – Fort Pierce; 2804 – Fort Pierce NW) 
 The USFWS National Wetland Inventory (NWI) maps 
 The USGS Groundwater Atlas of the United States 
 The Federal Emergency Management Agency’s (FEMA) Flood Insurance Rate Maps (FIRM) 
 FNAI Biodiversity Matrix for the Midway Road study area included in Appendix B 
 Review of books and other technical reports for each of the listed species evaluated in this 

biological assessment. 
 Caracara Survey Results 2015 for FM #436646-1-52-01 SR 9/I95 over Midway Road and SR 

9/Interstate 95 over Gatlin Boulevard interchanges, FDOT 2015.  
 Review of the ETDM Programming Summary Report (Published May 27, 2015) –ETDM 

Summary Report comments for Wildlife and Habitat is included in Appendix C. 
 
In addition to the review of databases, reports and other resources, general field reconnaissance of the 
project study area was performed on July 2, 2015 and July 15, 2015.  Based on a review of the caracara 
report referenced above, updated caracara surveys were conducted for this PD&E from January – April 
2016.  Details regarding the specific surveys are provided in Section 5.3.  

4.2.1  Upland Land Cover 

Upland communities were observed within the project study area and habitat classifications have been 
assigned according to the FLUCFCS. The upland communities observed are depicted in Figure 2. A 
description of the observed communities, by FLUCFCS type, and calculated total acreages are provided 
in Table 1.  

The upland land cover was approximately 21.9% of the land cover in the study area and includes five (5) 
undeveloped, natural upland communities: undeveloped land within urban areas (FLUCFCS 191), 
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improved pastures (FLUCFCS 211), pine flatwoods (FLUCFCS 411), Brazilian pepper (FLUCFCS 422), 
and hardwood-conifer mixed (FLUCFCS 434).  

Pine flatwoods occupied the largest area, approximately 28.8 acres of the vegetated uplands within the 
study area and the dominant vegetation observed within these areas included slash pine (Pinus elliottii), 
cabbage palm (Sabal palmetto), saw palmetto (Serenoa repens), wax myrtle (Myrica cerifera) and 
numerous vines (e.g. Smilax spp. and Vitis rotundifolia). Exotic and nuisance vegetation including 
Australian pine (Casuarina equisetifolia), Brazilian pepper (Schinus terebinthifolius), and earleaf acacia 
(Acacia auriculiformis) were also observed within these areas.  

The hardwood-conifer mixed land cover occupied approximately 9.9 acres of the study area along the 
southern banks of Canal 103 between Jenkins Road and Selvitz Road, and southwest of the Florida’s 
Turnpike.  Vegetation in these areas was dominated by laurel oak (Quercus laurifolia) and slash pine, 
with water oak (Q. nigra), live oak (Q. virginiana), cabbage palm, saw palmetto, red maple (Acer 
rubrum), Australian pine, Brazilian pepper, and earleaf acacia as associate species. 

The undeveloped land within urban areas land cover occupied approximately 6.0 acres of the project 
study area and consisted of mowed and maintained bahia grass areas that were primarily located south of 
Midway Road within the residential developments.  

The Brazilian pepper communities consisted of dense monocultures of the invasive tree species with 
sparse live oak and cabbage palm in the understory. These upland communities were generally located 
along the Florida East Coast (FEC) railroad corridor within the northwestern portion of the project study 
area. 

The improved pastures land cover occupied approximately 0.25 acres of the project study area and 
consisted of actively grazed cattle pastures located at the southwest corner of the Midway Road and 
Glades Cut Off Road intersection (western terminus). Vegetation consisted primarily of bahia grass with 
isolated patches of slash pine, cabbage palm and Brazilian pepper. 

 

Table 1 - Summary of Upland Land Cover Within the Project Study Area 

FLUCFCS 
Code 

FLUCFCS 
Type 

Description Acres 

111 

Residential, Low 
Density - Fixed 
Single Family 

Units 

This category includes residential fixed single family unit 
housing, with less than two dwelling units per acre. 
Includes residences to the north of Midway Road, 
approximately 800 feet west and immediately east of 
Selvitz Road. 

4.70 

121 

Residential, 
Medium Density - 

Fixed Single 
Family Units 

This category includes residential fixed single family unit 
housing. Two to five dwelling units per acre. These 
residences are primarily located south of Midway Road 
between the FEC railroad and Florida's Turnpike and 
between Milner Drive and Selvitz Road within the project 
study area.   

36.6 

141 
Retail Sales and 

Services 

This category is primarily devoted to the sale of products 
and services. This land cover includes the Mobil gas station 
at the northeast corner of Midway Road and Selvitz Road. 

2.13 
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Table 1 - Summary of Upland Land Cover Within the Project Study Area 

FLUCFCS 
Code 

FLUCFCS 
Type 

Description Acres 

142 
Wholesale Sales 

and Services 

This category is associated with the storage and wholesale 
distribution of products and materials. This land cover 
includes All Scape Supply, LLC located approximately 800 
feet west of Jenkins Road, north of Midway Road. 

3.55 

151 Food Processing 
This land cover category includes citrus processing plants 
such as Tropicana and Packers of Indian River located 
north of Midway Road.  

8.72 

156 
Other Heavy 

Industrial 

This category is associated with ship building and repair, 
pre-stressed concrete plants, metal fabrication plants, and 
cement plants such as the CEMEX facility located between 
Glades Cut Off Road and Florida's Turnpike, north of 
Midway Road.  

18.3 

174 
Medical and 
Health Care 

This category includes all buildings and grounds that 
compose medical facilities such as the New Horizons of 
Treasure Coast and Okeechobee facility.    

6.61 

175 Governmental 
This category includes all buildings and facilities which are 
identifiable as non-military governmental, such as the St. 
Lucie County Sheriff's Office and the U.S. Post Office.    

13.2 

191 
Undeveloped 

Land within urban 
areas 

This category includes undeveloped land within urban 
areas. Normally does not exhibit any structures or 
indication of intended use. Includes vacant grass areas 
immediately surrounding the residential developments 
south of Midway Road. 

6.05 

211 
Improved 
Pastures 

This category is composed of land which has been cleared, 
tilled, and reseeded with specific grass types. Land is 
periodically improved with brush control and fertilizer 
application. Within project study area, this land cover is 
located southwest of the intersection of Glades Cut Off 
Road and Midway Road. 

0.25 

411 Pine Flatwoods 

This category is dominated by either slash pine, longleaf 
pine, or both. The common understory species include saw 
palmetto, wax myrtle, gallberry and a wide variety of herbs 
and brush. This land cover primarily includes areas north 
and south of Midway Road adjacent to Jenkins Road, and 
the northwest corner of the Midway Road and Selvitz Road 
intersection. 

28.8 

422 Brazilian Pepper 
This category includes Brazilian pepper dominated areas 
located adjacent to the FEC Railroad. 

1.45 

434 
Hardwood - 

Conifer Mixed 

This category is composed of forested areas in which 
neither upland conifers nor hardwoods have achieved a 66 
percent crown canopy dominance. This land cover includes 
areas located south of Midway Road along Canal 103. 

9.93 

812 Railroads This category includes the FEC Railroad. 1.84 
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Table 1 - Summary of Upland Land Cover Within the Project Study Area 

FLUCFCS 
Code 

FLUCFCS 
Type 

Description Acres 

814 
Roads and 
Highways 

This category includes portions of roads and highways such 
as Midway Road (CR 712), Glades Cut Off Road (CR 709), 
Florida's Turnpike (SR 91), Selvitz Road, Milner Drive, 
and Jenkins Road. 

54.6 

Grand Total 196.73 
Compiled by Kimley-Horn and Associates, Inc. 2015 
 
4.2.2  Soils 

Based on a review of the United States Department of Agriculture (USDA) Natural Resources 
Conservation Service (NRCS) Soil Survey for St. Lucie County, there are seven (7) major soil types 
within the project study area (See soils map Figure 4). In general, the soils found within the project study 
area are derived from sandy marine sediments, are gently sloping, and are poorly drained. According to 
the Hydric Soils of Florida Handbook, Fourth Edition (Florida Association of Environmental Soil 
Scientists, 2007), Riviera fine sand, 0 to 2 percent slopes is considered a hydric soil and Wabasso sand, 0 
to 2 percent slopes has hydric soil inclusions greater than ten (10) percent. Hydric soils and hydric soil 
inclusions are one indicator of the presence of wetlands, and the areas where these soils (i.e. Wabasso 
sand) are mapped correspond to the locations of freshwater marsh wetlands that were observed within the 
project study area during field reconnaissance. Table 2 includes a summary of the soil types found in the 
project study area. 
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Table 2 - Soil Types Mapped Within the Project Study Area 

Soil ID 
Number 

Soil Name 
Parent 

Material 
Drainage 

Class 

Water 
Storage 

Capacity

Hydraulic 
Conductivity

Depth to 
Restrictive 

Feature 

Water 
Table 
Depth

Acres 

25 
Nettles and 

Oldsmar sands 

Sandy and 
loamy marine 

deposits 

Poorly 
drained 

Very low

Moderately 
low to 

moderately 
high 

31 to 50 
inches 

6 to 18 
inches

80.5 

26 
Oldsmar sand, 
depressional 

Sandy and 
loamy 
marine 
deposits 

Very 
poorly 

drained 
Low 

Moderately 
low to 

moderately 
high 

> 80 inches 
0 

inches
0.10 

31 
Pepper and 

EauGallie sands 

Sandy and 
loamy marine 

deposits 

Poorly 
drained 

Moderate
Moderately 
low to high 

> 80 inches 
6 to 18 
inches

28.3 

38 
Riviera fine 
sand, 0 to 2 

percent slopes 

Sandy and 
loamy 
marine 
deposits 

Poorly 
drained 

Low 
Moderately 
high to high

> 80 inches 
0 to 12 
inches

2.96 

44 
Tantile and 

Pomona sands 

Sandy and 
loamy marine 

deposits 

Poorly 
drained 

Very low

Moderately 
low to 

moderately 
high 

18 to 31 
inches 

6 to 18 
inches

1.39 

48 
Wabasso sand, 
0 to 2 percent 

slopes 

Sandy and 
loamy 
marine 
deposits 

Poorly 
drained 

Very low

Moderately 
low to 

moderately 
high 

9 to 50 
inches 

6 to 18 
inches

77.1 

50 
Waveland and 

Immokalee fine 
sands 

Sandy marine 
deposits 

Poorly 
drained 

Very low

Moderately 
low to 

moderately 
high 

31 to 50 
inches 

6 to 18 
inches

20.8 

Bold text denotes hydric soils or soils with hydric inclusions greater than 10% of the soil mapping unit.  

Compiled by Kimley-Horn and Associates, Inc. 2015 
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4.2.3  Floodplains/Drainage Patterns/ Groundwater  

The project study area is located entirely within FEMA flood zone X, areas determined to be outside the 
0.2% annual chance floodplain (i.e. 500-year floodplain). See attached FEMA Flood Zone Map (Figure 
5). A review of available hydrogeological maps and the USGS Ground Water Atlas of the United States 
indicated that the underlying hydrogeological units in this geomorphic zone of St. Lucie County include 
the surficial aquifer system and the Floridan aquifer system. 

The Surficial Aquifer System (SAS) is typically less than 50 feet in thickness and is comprised of beds of 
unconsolidated sand, shelly sand, and shell material. In St. Lucie County, the SAS has limestone, 
sandstone, shell and clay lenses within the unconsolidated quartz sand layers (Lukasiewicz, 1995). 
Ground water in the Surficial Aquifer system is unconfined and is generally used for domestic, 
commercial, or small municipal water supplies rather than public consumption. Groundwater within the 
Surficial Aquifer System in St. Lucie County generally moves in a lateral direction eastward towards 
areas of lower elevation and the Atlantic Ocean. Additionally, because the surficial aquifer system 
extends under the Atlantic Ocean, saltwater intrusion can occur in these coastal areas.  

The Floridan Aquifer system is a large, productive, artesian aquifer covering approximately 100,000 
square miles in southeastern Georgia, southern South Carolina, and all of Florida. It is contained within 
the underlying limestone formation and is characterized by very high permeability limestone and 
dolomite formations. The Floridan Aquifer system is divided into upper and lower units. The Upper 
Floridan is the target aquifer for domestic water wells and is considered the most important aquifer in this 
region, while much of the Lower Floridan contains saline water and is not a suitable water supply. 
Regionally, the Upper Floridan Aquifer is approximately 500 feet thick and is separated from the SAS by 
a thick confining layer called the Hawthorn Group that is comprised of fine sands, silts and clays 
(Lukasiewicz, 1995). Generally, groundwater flows east-southeast in this portion of St. Lucie. 
Groundwater is expected to move east towards the NFSLR, which flows from the convergence of Five 
Mile Creek and Ten Mile Creek, approximately two miles northeast of the project study area, to the south 
where it drains into the St. Lucie Estuary and eventually into the Atlantic Ocean via the St. Lucie Inlet. 
Groundwater and surface water movement may also be influenced by localized depressional features such 
as freshwater marshes and canals such as Canal 103. 

4.3 Essential Fish Habitat 

Essential fish habitat (EFH) is defined in the Magnuson-Stevens Fishery Conservation and Management 
Act (Magnuson-Stevens Act) as “those waters and substrate necessary to fish for spawning, breeding, 
feeding, or growth to maturity.” Federal agencies that permit, fund, or undertake activities that may 
adversely impact EFH must undertake an EFH consultation with the National Marine Fisheries Service 
(NMFS). No areas within the project study area were designated as EFH. NMFS indicated during the 
EDTM that through hydrological connections, wetlands within the project study area contribute plant 
material and other useable nutrients (both dissolved and particulate organic matter) into aquatic food 
webs that include recreationally, commercially, and ecologically important species within downstream 
estuaries. Based on these considerations it is recommended that best management practices be employed 
during construction to prevent siltation of downstream estuarine habitats, and that stormwater treatment 
systems be designed to meet approved criteria to prevent degraded water from entering downstream 
estuarine habitats, if appropriate. No further EFH consultation is required. 
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4.4  Wetlands and Surface Waters 

A wetland evaluation was also conducted for the project. A detailed description of the wetlands and 
surface waters observed within the project corridor and the results of the evaluation are provided in the 
Wetland Evaluation Report prepared for this project.  The surface waters within the project area included 
Canal 103 which extends along the south side of Midway Road, existing ponds, and swales.   

There were two wetland community types within the study area: exotic wetland hardwoods (FLUCFCS 
619), and freshwater marshes (FLUCFCS 641). The most abundant wetland communities within the study 
area were freshwater marshes. Vegetation found within the freshwater marshes included corkwood 
(Stillingia aquatica), rosy camphorweed (Pluchea rosea), spadeleaf (Centella asiatica), duck potato 
(Sagittaria lancifolia), beakrush (Rhynchospora spp.), white top sedge (Rhynchospora colorata), St. 
John’s wort (Hypericum fasciculatum), common reed (Phragmites australis), spike rush (Eleocharis spp.) 
broomsedge (Andropogon spp.), groundseltree (Baccharis halimifolia), and wax myrtle. These 
communities were located along the east shoulder of Florida’s Turnpike, north of Midway Road to the 
east and west of Jenkins Road, and south of Midway Road approximately 0.25 mile west of Selvitz Road. 

The exotic wetland hardwoods (FLUCFCS 619) wetland community type within the project study area 
occupied approximately 2.0 acres of the study area. Vegetation primarily consisted of Brazilian pepper, 
Carolina willow (Salix caroliniana), primrose willow (Ludwigia peruviana), earleaf acacia, pickerel weed 
(Pontederia cordata), duck potato, groundseltree, shield fern (Dryopteris ludoviciana), and white top 
sedge. The exotic wetland hardwoods were located in three areas within the project study area, including 
a depressional area between the FEC railroad and Glades Cut Off Road and within the drainage swales 
that run along the west side of Florida’s Turnpike, and south of Midway Road and a small depressional 
area south of Midway Road. 

A summary of the wetlands and surface waters within the project area is provided in Table 3.  Figure 6 
shows the wetlands ands and surface waters.    

Table 3 – Summary of Wetlands and Surface Waters within Project Study Area 

Wetland 
Number 

FLUCFCS Description 
FLUCFCS 

Code 
Size (acres) 

SW1 (Canal 103) Streams and Waterways 510 3.86 

SW2 Reservoirs less than 10 acres 534 0.23 

SW3 Streams and Waterways 510 0.12 

SW4 Streams and Waterways 510 0.87 

SW5 Reservoirs less than 10 acres 534 0.53 

SW6 Reservoirs less than 10 acres 534 0.30 

SW7 Reservoirs less than 10 acres 534 1.89 

SW8 Streams and Waterways 510 0.06 

SW9 Reservoirs less than 10 acres 534 1.35 

SW10 Reservoirs less than 10 acres 534 0.73 

SW11 Streams and Waterways 510 0.09 

SW12 Reservoirs less than 10 acres 534 1.04 

SW13 Streams and Waterways 510 0.09 
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Table 3 – Summary of Wetlands and Surface Waters within Project Study Area 

Wetland 
Number 

FLUCFCS Description 
FLUCFCS 

Code 
Size (acres) 

WL1 Exotic Wetland Hardwoods 619 0.88 

WL2 Exotic Wetland Hardwoods 619 0.41 

WL3 Exotic Wetland Hardwoods 619 0.40 

WL4 Freshwater Marshes 641 0.20 

WL5 Freshwater Marshes 641 1.25 

WL6 Freshwater Marshes 641 1.47 

WL7 Exotic Wetland Hardwoods 619 0.30 

WL8 Freshwater Marshes 641 0.19 

Total Acres 16.26 
 

5.0 Methodology 

5.1 Data Collection 

Information on the potential occurrence of federal and state listed species within the project corridor was 
qualitatively assessed based on a review of available literature, database review, and  on site 
reconnaissance that was conducted along the corridor on July 2, 2015 and July 15, 2015 and January – 
April 2016 (caracara surveys). Survey methods are described in Section 5.3. Literature reviews were 
conducted and data was collected from numerous regulatory agencies including the USFWS, NRCS, 
Florida Department of Agriculture and Consumer Services (FDA), Florida Fish and Wildlife 
Conservation Commission (FWC), Florida Fish and Wildlife Research Institute (FWRI), FWC’s Eagle 
Nest Locator Database (https://public.myfwc.com/FWRI/EagleNests/nestlocator.aspx, accessed 
06/18/2015), FWC’s Waterbird Colony Locator (http://atoll.floridamarine.org/WaterBirds/, accessed 
06/18/2015), and the South Florida Water Management District (SFWMD). The biodiversity matrix was 
also obtained from the Florida Natural Areas Inventory (FNAI) and GIS data were obtained from the 
aforementioned agencies, FNAI, and the Florida Geographic Data Library (FGDL).   

Based on a review of this data, the project corridor is located within the Core Foraging Areas of three 
active wood stork nesting colonies (Sewall’s Point MC2-Bird Island, Cypress Creek Bluefield Road, 
North Fork St. Lucie River) and the USFWS designated Consultation Areas for the Audubon’s crested 
caracara (caracara) (Polyborus plancus audubonii), red-cockaded woodpecker (RCW) (Picoides 
borealis), Florida scrub-jay (scrub-jay) (Aphelocoma coerulescens), Everglade snail kite (Rostrhamus 
sociabilis plumbeus), and Florida grasshopper sparrow (Ammodramus savannarum floridanus) The 
project study area is not located within the USFWS Critical Habitat for any species.  

FNAI reports no documented or historic occurrences of state or federal listed species in the project area. 
FWC reports one bald eagle nest, SL 006, approximately 1.73 miles from the beginning of the project 
(Glades Cut Off Road and Midway Road).  This nest is located in a preserve area north of the Walmart 
Distribution Center.  According to FWC, it was last surveyed in 2012 and was active at that time.  
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ETDM comments from USFWS and FWC are summarized below:  

FWC stated that several species occur or may occur within the project area including, gopher 
frog, gopher tortoise, American alligator, Eastern indigo snake, Florida pine snake, 
Audubon’s crested caracara, Florida burrowing owl, Southeastern American kestrel, Florida 
sandhill crane, least tern, wood stork, limpkin, little blue heron, tricolored heron, roseate 
spoonbill, snowy egret, white ibis, and Sherman’s fox squirrel. Additionally, the project area 
is within U.S. Fish and Wildlife Service Consultation Areas for Audubon’s crested caracara, 
Florida grasshopper sparrow, red-cockaded Woodpecker, Florida scrub-jay, and snail kite, 
and is within the core foraging area of four wood stork colonies [Note: Based on the GIS 
review of wood stork CFAs and the USFWS comments (see below) the project is within only 
three CFAs]. Primary wildlife issues associated with this project include: potential adverse 
effects to a moderate number of species listed by the Federal Endangered Species Act as 
Endangered or Threatened, or by the State of Florida as Threatened or Species of Special 
Concern; potential water quality degradation as a result of additional stormwater runoff from 
the expanded roadway surface draining into adjacent waterways and wetlands; and potential 
for increased wildlife roadkill. Based on the project information provided, FWC believes that 
direct and indirect effects of this project could be minimal, provided that all roadway 
construction is confined to the existing ROW, any new DRAs are not constructed within 
areas of natural habitat, and degradation of adjacent or downstream water quality is avoided 
via inclusion of Best Management Practices in the project design. 

USFWS stated that federally listed species that occur on or adjacent to study area are: wood 
stork, Florida scrub-jay, Audubon’s crested caracara, and eastern indigo snake. Surveys 
should be conducted for Florida scrub-jay and Audubon’s crested caracara to determine 
extent of wildlife use, especially nesting habitat. The project corridor is located within the 
Core Foraging Areas (CFA) (within 18.6 miles) of three active nesting colonies of the 
endangered wood stork.  Wetlands are also located within the project area and appropriate 
mitigation should be provided. This mitigation could suffice for impacts to the CFA of the 
wood stork. For projects that impact 5 or more acres1 of wood stork foraging habitat, USFWS 
requires a functional assessment be conducted using the "Wood Stork Foraging Analysis 
Methodology" on the foraging habitat to be impacted and the foraging habitat provided as 
mitigation. 

5.2 Listed Species 

Pursuant to Section 7(c) of the Endangered Species Act of 1973, the project corridor was evaluated for the 
potential occurrence of federal listed threatened and endangered species and species classified by federal 
agencies as candidates for listing.  In addition, state species were evaluated and are discussed as part of 
this assessment. The likelihood of species occurrences considered for the study area were determined 
based on several factors including whether the species were positively identified by project biologists 
during field surveys, suitable habitat was observed or is known to occur, species life history, and local 
knowledge. Based on the data and literature review and subsequent field reconnaissance, state and 
federally listed species that may occur in the project area are identified in Table 4. 

                                                 
1 The project does not have more than 5 acres of impact to wood stork foraging habitat.  Foraging analysis not 
required.  
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Table 4 – Potential Federal and State Listed Species 

Scientific Name Common Name 
Federal 
Status 

State 
Status 

Likelihood 
of 

Occurrence 

Mammals 

Sciurus niger shermani Sherman’s Fox Squirrel N SSC High 

Birds 

Polyborus plancus audubonii* Audubon’s Crested Caracara T T High 

Mycteria americana* Wood Stork E E High 

Picoides borealis Red-cockaded Woodpecker E E Low 

Rostrhamus sociabilis plumbeus Everglade Snail Kite E E Low 

Aphelocoma coerulescens Florida Scrub Jay T T Low 

Haliaeetus leucocephalus1 Bald Eagle N N High 

Athene cunicularia floridana Florida Burrowing Owl N SSC Low 

Sternula antillarum  Least Tern N T None 

Aramus guarauna Limpkin N SSC None 

Egretta caerulea Little Blue Heron N SSC Moderate 

Egretta tricolor Tricolored Heron N SSC Moderate 

Grus canadensis pratensis* Florida Sandhill Crane N T High 

Platalea ajaja Roseate spoonbill N SSC Low 

Egretta thula Snowy Egret N SSC Low 

Eudocimus albus* White Ibis N SSC Moderate 

Falco sparverius paulus* Southeastern American 
Kestrel 

N T Moderate 

Reptiles 

Alligator mississippiensis* American Alligator T(S/A) T(S/A) High 

Drymarchon corais couperi Eastern Indigo Snake T T Moderate 

Gopherus polyphemus* Gopher Tortoise C T High 

Pituophis melanoleucus mugitus Florida Pine Snake N SSC Low 

Amphibians 

Rana capito Gopher frog N SSC Moderate 

Plants 

Coelorachis tuberculosa Piedmont Jointgrass N T Low 

Conradina grandiflora Large-flowered Rosemary N T Low 

Glandularia maritima Coastal Vervain N E Low 
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Table 4 – Potential Federal and State Listed Species 

Scientific Name Common Name 
Federal 
Status 

State 
Status 

Likelihood 
of 

Occurrence 
Lechea cernua Nodding Pinweed N T Low 

Linum carteri var. smallii Small’s Flax N E Low 

Nemastylis floridana Celestial Lily N E Low 

Polygala smallii Tiny Polygala E E Low 

Pteroglossaspis ecristata Giant Orchid N T Low 

E = Endangered   T = Threatened   T(S/A) = Listed Threatened due to similarity of appearance   SSC = Species of Special Concern  
N = Not Listed *Observed or reported within the project corridor. 
1 The Bald Eagle is no longer listed, but is protected under the Bald and Golden Eagle Protection Act, Migratory Bird Treaty Act, and FWC's bald 
eagle rule (F.A.C. 68A-16.002). 

 
5.3 Field Survey Methods 

General corridor surveys were conducted in July 2015. These surveys were conducted to identify 
potential habitat for listed species and to determine listed species habitat utilization within the existing 
and proposed R/W, where accessible. The field surveys for wildlife and listed species consisted of 
observations from a slow-moving vehicle along the road shoulder in areas where the R/W was entirely 
cleared. In areas where the R/W was forested or contained shrubby vegetation, random, meandering 
pedestrian transects were conducted. Evidence of federal or state listed species habitat utilization included 
tracks, scats, calls, distinctive soil or vegetation disturbances, burrows, nests, and direct observations.  

Based on initial database review, species specific surveys were conducted for gopher tortoises. Gopher 
tortoise burrows were field located with a hand-held global positioning system (GPS).  Per the Florida 
Fish and Wildlife Conservation Commission gopher tortoise permitting regulations, approximately 15% 
of the suitable gopher tortoise habitat within the project corridor was surveyed, and included the open, 
mowed road shoulders and accessible areas within the Midway Road (CR 712) R/W. See Figure 7 for the 
location of listed species noted during the field surveys. 

An updated caracara survey was also conducted but was expanded from the previous survey to include 
suitable habitat north of Midway Road east and west of Selvitz.  A copy of the survey locations is 
included in Appendix D along with a detailed summary report of the caracara surveys.    

Non-listed species observed within the project corridor included mockingbird (Mimus polyglottos), great 
egret (Ardea alba), warblers, squirrels (Sciurus carolinensis), glossy ibis (Plegadis falcinellus), laughing 
gull (Leucophaeus atricilla), black (Coragyps atratus) and turkey vultures (Cathartes aura), red-
shouldered hawk (Buteo lineatus), red-tailed hawk (Buteo jamaicensis), great blue heron (Ardea 
Herodias), wild turkey (Meleagris gallopavo), American kestrel (Falco sparverius), eastern meadowlark 
(Sturnella magna), American robin (Turdus migratorius), osprey (Pandion haliaetus), belted kingfisher 
(Megaceryle alcyon), red-bellied woodpeckers (Melanerpes carolinus), and various duck species. The 
results of all plant and animal surveys are summarized in Section 6.2.  
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6.0 Habitat Impacts 

6.1 Roadway and Pond Impacts 

Impacts to the natural communities present along the project corridor are anticipated to be minimal 
because the majority of the improvements will occur within the existing R/W. Additionally, much of the 
uplands along the corridor have been impacted by past and present agricultural activities as well as 
residential, commercial and industrial development. A summary of the proposed impacts within the 
project study area are presented in Table 5.  

 
Table 5 – Habitat Impacts (acres) 

FLUCFCS 
Code 

FLUCFCS Type Alternative 1 Alternative 2 Ponds

411 Pine Flatwoods 1.40 1.52 2.96 
422 Brazilian Pepper 0.10 0.18 - 
434 Hardwood – Conifer Mixed 0.74 4.56 1.92 
510 Streams and Waterways 1.14 3.53 - 
534 Reservoirs less than 10 acres 0.01 - - 
619 Exotic Wetland Hardwoods 0.07 0.06 - 
641 Freshwater Marshes 0.29 0.01 - 

Total 3.75 9.86 4.88 
Note: Wetland impacts (FLUCFCS 619 and 641) include both direct and secondary impacts.  Several 
pond alternatives are being considered for each drainage basin and there are existing ponds which can 
accommodate some of the storm water runoff. Thus, the impacts from ponds could be less during final 
design.   

 

6.2 Listed Species Survey Results and Effects 

Provided below is a discussion of the listed species that may occur within the project area and the 
potential impacts to these species resulting from project implementation. The descriptions of the species 
and their habitat requirements were excerpted from multiple resources. Listings of the resources used in 
these descriptions are provided in Section 9.0 of this report.  

6.2.1  Federally Listed Fauna Species 

Audubon's crested caracara 

Caracara is listed as threatened by both the USFWS and the FWC. Caracaras are long legged birds with a 
black crown or crest, red facial skin, white and black banded tail with a wide, dark terminal band and 
have black and white barring at the base of the primaries. Immature caracaras are similar in appearance 
but duller in color. Caracaras prefer open land including pastures and dry prairie with cabbage palm 
and/or live oak hammocks and shallow ponds or sloughs.  Nesting occurs within cabbage palm trees or 
live oaks, if cabbage palms are not present.  Two to three eggs are laid in late winter and typically a pair 
will maintain the same territory for several years. They feed on reptiles, birds, mammals and carrion.  
Loss of habitat from improved pastures and citrus has contributed to the species decline.   A detailed 
summary of the caracara surveys conducted for this project is included in Appendix D.  FDOT conducted 
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a survey in 2015 as part of potential interchange improvements at the Midway Road and Gatlin Boulevard 
interchanges with I-95.  This survey documented a nest north of Midway Road adjacent to I-95.  This nest 
location was used as a starting point for the 2016 survey, but an additional observation point was added 
north of Midway Road along Selvitz Road as habitat was observed and the area was within the secondary 
buffer (1500 meters).   

The 2016 survey results showed that the previously identified nest (2015) has moved approximately 190 
meters northeast.  No other nests were identified.  The primary buffer (300 meters) lies outside the project 
area.  The secondary (1500 meters) buffer overlaps the western end of the project area at Glades Cut Off 
Road.  However, there is no new construction at the intersection with Glades Cut Off Road. The proposed 
widening ends east of Glades Cut Off, so construction would consist of “tie in” to the existing four lanes.  
The FDOT commits to the following during construction to minimize impacts to the caracara:  

 Construction staging will be prohibited within the primary buffer.  
 Prior to construction an updated caracara nest survey will be performed.  Additional coordination 

will be conducted, if necessary with USFWS.   
 
Based on the lack of construction in the primary or secondary buffers and the implementation of the 
commitments listed above, FDOT has determined that the project may affect, but is not likely to adversely 
affect the Audubon’s crested caracara.   

Wood Stork 

The wood stork is listed as threatened by both the USFWS and the FWC. Wood storks are typically found 
in marshes, cypress swamps, and mangrove swamps, but their presence in artificial ponds, seasonally 
flooded roadside or agricultural ditches, and managed impoundments has become common. Wood stork 
breeding areas extend from South Florida through Georgia and along the coastal areas of South Carolina. 
Large, colonial nesting areas are typically established in swamps or islands surrounded by broad, open 
water areas. The same colony site may be used over many years, provided the site remains undisturbed 
and sufficient foraging habitat is available, and wood storks are known to nest with other wading bird 
species, including white ibis, tricolored herons, snowy egrets, and great blue herons. Foraging habitat 
consists of nearly any calm, shallow water area (between 10 and 25 centimeters) or wetland depression 
that concentrates fish and is not overgrown with dense, aquatic vegetation. Some examples of foraging 
sites include freshwater marshes, stocked ponds, shallow ditches, narrow tidal creeks, shallow tidal pools, 
and depressional areas of cypress heads and swamp sloughs provide foraging habitat. The project area is 
located within the 18.6 mile core foraging area of three active wood stork nesting colonies. A copy of the 
USFWS’s Florida Wood Stork Colonies Core Foraging Areas Map is included in Appendix E. 

Potential wood stork foraging habitat (e.g. mixed wetland hardwoods, gum swamps, saltmarshes, stream 
and lake swamps, and streams and waterways) occurs within the project corridor. Direct and secondary 
impacts to wetlands that could be used for foraging range from 0.36 acres (Alternative 1) to 0.07 acres 
(Alternative 2). Direct impacts to surface waters that could be utilized for foraging range from 0.01 acres 
(Alternative 1) to 0 acres (Alternative 2). Although Alternative 2 would result in filling of Canal 103, this 
canal consists of steep banks and exotic and nuisance vegetation (Brazilian pepper, earleaf acacia, and 
Australian pine) overgrowing the banks. Water levels in this canal are generally high, thus, precluding 
foraging by wood storks.   Wood storks were observed west of the project in wet swales and drainage 
areas.  Wetland impacts will be avoided and minimized to the extent practical and compensatory 
mitigation will be provided at Bluefield Ranch mitigation bank, a USFWS approved mitigation bank. 
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Based on these considerations, and in accordance with The Corps Of Engineers, Jacksonville District, U. 
S. Fish And Wildlife Service, Jacksonville Ecological Services Field Office And State Of Florida Effect 
Determination Key For The Wood Stork In Central And North Peninsular Florida, the project may affect, 
but is not likely to adversely affect wood storks. 

Red-cockaded Woodpecker 

RCW is listed as endangered by USFWS and FWC due to habitat fragmentation and poor management of 
appropriate habitat, which includes, longleaf pine flatwoods, and mixed longleaf and slash pine. These 
woodpeckers are highly specialized in their habitat requirements and typically prefer mature, old-growth 
long leaf pine ecosystems with relatively open understories over dense pine/hardwood forest communities 
(Red-cockaded woodpecker recovery, http://www.fws.gov/rcwrecovery/rcw.html). These habitats are 
preferred because the pines often suffer from a fungus called red heart disease that softens the heartwood 
and allows for cavity excavation. The RCW is the only North American woodpecker to excavate roost 
and nest cavities in living pine trees.  

RCW were not observed during field reconnaissance. Potential RCW habitat observed within the Midway 
Road (CR 712) R/W including upland coniferous forests, pine flatwoods, upland hardwood forests, and 
mixed hardwood-coniferous forest do not meet the USFWS habitat suitability definition “…a pine or 
pine/hardwood stand of forest, woodland, or savannah in which 50 percent or more of the dominant trees 
are pines and the dominant pine trees are generally 60 years in age or older” (Red-cockaded Woodpecker 
South Florida Survey Protocol [adapted from Service 2003]). Although the project area is located within 
the USFWS Consultation Area for RCW, because no suitable habitat or RCW individuals were observed 
within the project area, and the proposed roadway improvements are located primarily within existing 
cleared R/W, the project will have no effect the red-cockaded woodpecker. 

Everglades Snail Kite 

The Everglades snail kite is listed as endangered by both the USFWS and the FWC. This medium-sized 
raptor is dark slate gray to black with a white tail and a long, hooked bill.  Snail kites inhabit large, open, 
freshwater marshes and lakes from the St. Johns River headwaters south.  They prefer relatively shallow 
water (less than 4 feet) and a low density of emergent vegetation.  Their primary food source is the apple 
snail which they catch at the water’s surface.  Snail kites usually nest over the water in a low tree or 
shrub.  Although the project is located within the USFWS Consultation Area for the Everglades snail kite, 
the project area is not located within critical habitat and no snail kites or their habitat were observed in the 
project area.  Thus, the project will have no effect on the Everglades snail kite. 

Florida Scrub Jay 

The Florida scrub-jay (scrub-jay) is a federal and state listed threatened species. The scrub-jay prefers low 
growing oak scrub habitats, including sand pine and scrubby flatwoods.  Optimal habitat includes scrub 
oak with most of the oaks and other shrubs limited to 1-4 meters in height, interspersed with numerous 
small patches of bare sand. Fire is a frequent natural event in scrub habitats and serves to maintain the 
habitat.  Fire suppression and development of the habitat has made this species vulnerable to extinction.  

Scrub-jays are similar in size and shape to its relative, the blue jay, but they differ strikingly in color 
pattern. The scrub-jays are subtly marked as opposed to the blue jay.  They have a pale blue head, nape, 
wings and tail and are pale gray on the back and belly.  A white eyebrow blends with a frosted white 
forehead.  The throat and upper breast are faintly striped and bordered by pale blue, forming a distinct 
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bib. The scrub-jay is relatively sedentary and rarely sustains a flight of more than a kilometer.  The 
Florida scrub jay is a non-migratory species and is endemic to Florida.  

The project area is within the USFWS Consultation Area for the scrub-jay, but there is no scrub-jay 
habitat in the project area or immediate vicinity.  As such, there project will have no effect on the Florida 
scrub-jay.  

American Alligator 

The American alligator is listed as endangered by the USFWS and FWC due to its similarity of 
appearance to more endangered crocodilians. The range of the American alligator extends from east 
Texas and southeast Oklahoma, throughout Florida and east to North Carolina. Alligators typically 
inhabit freshwater lakes, wetlands and slow moving rivers, but are sometimes found in brackish water 
habitats. Juvenile alligators primarily consume insects, amphibians, small fish, and other invertebrates. 
Adult alligators eat rough fish, snakes, turtles, small mammals, and birds. 

There is habitat for the American alligator within open water areas including existing ponds and Canal 
103.   However, the project area is outside the known range of the American crocodile.  As such, it is 
anticipated that this project will have no effect on this species. 

Eastern Indigo Snake 

The eastern indigo snake is listed as threatened by both the USFWS and the FWC due to a decline in 
population caused by habitat loss or degradation. The eastern indigo snake occurs in a range of habitats, 
including pine flatwoods, scrubby flatwoods, high pine, dry prairie, tropical hardwood hammocks, edges 
of freshwater marshes, agricultural fields, coastal dunes, and human-altered habitats. Eastern indigo 
snakes in the northern Florida region are typically found in in strong association with gopher tortoises, but 
are also known to use the burrows of armadillos, cotton rats, and land crabs (in coastal areas). These 
snakes require large tracts of land for survival and are typically restricted to xeric habitats on pine-oak 
sandhills. Indigo snakes forage in hydric habitats, often along wetland ecotones. Gopher tortoise burrows 
provide EIS with shelter from cold winter temperatures and relief from desiccation (Multi-Species 
Recovery Plan for South Florida, FWS).  

According to USFWS and FNAI data, potential habitat for the eastern indigo snake may be present within 
the project corridor. No specific surveys were conducted for indigo snakes during this PD&E study and 
no individuals were observed during surveys for other species and/or during wetlands evaluations. 
However one potentially active gopher tortoise burrows, was documented during field reconnaissance. 
The burrow is located on the south side of Midway Road and immediately west of Milner Drive adjacent 
to upland hardwood forest and hardwood-coniferous mixed forest habitats that may provide habitat for 
this species. Due to the presence of potential habitat within the study area, there is a moderate likelihood 
for the species to occur within the project corridor. The Standard Protection Measures for the Eastern 
Indigo Snake will be implemented during construction. Based on the North and South Florida Ecological 
Services Field offices Programmatic Concurrence for the Eastern Indigo Snake Key, the project may 
affect, but is not likely to adversely affect the eastern indigo snake. A copy of these standard measures are 
included in Appendix E.  
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Other Federally Protected Species 
 
Bald Eagle 

As of 2008, the bald eagle is no longer listed by the USFWS or FWC as endangered or threatened. Bald 
eagles are still protected under the Bald and Golden Eagle Protection Act, Migratory Bird Treaty Act, and 
FWC's bald eagle rule (F.A.C. 68A-16.002). Potential habitat for bald eagles (e.g. tall pine trees, ) occurs 
throughout the project study area, and commonly includes areas in proximity to bays, rivers, lakes, or 
other bodies of water that provide concentrated prey availability. Eagles usually nest in tall trees (mostly 
live pines) that provide clear views of the surrounding area.  

As mentioned in Section 5.1, eagle nest SL006 is located approximately 1.73 miles northwest of the 
intersection of Florida’s Turnpike (US 91) and Midway Road (CR 712). The data also report that the nest 
was last surveyed in 2012 and was documented as being active. Bald eagles are frequently observed 
feeding over the St. Lucie landfill and were observed in the pasture west of the project corridor during the 
surveys conducted for the caracara.  No additional nests were observed during field surveys conducted for 
this PD&E study.  Based on the USFWS National Bald Eagle Management Guidelines and the FWC Bald 
Eagle Management Plan, construction activities proposed at least 660 feet from an eagle nest do not 
require an Eagle Permit from the FWC/USFWS. Based on these guidelines, and the nest location as 
reported by FWC, potential impacts to bald eagles and/or their nests will not occur. Thus, adverse effects 
on bald eagles are not anticipated.   

State Listed Fauna Species 
 
Sherman’s Fox Squirrel 

The Sherman’s fox squirrel is one of ten subspecies of the eastern fox squirrel, is 1 of 4 subspecies 
occurring in Florida and is the largest in size.   This large tree squirrel (measuring 600 to 700 mm/ 23 to 
28 inches in length) has a highly variable dorsal fur color ranging from all black to silver with variations 
of black over silver and silver over black.  The underside is tan and the head is generally black with 
varying amounts of white on the rostrum and ears.  Preferred habitat is mature, open, fire-maintained 
longleaf pine and turkey oak sandhills and pine flatwoods.  To accommodate the large home range and 
seasonally fluctuating food sources, they also inhabit lower slopes of sandhills.  They can be found in 
mixed hardwood pine, mature pine forests, cypress domes, pastures, the ecotone between bayheads and 
pine flatwood and other open lands with pines and oaks.  Fox squirrels usually nest in turkey oak trees but 
also use longleaf pine, live oak, post oak, laurel oak and slash pine, though slash pine are used less 
frequently.  They rely on a variety of oak trees for seasonal food as well as longleaf pine cones and seeds.  
There is no habitat within the existing R/W for this species. There is marginal habitat (pine flatwoods) 
adjacent to the corridor and west of the corridor (pastures), but these areas are small and fragmented by 
development.  Furthermore, there is no management of these areas.  Sherman’s fox squirrels or nests were 
not observed in the project corridor area.  Thus, the project is not expected to have adverse effects on this 
species. 

Gopher Frog 

The gopher frog is a member of the true frog family (Ranidae) and is listed by FWC as a species of 
special concern, primarily due to habitat destruction. It is a medium-sized, boldly spotted frog with a 
chunky appearance. The body is short and plump and the head is large with somewhat rounded snout. The 
legs are relatively short. The back has a somewhat warty appearance and a prominent, often bronze-
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colored longitudinal ridge on each side behind the eye. A pattern of irregularly shaped dark spots on a 
background that may be cream, gray, or brown is visible on the back. The chin and throat are spotted and 
the belly is usually unmarked posteriorly. Adults are approximately 2.5 to 4 inches excluding the legs. 
The call resembles a deep snore. In Florida, gopher frogs occur in a variety of habitats including sandhills, 
upland pine forests, scrub, xeric hammock, mesic and scrubby flatwoods, dry prairie, mixed hardwood-
pine communities, pastures and other disturbed habitats that have gopher tortoise burrows.  This species 
appears to be closely associated with gopher tortoise burrows, but will use other burrows including pocket 
gophers, small mammal burrows, crayfish burrows, stump holes, hollow logs etc.  Breeding sites include 
wetlands that are shallow, fishless and temporary or semi-permanent in nature. Breeding has been 
documented in depression marshes, basin marshes, wet prairies, dome swamps, upland sandhill lakes, 
sinkhole ponds, ditches and borrow pits. No suitable habitat or individuals were observed within the 
project area. Thus, the project is not expected to have adverse effects on this species. 

Gopher Tortoise 

The gopher tortoise is listed as threatened by FWC and is a candidate species for listing with the USFWS. 
The gopher tortoise ranges throughout the southeastern U.S. and occurs in suitable habitat in all Florida 
counties. The gopher tortoise excavates extensive underground burrows and spends the majority of its life 
in these burrows. Gopher tortoise habitat generally has the following characteristics: well drained, sandy 
soils; abundant groundcover; relatively open canopy and sparse shrub cover. 

These habitat characteristics occur in a variety of Florida’s native upland communities, including scrub 
communities, coastal strand and pine flatwoods. Development pressures on many of the upland 
communities in Florida have been increasing. As a result, more disturbed habitats, such as fence rows, old 
fields, range lands, and canal banks have become important to gopher tortoises. Gopher tortoise burrows 
are important shelter for a variety of other species including the Eastern indigo snake, gopher frog and 
Florida mouse. 

Potential gopher tortoise habitat (e.g. upland hardwood and mixed hardwood-coniferous forest 
communities) exists along portions of the project area and one potentially active burrow was observed 
within the project R/W west of Milner Road and south of Midway Road (CR 712) (Figure 7). Because 
there is potential gopher tortoise habitat and burrows were documented, FWC gopher tortoise permitting 
guidelines will be implemented and pre-construction surveys within suitable habitat will be conducted. 
Following surveys, a relocation permit will be required by the FWC for any burrows being impacted by 
the proposed alignment. Because gopher tortoise burrows will be avoided or gopher tortoises will be 
relocated, it is anticipated that this project will have no adverse effects on this species.  

Florida Pine Snake 

The Florida pine snake is listed by FWC as a species of special concern and is found throughout the state, 
excluding the Florida Keys, the Everglades, extreme southwest Florida, and immediately north of Lake 
Okeechobee. This snake requires dry sandy soils for burrowing. It is found most often in open, pine-
turkey oak woodlands and abandoned fields, and also in scrub, sandhills, and longleaf pine forest. Florida 
pine snakes spend most of their time underground in pocket gopher or gopher tortoise burrows. Threats 
include collection for pets (now restricted); highway mortality, habitat loss and fragmentation from 
development, intensive agriculture and mining. 

The Florida pine snake is a large, stocky, tan or rusty colored snake with an indistinct pattern of large 
blotches on a lighter background. The body is muscular, with keeled scales. The head is relatively small 
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and the snout is somewhat pointed with four prefrontal scales; the rostral scale extends upward between 
the internasal scales. Adults grow to 4 - 7 feet or longer. 

No Florida pine snakes were observed during surveys of the corridor and there are no historic occurrences 
noted in FNAI. The proposed impacts to upland mixed coniferous hardwoods and pine flatwoods habitats 
ranges from approximately 2.14 acres (Alternative 1) to 6 acres (Alternative 2) and potentially 4.9 acres 
for ponds. Direct impacts to the habitat of the Florida pine snake will be minimized to the greatest 
practicable extent. Based on these considerations, it is anticipated that the project will have no adverse 
impacts to this species.   

Burrowing Owl  

The Florida burrowing owl is listed as a species of special concern by the FWC.  This small, ground-
dwelling owl is boldly spotted and barred with brown and white.  This is one of Florida’s smallest owls, 
averaging nine inches in height.  The burrowing owl lacks ear tufts, has bright yellow eyes and white 
chin.  Long legs provide additional height for better view from the typical ground-level perch.  This 
species occurs throughout the state though its distribution is local and spotty.  Habitat includes open, 
native prairies and cleared areas that provide short ground cover such as pastures, agricultural fields, golf 
courses, airports and vacant lots in residential areas.   They often dig their own burrow and line the 
entrance with decorative materials prior to laying eggs at the bottom of the burrow.  The nest in single 
breeding pairs or in loose colonies with two or more families.  They are active both day and night and are 
often seen in the day standing erect at the burrow mouth or on a nearby post.  When agitated, they bob 
their heads and make a chattering or clucking call.  They use their burrows year around – roosting during 
winter and raising young during breeding season (February – July). There is no habitat in the study area, 
though there is marginal habitat west of the study area (pastures). However, neither burrowing owls nor 
their burrows, were observed within the study area. Thus, the project will have no effect on this species. 

Least tern 

The least tern is listed as threatened by the FWC and is listed as endangered by the USFWS in Midwest 
and Great Plains states. Least tern is the smallest North American tern. Breeding adults are light gray 
above with white or grayish breast and underparts. They also have a black cap and nape, a white forehead, 
and a black line that runs from their crown through the eye to base of bill. Their bill is yellow-orange in 
color and is often tipped in black (non-breeding adults). The tail is short and deeply forked, the legs and 
feet are yellowish-orange, and the outer primaries have dark edges that are easily observed in flight. 
Juveniles have a dark bill and black eye-line and are mottled above with more dark on upper wing. Least 
tern habitat consists of coastal areas throughout Florida, including beaches, lagoons, bays, and estuaries. 
This species often nests on gravel rooftops and other artificial nest sites such as spoil islands, dredged 
material deposits, construction sites, causeways, and mining lands. Nesting areas have a substrate of well-
drained sand or gravel and usually have little vegetation. Suitable nesting habitat does not occur within 
the project area and any potential nesting habitat is located more than 8 miles from the project area. Thus, 
the project will have no effect on this species. 

Limpkin 

The limpkin is listed by FWC as a species of special concern.  This species is a marsh bird known for its 
characteristic limping gate.  They are a medium sized bird (56 to 74 cm; 22 to 29 in) in length.  Plumage 
is dark brown with white spotting and streaking.  Males and females are indistinguishable.  They have 
long legs and neck and a heavy, yellowish bill slightly curved downward.  Suitable habitat for foraging, 
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resting, and breeding include freshwater sloughs and marshes, wooded swamps, springs and spring runs, 
edges of rivers and ponds, low-salinity estuarine wetlands and human-created impoundments and canals.  
Their primary food source is the apple snail and suitable foraging habitat will contain a healthy population 
of this food source. Other food sources include insects, frogs, lizards, crustaceans and mussels.  No 
limpkins or apple snails were observed in the project area and habitat is minimal (freshwater marshes).  
Also, due to the suburban nature of the project area, there is a low likelihood of this species being present 
in the corridor.  Thus, the project will have no effect on this species.  

Little Blue Heron, Snowy Egret, Tricolored Heron and White Ibis  

Little blue heron, snowy egret, tricolored heron, and white ibis are listed by the FWC as species of special 
concern.  These birds are opportunistic feeders and travel to find areas where conditions are suitable and 
food is abundant.  They feed in shallow freshwater, brackish, and saltwater habitats.  The largest nesting 
colonies occur in coastal areas, but these species prefer foraging in freshwater lakes, marshes, swamps, 
and streams.  These birds nest in a variety of woody vegetation types, including cypress, willow, maple, 
black mangrove, and cabbage palm. They usually breed in mixed-species colonies in flooded vegetation 
or on islands.  For snowy egrets, a wide variety of wetland types must be available within 5 - 7 miles to 
support breeding colonies. The breeding success of snowy egrets and tricolored herons is tied to water-
level fluctuations.  White ibis adults prefer foraging in freshwater areas when feeding young.  Based on a 
review of the FWC water bird locator and field reconnaissance there is no nesting habitat or known 
nesting colonies in the project area or in the immediate vicinity.  White ibis were observed foraging in the 
pastures west of the project area and it is anticipated that all of these species could forage from time to 
time within the wet swales and freshwater marshes along the corridor. Direct and secondary impacts to 
wetlands range from 0.36 (Alternative 1) to 0.07 (Alternative 2). The direct impacts to surface waters that 
could be utilized for foraging range from 0.01 acres (Alternative 1) to 0 acres (Alternative 2). Though 
Alternative 2 would result in filling of Canal 103, this canal consists of steep banks and exotic and 
nuisance vegetation (Brazilian pepper, earleaf acacia, and Australian pine) overgrowing the banks. Water 
levels in this canal are generally high, thus, precluding foraging most of the time for these species. As 
such, adverse impacts to these species are not anticipated.   

Florida Sandhill Crane 

The Florida sandhill crane is listed as threatened by the FWC. This is a tall grey bird with a red forehead, 
and long neck and legs. The Florida sandhill crane is non-migratory and inhabits open grasslands, 
freshwater marshes, swampy edges of lakes and ponds, river banks, prairies, pasture lands and 
occasionally pine savanna throughout the state. Florida sandhill cranes typically start nesting on the 
margins of marshes and wet grasslands in late December and continue into June. The nests, which are 
built by both adults, generally consist of sticks, reeds, grasses and mosses. Sandhill cranes are 
omnivorous and have been known to feed on seeds, grains, berries, insects, earthworms, mice, small 
birds, snakes, lizards, frogs, and crayfish.  

Sandhill crane nests were not observed in the freshwater marshes located in the project area.  There is 
foraging habitat (pastures) west of the project area and sandhill cranes were observed foraging on 
multiple occasions during the caracara surveys (See Figure 7 – Listed Species Observations Map).  The 
project will not impact wetlands with nesting cranes or the pastures west of the project. Thus, the project 
will have no adverse effect on the sandhill crane.  
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Roseate Spoonbill 

The roseate spoonbill is a state listed species of special concern by FWC.  Adult roseate spoonbills have 
bright pink bodies, contrasting white necks, and flat, spoon-like bills.  Immature birds are whitish, 
acquiring the pink coloration as they mature. Roseate spoonbills are the only spoonbill native to the 
Western Hemisphere and the only pink bird that breeds in Florida.  Their primary nesting sites include 
coastal mangrove islands or in Brazilian pepper on man-made dredge spoil islands near suitable foraging 
habitat.  Roseate spoonbills typically forage in shallow water of variable salinity, including marine tidal 
flats and ponds, coastal marshes, mangrove-dominated inlets and pools, and freshwater sloughs and 
marshes.   They have also been observed foraging in stormwater ponds and canals when water levels are 
low.  

Most of the known breeding sites occur within federally owned national parks and wildlife refuges and 
National Audubon Society sanctuaries.  Nests are found in Florida from Tampa Bay on the Gulf coast and 
Brevard County on the Atlantic coast, south to northern Florida Bay. There are no known nesting colonies 
for this species in St. Lucie County and no spoonbills were observed during field reconnaissance. It is 
possible that spoonbills could occasionally forage within the wetlands and surface waters within the 
project corridor, but the habitat is marginal. The impacts to wetlands and surface waters are minimal. 
Thus, adverse impacts to this species are not anticipated.  

Southeastern American Kestrel 

The southeastern American kestrel is listed as threatened by the FWC as a result of natural nesting and 
foraging habitat declines. The SE American kestrel is 1 of 17 subspecies of the American kestrel and is 
the only non-migratory, permanent resident in Florida; however, the northern subspecies (F.s. sparverius) 
occurs in Florida as a migrant and winter visitor. The male kestrel has blue-gray wings, while the female 
is larger and has a more uniformly rufous back and wings.  Both sexes have a mustached black-and white 
facial pattern with strong perpendicular lines extending below the eye and ear, and a black band at the 
base of the rufous tail.  The alarm call is highly distinguishable and given frequently in flight.  

The kestrel’s range is limited by nest and perch site availability, foraging habitat and food supply all in 
close proximity to one another.  Kestrels utilize a wide variety of habitats.  Type I Habitat is defined as 
upland plant communities (e.g. grassland and pasture) with less than 10% canopy cover and with at least 
60% herbaceous ground cover less than 25 cm in height (Stys, 1993). Type II habitat is described as open 
woodland communities with greater than 10% but less than 25% woody canopy cover and with at least 
60% herbaceous ground cover less than 25 cm in height (Stys, 1993).   Kestrels are secondary cavity 
nesters using abandoned woodpecker cavities.  Kestrels nest in open pine habitats, woodland edges, 
prairies, and pastures throughout much of Florida. Nest sites are located in tall dead trees or utility poles 
generally with an unobstructed view of surroundings.  Sandhill habitats seem to be preferred, but kestrels 
have been observed in flatwoods. Open patches of grass or bare ground are necessary for kestrels to 
effectively utilize flatwoods, since thick palmettos may prevent detection of prey. 

An American kestrel was observed on multiple occasions at observation station 4 during the caracara 
surveys (approximately 1 mile north of Midway Road, west of Selvitz Road) (See Figure 7 – Listed 
Species Observations Map).  Because the caracara surveys were conducted during the period when the 
northern migrants are present, it is not possible to positively determine if this observation was the SE 
American kestrel.  However, surveys conducted along the corridor in June 2015, revealed no SE 
American kestrels or potential nest cavities.  Thus, adverse impacts to this species are not anticipated. 
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 Listed Plant Species 

A review of the online FNAI database, indicates that one federally listed plant species and seven state-
listed plant species have the potential to occur within the project area.  

Tiny Polygala 

The Tiny polygala is listed as endangered by the FWC and USFWS. This species is relatively short-lived 
(germinating and dying within one year) species grows to a height of approximately 4 inches tall, has one 
to four unbranched stems, and a fragrant tap root. The plant is also characterized by 2 inch long, lance-
shaped leaves that extend radially from the base. Flowers are greenish-yellow in color, small and 
numerous, forming a crowded head at the top of the stem, with two (2) wing-like sepals, three (3) small 
sepals, and petals fused into a keel with a projecting fringe.  

The St. Lucie County population occurs on a scrubby flatwoods knoll in Hobe Sand soils. Site elevation is 
2.0 to 3.0 m and gently slopes to a mesic flatwoods and marsh area. Canopy trees include sand pine, slash 
pine, and scrub live oak. Habitat is not present along the corridor for this species.  Thus, the project will 
have no effect on this species.  

Small’s Flax 

Small’s flax is listed as endangered by FWC. This annual herb reaches a height of 4-24 inches, with 
smooth, narrowly wing-angled stems. Leaves are up to 1.2 inches long, very narrow, alternate, and do not 
have red glands at the base of the leaf, like Carter’s flax. Small’s flax has a 5 petal, yellow-orange flower, 
typically 0.5 inches wide. Habitat includes pine rocklands, pine flatwoods, and adjacent disturbed areas. 
Habitat for small’s flax does not occur within the study area and no individuals were observed during 
field reconnaissance. Therefore, the proposed project will have no effect on this species. 

Coastal Vervain 

Coastal vervain is listed as endangered by FWC. This short-lived, purple, perennial flower reaches 1.5-2 
feet in height and 1-1.5 feet in width. Flowers are lavender with and orange throat, and leaves are 
irregularly lobed and toothed. Coastal vervain inhabits back dunes, dune swales, and coastal hammocks; it 
is also known to occur in disturbed, sandy areas. Habitat is not present for this species in the project area. 
Therefore, the proposed project will have no effect on this species. 

Nodding Pinweed 

Nodding pinweed is listed as threatened by FWC. This perennial herb has slender, erect, flowering stems, 
rising from a dense mat of spreading. Leaves are short (>0.4 inches), narrowly oval and alternating, with 
pointed tips, disappearing by flowering time. Nodding pinweed flowers in tight clusters at the ends of 
short branches, with 3 tiny, purple or green petals. The entire plan is covered with spreading, gray hairs 
and has a tiny, hard capsule fruit. Habitat includes scrub and scrubby flatwoods. Habitat is not present for 
this species in the project area. Therefore, the proposed project will have no effect on this species. 

Piedmont Jointgrass 

Piedmont jointgrass is listed as threatened by FWC. Piedmont jointgrass is a tall, tufted, perennial grass. 
This particular jointgrass has 3 spikelets (1.3-2 mm wide); first glume with scattered small or no 
transverse ridges. Habitat includes flatwoods, swamps, savannas, ponds, right-of-ways, and ditches. 
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Preliminary field reconnaissance did not yield positive identification of piedmont jointgrass and habitat is 
minimal in the study area. Therefore, the proposed project will have no effect on this species. 

Large-flowered Rosemary 

The large-flowered rosemary is listed as threatened by FWC. This long-lived perennial shrub reaches a 
height of 3-4 feet and a width of 1-2 feet, with purple to lavender flowers. Native habitat for large-
flowered rosemary includes scrub and coastal strand; it has also been known to inhibit disturbed areas. 
Large-flowered rosemary flowers year-round (blue) and can therefore be surveyed at any time. Habitat is 
not present for this species in the project area. Therefore, the proposed project will have no effect on this 
species. 

Celestial Lily 

The Celestial Lily is listed as endangered by FWC. This perennial herb has a single bulb emanating from 
a single, tall stem that can reach two feet in height. The flowers are 1.5 inches across and have six dark 
blue spreading petals. Additionally, celestial lily flowers open at 4 pm and close by dusk. This species is 
found in wet flatwoods, prairies, marshes, and cabbage palm hammock edges primarily in the St. John’s 
River drainage. The best survey season is from August to October from 4 pm to dusk.  Habitat is not 
present for this species in the project area. Therefore, the proposed project will have no effect on this 
species. 

Indirect and Cumulative Impacts 
 
Indirect Effects 

Indirect effects “are caused by the action and are later in time or farther removed in distance, but are still 
reasonably foreseeable.” (Council on Environmental Quality (CEQ) 1986, 40 Code of Federal 
Regulations (CFR) 1508.8). There are two types of indirect effects evaluated under National 
Environmental Protection Act (NEPA): induced growth effects and encroachment/alteration effects. 
Induced growth effects are related to changes in patterns of land use, population density or growth rate 
and their effects on natural systems. Encroachment/alteration effects can be characterized as either 
ecological or socioeconomic effects. Types of ecological encroachment/alteration effects include habitat 
fragmentation, degradation of habitat from pollution, water quality degradation from stormwater runoff or 
roadway spills, changes in hydrology, exotic/invasive species range expansion and disruption of natural 
processes. Types of socioeconomic encroachment/alteration effects include alteration of: neighborhood 
cohesion and stability, travel patterns of commuters and shoppers, personal safety, and aesthetic impacts.  

The proposed project includes widening of an existing roadway within a primarily developed corridor. So 
many of the edge effects and fragmentation of habitat have already occurred as a result of the existing 
development.  However, widening the road will further impact wildlife movement that would potentially 
attempt to cross the road(s).  For the wetlands, where a partial impact occurs, there can be a secondary 
impact to the remaining wetlands as described above.  Alternative 2 minimizes this secondary effect as 
the wetland impacts to the freshwater marshes north of Midway Road are impacted less.  There is a 
greater impact to the surface waters though with Alternative 2 because the canal would be filled.  But the 
Canal is currently being filled and replaced with a culvert further east as part of the County’s widening of 
Midway Road from 25th Street to Selvitz.  Thus, it is anticipated that there would already be some 
indirect effect associated with these impacts to the east.   
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From a water quality perspective, there is limited stormwater facilities for Midway Road.  The project 
includes a curb and gutter section where stormwater will be conveyed, piped and discharged to 
stormwater management ponds.  Several ponds have been evaluated in each basin and the ponds have 
been located and designed to avoid direct and secondary impacts to wetlands. As part of previous 
improvements by St. Lucie County east of the project, ponds have been constructed and sized to 
accommodate portions of this project.  These ponds have been designed to meet Outstanding Florida 
Water (OFW) criteria (50% additional water quality treatment) because the project ultimately discharges 
to the NFSLR (OFW and aquatic preserve south of Midway Road).  For this project, new impervious 
areas must also meet OFW criteria. The County ponds for the project to the east also provided dry 
detention to address nutrient impairment.  Based on a meeting with SFWMD on August 20, 2015 nutrient 
analysis may be needed on this project. This will be evaluated more during design and permitting.  Thus, 
an indirect benefit for the project is enhanced water quality treatment for the existing and future 
impervious road areas.  Finally, mitigation will be provided for the secondary effects pursuant to 
SFWMD and USACE requirements.   

The western end of the lies within the secondary buffer of one caracara nest (See Appendix D – 
Audubon’s Crested Caracara Survey Report – Figure 2).  Secondary impacts associated with roadway 
projects could include increased threat of motor vehicle collisions and disturbance during construction 
that could affect result in abandonment of the nest or affect nesting behavior.  As discussed in Section 
6.2.1, this portion of the project study area is already 4-laned.  The extent of construction would be “tie 
in” to the existing construction.  Minimization measures discussed in Section 6.2.1 and in 7.0 will be 
implemented to minimize the potential indirect effects.  

Cumulative Effects 

Cumulative effects on the environment result from the incremental impact of the action (direct and 
indirect effects) when added to other past, present, and reasonably foreseeable future actions by others. In 
general, road construction has the potential to impact wetlands during construction and by changing 
future land use patterns. Direct impacts remove wetlands from the landscape, thus removing all wetland 
function associated with it. Indirect wetland impacts vary greatly and depend generally on adjacent land 
condition. Cumulative effects are the degree of potential impact that are largely dependent upon the size 
of the road corridor (wide roads having more influence than relatively narrow roads), the relative position 
of the road corridor within the landscape, and the relative condition of the wetlands being traversed (new 
roads in an undeveloped landscape vs. widening an existing road in a developed landscape). 

Given the built out nature of the project corridor, minimal native habitats, including wetlands, the 
proposed improvements will not result in adverse cumulative effects.   

7.0 Avoidance, Minimization and Mitigation  

Avoidance and minimization of impacts have been considered for the project.  However, complete 
avoidance of surface waters, wetlands and native uplands is not possible with a build alternative because 
there are a number of linear drainage features that parallel or cross the project area and wetlands that 
extend into the R/W and existing cleared R/W is not sufficient to accommodate the 4-lane road.  
Alternative 2 minimizes impacts to wetlands, but has a greater impact on surface waters as the alignment 
is shifted south and includes culverting the Canal 103.  As discussed below in Section 10.0, SFWMD 
commented during a pre-application meeting that for the canal alternative the design will need to allow 
for air exchange (e.g. saddle risers).  Alternative 1 impacts the most wetland and includes impacts to WL 
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06 which has an existing conservation easement.  If impacted, the easement would have to be released 
and additional compensation may be required.  Stormwater management ponds have been cited to avoid 
impacts to wetlands and where applicable provide buffers between the pond limits and adjacent wetlands.   
Furthermore, there are existing ponds that have additional capacity for Midway Road drainage and will be 
utilized where possible to avoid additional clearing and grading of native habitats.  

From a species perspective, there is a potential effect though not adverse for the wood stork, Audubon’s 
crested caracara and the Eastern indigo snake.  Wetland impacts have been minimized and mitigation will 
be provided in Bluefield Mitigation Bank, a USFWS approved mitigation bank. For the caracara, 
construction will be timed outside nesting season for the western end of the project (e.g. the tie in to the 
existing 4-lane at Glades Cut Off Road) and a staging areas will be prohibited in the primary and 
secondary buffer areas.  The Standard Protection Measures for the Eastern Indigo Snake will be 
implemented during construction 

8.0 Conclusions and Commitments 

Seven federally listed species were evaluated to determine if the proposed project will adversely affect 
these species. Based on review of available data, in conjunction with field reconnaissance and surveys, 
the following effects determinations have been made:  
 

Common Name Effect Determination 

Audubon’s crested caracara May affect, not likely to adversely affect 

Wood stork May affect, not likely to adversely affect 

Red-cockaded woodpecker No effect 

Everglade snail kite No effect 

Florida scrub jay No effect 

American alligator No effect 

Eastern indigo snake May affect, not likely to adversely affect 

Tiny polygala No effect 

 
Twenty-two additional state listed species were evaluated and adverse impacts are not anticipated either 
because there is no habitat for the species along the corridor or habitat impacts are minimal and mitigation 
will be provided.   

FDOT commits to the following measures to minimize and mitigate potential impacts to listed species: 

 Prior to construction an updated caracara nest survey will be performed.  Additional coordination 
will be conducted, if necessary with USFWS. Construction staging will be prohibited within the 
primary buffer of the caracara nest.   
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 An updated gopher tortoise survey will be conducted prior to construction. Gopher tortoises will 
be avoided or if they cannot be avoided, a permit will be obtained for relocation.   

 The Standard Protection Measures for the Eastern Indigo Snake will be implemented during 
construction.  
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FIGURE 1 
PROJECT LOCATION MAP 
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FIGURE 2 
FLORIDA LAND USE, COVER AND FORMS CLASSIFICATION 

SYSTEM MAP 
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FIGURE 3 
FUTURE LAND USE MAP 
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FIGURE 4 
NRCS SOILS MAP 
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FIGURE 5 
FEMA FLOODZONE MAP 
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FIGURE 6 
WETLAND AND SURFACE WATERS MAP 
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FIGURE 7  
LISTED SPECIES MAP 
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APPENDIX A 
TYPICAL SECTIONS AND ALTERNATIVES 
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APPENDIX B 
FLORIDA’S NATURAL AREAS INVENTORY BIODIVERSITY 

MATRIX 



NOTE: The Biodiversity Matrix includes only rare species and natural communities tracked by FNAI.

Report for 8 Matrix Units:   65559 , 65560 , 65765 , 65766 , 65970 , 65971 , 66171 , 66172

Descriptions

DOCUMENTED - There is a documented
occurrence in the FNAI database of the species
or community within this Matrix Unit.

DOCUMENTED-HISTORIC - There is a
documented occurrence in the FNAI database of
the species or community within this Matrix Unit;
however the occurrence has not been
observed/reported within the last twenty years.

LIKELY - The species or community is known to
occur in this vicinity, and is considered likely
within this Matrix Unit because:

1. documented occurrence overlaps this and
adjacent Matrix Units, but the
documentation isn’t precise enough to
indicate which of those Units the species
or community is actually located in; or

2. there is a documented occurrence in the
vicinity and there is suitable habitat for
that species or community within this
Matrix Unit.

POTENTIAL - This Matrix Unit lies within the
known or predicted range of the species or
community based on expert knowledge and
environmental variables such as climate, soils,
topography, and landcover.

Matrix Unit ID:  65559
0 Documented Elements Found

0 Documented-Historic Elements Found

2 Likely Elements Found

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Mesic flatwoods G4 S4 N N
G4 S2 LE FE

1018 Thomasville Road
Suite 200-C
Tallahassee, FL 32303
850-224-8207

850-681-9364  fax

www.fnai.org

Florida Natural Areas Inventory
Biodiversity Matrix Query Results

UNOFFICIAL REPORT
Created 9/30/2015

(Contact the FNAI Data Services Coordinator at 850.224.8207
        for information on an official Standard Data Report)

Page 1 of 4FNAI Biodiversity Matrix

9/30/2015http://data.labins.org/mapping/FNAI_BioMatrix/GridSearch.cfm?sel_id=66171,66172,655...



Mycteria americana
Wood Stork

Matrix Unit ID:  65560
0 Documented Elements Found

0 Documented-Historic Elements Found

1 Likely Element Found

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Mycteria americana
Wood Stork G4 S2 LE FE

Matrix Unit ID:  65765
0 Documented Elements Found

0 Documented-Historic Elements Found

2 Likely Elements Found

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Mesic flatwoods G4 S4 N N
Mycteria americana
Wood Stork G4 S2 LE FE

Matrix Unit ID:  65766
0 Documented Elements Found

0 Documented-Historic Elements Found

2 Likely Elements Found

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Mesic flatwoods G4 S4 N N
Mycteria americana
Wood Stork G4 S2 LE FE

Matrix Unit ID:  65970
0 Documented Elements Found

0 Documented-Historic Elements Found

2 Likely Elements Found

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Mesic flatwoods G4 S4 N N
Mycteria americana
Wood Stork G4 S2 LE FE

Matrix Unit ID:  65971

Page 2 of 4FNAI Biodiversity Matrix

9/30/2015http://data.labins.org/mapping/FNAI_BioMatrix/GridSearch.cfm?sel_id=66171,66172,655...



0 Documented Elements Found

0 Documented-Historic Elements Found

2 Likely Elements Found

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Mesic flatwoods G4 S4 N N
Mycteria americana
Wood Stork G4 S2 LE FE

Matrix Unit ID:  66171
0 Documented Elements Found

0 Documented-Historic Elements Found

4 Likely Elements Found

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Blackwater stream G4 S3 N N
Mesic flatwoods G4 S4 N N
Mycteria americana
Wood Stork G4 S2 LE FE

Trichechus manatus
Manatee G2 S2 LE FE

Matrix Unit ID:  66172
0 Documented Elements Found

0 Documented-Historic Elements Found

2 Likely Elements Found

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Blackwater stream G4 S3 N N
Mycteria americana
Wood Stork G4 S2 LE FE

Matrix Unit IDs:   65559 , 65560 , 65765 , 65766 , 65970 , 65971 , 66171 , 66172
17 Potential Elements Common to Any of the 8 Matrix Units

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Athene cunicularia floridana
Florida Burrowing Owl G4T3 S3 N SSC

Coelorachis tuberculosa
Piedmont Jointgrass G3 S3 N LT

Conradina grandiflora
Large-flowered Rosemary G3 S3 N LT

Corynorhinus rafinesquii
Rafinesque's Big-eared Bat G3G4 S2 N N

Drymarchon couperi
Eastern Indigo Snake G3 S3 LT FT

Glandularia maritima
Coastal Vervain G3 S3 N LE

Page 3 of 4FNAI Biodiversity Matrix

9/30/2015http://data.labins.org/mapping/FNAI_BioMatrix/GridSearch.cfm?sel_id=66171,66172,655...



Gopherus polyphemus
Gopher Tortoise

G3 S3 C ST

Lechea cernua
Nodding Pinweed G3 S3 N LT

Linum carteri var. smallii
Small's Flax G2T2 S2 N LE

Nemastylis floridana
Celestial Lily G2 S2 N LE

Pituophis melanoleucus mugitus
Florida Pine Snake G4T3 S3 N SSC

Polygala smallii
Tiny Polygala G1 S1 LE LE

Pteroglossaspis ecristata
Giant Orchid G2G3 S2 N LT

Rostrhamus sociabilis plumbeus
Snail Kite G4G5T2 S2 LE FE

Sceloporus woodi
Florida Scrub Lizard G2G3 S2S3 N N

Sciurus niger shermani
Sherman's Fox Squirrel G5T3 S3 N SSC

Trichechus manatus
Manatee G2 S2 LE FE

Disclaimer
The data maintained by the Florida Natural Areas Inventory represent the single most comprehensive source of
information available on the locations of rare species and other significant ecological resources statewide. However,
the data are not always based on comprehensive or site-specific field surveys. Therefore, this information should not
be regarded as a final statement on the biological resources of the site being considered, nor should it be substituted
for on-site surveys. FNAI shall not be held liable for the accuracy and completeness of these data, or opinions or
conclusions drawn from these data. FNAI is not inviting reliance on these data. Inventory data are designed for the
purposes of conservation planning and scientific research and are not intended for use as the primary criteria for
regulatory decisions.

Unofficial Report
These results are considered unofficial. FNAI offers a Standard Data Request option for those needing certifiable
data.
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Screening Summary Reports 

  

Introduction to Programming Screen Summary Report 

The Programming Screen Summary Report shown below is a read-only version of information contained in the 

Programming Screen Summary Report generated by the ETDM Coordinator for the selected project after 

completion of the ETAT Programming Screen review.  The purpose of the Programming Screen Summary 

Report is to summarize the results of the ETAT Programming Screen review of the project; provide details 

concerning agency comments about potential effects to natural, cultural, and community resources; and 

provide additional documentation of activities related to the Programming Phase for the project.  Available 

information for a Programming Screen Summary Report includes: 

 Screening Summary Report chart  

 Project Description information (including a summary description of the project, a summary of public 

comments on the project, and community-desired features identified during public involvement 

activities) 

 Purpose and Need information (including the Purpose and Need Statement and the results of agency 

reviews of the project Purpose and Need) 

 Alternative-specific information, consisting of descriptions of each alternative and associated road 

segments; an overview of ETAT Programming Screen reviews for each alternative; and agency 

comments concerning potential effects and degree of effect, by issue, to natural, cultural, and 

community resources. 

 Project Scope information, consisting of general project commitments resulting from the ETAT 

Programming Screen review, permits, and technical studies required (if any) 

 Class of Action determined for the project 

 Dispute Resolution Activity Log (if any) 

The legend for the Degree of Effect chart is provided in an appendix to the report.   

For complete documentation of the project record, also see the GIS Analysis Results Report published on the 

same date as the Programming Screen Summary Report. 
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1. Overview

 
Issues and Categories are reflective of what was in place at the time of the screening event.

 

#14177 Midway Road Widening
District:  District 4 Phase: Programming Screen
County:  St. Lucie From: Glades Cut-Off Rd
Planning Organization: FDOT District 4 To: Selvitz Road
Plan ID:  Not Available Financial Management No.:  23144032201
Federal Involvement:  Federal Funding

Contact Information:  Vanita Saini   (954) 777-4468   vanita.saini@dot.state.fl.us
Snapshot Data From:  Summary Report Re-Published 5/27/2015
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Alternative #1 - Alternative 1
From: Glades Cut-Off Rd To: Selvitz Road
 Re-Published: 05/27/2015 Reviewed from 05/23/2014 to
07/07/2014)

2 2 2 0 2 1 1 3 3 0 3 2 0 2 0 0 2 3 N/A N/A 0
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ETAT Reviews and Coordinator Summary: Natural 
Wetlands 
Project Effects

Coordination Document:  PD&E Support Document As Per PD&E Manual

Direct Effects
Identified Resources and Level of Importance:

Comments on Effects to Resources:

Additional Comments (optional):

CLC Commitments and Recommendations:

Degree of Effect: N/A N/A / No Involvement assigned 06/17/2014 by Anita Barnett, National Park Service

Coordination Document:  No Involvement

Direct Effects
Identified Resources and Level of Importance:

Comments on Effects to Resources:

Additional Comments (optional):

CLC Commitments and Recommendations:

Degree of Effect: 0 None assigned 07/01/2014 by Lauren P. Milligan, FL Department of Environmental Protection

Coordination Document:  No Involvement

Direct Effects
Identified Resources and Level of Importance:

Comments on Effects to Resources:

Additional Comments (optional):

CLC Commitments and Recommendations:

Degree of Effect: 0 None assigned 07/01/2014 by Mindy Parrott, South Florida Water Management District

Coordination Document:  Permit Required
Coordination Document Comments:
An ERP is required.

Direct Effects
Identified Resources and Level of Importance:

Comments on Effects to Resources:
Effects to Recreation, Coastal Resources and Floodplains are not anticipated based on SFWMD's review.

Additional Comments (optional):
An ERP is required.

CLC Commitments and Recommendations:

Coordinator Summary Degree of Effect: 3 Moderate assigned 09/03/2014 by FDOT District 4

Comments:
Based on the agency comments and the GIS analysis results, there are a total of 6.7 acres of palustrine wetlands with both forested and scrub-shrub
wetlands, and Canal 103 within the 500-ft buffer of the project corridor. The wetlands, surface waters, and natural areas along the corridor provide
suitable habitat for wildlife, aquifer recharge, natural filters for pollutants, essential carbon export/import functions, flood water attenuation and storage,
and contributions to the ecosystem through food-web productivity, among many other functions.
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The project will primarily utilize the existing right of way. However, additional right of way may be identified for acquisition during the PD&E Study to
provide offsite ponds for stormwater management. Where practicable, any necessary stormwater management facilities will be located within previously
disturbed, upland sites and outside of environmentally sensitive areas. A Wetlands Evaluation and Report (WER) will be completed during the PD&E
phase. The WER will provide habitat characterizations of the existing wetlands within the corridor and the vicinity; document the existing conditions of
the resources; evaluate direct, indirect, cumulative, and secondary impacts; and, make recommendations for sequentially avoiding, minimizing and/or
mitigating resource impacts.
FDOT will continue coordination with regulatory agencies throughout the development of the project to address potential environmental issues and to
ensure wetland impacts are sequentially avoided and minimized to the greatest extent practicable. Agency coordination discussions will also include the
design of the proposed stormwater system and the requirements for stormwater treatment. FDOT will obtain an environmental resource permit (ERP)
during final design and provide compensatory mitigation for any unavoidable impacts.

Stormwater Pollution Prevention Plans (SWPPP) will be prepared during the design phase and incorporated into the construction contract to ensure
that Contractor implements BMPs to control stormwater runoff and other potential water quality impacts. The SWPPP will be prepared in compliance
with state and federal standards. Furthermore, the Contractor will be required to obtain an FDEP NPDES permit. A preconstruction meeting will be held
with the project Contractor to review construction requirements in environmentally sensitive areas; to delineate the wetlands limits; and, to reiterate the
requirement for the use of Best Management Practices to minimize temporary construction impacts.
Based on ETAT comments and a review of the EST, FDOT agrees with South Florida Water Management District, US Army Corps of Engineers and
the National Marine Fisheries Service, and assigns a summary degree of effect of Moderate to Wetlands.

Degree of Effect: 3 Moderate assigned 05/28/2014 by Brandon Howard, National Marine Fisheries Service

Coordination Document:  No Involvement

Direct Effects
Identified Resources and Level of Importance:
Based on our review of the information provided on the EST website, GIS-based effects analysis on wetlands and interpretation of aerial photographs,
NOAA's National Marine Fisheries Service (NMFS) has determined that emergent wetlands and ditches are located within the project corridor. These
wetlands range from low to moderate in quality.

Comments on Effects to Resources:
The wetlands along the proposed roadway expansion provide water quality functions, such as removal of sediments, excess nutrients, and
contaminants, which benefit and support these aquatic ecosystems. Through hydrological connections, these wetlands also contribute plant material
and other useable nutrients (both dissolved and particulate organic matter) into aquatic food webs that include recreationally, commercially, and
ecologically important species within downstream estuaries. If wetland impacts are unavoidable, sequential minimization and mitigation should take
place.

In addition to the direct impacts from filling wetlands, construction activities may impact adjacent wetlands through sedimentation and runoff.

Additional Comments (optional):

CLC Commitments and Recommendations:

Degree of Effect: 2 Minimal assigned 07/07/2014 by Maher Budeir, US Environmental Protection Agency

Coordination Document:  PD&E Support Document As Per PD&E Manual

Direct Effects
Identified Resources and Level of Importance:
1.7 Acres of wetland within 200 foot buffer

Comments on Effects to Resources:
The design of the project including the alignemnt and the foot print of the proposed project should be developed in a manner that will avoid impact on
the wetland resource. Unavoidable impact should be fully mitigated.

Additional Comments (optional):

CLC Commitments and Recommendations:

Degree of Effect: 3 Moderate assigned 06/24/2014 by Garett Lips, US Army Corps of Engineers

Coordination Document:  Permit Required
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Direct Effects
Identified Resources and Level of Importance:
The areas adjacent to the corridor have residential, commercial, and undeveloped lands with both uplands and wetlands. There areapproximately 1.7
acres of freshwaterpalustrine wetlands with bothforestedand scrub-shrub wetlands. The project area includes Canal 103 which is located along the
south side of Midway Road throughout the project limits. The wetlands and natural environment provide sustainable habitat for wildlife,aquifer recharge,
natural filters for pollutants, essentialcarbon export/import functions, flood water attenuation and storage, and contributions to the ecosystem through
food-web productivity, among many other functions.

Comments on Effects to Resources:
Filling wetlands reduces the ability of the natural environment to provide: sustainable habitat for wildlife,aquifer recharge, natural filters for pollutants,
essentialcarbon export/import functions, flood water attenuation and storage, and contributions to the ecosystem through food-web productivity, among
many other functions.

Additional Comments (optional):

CLC Commitments and Recommendations:

Degree of Effect: 2 Minimal assigned 07/01/2014 by Lauren P. Milligan, FL Department of Environmental Protection

Coordination Document:  Permit Required

Direct Effects
Identified Resources and Level of Importance:
The National Wetlands Inventory GIS report indicates that there are a total of 6.7 acres of palustrine wetlands within the 500-ft. project buffer zone.

Comments on Effects to Resources:
The proposed project will require an environmental resource permit (ERP) from the South Florida Water Management District for stormwater
management and any wetland impacts. The ERP applicant will be required to eliminate or reduce the proposed wetland resource impacts of roadway
construction to the greatest extent practicable.
- Minimization should emphasize avoidance-oriented corridor alignments, wetland fill reductions via pile bridging and steep/vertically retained side
slopes, and median width reductions within safety limits.
- Wetlands should not be displaced by the installation of stormwater conveyance and treatment swales; compensatory treatment in adjacent uplands is
the preferred alternative.
- After avoidance and minimization have been exhausted, mitigation must be proposed to offset the adverse impacts of the project to existing wetland
functions and values. Significant attention is given to any forested wetland systems, which are difficult to mitigate.
- The cumulative impacts of concurrent and future transportation improvement projects in the vicinity of the subject project should also be addressed.

Additional Comments (optional):

CLC Commitments and Recommendations:

Degree of Effect: 2 Minimal assigned 05/29/2014 by John Wrublik, US Fish and Wildlife Service

Coordination Document:  To Be Determined: Further Coordination Required

Direct Effects
Identified Resources and Level of Importance:
Wetlands

Comments on Effects to Resources:

Wetlands provide important habitat for fish and wildlife. According to data in the Environmental Screening tool, wetlands occur within the project area.
We recommend that the project be designed to avoid these valuable resources to the greatest extent practicable. If impacts to wetlands are
unavoidable, we recommend that the FDOT provides mitigation that fully compensates for the loss of wetland resources.

Additional Comments (optional):

CLC Commitments and Recommendations:
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Water Quality and Quantity 
Project Effects

Degree of Effect: 3 Moderate assigned 07/01/2014 by Mindy Parrott, South Florida Water Management District

Coordination Document:  Permit Required

Direct Effects
Identified Resources and Level of Importance:
Wetlands and surface water exist within and adjacent to the project. These features may provide habitat for a variety of wetland dependent wildlife,
including listed species such as the woodstork.

Comments on Effects to Resources:
The project may require dreding, filling, or crossing of wetlands and surface waters to accomodate road widening and the required stormwater
management facilities.

Additional Comments (optional):

CLC Commitments and Recommendations:

Coordinator Summary Degree of Effect: 2 Minimal assigned 09/03/2014 by FDOT District 4

Comments:
A review of the GIS Analysis and ETAT agency comments identified Canal 103, 2 limited drinking water wells, 6 active onsite sewage facilities, 2
verified impaired Florida Waters, and 4 US EPA National Pollutant Discharge Elimination System permits. The project is also within the Surficial Aquifer
System. The project currently discharges to C-103, which connects to the North Fork of the St. Lucie River. The North Fork of the St. Lucie River is an
Outstanding Florida Water and portions of it are an Aquatic Preserve.

FDOT acknowledges the ETAT agency's comments regarding the project's potential permit requirements and will obtain all required permits during final
design. FDOT also acknowledges the ETAT's agency's concerns regarding the project's potential impacts to wetlands/surface waters and water quality.
These concerns are addressed in more detail within each of the corresponding sections within this document. A Wetlands Evaluation and a Water
Quality Impact Evaluation (WQIE) will be conducted during Project Development. FDOT will continue coordination with regulatory agencies, such as the
North St. Lucie River Water Control District, throughout the development of the project to ensure all potential environmental issues are fully resolved.
Additionally, water qualityimpact evaluationshould be conducted to ensure no impact on water quality in Canal 103.

Storm water runoff will increase in quantity as a result of the additional impervious area associated with the proposed widening. FDOT will evaluate the
existing stormwater system and the stormwater compensation needed for the project during the PD&E phase. Coordination will be maintained with
each agency for the design of any needed stormwater system improvements and the requirements for stormwater treatment. To minimize potential
construction-related impacts, Stormwater Pollution Prevention Plans (SWPPP) will be prepared in compliance with state and federal standards and
incorporated into the construction contract. The Contractor will be required adhere to the SWPPP and implement Best Management Practices (BMPs)
to control stormwater runoff and other potential water quality impacts during construction. The SWPPP will be prepared in compliance with state and
federal standards. Furthermore, the Florida Department of Transportation will be required to obtain an Environmental Resource Permit (ERP) or permit
modification. During Construction, a water use permit from the SFWMD may be required. The project shall be designed to meet the SFWMD water
quantity and quality criteria in ERP Applicant's Handbook Volume I and II.

Based on ETAT comments, FDOT agrees with the US Environmental Protection Agency, FL Department of Environmental Protection and South Florida
Water Management District and assigns a summary degree of effect of Minimal to Water Quality and Quantity.

Degree of Effect: 2 Minimal assigned 07/01/2014 by Mindy Parrott, South Florida Water Management District

Coordination Document:  Permit Required
Coordination Document Comments:
An Environmental Resource Permit (56-00833-S) exists for Midway Road from Selvitz to 25th Street. This permit could be modified to include the
project.

Direct Effects
Identified Resources and Level of Importance:
The project currently discharges to C-103, which connects to the North Fork of the St. Lucie River. The North Fork of the St. Lucie River is an
Outstanding Florida Water and portions of it are an Aquatic Preserve.
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Floodplains 
Project Effects

Comments on Effects to Resources:
The project must be designed to meet the SFWMD water quantity and quality criteria inERP Applicant's Handbook Volume I and II.

Additional Comments (optional):
An Environmental Resource Permit (56-00833-S) exists for Midway Road from Selvitz to 25th Street. This permit could be modified to include the
project.

CLC Commitments and Recommendations:

Degree of Effect: 2 Minimal assigned 07/07/2014 by Maher Budeir, US Environmental Protection Agency

Coordination Document:  PD&E Support Document As Per PD&E Manual

Direct Effects
Identified Resources and Level of Importance:
Canal 103

Comments on Effects to Resources:
Storm water runoff will increase in quantity due the increased impervious surface. Impact on water quantity and pond siting should be fully assessed.
Additionally water qualityimpact evaluationshould be conducted to ensure no impact on water quality in Canal 103

Additional Comments (optional):

CLC Commitments and Recommendations:

Degree of Effect: 2 Minimal assigned 07/01/2014 by Lauren P. Milligan, FL Department of Environmental Protection

Coordination Document:  Permit Required

Direct Effects
Identified Resources and Level of Importance:
Increased stormwater runoff carrying oils, greases, metals, sediment, and other pollutants from the increased impervious surface would be of concern.
Natural resource impacts within and adjacent to the proposed road right-of-way will likely include alteration of the existing surface water hydrology and
natural drainage patterns, and reduction in flood attenuation capacity of area creeks, ditches, and sloughs as a result of increased impervious surface
within the watershed.

Comments on Effects to Resources:
Every effort should be made to maximize the treatment of stormwater runoff from the proposed road project to prevent ground and surface water
contamination. Stormwater treatment should be designed to maintain the natural predevelopment hydroperiod and water quality, as well as to protect
the natural functions of adjacent wetlands. We recommend that the PD&E study include an evaluation of existing stormwater treatment adequacy and
details on the future stormwater treatment facilities. Retro-fitting of stormwater conveyance systems would help reduce impacts to water quality.

Additional Comments (optional):

CLC Commitments and Recommendations:

Coordinator Summary Degree of Effect: 0 None assigned 09/03/2014 by FDOT District 4

Comments:
A GIS review of the FEMA Floodplain identified that the project is within Zone X. FDOT acknowledges South Florida Water Management's concern on
acquiring appropriate permits and will coordinate with the appropriate agencies during project development and design. FDOT will continue
coordination with regulatory agencies throughout the development of the project to ensure all potential environmental issues, if any, are fully resolved.
Stormwater Pollution Prevention Plans (SWPPP) will be prepared during the design phase and incorporated into the construction contract to ensure
that Contractor implements Best Management Practices (BMPs) to control stormwater runoff and other potential water quality impacts. The SWPPP will
be prepared in compliance with state and federal standards. Furthermore, the Contractor will be required to obtain an FDEP NPDES permit.
Based on a review of the EST and the ETAT agency's comments, FDOT agrees with the US Environmental Protection Agency and the South Florida
Water Management District and assigns a summary degree of effect of None to Floodplain.

Page 24 of 59 Screening Summary Report - Project #14177 - Midway Road Widening Printed on: 9/23/2015



 
Wildlife and Habitat 
Project Effects

Degree of Effect: 0 None assigned 07/07/2014 by Maher Budeir, US Environmental Protection Agency

Coordination Document:  PD&E Support Document As Per PD&E Manual

Direct Effects
Identified Resources and Level of Importance:

Comments on Effects to Resources:

Additional Comments (optional):

CLC Commitments and Recommendations:

Degree of Effect: 0 None assigned 07/01/2014 by Mindy Parrott, South Florida Water Management District

Coordination Document:  Permit Required
Coordination Document Comments:
An ERP is required.

Direct Effects
Identified Resources and Level of Importance:

Comments on Effects to Resources:
Effects to Recreation, Coastal Resources and Floodplains are not anticipated based on SFWMD's review.

Additional Comments (optional):
An ERP is required.

CLC Commitments and Recommendations:

Coordinator Summary Degree of Effect: 2 Minimal assigned 09/03/2014 by FDOT District 4

Comments:
According to the GIS Analysis results and ETAT agency comments,, the project area is dominated by a mix of commercial, industrial, and residential
development, with 68.77% classified as High or Low Intensity Urban, and another 6.86% as Transportation (roads and rail). Other land cover types in
the assessment area include Mesic Flatwoods (15.90%, 33.5 acres), Improved Pasture (4.32%, 9.1 acres), Freshwater Marshes (3.03%, 6.4 acres),
Rural Lands (0.95%, 2.0 acres), and Exotic Plants (0.16%, 0.3 acres).
The project area is within U.S. Fish and Wildlife Service Consultation Areas for caracara, Florida grasshopper sparrow, red-cockaded woodpecker,
scrub jay, and snail kite. The corridor is also within four wood stork Core Foraging Areas (CFAs). There is no Critical Habitat for listed species or bald
eagle nest within the one-mile buffer. Based on range and preferred habitat type, the following species listed by the Federal Endangered Species Act
and the State of Florida as Federally Endangered (FE), Federally Threatened (FT), State-Threatened (ST), or State Species of Special Concern (SSC)
may occur along the project area: gopher frog (SSC), gopher tortoise (ST), American alligator (FT based on similarity of appearance to American
crocodile), Eastern indigo snake (FT), Florida pine snake (SSC), Audubon's crested caracara (FT), Florida burrowing owl (SSC), Southeastern
American kestrel (ST), Florida sandhill crane (ST), least tern (ST), wood stork (FE), limpkin (SSC), little blue heron (SSC), tricolored heron (SSC),
roseate spoonbill (SSC), snowy egret (SSC), white ibis (SSC), and Sherman's fox squirrel (SSC). FWC's Potential Habitat Richness classifications
within the 500 ft buffer include 2.32% moderately high and 27.67% medium. In the Florida Natural Areas Inventory Critical Lands and Waters
Identification Project (CLIP), 14.15% of the assessment area is Priority 2 (high) for Biodiversity Resources. Also in CLIP, 0.63% ranks Moderately High
for Rare Species Habitat Conservation Priorities.
FDOT acknowledges the agencies' concerns regarding the project's potential impacts to wildlife and habitat. An Endangered Species Biological
Assessment (ESBA) and wetland evaluation (as described in the previous Wetlands issue) will be conducted during the PD&E Study. The ESBA will
include wildlife surveys, plant community mapping, habitat characterizations, existing resources condition descriptions, and recommendations for
sequentially avoiding, minimizing and mitigating direct, secondary, and cumulative effects on wildlife and habitat resources. The ESBA report will be
prepared in compliance with Section 7 of the Endangered Species Act (ESA) of 1973, as amended (16 USC 1531 et seq.) and in accordance with Part
2, Chapter 27 of the FDOT PD&E Manual.
Primary wildlife issues associated with this project include: potential adverse effects to a moderate number of species listed by the Federal Endangered
Species Act as Endangered or Threatened, or by the State of Florida as Threatened or Species of Special Concern; potential water quality degradation
as a result of additional stormwater runoff from the expanded roadway surface draining into adjacent waterways and wetlands; and potential for
increased wildlife roadkill. FDOT will coordinate with the ETAT agencies throughout project development so that the final design of the project, including
any offsite drainage ponds, will avoid and minimize wildlife and habitat impacts to the greatest extent practicable. Drainage retention areas and
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equipment staging areas will be evaluated and sited to avoid habitat destruction or degradation to the greatest extent practicable. If impacts are
determined to be unavoidable, a detailed compensatory mitigation plan will be prepared. In addition, if required, an appropriate wetland mitigation plan
will be prepared (as described in the previous Wetlands issue), including type for type restoration, enhancement or creation within the same wood stork
CFA as any wetland impacts, where practicable, to minimize wood stork foraging habitat loss.
Based on the ETAT comments, FDOT agrees with Florida Fish and Wildlife Conservation Commission and US Fish and Wildlife Services and assigns a
summary degree of effect of Minimal to Wildlife and Habitat.

Degree of Effect: 2 Minimal assigned 07/01/2014 by Scott Sanders, FL Fish and Wildlife Conservation Commission

Coordination Document:  To Be Determined: Further Coordination Required

Direct Effects
Identified Resources and Level of Importance:
The Office of Conservation Planning Services of the Florida Fish and Wildlife Conservation Commission (FWC) has coordinated an agency review of
ETDM #14177, St. Lucie County, and provides the following comments related to potential effects to fish and wildlife resources on this Programming
Phase project.

The Project Description Summary states that this project involves the evaluation of alternatives to widen Midway Road (CR 712) from two to four lanes
between Glades Cut-Off Road and Selvitz Road, a distance of approximately 1.6 miles. The Project Description did not address the potential need for
new Drainage Retention Areas (DRAs) to handle the additional stormwater runoff from the expanded roadway.

The project area was evaluated for potential fish, wildlife, and habitat resources within 500 feet of the proposed alignment. Our assessment reveals that
the project area is dominated by a mix of commercial, industrial, and residential development, with 68.77% classified as High or Low Intensity Urban,
and another 6.86% as Transportation (roads and rail). Other land cover types in the assessment area include Mesic Flatwoods (15.90%, 33.5 acres),
Improved Pasture (4.32%, 9.1 acres), Freshwater Marshes (3.03%, 6.4 acres), Rural Lands (0.95%, 2.0 acres), and Exotic Plants (0.16%, 0.3 acres).

Based on range and preferred habitat type, the following species listed by the Federal Endangered Species Act and the State of Florida as Federally
Endangered (FE), Federally Threatened (FT), State-Threatened (ST), or State Species of Special Concern (SSC) may occur along the project area:
gopher frog (SSC), gopher tortoise (ST), American alligator (FT based on similarity of appearance to American crocodile), Eastern indigo snake (FT),
Florida pine snake (SSC), Audubon's crested caracara (FT), Florida burrowing owl (SSC), Southeastern American kestrel (ST), Florida sandhill crane
(ST), least tern (ST), wood stork (FE), limpkin (SSC), little blue heron (SSC), tricolored heron (SSC), roseate spoonbill (SSC), snowy egret (SSC), white
ibis (SSC), and Sherman's fox squirrel (SSC).

The GIS analysis revealed several specific characteristics associated with lands along the project alignment that provide an indication of potential
habitat quality or sensitivity that will require field studies to verify the presence or absence of listed wildlife species and the quality of wildlife habitat
resources. In the FWC's Potential Habitat Richness classification, 2.32% of the assessment area is ranked moderately high, while 27.67% is ranked
medium. In the Florida Natural Areas Inventory Critical Lands and Waters Identification Project (CLIP), 14.15% of the assessment area is Priority 2
(high) for Biodiversity Resources. Also in CLIP, 0.63% ranks Moderately High for Rare Species Habitat Conservation Priorities. The project area is
within U.S. Fish and Wildlife Service Consultation Areas for Caracara, Florida Grasshopper Sparrow, Red-cockaded Woodpecker, Scrub Jay, and Snail
Kite, and is within the core foraging area of four wood stork colonies.

Primary wildlife issues associated with this project include: potential adverse effects to a moderate number of species listed by the Federal Endangered
Species Act as Endangered or Threatened, or by the State of Florida as Threatened or Species of Special Concern; potential water quality degradation
as a result of additional stormwater runoff from the expanded roadway surface draining into adjacent waterways and wetlands; and potential for
increased wildlife roadkill. New DRAs outside the ROW should be sited to avoid undisturbed natural habitats.

Comments on Effects to Resources:
Based on the project information provided, we believe that direct and indirect effects of this project could be minimal, provided that all roadway
construction is confined to the existing ROW, any new DRAs are not constructed within areas of natural habitat, and degradation of adjacent or
downstream water quality is avoided via inclusion of Best Management Practices in the project design.

Additional Comments (optional):

CLC Commitments and Recommendations:

Degree of Effect: 2 Minimal assigned 05/29/2014 by John Wrublik, US Fish and Wildlife Service

Coordination Document:  To Be Determined: Further Coordination Required

Direct Effects
Identified Resources and Level of Importance:
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Coastal and Marine 
Project Effects

Federally listed species and fish and wildlife resources

Comments on Effects to Resources:

Federally-listed species -

The Service has reviewed our Geographic Information Systems (GIS) database for recorded locations of Federally listed threatened and endangered
species on or adjacent to the project study area. The GIS database is a compilation of data received from several sources. Based on review of our GIS
database, the Service notes that the following Federally listed species may occur in or near the project area.

Wood Stork

The project corridor is located in the Core Foraging Areas (CFA)(within 18.6 miles ) of three active nesting colonies of the endangered wood stork
(Mycteria americana). The Service believes that the loss of wetlands within a CFA due to an action could result in the loss of foraging habitat for the
wood stork. To minimize adverse effects to the wood stork, we recommend that any lost foraging habitat resulting from the project be replaced within the
CFA of the affected nesting colony. Moreover, wetlands provided as mitigation should adequately replace the wetland functions lost as a result of the
action. The Service does not consider the preservation of wetlands, by itself, as adequate compensation for impacts to wood stork foraging habitat,
because the habitat lost is not replaced. Accordingly, any wetland mitigation plan proposed should include a restoration, enhancement, or creation
component. In some cases, the Service accepts wetlands compensation located outside the CFA of the affected wood stork nesting colony. Specifically,
wetland credits purchased from a "Service Approved" mitigation bank located outside of the CFA would be acceptable to the Service, provided that the
impacted wetlands occur within the permitted service area of the bank.

For projects that impact 5 or more acres of wood stork foraging habitat, the Service requires a functional assessment be conducted using our "Wood
Stork Foraging Analysis Methodology" (Methodology) on the foraging habitat to be impacted and the foraging habitat provided as mitigation. The
Methodology can be found at: http://www.fws.gov/verobeach/ListedSpeciesBirds.html .

Florida Scrub-Jay

The project occurs within the geographic range of the threatened Florida Scrub-Jay (Aphelocoma coerulescens). If suitable habitat occurs in the project
corridor, we recommend that surveys based on Service protocol be conducted to determine the status of the Florida scrub-jay in the project area. The
Service's Florida scrub-jay survey protocol can be found at: http://www.fws.gov/verobeach/ListedSpeciesBirds.html .

Audubon's crested caracara

The project occurs within the geographic range of the threatened Audubon's crested caracara (Polyborus cheriway = Polyborus plancus audubonii). If
suitable habitat occurs in or near the project corridor, we recommend that nest surveys based on Service protocol be conducted to determine the status
of caracara nesting in the project area. The Service's caracara nest survey guidance can be found at: http://www.fws.gov/verobeach
/ListedSpeciesBirds.html

The Service believes that the following federally listed species have the potential to occur in or near the project site: wood stork, Audubon's crested
caracara, Florida scrub-jay, Eastern indigo snake (Drymarchon couperi = Drymarchon corais couperi), and Federally listed plants in St. Lucie County at
http://ecos.fws.gov/ ipac/. Accordingly, the Service recommends that the Florida Department of Transportation (FDOT) prepare a Biological Assessment
for the project (as required by 50 CFR 402.12) during the FDOT's Project Development and Environment process.

Fish and Wildlife Resources

Wetlands provide important habitat for fish and wildlife. According to data in the Environmental Screening tool, wetlands occur within the project area.
We recommend that the project be designed to avoid these valuable resources to the greatest extent practicable. If impacts to wetlands are
unavoidable, we recommend that the FDOT provides mitigation that fully compensates for the loss of wetland resources.

Additional Comments (optional):

CLC Commitments and Recommendations:
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Coordinator Summary Degree of Effect: 0 None assigned 09/03/2014 by FDOT District 4

Comments:
Based on a review of relevant GIS layers, there are no coastal and marine facilities within the project vicinity. FDOT acknowledges the ETAT agency's
comments on wetlands. These concerns are addressed in detail within the corresponding sections below. A Wetlands Evaluation Report (WER) will be
prepared during the PD&E phase. The report will provide habitat characterization of the existing wetlands within the corridor and the vicinity, document
the existing conditions of the resources, and make recommendations for sequentially avoiding, minimizing and mitigating resource impacts.

Stormwater Pollution Prevention Plans (SWPPP) will be prepared during the design phase and incorporated into the construction contract to ensure
that Contractor implements Best Management Practices (BMPs) to control stormwater runoff and other potential water quality impacts. The SWPPP will
be prepared in compliance with state and federal standards. Furthermore, the Contractor will be required to obtain an FDEP NPDES permit.

If during the PD&E and/or Design Phase, wetland impacts are determined to be unavoidable, a detailed mitigation plan will be prepared. FDOT will
continue coordination with regulatory agencies throughout the development of the project to ensure all potential environmental issues are fully
addressed and resolved.

Based on the ETAT comments and a review of the EST GIS, FDOT assigns a summary degree of effect of None to Coastal and Marine.

Degree of Effect: 0 None assigned 05/28/2014 by Brandon Howard, National Marine Fisheries Service

Coordination Document:  No Involvement

Direct Effects
Identified Resources and Level of Importance:
Based on our review of the information provided on the EST website, GIS-based effects analysis on wetlands and interpretation of aerial photographs,
NOAA's National Marine Fisheries Service (NMFS) has determined that emergent wetlands and ditches are located within the project corridor. These
wetlands range from low to moderate in quality.

Comments on Effects to Resources:
The wetlands along the proposed roadway expansion provide water quality functions, such as removal of sediments, excess nutrients, and
contaminants, which benefit and support these aquatic ecosystems. Through hydrological connections, these wetlands also contribute plant material
and other useable nutrients (both dissolved and particulate organic matter) into aquatic food webs that include recreationally, commercially, and
ecologically important species within downstream estuaries. If wetland impacts are unavoidable, sequential minimization and mitigation should take
place.

In addition to the direct impacts from filling wetlands, construction activities may impact adjacent wetlands through sedimentation and runoff.

Additional Comments (optional):

CLC Commitments and Recommendations:

Degree of Effect: 0 None assigned 07/01/2014 by Mindy Parrott, South Florida Water Management District

Coordination Document:  Permit Required
Coordination Document Comments:
An ERP is required.

Direct Effects
Identified Resources and Level of Importance:

Comments on Effects to Resources:
Effects to Recreation, Coastal Resources and Floodplains are not anticipated based on SFWMD's review.

Additional Comments (optional):
An ERP is required.

CLC Commitments and Recommendations:
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1.0 Introduction 

As part of the Endangered Species Biological Assessment prepared for the Florida Department of 
Transportation (FDOT) Project Development and Environment (PD&E) Study for the widening of 
Midway Road (CR 712) between Glades Cut Off Road and Selvitz Road in St. Lucie County, Florida 
(Location Map - Figure 1), an updated survey for the Audubon’s crested caracara (caracara) was 
conducted.  A previous survey was conducted by FDOT in January 2015 for proposed improvements the 
Midway Road and Gaitlin Boulevard interchanges with I-95.  From that survey one caracara nest was 
documented adjacent to I-95, west of the proposed Midway Road widening project.  An updated survey 
was conducted from January – April 2016 and the purpose of this report is to summarize the results of this 
2016 survey.   
 
The proposed “action” under consideration is the widening of Midway Road (CR 712) from two to four 
lanes and the construction of stormwater management ponds.  Two build alternatives were considered and 
compared to the No Build Alternative.  Alternative 1 (Canal Avoidance) generally widens the road north 
of the existing while Alternative 2 (Box Culvert) generally widens the road to the south of the existing.  
Alternative 2 would result in culverting Canal 103 similar to the design currently under construction to 
the east between Selvitz Road and 25th Street.   

 
2. 0 Existing Environmental Characteristics 

2.1 Preliminary Data Collection 

Prior to field reconnaissance, a desktop review was performed to identify previously documented caracara 
nests or suitable habitat within the project corridor.  Resources that were utilized include aerial 
photography of the corridor (FDOT APLUS), Florida Land Use Cover, Forms, and Cover Classification 
System GIS layer (SFWMD), USFWS Caracara Consultation Area GIS Layer, USFWS Conservation 
Guidelines, USDA NRCS Soil Survey of St. Lucie County, and the Florida Natural Areas Inventory 
Online Biodiversity Matrix.  The previous survey was also reviewed.   

 
2.2 Preliminary Caracara Habitat Analysis 

Following the desktop review, field reconnaissance was conducted to verify existing conditions and 
identify areas of potential habitat. General wildlife surveys were conducted in July 2015 in conjunction 
with the Endangered Species Biological Assessment prepared for the PD&E Study. One potentially active 
caracara nest and suitable habitat were documented west of Glades Cut Off Road and approximately 1500 
meters north of Midway Road, east and west of Selvitz Road. Additionally, several caracara were 
observed flying west of the proposed project near where the previous nest was identified.   
 
2.3 Existing Vegetative Communities and Land Uses and Vegetative Descriptions 

Land cover within the areas surveyed for caracara consisted of improved pasture (FLUCFCS 211).  The 
improved pastures consists of actively grazed cattle pastures with bahia grass and isolated patches of slash 
pine, cabbage palm and Brazilian pepper.  Surrounding land uses in the vicinity of the areas surveyed for 
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caracara include the St. Lucie County Landfill, Tropicana, CEMEX, Power sub-station, water treatment 
facility and other miscellaneous industrial, commercial and residential development.  See Figure 2.  

3.0 Audubon’s Crested Caracara Survey 

3.1 Survey Design and Planning 

Pursuant to the USFWS’s Crested Caracara Survey Protocol – Additional Guidance (November 2015) the 
following survey design was developed.  During the PD&E Study field reconnaissance conducted July 2, 
and 15, 2015 the previous observation blocks and locations were evaluated to determine if these were still 
suitable for the 2016 survey.  It was determined due to the presence of buildings or dense vegetation 
along Midway Road changes to the observation blocks was recommended.  In addition, the 2015 survey 
did not include areas north of Midway Road between the project limits where suitable habitat is located.  
Attached is a map (Figure 2) showing the location of the observation stations.  The stations were selected 
such that suitable caracara nesting and foraging habitat as well as the suspected nest tree could be 
observed.  Three observation points were established along Midway Road in order to clearly see the 
pastures both north and south of Midway.  An additional, observation point was added for this survey 
approximately 1500 meters north of Midway Road, west of Selvitz Road.   Each of these station locations 
provided for unobstructed views of the project area and could be accessed via existing public roads. Thus, 
no private property access requests were needed.   
 
The following provides the site location information for each Station:  
 
Station No. Latitude Longitude Section/Township/Range County 

Station 1 27.374744 -80.403206 Sec. 2, Township 36, Range 39 

St. Lucie 
Station 2 27.374013 -80.401119 Sec. 2, Township 36, Range 39 

Station 3 27.373885 -80.399309 Sec. 2, Township 36, Range 39 

Station 4 27.387206 -80.3665 Sec. 31, Township 35, Range 40 

 
 
Surveys were conducted from January 6, 2016 through April 26, 2016 in general accordance with the 
USFWS 2015 survey protocol.   Each station was monitored two weeks apart beginning 15 minutes 
before sunrise and concluding late morning (approximately 3 hours after sunrise).  No evening surveys 
were conducted. From a stationary position, the surveyors would search for caracara activity and presence 
of other birds that might elicit a response from caracara or indicate the presence of carrion that may attract 
caracaras.  All surveys were conducted from inside the field vehicle, and, if applicable, surveyors would 
move to the truck bed to obtain a clearer view of the area. Surveys were conducted using high-power 
binoculars. Standard data forms were used to record weather conditions, general bird activity, caracara 
observations, and flight patterns. If a caracara was observed, the time, number of individuals, approximate 
age, and behavior was recorded on the data sheets (Appendix A).  Other wildlife observations were also 
recorded.  
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4.0 Survey Results 

Adult and juvenile caracara were observed during field surveys, and all observed caracara activity is 
presented in Figures 3A and 3B. A summary of all caracara activity is provided in Table 1. The 
corresponding field data sheets are provided in Appendix A.  

One active caracara nest was observed within the project area. However, the nest observed during 2016 
survey was approximately 190 meters northeast of the location documented by others in the 2015 survey.  
During the first month of the survey, both adult and juvenile caracara were observed utilizing the nest. 
However, as the survey season continued, activity at the nest declined.  

Caracara individuals were observed at Stations 1-3 but not at Station 4. Station 4 is north of the proposed 
project, and was the furthest distance from the nest tree. Suitable habitat was present throughout the area 
surrounding Station 4.  

Caracara activity around the nest tree was generally grouped into three categories: perching on a 
telephone pole, perching on the adjacent fence, or flying to and from the area of the nest to the 
surrounding pastures both north and south of Midway Road. Hunting, perching, and preening behaviors 
were observed during many of the surveys. At the end of the survey period, only one adult was 
documented.  

Other bird species documented either foraging in the pastures or roadside swales or flying over the site 
included sandhill cranes (Grus canadensis), white ibis (Eudocimus albus), glossy ibis (Plegadis 
falcinellus), laughing gull (Leucophaeus atricilla), black (Coragyps atratus) and turkey vultures 
(Cathartes aura), red-shouldered hawk (Buteo lineatus), great blue heron (Ardea herodias), brown 
pelicans (Pelecanus occidentalis), wild turkey (Meleagris gallopavo), American kestrel (Falco 
sparverius), wood stork (Mycteria americana), eastern meadowlark (Sturnella magna), American robin 
(Turdus migratorius), red-tailed hawk (Buteo jamaicensis), osprey (Pandion haliaetus), belted kingfisher 
(Megaceryle alcyon), red-bellied woodpeckers (Melanerpes carolinus), duck species, and passerine 
songbirds. Additionally, a bald eagle (Haliaeetus leucocephalus) was seen on several surveys either 
flying above a station or within a field at a station.   

 

Table 1 - Summary of Caracara Activity Observed 

Date 
Number of 
Individuals 

Time 
Station 

ID 
Activity Observed 

1/5/16 2 7:05 AM 1 Adults flew S to N into pine tree 
1/5/16 2 7:15 AM 1 Immature flew into nest tree 
1/5/16 2 7:30 AM 1 Adults feeding and perching near power pole 
1/5/16 2 8:30 AM 1  Same adults as 7:05 sighting flew W over I-95 

1/12/16 1 7:43 AM 3 Adult flew into pine tree at NE corner of property 

1/12/16 2 8:15 AM 3 
Adults flew S to N, perched in pine tree, then landed in 

field 
1/12/16 2 8:20 AM 3 Adults from station 1 returned to nest 

1/19/16 2 9:13 AM 1 
One adult flew into palm and one adult perched on fence 

post 
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Table 1 - Summary of Caracara Activity Observed 

Date 
Number of 
Individuals 

Time 
Station 

ID 
Activity Observed 

1/26/16 2 8:19 AM 2 
Adults flew from S to pine tree then flew towards Station 

1 
2/2/16 1 8:00 AM 1 Adult perched on power pole 

2/2/16 1 8:05 AM 1 
Adult perched on power pole, then flew to opposite side 

of field 

2/4/16 2 7:30 AM 2 
One adult flew S over station, then E towards station 1 

and joined with 2nd adult near road 
2/9/16 1 7:30 AM 3 Adult flew S across station 

2/17/16 1 6:55 AM 1 Adult flew from nest tree to power pole 

2/17/16 1 7:15 AM 1 
Adult flew from S across field to power pole, then to 

ground to eat 
2/18/16 1 7:05 AM 2 Adult flew N to S over station, then back to nest 

3/1/16 1 7:17 AM 1 
Adult flew from S, landed in road, captured prey, then 

flew N  

3/2/16 1 7:01 AM 2 
Adult flew over station to the N, then over tree line to 

station 1 
3/14/16 1 8:32 AM 1 Adult perched on power pole 

3/14/16 1 9:26 AM 1 
Adult flew from the E, perched on power pole, then flew 

N 

3/14/16 1 9:57 AM 1 
Adult flew from the N and perched on power pole, then 

flew to ground and captured prey 
3/18/16 1 8:30 AM 2 Adult perched on power pole 
3/18/16 1 9:47 AM 2 Adult flew SW over I-95 

3/28/16 1 9:29 AM 1 
Adult seen walking on roadway, then perched on fence 

post 

3/31/16 1 8:19 AM 2 
Adult perched on power pole at station 1, then flew E to 

ground, then back to pole at 9:01 AM 

4/9/16 1 8:15 AM 1 
Adult flew N to power pole, perched, preened, then flew 

N out of sight 
4/11/16 1 7:57 AM 2 Adult perched on power pole at station 1 

4/11/16 1 9:09 AM 2 
Adult perched on power pole at station 1, then flew E 

along tree line 

4/25/16 1 6:51 AM 1 
Adult perched on power pole, flew E, then landed on 

ground, flew back to pole and continued this activity until 
7:46 AM when caracara flew NE out of sight 

 

5.0  Conclusions 

Suitable habitat is present west and north of the Midway Road PD&E study area, and adult and juvenile 
caracaras were observed. Based on behavioral patterns observed throughout the season, it is likely that the 
nest tree was active with older juvenile caracara during the first half of the survey and less utilized during 
the latter half of the season. Kimley-Horn biologists observed a nesting pair of caracara and two juveniles 
during January surveys, and activity to and from the nest tree was frequent. By the end of February, it was 
rarer to see two adult caracaras, and activity centered around the nest was minimal. The nest is located 
within an agricultural area with frequent truck traffic on site. In addition, the parcel is located 
immediately east of the I-95 northbound on-ramp and Midway Road Interchange. Consequently, it is 
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reasonable to infer that the caracara in this area are not unduly disturbed by vehicle traffic.  The nest is 
located approximately 1,177 meters from the western end of the project limits.  

The 2016 survey results showed that the previously identified nest (2015) has moved approximately 190 
meters northeast.  No other nests were identified.  The primary buffer (300 meters) lies outside the project 
area.  The secondary buffer (1500 meters) overlaps the western end of the project area at Glades Cut Off 
Road.  However, there is no new construction at the intersection with Glades Cut Off Road. The proposed 
widening ends east of Glades Cut Off, so construction would consist of “tie in” to the existing four lanes.  
The FDOT commits to the following during construction to minimize impacts to the caracara:  

 
 Construction will be timed outside of nesting season for the “tie in” to Glades Cut Off Road 
 Construction staging will be prohibited within the primary or secondary buffers.  
 Prior to construction an updated caracara nest survey will be performed.  Additional coordination 

will be conducted, if necessary with USFWS.   
 
Based on the lack of construction in the primary or secondary buffers and the implementation of the 
commitments listed above, FDOT has determined that the project may affect, but is not likely to adversely 
affect the Audubon’s crested caracara.   
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caracaras (Caracara cheriway audubonii) in Florida. Technical Report No. 18. Florida Fish and 
Wildlife Conservation Commission, Tallahassee, Florida (Appendix A).  
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FIGURE 1 
PROJECT LOCATION MAP 
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FIGURE 2 

SURVEY LOCATIONS 
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FIGURES 3A AND 3 B 
CARACARA SURVEY RESULTS 
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APPENDIX A 
CARACARA SURVEY DATA SHEETS 

















































































MIDWAY ROAD PD&E AUDUBON’S CRESTED CARACARA SURVEY REPORT 
 

 

APPENDIX B 
PHOTOGRAPHS 

 

 



© 2016 Kimley-Horn and Associates, Inc.

445 24th Street, Suite 200, Vero Beach, FL 32960
Phone  (772) 794-4100
www.kimley-horn.com

Appendix BFinancial Project ID: 
231440-3-22-01

SCALE:      NTS DATE: June 2016

Project Development and Environment Study (PD&E)
Midway Road (CR 712)

Audubon’s Crested Caracara Survey
St. Lucie County, FL

Site Photographs

Typical view of pasture at the stations

Typical view of pasture at the stations



© 2016 Kimley-Horn and Associates, Inc.

445 24th Street, Suite 200, Vero Beach, FL 32960
Phone  (772) 794-4100
www.kimley-horn.com

Appendix BFinancial Project ID: 
231440-3-22-01

SCALE:      NTS DATE: June 2016

Project Development and Environment Study (PD&E)
Midway Road (CR 712)

Audubon’s Crested Caracara Survey
St. Lucie County, FL

Site Photographs

Typical view of pasture at the stations

Typical view of pasture at the stations



MIDWAY ROAD (CR 712) PD&E ENDANGERED SPECIES BIOLOGICAL ASSESSMENT 
 

E 
 

APPENDIX E 
FLORIDA WOOD STORK COLONIES CORE FORAGING 

AREAS MAP 





MIDWAY ROAD (CR 712) PD&E ENDANGERED SPECIES BIOLOGICAL ASSESSMENT 
 

F 
 

APPENDIX F 
STANDARD PROTECTION MEASURES FOR THE EASTERN 

INDIGO SNAKE 
 
 



STANDARD PROTECTION MEASURES FOR THE EASTERN INDIGO SNAKE 
U.S. Fish and Wildlife Service 

August 12, 2013 
 
The eastern indigo snake protection/education plan (Plan) below has been developed by the U.S. 
Fish and Wildlife Service (USFWS) in Florida for use by applicants and their construction 
personnel. At least 30 days prior to any clearing/land alteration activities, the applicant shall 
notify the appropriate USFWS Field Office via e-mail that the Plan will be implemented as 
described below (North Florida Field Office: jaxregs@fws.gov; South Florida Field Office: 
verobeach@fws.gov; Panama City Field Office: panamacity@fws.gov). As long as the signatory 
of the e-mail certifies compliance with the below Plan (including use of the attached poster and 
brochure), no further written confirmation or “approval” from the USFWS is needed and the 
applicant may move forward with the project. 
 
If the applicant decides to use an eastern indigo snake protection/education plan other than the 
approved Plan below, written confirmation or “approval” from the USFWS that the plan is 
adequate must be obtained. At least 30 days prior to any clearing/land alteration activities, the 
applicant shall submit their unique plan for review and approval. The USFWS will respond via e-
mail, typically within 30 days of receiving the plan, either concurring that the plan is adequate or 
requesting additional information. A concurrence e-mail from the appropriate USFWS Field 
Office will fulfill approval requirements.  
 
The Plan materials should consist of: 1) a combination of posters and pamphlets (see Poster 
Information section below); and 2) verbal educational instructions to construction personnel by 
supervisory or management personnel before any clearing/land alteration activities are initiated 
(see Pre-Construction Activities and During Construction Activities sections below).  
 
POSTER INFORMATION 
 
Posters with the following information shall be placed at strategic locations on the construction 
site and along any proposed access roads (a final poster for Plan compliance, to be printed on 11” 
x 17” or larger paper and laminated, is attached): 
 
DESCRIPTION: The eastern indigo snake is one of the largest non-venomous snakes in North 
America, with individuals often reaching up to 8 feet in length. They derive their name from the 
glossy, blue-black color of their scales above and uniformly slate blue below. Frequently, they 
have orange to coral reddish coloration in the throat area, yet some specimens have been reported 
to only have cream coloration on the throat. These snakes are not typically aggressive and will 
attempt to crawl away when disturbed. Though indigo snakes rarely bite, they should NOT be 
handled.   
 
SIMILAR SNAKES: The black racer is the only other solid black snake resembling the eastern 
indigo snake. However, black racers have a white or cream chin, thinner bodies, and WILL BITE 
if handled. 
 
LIFE HISTORY: The eastern indigo snake occurs in a wide variety of terrestrial habitat types 
throughout Florida. Although they have a preference for uplands, they also utilize some wetlands 
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and agricultural areas. Eastern indigo snakes will often seek shelter inside gopher tortoise 
burrows and other below- and above-ground refugia, such as other animal burrows, stumps, 
roots, and debris piles. Females may lay from 4 - 12 white eggs as early as April through June, 
with young hatching in late July through October. 
 
PROTECTION UNDER FEDERAL AND STATE LAW: The eastern indigo snake is 
classified as a Threatened species by both the USFWS and the Florida Fish and Wildlife 
Conservation Commission. “Taking” of eastern indigo snakes is prohibited by the Endangered 
Species Act without a permit. “Take” is defined by the USFWS as an attempt to kill, harm, 
harass, pursue, hunt, shoot, wound, trap, capture, collect, or engage in any such conduct.  
Penalties include a maximum fine of $25,000 for civil violations and up to $50,000 and/or 
imprisonment for criminal offenses, if convicted. 
 
Only individuals currently authorized through an issued Incidental Take Statement in association 
with a USFWS Biological Opinion, or by a Section 10(a)(1)(A) permit issued by the USFWS, to 
handle an eastern indigo snake are allowed to do so. 
 
IF YOU SEE A LIVE EASTERN INDIGO SNAKE ON THE SITE:  
 
• Cease clearing activities and allow the live eastern indigo snake sufficient time to move 

away from the site without interference;  
• Personnel must NOT attempt to touch or handle snake due to protected status.   
• Take photographs of the snake, if possible, for identification and documentation purposes.   
• Immediately notify supervisor or the applicant’s designated agent, and the appropriate 

USFWS office, with the location information and condition of the snake.   
• If the snake is located in a vicinity where continuation of the clearing or construction 

activities will cause harm to the snake, the activities must halt until such time that a 
representative of the USFWS returns the call (within one day) with further guidance as to 
when activities may resume. 

 
IF YOU SEE A DEAD EASTERN INDIGO SNAKE ON THE SITE: 
 
• Cease clearing activities and immediately notify supervisor or the applicant’s designated 

agent, and the appropriate USFWS office, with the location information and condition of 
the snake.   

• Take photographs of the snake, if possible, for identification and documentation purposes.   
• Thoroughly soak the dead snake in water and then freeze the specimen. The appropriate 

wildlife agency will retrieve the dead snake.   
 
Telephone numbers of USFWS Florida Field Offices to be contacted if a live or dead 
eastern indigo snake is encountered: 
 
North Florida Field Office – (904) 731-3336  
Panama City Field Office – (850) 769-0552  
South Florida Field Office – (772) 562-3909  
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PRE-CONSTRUCTION ACTIVITIES  
 
1. The applicant or designated agent will post educational posters in the construction office and 
throughout the construction site, including any access roads. The posters must be clearly visible 
to all construction staff. A sample poster is attached. 
 
2. Prior to the onset of construction activities, the applicant/designated agent will conduct a 
meeting with all construction staff (annually for multi-year projects) to discuss identification of 
the snake, its protected status, what to do if a snake is observed within the project area, and 
applicable penalties that may be imposed if state and/or federal regulations are violated. An 
educational brochure including color photographs of the snake will be given to each staff 
member in attendance and additional copies will be provided to the construction superintendent 
to make available in the onsite construction office (a final brochure for Plan compliance, to be 
printed double-sided on 8.5” x 11” paper and then properly folded, is attached).  Photos of 
eastern indigo snakes may be accessed on USFWS and/or FWC websites.  
 
3. Construction staff will be informed that in the event that an eastern indigo snake (live or dead) 
is observed on the project site during construction activities, all such activities are to cease until 
the established procedures are implemented according to the Plan, which includes notification of 
the appropriate USFWS Field Office. The contact information for the USFWS is provided on the 
referenced posters and brochures. 
 
DURING CONSTRUCTION ACTIVITIES  
 
1. During initial site clearing activities, an onsite observer may be utilized to determine whether 
habitat conditions suggest a reasonable probability of an eastern indigo snake sighting (example: 
discovery of snake sheds, tracks, lots of refugia and cavities present in the area of clearing 
activities, and presence of gopher tortoises and burrows). 
 
2. If an eastern indigo snake is discovered during gopher tortoise relocation activities (i.e. burrow 
excavation), the USFWS shall be contacted within one business day to obtain further guidance 
which may result in further project consultation. 
 
3. Periodically during construction activities, the applicant’s designated agent should visit the 
project area to observe the condition of the posters and Plan materials, and replace them as 
needed. Construction personnel should be reminded of the instructions (above) as to what is 
expected if any eastern indigo snakes are seen. 
 
POST CONSTRUCTION ACTIVITIES  
 
Whether or not eastern indigo snakes are observed during construction activities, a monitoring 
report should be submitted to the appropriate USFWS Field Office within 60 days of project 
completion. The report can be sent electronically to the appropriate USFWS e-mail address listed 
on page one of this Plan. 
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ATTENTION: 
THREATENED EASTERN INDIGO 
SNAKES MAY BE PRESENT ON 

THIS SITE!!! 
IF YOU SEE A LIVE EASTERN INDIGO SNAKE ON THE SITE:   
 

• Cease clearing activities and allow the eastern indigo snake sufficient time to move away from the site 
without interference.  

• Personnel must NOT attempt to touch or handle snake due to protected status.   
• Take photographs of the snake, if possible, for identification and documentation purposes.   
• Immediately notify supervisor or the applicant’s designated agent, and the appropriate U.S. Fish and 

Wildlife Service (USFWS) office, with the location information and condition of the snake.   
• If the snake is located in a vicinity where continuation of the clearing or construction activities will cause 

harm to the snake, the activities must halt until such time that a representative of the USFWS returns the 
call (within one day) with further guidance as to when activities may resume. 

  
IF YOU SEE A DEAD EASTERN INDIGO SNAKE ON THE SITE:  
 

• Cease clearing activities and immediately notify supervisor or the applicant’s designated agent, and the 
appropriate USFWS office, with the location information and condition of the snake.   

• Take photographs of the snake, if possible, for identification and documentation purposes.   
• Thoroughly soak the dead snake in water and then freeze the specimen. The appropriate wildlife agency will 

retrieve the dead snake.  
 
USFWS Florida Field Offices to be contacted if a live or dead eastern indigo snake is encountered: 
 North Florida Field Office – (904) 731-3336  
 Panama City Field Office – (850) 769-0552  
 South Florida Field Office – (772) 562-3909  
  
Killing, harming, or harassing indigo snakes is strictly prohibited and punishable under State and Federal Law. 
 
DESCRIPTION:  The eastern indigo snake is one of the largest non-venomous snakes in North America, with individuals 
 often reaching up to 8 feet in length. They derive their name from the glossy, blue-black color of their 
 scales above and uniformly slate blue below. Frequently, they have orange to coral reddish coloration 
 in the throat area, yet some specimens have been reported to only have cream coloration on the 
 throat. These snakes are not typically aggressive and will attempt to crawl away when disturbed. 
 Though indigo snakes rarely bite, they should NOT be handled.   
  
SIMILAR SNAKES:  The black racer is the only other solid black snake resembling the eastern indigo snake. However, black 
 racers have a white or cream chin, thinner bodies, and WILL BITE if handled. 
  
LIFE HISTORY:  The eastern indigo snake occurs in a wide variety of terrestrial habitat types throughout Florida. 
 Although they have a preference for uplands, they also utilize some wetlands and agricultural areas. 
 Eastern indigo snakes will often seek shelter inside gopher tortoise burrows and other below- and above-
 ground refugia, such as other animal burrows, stumps, roots, and debris piles. Females may lay from 4 - 12 
 white eggs as early as April through June, with young hatching in late July through October. 
  
PROTECTION: The eastern indigo snake is classified as a Threatened species by both the USFWS and the Florida Fish and 
 Wildlife Conservation Commission. “Taking” of eastern indigo snakes is prohibited by the 
 Endangered Species Act without a permit. “Take” is defined by the USFWS as an attempt to kill, harm, 
 harass, pursue, hunt, shoot, wound, trap, capture, collect, or engage in any such conduct. Penalties include 
 a maximum fine of $25,000 for civil violations and up to $50,000 and/or imprisonment for criminal 
 offenses, if convicted. 
  

Only individuals currently authorized through an issued Incidental Take Statement in association with a  
USFWS Biological Opinion, or by a Section 10(a)(1)(A) permit issued by the USFWS, to handle  an  

eastern indigo snake are allowed to do so. 

Photo: Dirk Stevenson 

    August 12, 2013 



IF YOU SEE A LIVE EASTERN 
INDIGO SNAKE ON THE SITE:  
  

• Cease clearing activities and allow 
the eastern indigo snake sufficient 
time to move away from the site 
without interference.  

• Personnel must NOT attempt to 
touch or handle snake due to 
protected status.   

• Take photographs of the snake, if 
possible, for identification and 
documentation purposes.   

• Immediately notify supervisor or the 
applicant’s designated agent, and the 
appropriate U.S. Fish and Wildlife 
Service (USFWS) office, with the 
location information and condition of 
the snake.   

• If the snake is located in a vicinity 
where continuation of the clearing or 
construction activities will cause 
harm to the snake, the activities must 
halt until such time that a 
representative of the USFWS returns 
the call (within one day) with further 
guidance as to when activities may 
resume. 

  

IF YOU SEE A DEAD EASTERN 
INDIGO SNAKE ON THE SITE: 
  

• Cease clearing activities and 
immediately notify supervisor or the 
applicant’s designated agent, and the 
appropriate USFWS office, with the 
location information and condition of 
the snake.   

• Take photographs of the snake, if 
possible, for identification and 
documentation purposes.   

• Thoroughly soak the dead snake in 
water and then freeze the specimen. 
The appropriate wildlife agency will 
retrieve the dead snake.   

  
USFWS Florida Field Offices to be 
contacted if a live or dead eastern indigo 
snake is encountered: 
 
North Florida ES Office – (904) 731-3336  
Panama City ES Office – (850) 769-0552  
South Florida ES Office – (772) 562-3909  
 
 
 
 

DESCRIPTION:  The eastern indigo snake is 
one of the largest non-venomous snakes in North 
America, with individuals often reaching up to 8 
feet in length. They derive their name from the 
glossy, blue-black color of their scales above 
and uniformly slate blue below. Frequently, they 
have orange to coral reddish coloration in the 
throat area, yet some specimens have been 
reported to only have cream coloration on the 
throat. These snakes are not typically aggressive 
and will attempt to crawl away when disturbed. 
Though indigo snakes rarely bite, they should 
NOT be handled.   
 
SIMILAR SNAKES:  The black racer is the 
only other solid black snake resembling the 
eastern indigo snake. However, black racers 
have a white or cream chin, thinner bodies, and 
WILL BITE if handled. 

 
LIFE HISTORY:  The eastern indigo snake 
occurs in a wide variety of terrestrial habitat 
types throughout Florida. Although they have a 
preference for uplands, they also utilize some 
wetlands and agricultural areas. Eastern indigo 
snakes will often seek shelter inside gopher 
tortoise burrows and other below- and above-
ground refugia, such as other animal burrows, 
stumps, roots, and debris piles. Females may lay 
from 4 - 12 white eggs as early as April through 
June, with young hatching in late July through 
October. 



Killing, harming, or harassing indigo 
snakes is strictly prohibited and 
punishable under State and Federal Law. 
 
 
Only individuals currently authorized 
through an issued Incidental Take Statement 
in association with a USFWS Biological 
Opinion, or by a Section 10(a)(1)(A) permit 
issued by the USFWS, to handle an eastern 
indigo snake are allowed to do so. 
 
 
LEGAL STATUS:  The eastern indigo 
snake is classified as a Threatened species 
by both the USFWS and the Florida Fish 
and Wildlife Conservation Commission. 
“Taking” of eastern indigo snakes is 
prohibited by the Endangered Species Act 
without a permit. “Take” is defined by the 
USFWS as an attempt to kill, harm,  harass, 
pursue, hunt, shoot, wound, trap, capture, 
collect, or engage in any such conduct. 
Penalties include a maximum fine of 
$25,000 for civil violations and up to 
$50,000 and/or imprisonment for criminal 
offenses, if convicted. 
 
 

 
 ATTENTION: 

THREATENED EASTERN INDIGO 
SNAKES MAY BE PRESENT ON 

THIS SITE!!! 
 
 
 
 
 
 
 
 
 
 
 

Please read the following 
information provided by the 
U.S. Fish and Wildlife Service 

to become familiar with 
standard protection measures 
for the eastern indigo snake. 
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Executive Summary 
 
This CSER was prepared in accordance with the FDOT PD&E Manual, Part 2, Chapter 22 (latest 
revision). The purpose of this report is to present the findings of a Level 1 contamination screening 
evaluation for the proposed improvements; to identify, review, and evaluate known or potential 
contamination problems; provide risk rankings for properties, facilities or sites that have the potential 
for contamination to affect the proposed improvements; and to present recommendations concerning 
these problems. This CSER includes file and regulatory document research, local and state historical 
land use reviews, field reconnaissance, and interviews with site/facility owners (when necessary) and 
nearby businesses and residents where possible. The details for each site investigated are discussed 
in the table provided in Appendix A. 
 
For purposes of this report, the project study area includes an approximate 500 foot area extending 
beyond the project corridor or potential pond areas and 1000 feet for solid waste facilities which meets 
the search requirements for the SFWMD. Suspect facilities or sites within this search distance are 
investigated for their potential for petroleum contamination or hazardous materials to impact the 
proposed project improvements. Details for specific sites are outlined in Appendix A.  Site locations 
are presented in Appendix B. 
 
When facilities/sites are identified in proximity to the right-of-way, they are assigned a risk ranking 
using the FDOT’s standard methodology (High, Medium, Low or No). In a similar manner, pond sites 
are assigned a risk ranking so they can be evaluated as part of the overall engineering design process. 
This Level 1 CSER has resulted in the following High/Medium risk rankings; all sites are discussed 
further in Appendix A: 
 

Table 1 
Risk Ranking Summary 

Mainline Sites 

Site Name 
Initial Risk 
Ranking 

Comments 

 
Townstar # 38 

 
High 

Based on the close proximity of the underground storage tank (UST) area to the right-
of-way (ROW) and the currently contaminated site status, this facility is given a 
contamination risk ranking of “High.” 

CSX Railroad  High 
Based on its close proximity to the project corridor, the CSX Railroad is given a 
contamination risk ranking of “High.” 

Former 
Agricultural 

Field 
Medium 

Based on historic uses of pesticides and herbicides, the Former Agricultural Fields are 
given a risk ranking of “Medium.” 

Potential Pond Areas 
Potential 

Pond Area 
Initial Risk 
Ranking 

Comments 

Pond A  
* Existing pond 

site 
Low 

Pond A is agricultural land dating back to 1970, woodlands dating back to 1992 and 
existing storm water pond since 2004.  Pond A is an existing Pond 

Exfiltration 
Trench 

Low Exfiltration trench to be within existing right of way.  

Pond B-1 Low Pond B-1 is a cement stockyard for the adjoining CEMEX plant. 

Pond B-2 Medium 
Pond B-2 is agricultural land dating back to 1970, woodlands dating back to 1992 and 
residences since 2004. 

Pond 1 Low Pond 1 is wetland and rangeland dating back to 1944. 

Pond 2-3 
* Existing pond 

site 
Low 

Pond 2-3 is agricultural land dating back to 1944, and woodlands dating back to 1969.  
Pond 2-3 is an existing pond  



 
 

For sites or potential pond areas ranked “No” or “Low,” no additional work is recommended at this 
time. These facilities are located at a distance that would not be expected to present 
contamination involvement to the project. Although the distances vary to make this determination, 
“No” and “Low” sites are generally greater than 100 feet from the project corridor or pond site. 
Should a facility’s permitting or regulatory status change between now and the time acquisitions 
are initiated, additional screening should be conducted. 
 
For those locations with a risk ranking of “Medium” or “High,” Level 2 field screening should be 
conducted unless proposed improvements do not include new right of way purchase or 
modifications to existing conditions. These sites have been determined to have potential 
contaminants, which may impact the project and are generally located within 100 feet of the 
project corridor or pond site. A soil and groundwater sampling plan should be developed for each 
site. The sampling plan would provide sufficient detail as to the number of soil and groundwater 
samples to be obtained and the specific analytical test to be performed. A site location sketch for 
each facility showing all proposed boring locations and groundwater monitoring wells would be 
prepared. Additional requirements for dewatering may be required by the SFWMD for impacted 
sites within 500 feet and solid waste facilities within 1000 feet of proposed dewatering areas. 
 
This Executive Summary provides a brief overview of the environmental contamination concerns 
associated with the proposed roadway improvement project. The reader should utilize the detailed 
information presented within this report for specific information regarding any area of particular 
interest. 
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1.0 Introduction 
 
This CSER was prepared in accordance with the FDOT PD&E Manual, Part 2, Chapter 22 (latest 
revision). The purpose of this report is to present the findings of a Level 1 contamination screening 
evaluation for the proposed improvements; to identify, review, and evaluate known or potential 
contamination problems; provide risk rankings for properties, facilities or sites that have the potential 
for contamination to affect the proposed improvements; and to present recommendations concerning 
these problems. This CSER includes file and regulatory document research, local and state historical 
land use reviews, field reconnaissance, and interviews with site/facility owners (when necessary) and 
nearby businesses and residents where possible. The details for each site investigated are discussed 
in the table provided in Appendix A. 
 

2.0 Project Description 
 
The Midway Rd. (CR 712) project corridor is centrally located in the eastern part of St. Lucie 
County, Florida, and is owned and maintained by St. Lucie County. The project corridor extends 
approximately 1.6 miles along Midway Rd. (Roadway ID 94530000), from Glades Cut Off Rd. 
(Mile Post 5.813) to Selvitz Rd. (Mile Post 7.405). The project ties into the existing 4-lane section 
to the west of Glades Cut Off Rd. and to future 4-lane segments from Selvitz Rd. to just east of 
US Highway 1. The project corridor is located in unincorporated St. Lucie County but is the 
northern border to the City of Port St. Lucie. 
 
Midway Rd. (CR 712) is a major east-west roadway that provides a vital connection to residents 
and commuters to and from Interstate 95 (I-95) to the commercial areas along US 1. Within the 
project limits, Midway Rd. (CR 712) is a two-lane undivided roadway with a varying posted speed 
from 35 to 45 miles per hour (mph). It is functionally classified as an Urban Principal Arterial and 
is designated as a hurricane evacuation route by the Florida Division of Emergency Management. 
The existing roadway typical section consists of two 12-foot lanes, one in each direction, and the 
existing right-of-way (ROW) varies with a minimum width of 70 feet. The land uses consist of 
residential, commercial, government, and industrial facilities, such as Tropicana Products, Inc., 
CEMEX, Packers of Indian River Ltd., US Post Office, St. Lucie County Sheriff’s Office, and New 
Horizons of the Treasure Coast, Inc.  
 
The study corridor includes a bridge (ID 940050) over Florida's Turnpike (SR 91). The Florida 
East Coast (FEC) railroad traverses the corridor by running adjacent and parallel to the Glades 
Cut Off Rd. Canal 103, which is part of the St. Lucie Water Control District, is the principal 
receiving water body for the project area and conveys stormwater from the west side of Florida's 
Turnpike through an existing concrete box culvert. The canal runs parallel along the south side of 
Midway Rd. (CR 712) and, after Selvitz Rd., it diverges and continues southeasterly to discharge 
into the North Fork of the St. Lucie River. The North Fork is designated as an Outstanding Florida 
Water and an Aquatic Preserve. It is the main collector water body in St. Lucie County and 
discharges into the Indian River Lagoon. The canal, along with the adjacent vegetative buffer, 
provides a physical separation to the residential homes on the south side. 
 
The Midway Rd. (CR 712) PD&E Study from Glades Cut Off Rd. to Selvitz Rd. will evaluate 
alternatives to widen the existing road from two to four lanes within the project limits in order to 
satisfy future traffic demand and capacity needs. The proposed study will also consider 
pedestrian, bicycle, and transit facilities and improvements to freight mobility, and it will evaluate 
operational improvements and access management into some commercial businesses along the 
project corridor. Additional right-of- way requirements will be evaluated during the PD&E study for 
offsite ponds in order to meet stormwater management requirements.  
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2.1 Purpose and Need 
 
Based on recent traffic data from St. Lucie County, the facility does not adequately handle the 
existing traffic demand. Without capacity improvements, the traffic operations along the corridor 
will continue to deteriorate. The primary purpose for this project is to provide additional capacity 
to meet existing and future traffic needs, improve safety by alleviating existing roadway and 
capacity deficiencies, and allow opportunities for pedestrian, bicycle, and transit facilities. The 
additional capacity will also improve freight mobility and enhance emergency evacuation along 
the project corridor. The purpose and need of this project are further described below and include 
Transportation Demand, Capacity, Plan Consistency, Social Demands and Economic 
Development, Modal Interrelationships, and Roadway Deficiencies.  

2.1.2 Transportation Demand 

 
The US Census-designated Port St. Lucie-Fort Pierce Metropolitan Statistical Area has been 
identified as one of the fastest growing metropolitan areas in Florida, which includes all of Martin 
and St. Lucie counties. From 2000 to 2010, this metropolitan area has experienced population 
growth from 319,426 persons in 2000 to 424,107 persons in 2010, representing an annual 
increase of 2.9%. Evaluating the population growth for the City of Port St. Lucie by itself revealed 
an even greater percentage increase. According to the Bureau of Economic and Business 
Research, the City has grown from a population of 88,769 in 2000 to 164,603 in 2010, 
representing an annual increase of 6.4%. This rapid population growth has resulted in a significant 
increase in surface transportation demand along major arterials such as the Midway Rd. (CR 712) 
corridor. The population of the Port St. Lucie-Fort Pierce metropolitan area is projected to increase 
from 424,107 persons in year 2010 to 648,600 persons in year 2035, representing a growth of 
approximately 53% (Bureau of Economic Business Research). As the population in the 
metropolitan area continues to increase, the developments in St. Lucie County will continue to 
push westward. In addition, the county is anticipated to experience traffic growth from the 
Developments of Regional Impact (DRI). A review of the recent DRI applications in the Treasure 
Coast Regional Planning Council shows the following statuses for the DRIs in the vicinity of the 
project corridor: 
 

 Completed - Orange Blossom Mall and St. Lucie West 
 Approved - The Reserve 
 Pending Notice of Proposed Change - LTC Ranch 
 Withdrawn - Provences and Orchard Park 

 
The DRI located along Midway Rd. (CR 712), which is LTC Ranch, would have the greatest impact 
on the project corridor if constructed. As currently approved, the development includes 4,000 
dwelling units of residential, over 1,505,000 square feet (sq. ft.) of office space, 725,000 sq. ft. of 
retail, and 1,960,200 sq. ft. of industrial space. However, the status of this development is pending 
Notice of Proposed Change that may result in a change in the size of the approved development.  
 
The approval of the LTC Ranch DRI will further increase the transportation demand resulting in 
congested conditions along the project corridor. Since Midway Rd. (CR 712) is one of the vital 
east-west corridors in St. Lucie County, it is critical to increase capacity to meet the anticipated 
future transportation demand.  
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2.1.3 Capacity 

 
Traffic data obtained from the St. Lucie County Transportation Planning Organization (TPO) 
Traffic Counts and Level of Service Report shows that the 2012 Annual Average Daily Traffic 
(AADT) along Midway Rd. (CR 712) west of Selvitz Rd. is 16,820 vehicles. Evaluating this traffic 
data using the 2012 FDOT Quality/Level of Service Handbook, the LOS is F which is beyond the 
St. Lucie County's adopted LOS criteria of E. This traffic data shows that the existing volume is 
already exceeding the capacity of the corridor which indicates that the roadway is operating in 
oversaturated and undesirable conditions. Furthermore, due to the industrial properties along the 
corridor, it has a high truck percentage at over 7% (Florida Traffic Online). The traffic is anticipated 
to increase to 29,200 AADT by 2040 and the corridor will continue to operate at LOS F with 
degraded traffic operation unless the capacity is increased. The future traffic projections are 
based on the FDOT District Four Design Traffic Technical Memorandum for the I-95 PD&E Study 
from north of Becker Rd. to south of SR 70. This project utilized the Greater Treasure Coast 
Regional Planning Model as the basis for the future traffic projections. Without improvements, the 
congestion on the Midway Rd. (CR 712) project corridor will continue to operate at unacceptable 
driving conditions for residents and commuters due to the increased traffic volumes. 

2.1.4 Plan Consistency 

 
Martin and St. Lucie counties have independent Metropolitan Planning Organization/Transportation 
Planning Organization (MPO/TPO) but share a common Regional Long Range Transportation 
Plan (RLRTP). The RLRTP establishes a unified strategy for transportation priorities and funding 
and creates a joint decision-making process regarding regional transportation issues. The Midway 
Rd. (CR 712) project corridor extends from Glades Cut Off Rd. to Selvitz Rd. and is identified in 
the Martin and St. Lucie 2035 RLRTP. The project is identified in the St. Lucie County TPO 2035 
Cost Feasible Plan (2016-2035) with a 2021-2025 implementation horizon. In addition, the project 
will be included in the next update to the State Transportation Improvement Program and the St. 
Lucie TPO Transportation Improvement Program. It should be noted that on the south side of the 
project corridor a multipurpose trail has been identified in the 2035 RLRTP in Table 4-9 of the 
Needs Plan Development. 

2.1.5 Social Demands & Economic Development 

 
Evacuation: Serving as part of the evacuation route network established by the Florida Division 
of Emergency Management, Midway Rd. (CR 712) plays an important role in facilitating traffic 
during emergency evacuation periods as it connects other major highways and arterials 
designated on the state evacuation route network within the project limits. These facilities include 
Okeechobee Rd. (SR 70), I-95, Glades Cut Off Rd. (CR 709), Selvitz Rd., South 25th Street (CR 
615), Oleander Avenue (CR 605), and US 1. During a twelve-month period in 2004-2005, St. 
Lucie County was hit directly by three major hurricanes. Midway Rd. (CR 712) is one of the 
county's most critical east-west routes and serves as a vital evacuation route for hurricanes or 
any other disasters. Additionally, widening Midway Rd. (CR 712) will ease traffic flow between 
South 25th Street and I-95, which will minimize a bottleneck effect during an emergency. It would 
also improve the ability of the local emergency management organization to evacuate large 
portions of the Treasure Coast in an acceptable timeframe which will enhance the safety of 
residents. 
 
Economic Development: The Treasure Coast Planning Council Alternative Infill Development 
Plan developed for Martin and St. Lucie counties has identified several regional workplace 
districts located along the Midway Rd. (CR 712) corridor. These regional workplace districts are 
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locations where business and economic development would be focused in order to provide jobs 
for residents within this metropolitan area. The Midway Rd. (CR 712) project area is a high-growth 
area. Important state and federal offices and nonprofit centers are located along Midway Rd. (CR 
712) or nearby streets. This includes the main St. Lucie County Branch of the US Post Office, St. 
Lucie County Sheriff's Office, St. Lucie County Health Department, St. Lucie County Fire District 
Office, Hospice of the Treasure Coast, and New Horizons of the Treasure Coast, Inc. (a mental 
health center which is currently expanding). Significant truck traffic from the nearby St. Lucie 
County Landfill, CEMEX, Packers of Indian River Ltd., and Tropicana Products, Inc. place 
additional demands on the roadway. Meanwhile, new residential units are planned nearby. The 
St. Lucie County Fairgrounds, the County's Emergency Operations Center, is just six miles west 
of the project site. 
 
According to the Martin and St. Lucie 2035 RLRTP, "The Regional Workplace Districts in St. Lucie 
County are located along the I-95 and Florida’s Turnpike corridors and include the Treasure Coast 
Education Research Development Authority (TCERDA) area; the Crossroads Park of Commerce; 
the existing Rinker and Tropicana facilities along Glades Cut Off Rd.; the LTC Ranch Commerce 
Park; St. Lucie West Commerce Park; and Torrey Pines Institute south of Tradition and Gatlin 
Boulevard. These districts are well-situated for regional access, have ample room to grow, and 
can provide jobs for local residents." The Midway Rd. (CR 712) project corridor is anticipated to 
serve as the main transportation corridor linking residents of both Martin and St. Lucie counties 
to this business area. Increasing the capacity along the project corridor will improve mobility and 
support the economic development of these districts as well as stimulate major construction 
activities that will contribute to economic growth within this area. 

2.1.6 Modal Interrelationships 

 
The accessibility to bicyclists and pedestrians along the corridor is minimal with only two sections 
of sidewalk within the corridor. They are located on the north side of Midway Rd. (CR 712) from 
East Torino Boulevard to Glades Cut Off Rd. and along the frontage of the recently constructed 
New Horizons medical facility. There are no bicycle lanes. During an initial field review (February 
7, 2014), pedestrians were noted walking on the grassed shoulder while pushing a child's stroller. 
Additionally, the existing bridge over the Florida's Turnpike does not have sufficient shoulder width 
to accommodate pedestrian or bicycle traffic. A review of the Martin and St. Lucie 2035 RLRTP 
identified a multipurpose trail in Table 4-9 of the Needs Development Plan that would run along 
the entirety of Midway Rd. (CR 712) to connect with the other proposed multipurpose trails located 
on Okeechobee Rd., Shin Rd., Glades Cut Off Rd., Selvitz Rd., and Midway Rd. (CR 712) to the 
east. The 2035 Future Bus and Train Network identified a proposed bus route along the entirety 
of Midway Rd. (CR 712) to connect to existing bus routes. Moreover, the County's Transit 
Development Plan from February 2014 identified Midway Rd. (CR 712) as a priority corridor to 
implement transit. The project will create opportunities to include pedestrian, bicycle, and transit 
facilities along the project corridor. 
 

2.1.7 Roadway Deficiencies 

 
The Midway Rd. (CR 712) bridge structure (ID 940050) over the Florida's Turnpike is located at 
Mile Post 6.346 and was constructed in 1957. The last inspection of the bridge was performed on 
December 19, 2013. Although the report notes no structural deficiencies, the bridge is classified 
as Functionally Obsolete. 
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2.2 Alternatives Considered 
 
Three build alternatives, including the Transportation System Management and Operations 
(TSMO) alternative, were developed and considered during the preliminary engineering phase of 
this study. The No-Build Alternative, TSMO Alternatives, and Build Alternative 1 (Canal 
Avoidance) and Alternative 2 (Box Culvert) are described below.     

2.2.1 No-Build Alternative 

 
No improvements are made to Midway Rd. (CR 712) within the limits of the study.  

2.2.3 Build Alternatives  

 
Transportation System Management and Operations (TSMO) Alternatives  
 
TSMO alternatives involve improvements designed to maximize the utilization and efficiency of 
the existing facility through improved system and demand management. The various TSMO 
options generally include traffic signal and intersection improvements, access management, and 
transit improvements.  The additional capacity required to meet the projected traffic volumes along 
Midway Rd. (CR 712) in the design year cannot be provided solely through the implementation of 
TSMO improvements.  
 
Build Alternative 1 (Canal Avoidance) 
 
The typical section includes two, 11-foot travel lanes in each direction separated by a 22-foot 
median.  Seven-foot buffered bike lanes would be provided in each direction located adjacent to 
the outside travel lanes.  Type F curb and gutter is used along the inside and outside lanes and 
collects stormwater runoff which is then directed to stormwater retention ponds. A six-foot wide 
sidewalk would be provided on the north side of the roadway, and a 12-foot-wide shared-use path 
would be provided along the south side of the roadway. The alignment for this alternative would 
shift to the north to avoid impacts to Canal 103. This typical section requires a minimum of 153 
feet of ROW. Since the existing County ROW width varies between 107 feet and 153 feet, from 
zero feet up to 46 feet of ROW would need to be acquired along the north side of the roadway. 
The design speed for this typical section would be 45 mph.  
 
Build Alternative 2 (Box Culvert)  
 
The roadway and pedestrian features of the typical section for this alternative are similar to 
Alternative 1 except that Canal 103 would be enclosed with a box culvert. The canal is located 
within ROW owned by both St. Lucie County and the City of Port St. Lucie. This typical section 
requires a minimum of 160 feet of ROW. Approximately 25 feet to 32.5 feet of ROW would need 
to be acquired from the City of Port St. Lucie along the south side of the roadway. Additionally, 
up to 28 feet of ROW would need to be acquired along the north side of the roadway. The design 
speed for this typical section would be 45 mph. 
 

3.0 Hydrogeologic Features 
 
The St. Lucie County Area is underlain by two (2) major aquifers; the deep artesian Florida aquifer 
and the shallow, nonartesian aquifer which are separated by a layer of slowly permeable clay and 
sand. Generally, the soils in the county consist of a sandy surface layer followed by a loamy or 
cemented subsoil with varying amounts of organic matter. The primary source of groundwater in the 
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county is derived from local precipitation stored in the nonartesian aquifer. Most of the St. Lucie 
County Area is drained through intermittent streams, creeks, rivers, closed depressions and grassy 
sloughs. Elevation in the area varies from sea level to about 60 feet above sea level. Groundwater 
flow direction can vary significantly in the county depending on localized surface or subsurface 
conditions such as elevation or manmade water control systems.   
 

4.0 Methodology 
 
A CSER was conducted within the existing and proposed ROW limits and extending outward 
approximately 500 feet. The purpose of the CSER is to evaluate the potential for environmental 
impacts associated with proposed construction within the project limits. The evaluation included the 
following tasks: 
 

 Document review using St. Lucie County Property Appraiser’s website; 
 

 A regulatory review of governmental databases for permits and or violations associated with 
environmental issues; 

 

 Obtaining and evaluating historical aerial photographs, topographic maps and soil surveys in 
an effort to determine potential contamination problem areas; 

 

 Conducting site visits to verify information provided and to identify other potential concerns 
within the vicinity of the project; 

 

 Determining the contamination potential and assigning a risk rank for each property within the 
proposed project limits. 

 
4.1 Regulatory Review 
 
An environmental database search using Environmental Data Management Inc. (EDM) was 
conducted on October 15, 2015 to identify sites, facilities or listings within close proximity of the project 
containing documented or suspected petroleum contamination or other hazardous materials. The 
regulatory review of federal and state environmental records utilizes an integrated geographic 
information system database. The search was conducted as a preliminary screening tool to identify 
facilities that are registered with various county, state, and federal agencies.  
 
The database search report provides geocoded and non-geocoded regulatory listings of interest that 
are identified within close proximity to the project. All are reviewed for the potential of contamination 
to impact the project. Each listing is located by address, facility ID number or field verified where 
possible. Generally, those identified to be more than 300 feet from the project are considered to be 
outside of the project limits and excluded from further investigation.  
 
Some sites may have more than one regulatory listing. The remaining listings are grouped by 
facility/site location (listings from multiple databases can be consolidated to individual property 
parcels) and are discussed in applicable sections of the Potential Contamination Sites Summary 
Table provided in Appendix A.  The reviewed records include information compiled by the United 
States Environmental Protection Agency (EPA), the Florida Department of Environmental Protection 
(FDEP), and other various reporting programs identified below. A complete list of all environmental 
record databases searched is included in the database search report. A copy of the Environmental 
Database Report is provided in Appendix D. 
 

 Federal NPL site list 
 Federal Delisted NPL site list 
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 Federal CERCLIS list 
 Federal CERCLIS NFRAP site List 
 Federal RCRA CORRACTS facilities list 
 Federal RCRA non-CORRACTS TSD facilities list 
 Federal RCRA generators list 
 Federal institutional controls / engineering controls registries 
 Federal ERNS list 
 State- and tribal - equivalent CERCLIS 
 State and tribal landfill and/or solid waste disposal site lists 
 State and tribal leaking storage tank lists 
 State and tribal registered storage tank lists 
 State and tribal institutional control / engineering control registries 
 State and tribal voluntary cleanup sites 
 State and tribal Brownfields sites 
 Local Brownfield lists 
 Local Lists of Landfill / Solid Waste Disposal Sites 
 Local Lists of Hazardous waste / Contaminated Sites 
 Local Land Records 
 Records of Emergency Release Reports 
 Other Ascertainable Records, including but not limited to: 

o DOT OPS   Incident and Accident Data 
o DOD    Department of Defense Sites 
o FUDS    Formerly Used Defense Sites 
o CONSENT    Superfund (CERCLA) Consent Decrees  
o ROD    Records Of Decision 
o US MINES    Mines Master Index File 
o TRIS    Toxic Chemical Release Inventory System 
o TSCA    Toxic Substances Control Act 
o PADS    PCB Activity Database System  
o FINDS    Facility Index System/Facility Registry System  
o DRYCLEANERS   Drycleaning Facilities 
o DEDB    Ethylene Dibromide Database Results  
o FL Cattle Dip Vats   Cattle Dipping Vats  
o TIER 2    Tier 2 Facility Listing  
o PRP    Potentially Responsible Parties 
o PCB TRANSFORMER  PCB Transformer Registration Database 
o COAL ASH DOE   Steam-Electric Plant Operation Data 
o COAL ASH EPA   Coal Combustion Residues Surface Impoundments 
o Financial Assurance   Financial Assurance Information Listing 

 
 
 
4.2 Supplemental Regulatory Information 
 
In addition to the EDM Report, Tierra South Florida (TSF) supplemented the regulatory records review 
with readily available information from various online sources as listed below. A copy of useful 
documentation is included in Appendix E. 
 

 FDEP Map Direct   
 FDEP OCULUS Document Management System 
 FDEP Storage Tank/Contaminated Facility (STCF) search 
 FDEP Hazardous Waste Facilities Search 
 FDEP Solid Waste Facility Inventory 
 EPA EnviroMapper for Envirofacts Multi-system Search 
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4.3 Aerial Photographs 
 
Historical aerial photographs were reviewed as part of the Level 1 CSER to develop a history of the 
previous land uses along the project corridor and to identify any areas, which may have historical uses 
which pose potential environmental concerns.  
 
Historical aerial photographs dated 1944, 1958, 1969, 1970, 1980, 1992, 1994, 1999, 2004, 2005, 
2006, 2007, 2009, 2010, 2012, 2014 were reviewed from the University of Florida (UF), FDOT Survey 
& Mapping, and Google Earth. A summary of our review is presented in the table below.  Copies of 
the 1944, 1958, 1969, 1970, 1980, 1992, and 2005 aerial photographs are presented in Appendix C. 
A copy of the 2012 aerial photograph is presented in Appendix B. 
 

TABLE 2 
SUMMARY OF AERIAL PHOTOGRAPH REVIEW 

Year Comment Source 

1944 
Midway Rd. (CR 712) is apparent. Land use in the vicinity of the study area can 
generally be described as primarily wetland, agricultural and rural residential.  

UF 

1958 
Glades Cut Off Rd., CSX Railroad and Florida Turnpike (SR 91) apparent. Man-made 
pond visible northeast of project west limit. No significant visible changes apparent in 
surrounding areas. 

UF 

1969-1970 No significant visible changes noted. 
UF & 

FDOT Survey & 
Mapping  

1980 
Industrial-type facility apparent near project west limit to the north. Additional 
residential housing apparent near project east limit. 

FDOT Survey & 
Mapping 

1992 
Townstar #38 and CEMEX Plant apparent at project west limit. Residential 
neighborhood roads apparent south of Midway Rd. (CR 712) Commercial structures 
apparent east of Florida Turnpike, north of Midway Rd. (CR 712) 

FDOT Survey & 
Mapping 

1999-2003 
Additional commercial structures apparent east of Florida Turnpike, north of Midway 
Rd. (CR 712) Sunshine Foodmart #343 apparent at project east limit. 

Google Earth 

2004 Residential housing apparent south of Midway Rd. (CR 712) Google Earth 

2005-2014 No significant visible changes noted 
FDOT Survey & 

Mapping & 
Google Earth 

 
 
 
4.4 Site Reconnaissance 
 
A site visit was conducted on October 29, 2015 to evaluate each property along the project corridor 
for potential contamination. The reconnaissance included a systematic inspection of each parcel 
adjoining the Midway Rd. (CR 712) corridor looking for signs of potential contamination. This was 
achieved by first driving the mainline roadway several times in both directions to get generalized 
information on the study area, then walking specific parcels of interest fronting the ROW to gain 
specific information regarding the usage and condition of the parcel. Photographs of parcels were 
obtained during the site inspection and select images are included in Appendix F.  
 
Some of the typical physical indicators for contamination include: UST/AST fill ports and vent pipes; 
oil/petroleum staining; drums; chemical containers; refuse; illicit dumping; solid waste; stressed 
vegetation; dry cleaning facilities; materials handling from adjacent businesses; petroleum 
dispensers; excavated areas; agricultural use areas; chemical mix/load areas; stormwater outfall 
areas; surface water indicators; and other property uses that may present environmental concerns. 
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The site reconnaissance in conjunction with the review of historical aerial photography allows the site 
to be ranked as to the degree of environmental concerns as discussed in Section 6.0 and Section 
7.0. 
 
4.5 Interviews/Correspondence 
 
Communication with land owners, facility operators, residents and governmental agencies can aid in 
the understanding of past and current land uses within the study area. Where possible or when 
necessary, interviews or requests for information are collected in an effort to identify potential 
concerns associated with petroleum storage tanks, automotive or marine, maintenance, service or 
repair, dry-cleaning processes, and other industrial or agricultural operations that could affect the 
project. Applicable records of communication, if any, documenting interviews or email 
correspondence are included in Appendix E.   
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5.0 Determination of Potential Risk 
 
After gathering and reviewing all readily available public information and conducting site 
reconnaissance, contamination risk rankings were assigned to sites of potential concern. The rating 
system is divided into four categories of risk as defined by the FDOT in Chapter 22 of the PD&E 
Guidelines Manual. These four degrees of risk are “No”, “Low”, “Medium” and “High”. This system 
expresses the degree of concern for potential contamination problems. Known problems may not 
necessarily present a high cause for concern if the regulatory agencies are aware of the situation and 
actions, where necessary, are either complete or are underway, and these actions will not have an 
adverse impact on the proposed project. 
 
No Risk Site 
A review of all available information finds there is nothing to indicate contamination would be a 
problem. It is possible that contaminants were handled on the property; however, all information (DEP 
reports, monitoring wells, water and soil samples, etc.) indicate that contamination problems should 
not be expected. An example of an operation that may receive this rating is a wholesale or retail outlet 
that handles hazardous materials in sealed containers that are never opened while at the facility, such 
as cans of spray paint at a "drug store." 
 
Low Risk Site 
The former or current operation has a hazardous waste generator identification (ID) number, or deals 
with hazardous materials; however, based on all available information, there is no reason to believe 
there would be any involvement with contamination in relation to this project. This is the lowest 
possible rating a gasoline station operating within current regulations can receive. This rating could 
also apply to a retail store that blends paint. Some Low sites, such as gas stations in compliance, 
should be reevaluated during the design phase. 
 
Medium Risk Site 
After a review of all available information, indications are found (reports, Notice of Violations, consent 
orders, etc.) that identify known soil and/or water contamination and that the problem does not need 
remediation, is being remediated (i.e., air stripping of the groundwater, etc.), or that continued 
monitoring is required. The complete details of remediation requirements are important to determine 
what the Department must do if the property were to be acquired. A recommendation should be made 
on each property falling into this category to its acceptability for use within the proposed project, what 
actions might be required if the property is acquired, and the possible alternatives if there is a need to 
avoid the property. This rating expresses the degree of concern for potential contamination problems. 
Known problems may not necessarily present a high cause for concern if the regulatory agencies are 
aware of the situation and corrective actions are either underway or complete. The actions may not 
have an adverse impact on the proposed project. 
 
High Risk Site 
After a review of all available information, there is a potential for contamination problems. Further 
assessment will be required after alignment selection to determine the actual presence and/or levels 
of contamination and the need for remedial action. A recommendation must be included for what 
further assessment is required. Conducting the actual Contamination Assessment is not expected to 
begin until the alignment is defined; however, circumstances may require additional screening 
assessments (i.e., collecting soil or water samples for laboratory analysis necessary to determine the 
presence and/or levels of contaminants) to begin earlier. Properties previously used as gasoline 
stations and which have not been evaluated or assessed would probably receive this rating. 
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6.0 Mainline Risk Rankings 
 
Based on the historical research, review of environmental record databases, site reconnaissance, and 
detailed file reviews completed by TSF, a total of eight (8) facilities and/or properties were located in 
close proximity to the study area, which may present the potential for finding petroleum contamination 
or hazardous materials and therefore may impact the proposed improvements for this project. Specific 
details for these sites are outlined in Appendix A and their locations are presented in Appendix B. 
 
Of the eight (8) mainline sites investigated, the following risk rankings have been applied: two (2) 
“High” ranking sites, one (1) “Medium” ranking sites, five (5) “Low” ranking sites, and zero (0) 
sites ranked "No" for potential contamination concerns.  The “High” and “Medium” ranked sites are 
discussed below: 
 
Townstar #38 
Contamination concerns: Petroleum Products 
Address: 6600 Midway Rd. 
Facility ID No.: 8942900 
Distance of UST storage area from project ROW: 40 feet northwest of project west limit 
 
Located at the west end of the project limit at northwest quadrant of Midway Rd. (CR 712) and Glades 
Cut Off Rd. During site reconnaissance, this site was observed as Marathon fuel station and Townstar 
convenience store. According to the (EDM) this facility currently maintains one (1) 22,000-gallon 
underground storage tank (UST) (unleaded gasoline) installed on May 1, 2009. Previous site layout 
included three (3) 10,000-gallon unleaded gasoline and one (1) 6,000-gallon diesel USTs. According 
to the Contamination Assessment Report (CAR) dated June 20, 3013, one discharge was reported on 
July 19, 1989 consisting of 11,000-gallons of automotive gasoline released from the UST system. In 
June 1992, a CAR detailed the installation and subsequent sampling of 76 soil borings and 23 monitor 
wells. Based on the results of this sampling event, a Remedial Action Plan (RAP) was developed and 
implemented to remediate the sites’ impacted media. The RAP was approved by the FDEP on January 
11, 1994, however the OCULUS database has no documents pertaining to the system startup or length 
of time the treatment system was in operation. When personnel visited the site in December 2008, the 
system had been installed but was not in operation and appeared deteriorated and non-functional after 
years of exposure to the elements.  Additional site assessment work was performed on April 1, 2013 
which included the collection of soil and groundwater samples. An Organic Vapor Analyzer (OVA) was 
used to screen the soil samples with the highest reading being 1003 parts per million (ppm) at 4 feet 
below land surface (BLS). Laboratory analytical results for the soil and groundwater samples were 
found to be above the State’s guidelines for the Cleanup Target Levels (CTL’s). Soil and groundwater 
analytical maps showing a contamination plume encroaching the ROW are provided in Appendix E. 
Based on the proximity of the former and current UST area to the right-of-way (40 feet northwest of 
project west limit) and the associated soil and groundwater contamination, this facility is given a 
contamination risk ranking of “High” for potential contamination to impact the project corridor. 
 
CSX Railroad  
Contamination concerns: Arsenic & Pesticides/ Herbicides 
Distance to ROW: Site within project corridor 
 
An operational CSX railroad corridor intersects the mainline project corridor, adjacent west of the 
project west limit. According to historical aerial photographs, this railroad corridor first appeared in the 
1958 aerial photograph. Historical aerial photographs are presented in Appendix C. Historically, 
railroads used arsenic based pesticides/herbicides for vegetation and weed control along its corridors 
as well as petroleum based and creosote compounds to preserve railroad ties. These compounds 
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have typically been identified in the surficial soils within railroad beds tested. Based on its proximity to 
the project corridor, the CSX Railroad is given a contamination risk ranking of “High.”  
 
Former Agricultural Field 
Contamination concerns: Herbicides, Pesticides & Heavy Metals 
Distance to ROW: Between Glades Cut Off Rd. and Florida’s Turnpike (1970 & 1980 historical aerials); 
Onsite for Pond A, Pond B-2, and Pond 2-3 
 
Agricultural lands used for row crops and citrus groves are typically associated with contamination from 
residual pesticides, herbicides, and heavy metals contaminants in the soil and/or groundwater. The 
potential for contamination is primarily in the vicinity of receiving, storage, mixing, washing and 
distribution areas. Agricultural uses of organic and inorganic pesticides are exempt from most RCRA 
provisions, provided that the farmers apply the chemicals on their own farms and in accordance with 
labeled instructions. Spills, improper application, too much application and application of disallowed 
pesticides are not exempted from these requirements. Additionally, citrus groves typically include 
diesel powered irrigation pumps and/or “Smudge Pots.” There exists the possibility of residual 
petroleum hydrocarbons and heavy metals in the soil and/or groundwater at these locations. Based on 
this information, areas used as agricultural are risk ranked "Medium" for potential contamination to 
impact the project corridor and ponds. 
 

7.0 Pond Area Risk Rankings 
 
Of the five (5) pond sites investigated plus an exfiltration trench, the following risk rankings have been 
applied: zero (0) “High” ranking sites, one (1) “Medium” ranking sites, five (5) “Low” ranking 
sites, and zero (0) sites ranked "No" for potential contamination concerns.   
 
7.1  Pond A 
 
The potential pond alternative is located south of Midway Rd. (CR 712) and east of CSX Railroad in 
St. Lucie County, Florida. Pond A encompasses approximately 0.60 acres of land. The location is 
shown on recent aerial photography presented in Appendix B. 
  
During site reconnaissance, Pond A was observed to be an existing stormwater pond adjacent to 
residential housing. Surrounding properties in the vicinity of the pond site include Midway Rd. (CR 
712) followed by the CEMEX plant to the north/northeast, Florida Turnpike to the east, and residences 
to the south. No unusual odors, staining, or indication of large amounts of solid waste or buried debris 
was observed.  
 
Historical Land Use Summary  
 
Historical aerial photographs dated 1944, 1958, 1969, 1970, 1980, 1992, 1994, 1999, 2004, 2005, 
2006, 2007, 2009, 2010, 2012, 2014 were reviewed from the University of Florida (UF), FDOT Survey 
& Mapping, and Google Earth. A summary of our review is presented in the table below.  Copies of 
the 1944, 1958, 1969, 1970, 1980, 1992, and 2005 aerial photographs are presented in Appendix C. 
A copy of the 2012 aerial photograph is presented in Appendix B. 
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Table 3 
Aerial Photograph Review of Pond A 

Year Comment Source 

1944-1958 

The potential pond area and surrounding areas are primarily rangeland and 
wetland.  
Offsite: Midway Rd. (CR 712) appears to the north, Florida turnpike apparent to 
the east, CSX Railroad and Glades Cut Off Rd. apparent west. 

 
UF 

 

1969-1980 
Area appears as agricultural property. 
Offsite: Industrial building apparent to the north. 

UF & 
FDOT Survey & 

Mapping 

1992-1998 
Area appears as a drainage canal. 
Offsite: CEMEX plant apparent north, commercial structures apparent northeast, 
residential roads apparent south. 

FDOT Survey & 
Mapping 

1999-2014 
Area appears as existing stormwater pond 
Offsite: Residential housing apparent south. 

FDOT Survey & 
Mapping & 

Google Earth 

 
Regulatory Review 
 
Former Agricultural Field 
Contamination concerns: Herbicides, Pesticides & Heavy Metals 
Distance of facility to Pond: Onsite  
 
Agricultural lands used for row crops and citrus groves are typically associated with contamination from 
residual pesticides, herbicides, and heavy metals contaminants in the soil and/or groundwater. The 
potential for contamination is primarily in the vicinity of receiving, storage, mixing, washing and 
distribution areas. Agricultural uses of organic and inorganic pesticides are exempt from most RCRA 
provisions, provided that the farmers apply the chemicals on their own farms and in accordance with 
labeled instructions. Spills, improper application, too much application and application of disallowed 
pesticides are not exempted from these requirements. Additionally, citrus groves typically include 
diesel powered irrigation pumps and/or “Smudge Pots”. There exists the possibility of residual 
petroleum hydrocarbons and heavy metals in the soil and/or groundwater at these locations. Based on 
this information, areas used for agricultural purposes are considered contamination concerns to impact 
the project improvements. 
 
CEMEX-West Ft. Pierce Ready-Mix & Block 
Address: 6100 Midway Rd. (CR 712) 
Facility ID No.: 8520370 
Distance of facility to Pond: 230 feet north 
 
Located approximately 230 feet north of Pond 1. During site reconnaissance, this site was observed 
as CEMEX plant. According to the EDM report, this facility currently maintains one (1) 200-gallon 
waste-oil aboveground storage tank (AST) installed on July 1, 1984 and one (1) 20,000-gallon diesel 
AST installed April 1, 2005. A Tank Closure Assessment Report dated April 10, 2002 indicated that 
petroleum contaminated soil was removed from the former dispenser island area in conjunction with 
the system removal in April 2001.  Two (2) shallow-monitor wells were installed with no dissolved 
petroleum constituents detected. A No Further Action (NFA) status has been granted for this facility.  
 
Risk Ranking 
 
Based on the current regulatory listings and the property currently developed as a pond site, Pond A 
is given a risk ranking of "Low" for risk of potential contamination.  For those locations with a risk 
ranking of “Low,” no additional assessment is recommended.   
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7.2 Pond B-1 
 
The potential pond alternative is located northwest of Midway Rd. (CR 712) and Florida Turnpike 
overpass, in St. Lucie County, Florida. Pond B-1 encompasses approximately 1.86 acres of land. The 
location is shown on recent aerial photography presented in Appendix B. 
  
During site reconnaissance, Pond B-1 was observed to be a cement stockpile yard for the adjoining 
CEMEX plant in operation since 1985, and the proposed area for Pond B-1 has been used as a 
cement stockpile yard since 2004. Surrounding properties in the vicinity of the pond site include man 
made ponds to the north, Florida Turnpike to the east, residences to the south, and CEMEX plant to 
the west. 
 
Historical Land Use Summary  
 
Historical aerial photographs dated 1944, 1958, 1969, 1970, 1980, 1992, 1994, 1999, 2004, 2005, 
2006, 2007, 2009, 2010, 2012, 2014 were reviewed from the University of Florida (UF), FDOT Survey 
& Mapping, and Google Earth. A summary of our review is presented in the table below.  Copies of 
the 1944, 1958, 1969, 1970, 1980, 1992, and 2005 aerial photographs are presented in Appendix C. 
A copy of the 2012 aerial photograph is presented in Appendix B. 
 

Table 4 
Aerial Photograph Review of Pond B- 1 

Year Comment Source 

1944 
The potential pond area and surrounding areas are primarily rangeland and 
wetland. Midway Rd. (CR 712) appears to the south. 

 
UF 

 

1958 
Northwest section of pond appears as part of man-made pond. 
Offsite: Florida turnpike apparent to the east, Glades Cut Off Rd. apparent west. 

UF 
 

1969-1980 
No significant changes apparent.  
Offsite: Agricultural field apparent south. 

UF & 
FDOT Survey & 

Mapping 

1992-1998 
No significant changes apparent.  
Offsite: CEMEX plant apparent west, residential roads apparent south, 
commercial structures apparent east. 

FDOT Survey & 
Mapping 

1999-2003 
Land appears cleared.  
Offsite: No significant visible changes apparent. 

FDOT Survey & 
Mapping 

2004-2014 
Land appears to be used as cement stockpile yard for adjoining CEMEX plant to 
the west. 
Offsite: Residential housing apparent to the south. 

FDOT Survey & 
Mapping & 

Google Earth 

 
Regulatory Review 
 

An environmental database search using EDM was conducted on October 15, 2015 to identify sites, 
facilities or listings within close proximity of the project corridor containing documented or suspected 
petroleum contamination or other hazardous materials. The regulatory review of federal and state 
environmental records utilizes an integrated geographic information system database. The search 
was conducted as a preliminary screening tool to identify facilities that are registered with various 
county, state, and federal agencies.  
 
CEMEX-West Ft. Pierce Ready-Mix & Block 
Address: 6100 Midway Rd. (CR 712) 
Facility ID No.: 8520370 
Distance of facility to Pond: Onsite 
During site reconnaissance, this site was observed as CEMEX plant cement waste stockpile yard. 
According to the EDM report, this facility currently maintains one (1) 200-gallon waste-oil aboveground 
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storage tank (AST) installed on July 1, 1984 and one (1) 20,000-gallon diesel AST installed April 1, 
2005. A Tank Closure Assessment Report dated April 10, 2002 indicated that petroleum contaminated 
soil was removed from the former dispenser island area in conjunction with the system removal in April 
2001.  Two (2) shallow-monitor wells were installed with no dissolved petroleum constituents detected. 
A No Further Action (NFA) status has been granted for this facility.  
 
Risk Ranking 
 
Based on the lack of contamination concerns at Pond B-1, this pond is given a risk ranking of "Low" 
for risk of potential contamination.  For sites with risk ranking of "Low" no additional assessment is 
recommended.  
 
7.3  Pond B-2 
 
The potential pond alternative is located southwest of Midway Rd. (CR 712) and Florida Turnpike 
overpass, in St. Lucie County, Florida. Pond B-2 encompasses approximately 1.91 acres of land. The 
location is shown on recent aerial photography presented in Appendix B. 
  
During site reconnaissance, Pond B-2 was observed to be wooded land adjacent to residential 
housing. Surrounding properties in the vicinity of the pond site include Midway Rd. (CR 712) followed 
by the CEMEX plant to the north, Florida Turnpike to the east, recreational field to the south, and 
residences to the west. No unusual odors, staining, or indication of large amounts of solid waste or 
buried debris was observed. Photos are included in Appendix F. 
 
Historical Land Use Summary  
 
Historical aerial photographs dated 1944, 1958, 1969, 1970, 1980, 1992, 1994, 1999, 2004, 2005, 
2006, 2007, 2009, 2010, 2012, 2014 were reviewed from the University of Florida (UF), FDOT Survey 
& Mapping, and Google Earth. A summary of our review is presented in the table below.  Copies of 
the 1944, 1958, 1969, 1970, 1980, 1992, and 2005 aerial photographs are presented in Appendix C. 
A copy of the 2012 aerial photograph is presented in Appendix B. 
 

Table 5 
Aerial Photograph Review of Pond B- 2 

Year Comment Source 

1944-1958 
The potential pond area and surrounding areas are primarily rangeland and 
wetland. Offsite: Midway Rd. (CR 712) appears to the north, Florida Turnpike 
apparent to the east, Glades Cut Off Rd. apparent west. 

 
UF 

 

1969-1980 
Area appears as agricultural property. 
Offsite: Industrial building apparent to the west. 

UF & 
FDOT Survey & 

Mapping 

1992-1998 
Area appears wooded. 
Offsite: CEMEX plant apparent northwest, commercial structures apparent 
northeast, residential roads apparent west. 

FDOT Survey & 
Mapping 

1999-2003 
No significant changes apparent. 
Offsite: Residential housing apparent west. 

FDOT Survey & 
Mapping 

2004-2014 
Land appears to be used as cement waste stockpile yard for adjoining CEMEX 
plant to the west. 
Offsite: Residential housing apparent to the south. 

FDOT Survey & 
Mapping & 

Google Earth 
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Regulatory Review 
 
Former Agricultural Field 
Contamination concerns: Herbicides, Pesticides & Heavy Metals 
Distance of facility to Pond: Onsite  
 
Agricultural lands used for row crops and citrus groves are typically associated with contamination from 
residual pesticides, herbicides, and heavy metals contaminants in the soil and/or groundwater. The 
potential for contamination is primarily in the vicinity of receiving, storage, mixing, washing and 
distribution areas. Agricultural uses of organic and inorganic pesticides are exempt from most RCRA 
provisions, provided that the farmers apply the chemicals on their own farms and in accordance with 
labeled instructions. Spills, improper application, too much application and application of disallowed 
pesticides are not exempted from these requirements. Additionally, citrus groves typically include 
diesel powered irrigation pumps and/or “Smudge Pots”. There exists the possibility of residual 
petroleum hydrocarbons and heavy metals in the soil and/or groundwater at these locations. Based on 
this information, areas used for agricultural purposes are considered contamination concerns to impact 
the project improvements. 
 
CEMEX-West Ft. Pierce Ready-Mix & Block 
Address: 6100 Midway Road 
Facility ID No.: 8520370 
Distance of facility to Pond: 350 feet northwest 
 
Located approximately 350 feet northwest of Pond B-2. During site reconnaissance, this site was 
observed as CEMEX plant. According to the EDM report, this facility currently maintains one (1) 200-
gallon waste-oil aboveground storage tank (AST) installed on July 1, 1984 and one (1) 20,000-gallon 
diesel AST installed April 1, 2005. A Tank Closure Assessment Report dated April 10, 2002 indicated 
that petroleum contaminated soil was removed from the former dispenser island area in conjunction 
with the system removal in April 2001. Two (2) shallow-monitor wells were installed with no dissolved 
petroleum constituents detected. A No Further Action (NFA) status has been granted for this facility.  
 
Risk Ranking 
 
Based on the historical presence of agricultural fields onsite, Pond B-2 is given a risk ranking of 
"Medium" for risk of potential contamination.  For those locations with a risk ranking of “Medium” or 
“High,” Level 2 field screening should be conducted, unless proposed improvements do not include 
new right of way purchase or modifications to existing conditions.  
 
7.4  Pond 1 
 
The potential pond alternative is located north of Midway Rd. (CR 712) and east of Florida Turnpike 
in St. Lucie County, Florida. Pond 1 encompasses approximately 4.53 acres of land. The location is 
shown on recent aerial photography presented in Appendix B. 
  
During site reconnaissance, Pond 1 was observed to be wooded land adjacent to Site No. 4 FECP 
Cast Crete/ Prestige Gunite. Surrounding properties in the vicinity of the pond site include Midway Rd. 
(CR 712) to the south and woods to the east and north, followed by Florida Turnpike to the west. No 
unusual odors, staining, or indication of large amounts of solid waste or buried debris was observed.  
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Historical Land Use Summary  
 
Historical aerial photographs dated 1944, 1958, 1969, 1970, 1980, 1992, 1994, 1999, 2004, 2005, 
2006, 2007, 2009, 2010, 2012, 2014 were reviewed from the University of Florida (UF), FDOT Survey 
& Mapping, and Google Earth. A summary of our review is presented in the table below.  Copies of 
the 1944, 1958, 1969, 1970, 1980, 1992, and 2005 aerial photographs are presented in Appendix C. 
A copy of the 2012 aerial photograph is presented in Appendix B. 
 

Table 6 
Aerial Photograph Review of Pond 1 

Year Comment Source 

1944-1958 
The potential pond area and surrounding areas are primarily rangeland and 
wetland. Offsite: Midway Rd. (CR 712) appears to the south, Florida turnpike 
apparent to the west followed by Glades Cut Off Road. 

 
UF 

 

1969-1980 
No significant changes apparent. 
Offsite: No significant changes apparent. 

UF & 
FDOT Survey & 

Mapping 

1992-1998 
Area appears wooded. 
Offsite: Commercial structure apparent adjoining west. 

FDOT Survey & 
Mapping 

1999-2014 
No significant changes apparent 
Offsite: No significant changes apparent. 

FDOT Survey & 
Mapping & 

Google Earth 

 
Regulatory Review 
 
FECP Cast Crete/ Prestige Gunite Address: 6100 Midway Road 
Facility ID No.: 8837720, 9701113 
Distance of facility to Pond: Adjacent to the west 
 
During site reconnaissance, this site was observed as All Scape Supply, a landscaping material 
supply company. The EDM Regulatory Report lists this site as formerly having multiple AST’s 
containing gasoline and diesel fuel varying in sizes which have all been removed. Based on the 
distance to Pond 1 and lack of a documented discharge, this facility is not considered a contamination 
concern to Pond 1. 
 
Risk Ranking 
 
Based on the lack of contamination concerns, Pond 1 is given a risk ranking of "Low" for risk of 
potential contamination. For sites with risk ranking of "Low" no additional assessment is 
recommended.    
 
7.5  Pond 2-3 
 
The potential pond alternative is located south of Midway Rd. (CR 712) and east of Selvitz Rd. in St. 
Lucie County, Florida. Pond 2-3 encompasses approximately 7.21 acres of land. The location is 
shown on recent aerial photography presented in Appendix B. 
  
During site reconnaissance, Pond 2-3 was observed to be wooded land adjacent east to a drug and 
treatment center (Florida Center for Recovery). Surrounding properties in the vicinity of the pond site 
include residential housing followed by Midway Rd. (CR 712) to the north, and woods to the south 
and east. No unusual odors, staining, or indication of large amounts of solid waste or buried debris 
was observed.  
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Historical Land Use Summary  
 
Historical aerial photographs dated 1944, 1958, 1969, 1970, 1980, 1992, 1994, 1999, 2004, 2005, 
2006, 2007, 2009, 2010, 2012, 2014 were reviewed from the University of Florida (UF), FDOT Survey 
& Mapping, and Google Earth. A summary of our review is presented in the table below.  Copies of 
the 1944, 1958, 1969, 1970, 1980, 1992, and 2005 aerial photographs are presented in Appendix C. 
A copy of the 2012 aerial photograph is presented in Appendix B. 
 

Table 7 
Aerial Photograph Review of Pond 2-3 

Year Comment Source 

1944-1969 
The potential pond area and surrounding areas are primarily agricultural fields. 
Offsite: Man-made canal to the south, residences followed by Midway Rd. (CR 
712) to the north, Florida turnpike followed by Glades Cut Off Rd. apparent west.  

UF & 
FDOT Survey & 

Mapping 

1970-1992 
Area appears wooded with access trails 
Offsite: No significant changes apparent 

UF & 
FDOT Survey & 

Mapping 

1994-1999 
No significant changes apparent  
Offsite: commercial building apparent adjoining west 

FDOT Survey & 
Mapping 

2004-2014 
No significant changes apparent 
Offsite: No significant changes apparent 

FDOT Survey & 
Mapping 

 
Regulatory Review 
 
Former Agricultural Field 
Contamination concerns: Herbicides, Pesticides & Heavy Metals 
Distance of facility to Pond: Onsite  
 
Agricultural lands used for row crops and citrus groves are typically associated with contamination from 
residual pesticides, herbicides, and heavy metals contaminants in the soil and/or groundwater. The 
potential for contamination is primarily in the vicinity of receiving, storage, mixing, washing and 
distribution areas. Agricultural uses of organic and inorganic pesticides are exempt from most RCRA 
provisions, provided that the farmers apply the chemicals on their own farms and in accordance with 
labeled instructions. Spills, improper application, too much application and application of disallowed 
pesticides are not exempted from these requirements. Additionally, citrus groves typically include 
diesel powered irrigation pumps and/or “Smudge Pots”. There exists the possibility of residual 
petroleum hydrocarbons and heavy metals in the soil and/or groundwater at these locations. Based on 
this information, areas used for agricultural purposes are considered contamination concerns to impact 
the project improvements. 
 
Risk Ranking 
 
Based on the current regulatory listings and the site currently developed as a pond site, Pond 2-3 is 
given a risk ranking of "Low" for risk of potential contamination.  For those locations with a risk ranking 
of "Low" no additional assessment is recommended. 
 
 
7.6 Exfiltration Trench 
 
This pond alternative is located north of Midway Road and runs parallel to the existing roadway.  No 
new right of way is required for this alternative.  Based on current regulatory listings evaluated for the 
mainline this pond site alternative is given a risk ranking of "Low" for potential contamination.  For 
those sites with risk ranking of "Low" no additional assessment is required. 
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8.0 Risk Ranking Summary 
 
This Level 1 contamination screening evaluation has resulted in the following risk rankings: 
   

Table 8 
Risk Ranking Summary 

Mainline Site 

Site Name 
Initial Risk 
Ranking 

Comments 

 
Townstar # 38 

 
High 

Based on the proximity of the underground storage tank (UST) area to the right-of-way 
(ROW) and the currently contaminated site status, this facility is given a contamination 
risk ranking of “High.” 

CSX Railroad  High 
Based on its intersecting Midway Rd. (CR 712) Near the western limit, the CSX Railroad 
is given a contamination risk ranking of “High.” 

Former 
Agricultural 

Field 
Medium 

Based on historic uses of pesticides and herbicides, the Former Agricultural Fields are 
given a risk ranking of “Medium.” 

Potential Pond Areas 
Potential 

Pond Area 
Initial Risk 
Ranking 

Comments 

Pond A  
* Existing Pond 

Site 
Low 

Pond A is agricultural land dating back to 1970, woodlands dating back to 1992 and 
existing stormwater pond since 2004. 

Exfiltration 
Trench 

Low Exfiltration trench to be within existing right of way.  

Pond B-1 Low Pond B-1 is a cement stockyard for the adjoining CEMEX plant. 

Pond B-2 Medium 
Pond B-2 is agricultural land dating back to 1970, woodlands dating back to 1992 and 
residences since 2004. 

Pond 1 Low Pond 1 is wetland and rangeland dating back to 1944. 

Pond 2-3 
* Existing Pond 

Site 
Low 

Pond 2-3 is an existing pond site and historically depicted as agricultural land dating 
back to 1944, and woodlands dating back to 1969.  
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9.0 Recommendations 
 
Based on the conclusions of the study and the risk ratings noted above, the following 
recommendations are made for this project: 
 
For sites or potential pond areas ranked “No” or “Low,” no additional work is recommended at this 
time. These facilities are located at a distance that would not be expected to present contamination 
involvement to the project. Although the distances vary to make this determination, “No” and “Low” 
sites are generally greater than 100 feet from the project corridor or pond site. Should a facility’s 
permitting or regulatory status change between now and the time acquisitions are initiated, additional 
screening should be conducted. 
 
For those locations with a risk ranking of “Medium” or “High,” Level 2 field screening should be 
conducted unless proposed improvements do not include new right of way purchase or modifications 
to existing conditions. These sites have been determined to have potential contaminants, which may 
impact the project and are generally located within 100 feet of the project corridor or pond site. A soil 
and groundwater sampling plan should be developed for each site. The sampling plan would provide 
sufficient detail as to the number of soil and groundwater samples to be obtained and the specific 
analytical test to be performed. A site location sketch for each facility showing all proposed boring 
locations and groundwater monitoring wells would be prepared. 
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11.0 Limitations 
 
Site access was often limited to off-site boundary review due to site accessibility (fences, gates, 
private property, etc.). This report reflects information obtained in the field and from noted resources 
at the time this report was completed. Additional information may become available or site-specific 
conditions may have changed since the time this report was prepared and should be considered prior 
to acquiring right-of-way and/or proceeding with roadway construction. There exists a possibility that 
conditions may exist within the project study area that could not be identified or were not reasonably 
identifiable from the information available at the time the study was conducted. Information from other 
sources was obtained for the evaluation of the project and is believed to be accurate; however, TSF 
does not warrant or guarantee the accuracy of any third party information. The methodologies of this 
assessment generally follow accepted practices outlined in the FDOT PD&E Manual, Chapter 22 and 
are not intended to be used as contamination assessments, but rather to provide planners and design 
professionals with information regarding existing and potential environmental conditions that could 
affect the project. 
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POTENTIAL CONTAMINATION SITES SUMMARY TABLE 

Mainline Site No. & Name 
Locations are illustrated in Appendix B Address St Lucie County 

Parcel No. Type of Concern Facility ID No. Distance/Direction  
to ROW 

Risk 
Ranking Site History, Regulatory Status and Comments 

1 Townstar # 38 6600 Midway Rd. 
Fort Pierce, FL 34986 

3301-243-0001-000-7 Petroleum Products FACID: 8942900 Northwest section 
of project west limit  

High 

Located at the west end of the project limit at northwest quadrant of Midway Rd. and Glades Cut Off Rd. During site 
reconnaissance, this site was observed as Marathon fuel station and Townstar convenience store. According to the 
Environmental Data Management report (EDM) this facility currently maintains one (1) 22,000-gallon underground storage tank 
(UST) (unleaded gasoline) installed on May 1, 2009. Previous site layout included three (3) 10,000-gallon unleaded gasoline and 
one (1) 6,000-gallon diesel USTs. According to the Contamination Assessment Report (CAR) dated June 20, 3013, one discharge 
was reported on July 19, 1989 consisting of 11,000-gallons of automotive gasoline  released from the UST system. In June 1992, 
a CAR detailed the installation and subsequent sampling of 76 soil borings and 23 monitor wells. Based on the results of this 
sampling event, a Remedial Action Plan (RAP) was developed and implemented to remediate the sites’ impacted media. The 
RAP was approved by the FDEP on January 11, 1994, however the OCULUS database has no documents pertaining to the 
system startup or length of time the treatment system was in operation. When personnel visited the site in December 2008, the 
system had been installed but was not in operation and appeared deteriorated and non-functional after years of exposure to the 
elements.  Additional site assessment work was performed on April 1, 2013 which included the collection of soil and groundwater 
samples. An Organic Vapor Analyzer (OVA) was used to screen the soil samples with the highest reading being 1003 parts per 
million (ppm) at 4 feet below land surface (BLS). Laboratory analytical results for the soil and groundwater samples were found to 
be above the State’s guidelines for the Cleanup Target Levels (CTL’s). Soil and groundwater analytical maps showing a 
contamination plume encroaching the ROW are provided in Appendix E. Based on the proximity of the former and current UST 
area to the right-of-way (40 feet northwest of project west limit) and the associated soil and groundwater contamination, this facility 
is given a contamination risk ranking of “High” for potential contamination to impact the project corridor. 

2 CSX Railroad West end of project corridor NA 
Petroleum Products 

Herbicides & 
Pesticides 

NA 
Site within project 

corridor 
High 

An operational CSX railroad corridor intersects the mainline project corridor at the project west limit. According to historical aerial 
photographs, this railroad corridor first appeared in the 1958 aerial photograph. Historical aerial photographs are presented in 
Appendix C. Historically, railroads used arsenic based pesticides/herbicides for vegetation and weed control along its corridors as 
well as petroleum based and creosote compounds to preserve railroad ties. These compounds have typically been identified in 
the surficial soils within railroad beds tested. Based on its proximity to the project corridor, the CSX Railroad is given a 
contamination risk ranking of “High” for potential contamination to impact the project corridor. 

3 CEMEX-West Ft. Pierce Ready-Mix & 
Block 

6100 Midway Rd. 
Fort Pierce, FL 34986 3301-131-0000-010-9 Petroleum Products FACID: 8520370 

Adjacent north of 
the project corridor Low 

Located near the west end of the project limit. During site reconnaissance, this site was observed as CEMEX plant. According to 
the EDM report, this facility currently maintains one (1) 200-gallon waste-oil aboveground storage tank (AST) installed on July 1, 
1984 and one (1) 20,000-gallon diesel AST installed April 1, 2005. A Tank Closure Assessment Report dated April 10, 2002 
indicated that petroleum contaminated soil was removed from the former dispenser island area in conjunction with the system 
removal in April 2001.  Two (2) shallow-monitor wells were installed with no dissolved petroleum constituents detected. A No 
Further Action (NFA) status has been granted for this facility. Based on this information, this facility is given a risk ranking of 
"Low" for potential contamination to impact the project corridor. 

4 FECP Cast Crete/ Prestige Gunite 
 

5600 Midway Rd. 
Fort Pierce, FL 34986 

3406-501-0042-000-9 Petroleum Products 

 
FACID: 8837720, 

9701113 
 

Adjacent north of 
the project corridor 

Low 

During site reconnaissance, this site was observed as All Scape Supply, a landscaping material supply company. The EDM 
Regulatory Report lists this site as formerly having multiple AST’s containing gasoline and diesel fuel varying in sizes which have 
all been removed. Based on the distance from the project corridor and lack of a documented discharge, this facility is given a 
risk ranking of "Low" for potential contamination to impact the project corridor. 

5 US Postal Service 5000 Midway Rd. 
Fort Pierce, FL 34986 

3406-501-0014-010-7 Petroleum Products FACID: 9046228 
Former tank area 
600 feet north of 
project corridor 

Low 

During site reconnaissance, this site was observed as United States Post Office. The northeast corner of the property once 
contained a 12,000-gallon gasoline UST installed March 1, 1990 and removed August 1, 1996. Soil and groundwater samples 
were collected in accordance with the Tank Closure Assessment Report (TCAR). No indications of contaminated soil were found, 
and the minor levels of petroleum constituents detected in the groundwater fell within the state target levels for a NFA status. An 
SRCO was awarded on September 28, 1998. Based on distance to the project corridor, this facility is given a risk ranking of 
"Low" for potential contamination to impact the project corridor. 

6 St Lucie County Sheriff’s Department 
4700 Midway Rd. 

Fort Pierce, FL 34986 3406-501-0015-000-1 Petroleum Products FACID:9600068 
ASTs 475 feet 
north of project 

corridor 
Low 

During site reconnaissance, this site was observed as St Lucie County Sheriff’s Department. According to the EDM Report, this 
site maintains one (1) 9,000-gallon unleaded gas and 4,000-gallon diesel AST installed on June 1, 1995; one (1) 10,000-gallon 
unleaded gas and one (1) 3,000-gallon diesel AST installed on September 1, 1997. According to a source removal report dated 
July 6, 2000, one of the tanks was overfilled during a refueling event resulting in a small area of soil contamination. Contaminated 
soil (approx. 52 tons) was removed until all field screening indicated all contaminated soil had been removed. No groundwater 
was affected. A Site Rehabilitation Completion Order (SRCO) was awarded on June 5, 2001. Based on the information 
reviewed, this facility is given a risk ranking of "Low" for potential contamination to impact the project corridor. 

7 Sunshine Food Mart # 343 4090 Midway Rd. 
Fort Pierce, FL 34986 

3405-601-0002-000-1 Petroleum Products FACID:9801525 

Tank farm and 
pump island 250 
feet northeast of 
project east limit   

Low 

During site reconnaissance, this site was observed as Mobil fuel station and Sunshine Food Mart convenience store. According to 
the EDM report, this facility currently maintains two (2) 12,000-gallon unleaded gasoline USTs and one (1) 12,000 –gallon diesel 
UST installed on March 1, 1999. Based on the distance from the project corridor and lack of a documented discharge, this 
facility is given a risk ranking of "Low" for potential contamination to impact the project corridor. 
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POTENTIAL CONTAMINATION SITES SUMMARY TABLE 

Mainline Site No. & Name 
Locations are illustrated in Appendix B Address St Lucie County 

Parcel No. Type of Concern Facility ID No. Distance/Direction  
to ROW 

Risk 
Ranking Site History, Regulatory Status and Comments 

8 Former Agricultural Field NA NA 
Herbicides, 

Pesticides & Heavy 
Metals 

NA 

Between Glades 
Cut Off Rd. and 

Florida’s Turnpike 
(1970 & 1980 

historical aerials) ; 
East of Selvitz Rd. 
(1944, 1958, 1969 
& 1970 historical 
aerials) Onsite for 
Pond A, Pond B-2, 

and Pond 2-3 

Medium 

Agricultural lands used for row crops and citrus groves are typically associated with contamination from residual pesticides, 
herbicides, and heavy metals contaminants in the soil and/or groundwater. The potential for contamination is primarily in the 
vicinity of receiving, storage, mixing, washing and distribution areas. Agricultural uses of organic and inorganic pesticides are 
exempt from most RCRA provisions, provided that the farmers apply the chemicals on their own farms and in accordance with 
labeled instructions. Spills, improper application, too much application and application of disallowed pesticides are not exempted 
from these requirements. Additionally, citrus groves typically include diesel powered irrigation pumps and/or “Smudge Pots”. 
There exists the possibility of residual petroleum hydrocarbons and heavy metals in the soil and/or groundwater at these locations. 
Based on this information, areas used as agricultural are risk ranked "Medium" for potential contamination to impact the project 
corridor and ponds. 

 

GENERAL NOTES: 
 
Midway Road = CR 712 
N/A = Not Applicable 
 

ARN = Abandoned Rail Network 
AST = Above Ground Storage Tank 
ATRP = Abandoned Tank Restoration Program 
BF = Brownfields Management System 
CESQG = Conditionally Exempt SQG, generating less than 100 kg per month 
CSQGs = County regulated SQG ID number  
CTLs = Cleanup Target Levels 
DRF = Discharge Report Form 
DSCP = Dry-cleaning Solvent Cleanup Program 
EPAID = EPA Facility ID number 
ETDM = Efficient Transportation Decision Making (screening tool)  
FACID = FDEP Facility ID number  
FDEP = Florida Department of Environmental Protection  
FDOT = Florida Department of Transportation 
FRSFL= Facility Registry System 

GCTLs = Groundwater Cleanup Target Levels 
kg = kilograms (1 kg = 2.2 lb) 
lb = pounds (1 lb = 0.45 kg) 
HISTCLEANERS = Historical Dry Cleaners 
LUST = Leaking Underground Storage Tank 
LUAST= Registered Leaking Underground Storage Tanks 
LPG = Liquefied/Liquid Petroleum Gas (propane or butane) 
LQG = Large Quantity Generator, generating more than 1,000 kg per month  
MOP = Monitoring Only Plan 
NAM = Natural Attenuation Monitoring 
NFA = No Further Action 
NREQ = Cleanup Not Required 
NPDES = National Pollutant Discharge Elimination System Facilities 
PAHs = Polycyclic Aromatic Hydrocarbons 
PARM = Post Active Remediation Monitoring 
PCE = Perchloroethylene (PCE) 

PD&E = Project, Development & Environment 
PVC = Polyvinyl chloride 
RAP = Remedial Action Plan 
RCRA = Resource Conservation Recovery Act 
RCRAGR04 = RCRA Generator Facilities 
ROW = Right of Way 
SAR = Site Assessment Report 
SCTLs = Soil Cleanup Target Levels 
SQG = Small Quantity Generator of hazardous waste, generating 100 kg to 1,000 kg per month 
SRCO = Site Rehabilitation Completion Order 
SWF= Solid Waste Facilities 
TCE = tetrachloroethylene (TCE) 
TSD = Treatment, Storage & Disposal of hazardous waste 
UST = Underground Storage Tank 
UAST= Registered Storage Tanks 
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Name  Entity  County  General Location 
Information 

Approx. Area  
(Acres) 

Tampa 
Reservation  

Seminole Tribe of 
Florida  Hillsborough  I-4 & Hillsborough 

Avenue 42 

Fort Pierce 
Reservation  

Seminole Tribe of 
Florida  Saint Lucie  Okeechobee Rd & 

Eleven Mile Rd 54 

Brighton 
Reservation  

Seminole Tribe of 
Florida  Glades  N of CR 721 & SR 

78 36,630 

Immokalee 
Reservation  

Seminole Tribe of 
Florida  Collier   N of CR 846 & 

Stockade Rd 660 

Big Cypress 
Reservation  

Seminole Tribe of 
Florida  Hendry/Broward  CR 833 & BIA Hwy 

182 52,750 

Miccosukee 
Reservation  

Miccosukee Tribe 
of Florida  Broward  I-75  & 

Government Rd 81,440 

Miccosukee 
Reservation  

Miccosukee Tribe 
of Florida  Dade  SW 8th St &  Loop 

Rd 750 

Miccosukee 
Reservation  

Miccosukee Tribe 
of Florida  Dade  SW 177th Ave  & 

SW 8th St 56 

Holly (Dania) 
Reservation  

Seminole Tribe of 
Florida  Broward  Stirling Rd & 

Florida’s turnpike 560 

Coconut Creek 
Reservation  

Seminole Tribe of 
Florida  Broward  US 441 &  NW 40th 

St 6 

Seminole Trust 
Land  

Seminole Tribe of 
Florida  Broward  US 441 &  Davie 

Blvd 1 
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Entity Contact Tel/Fac Source 

Miccosukee Tribe of 
Florida 

Billy Cypress Tribal Chairman 
Miccosukee Tribe of Indians of Florida 
iPost Office Box 440021 Miami, Florida 

33144 County: Dade 

Phone: (305) 223-8380 Facsimile: 
(305) 223-1011 

EPA Reg IV Tribal 
Contacts 

Miccosukee Tribe of 
Florida 

Steve Terry Land Resources Manager 
Miccosukee Tribe of Indians of Florida 
Post Office Box 440021 Miami, Florida 

33144 E-Mail:esoterry@shadow.net 

Phone:(305) 223-8380 Facsimile: 
(305) 223-1011 

EPA Reg IV Tribal 
Contacts 

Miccosukee Tribe of 
Florida 

Billy Cypress Chairman Miccosukee 
Indian Tribe Tamiami Station PO Box 

440021 Miami, Florida 33144 

Phone: (305) 223-8380 Facsimile: 
(305) 223-1011 

US DOI - BIA  Tribal 
Leaders Directory 

Seminole Tribe of Florida 

Mitchell Cypress Tribal Chairman 
Seminole Tribe of Florida 6300 Stirling 

Road Hollywood, Florida 33024 County: 
Broward 

Phone: (954) 967-3900 Facsimile: 
(954) 967-3486 

EPA Reg IV Tribal 
Contacts 

Seminole Tribe of Florida 

Craig T. Tepper, Director Water 
Resource Management Department 

Seminole Tribe of Florida 6300 Stirling 
Road Hollywood, Florida 33024 County: 

Broward E-Mail:water@gate.net 

Phone: (954) 966-6300, extension 
1120 Facsimile: (954) 967-3489 

EPA Reg IV Tribal 
Contacts 

Seminole Tribe of Florida 

Susie Kippenberger, Director Utilities 
Department Seminole Tribe of Florida 
6300 Stirling Road Hollywood, Florida 

33024 County: Broward E-
Mail:susiek@semtribe.com 

Phone: (954) 966-3475 Facsimile: 
(954) 967-3475 

EPA Reg IV Tribal 
Contacts 

Seminole Tribe of Florida 

Mitchell Cypress Chairman Seminole 
Indian Tribe 6300 Stirling Road 

Hollywood, Florida 33024 
http://www.seminoletribe.com/ 

Phone: (954) 966-6300 Facsimile: 
(954) 967-3463 

US DOI - BIA  Tribal 
Leaders Directory 

Seminole Tribe of Florida 

Joe  Frank, Acting Superintendent 
Seminole Agency Bureau of Indian Affairs 

6100 Hollywood Blvd, Suite 206 
Hollywood, FL 33024 

Phone: (954) 983-1537 Facsimile: 
(954) 983-5018 

US DOI - BIA  Tribal 
Leaders Directory 
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Storage Tank Facility Annual Compliance Site Inspection Report

Division of Waste Management
Bureau of Petroleum Storage Systems

Twin Towers Office Bldg. 2600 Blair Stone Road. Tallahassee, Florida 32399-

Florida Department of Environmental Protection

Facility Information:

Facility ID:

Facility Name:

Latitude:

Longitude:

LL Method: DPHO

80° 23' 20.7084''

27° 22' 29.376''

FORT PIERCE, FL 34981

6100 W MIDWAY RD

CEMEX-WEST FORT PIERCE READY-MIX & BLOCK

8520370

Mineral Acid Tanks:

USTs:

# Of  Inspected ASTs:

Facility Type:

Inspection Date:

0

0

1

C -Fuel user/Non-retail

03/26/2015

Inspection Result:

Description:

Result :

Facility is In Compliance.

In Compliance

County: ST. LUCIE

04/14/2014Effective Date: 04/14/2015Expiration Date:

Financial Responsibility
SELF-INSURANCE - LETTER FROM CHIEF FINANCIAL OFFICERFinancial Responsibility:

Signatures:

TKPBEM - PALM BEACH CNTY ENVIRONMENTAL RESOURCES MGMT

Storage Tank Program Office

Martha E Rutherfoord
INSPECTOR  NAME

INSPECTOR  SIGNATURE

Bradford Austin
REPRESENTATIVE  NAME

REPRESENTATIVE  SIGNATURE

(561) 233-2400

Storage Tank Program Office Phone Number

Activity Opened 03/26/2015 Page 1 of 3 Rutherfoord, Martha



Facility ID: 8520370

Owners of UST facilities are reminded that the Federal Energy Policy Act of 2005 requires Operator
Training at all facilities by August 8, 2012. For further information please visit:
http://www.dep.state.fl.us/waste/categories/tanks/pages/op_train.htm

ReviewedResultsType Date
Completed

System Tests
Next Due
Date

Comment

Completed Tests

03/27/2016PassedAnnual Operability Test 03/27/2015 03/30/2015 Krueger leak gauge by
Cemex Operator
Bradford Austin.

Reviewed Records

From Date To DateRecord Category Record Type Reviewed Record
Comment

03/26/2013 03/26/2015Two Years Monthly Maint. Visual
Examinations and
Results

03/26/2013 03/26/2015Life Time Written Release
Detection Response
Level Info

04/14/2014 04/14/2015Two Years Certificate of Financial
Responsiblity

Inspection Comments

Physical inspection performed on 3/26/15.
Site photo and map verified and attached to the Facility Information page in FIRST.
DEP registration placard observed and the registration, facility and owner info verified.
Inspection emailed.

RELEASE DETECTION, every 30 to 35 days, not to exceed 35 days, monitor and maintain reports:
Tank, piping and components: visual inspection including Krueger tank interstitial gauge.

PHYSICAL INSPECTION OBSERVATIONS:
TANK: (1) AST doublewall 10K gallon Tank #8 vehicular diesel, (1) tank vent, (1) emergency tank vent, (1)
outerwall vent, color-coding/labeling per API requirements, ok, remove rust and repaint as needed.
PIPING: Aboveground singlewall no contact with soil, anti-siphon valve present, ok.
DISPENSING EQUIPMENT: No obvious integrity issues, spill containment ok, ensure all is clean and dry for
accurate inspection.
TANK OUTERWALL: Krueger level gauge, Operator provided test 3/27/15, ok, documentation attached in
FIRST.
OVERFILL PREVENTION: Morrison clock level gauge and high level alarm, appear operational, ok.
SURROUNDING AREA: No staining noted on pavement or dirt that would indicate release to environment.
EMERGENCY SHUT-OFF: Appears functional.

03/26/2015

Inspection Photos

Activity Opened 03/26/2015 Page 2 of 3 Rutherfoord, Martha



Facility ID: 8520370

2015_03_26 Tank #8 Fill and dispensing -looking
south

03/30/2015Added Date

2015_03_27 Krueger leak gauge test

03/30/2015Added Date

Activity Opened 03/26/2015 Page 3 of 3 Rutherfoord, Martha
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Appendix F – Site Photographs 

 

 
View to the east of Midway Road from project west limit 

 

 
View to the northeast of Site No. 1 – Townstar # 38, located northwest section of project west 

limit 
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Appendix F – Site Photographs 

 
View to the southwest of Site No. 2 – CSX Railroad located on Midway Road 

 

 
View to the northeast of entrance to Site No. 3 –CEMEX-West Ft. Pierce Ready-Mix & Block 
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Appendix F – Site Photographs 

 
View to the south of Site No. 4 – FECP Cast Crete/ Prestige Gunite 

 

 
View to the northwest of Site No. 5 – US Postal Service 
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Appendix F – Site Photographs 

 
View to the northwest of Site No. 6 – St Lucie County Sheriff’s Department 

 

 
View to the west of Site No. 7 – Sunshine Food Mart #343 
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Inwood Consulting Engineers, Inc.    Final Pond Siting Report 
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TIERRA SOUTH FLORIDA, INC. 

2765 VISTA PARKWAY, SUITE 10;    WEST PALM BEACH, FLORIDA 33411 
(561) 687-8539;   FAX (561) 687-8570 

State of Florida Professional Engineers License #28073 

 
 
May 26, 2016 
 
 
Inwood Consulting Engineers 
3000 Dovera Dr., Suite 200 
Oviedo, FL 32765 
 
 
Attn: Alex B. Hull, PE 

Principal 
 
RE: Preliminary Roadway Soil Survey Report 
 PD&E Study for Midway Road (CR 712)  

From Glades Cut Off Road (CR 709) to Selvitz Road (CR 615) 
St. Lucie County, Florida  
FPID No. 231440-3-22-01 
TSF Project No.: 7111-15-154 

 
 
Dear Alex: 
 
Tierra South Florida, Inc. (TSF) has completed a preliminary roadway soil survey for the subject 
roadway improvement PD&E Study project.  The preliminary soil survey was performed in 
general accordance with FDOT procedures.  The results of our preliminary geotechnical study 
and subsequent preliminary geotechnical recommendations are presented in this report. 
 
If you have any questions or comments regarding this report, please contact our office at your 
earliest convenience. 
 
Sincerely, 
 
TIERRA SOUTH FLORIDA, INC. 
 
 
 
         
         
 
 
Raj Krishnasamy, P.E.      N. Manoharan, Ph.D. 
Principal Engineer/President      Senior Specialist 
FL Registration No. 53567      
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1.0 PROJECT DESCRIPTION 
 
The Florida Department of Transportation District Four is conducting a Project Development and 
Environment (PD&E) study in an effort to provide improvements (widening) of Midway Road 
(CR 712) from Glades cut off Road (CR 709) to Selvitz Road (CR 615) in St. Lucie County.   
 
The purpose of this preliminary geotechnical study was to provide preliminary geotechnical 
information to assist in the PD&E Study. 
 

2.0 SCOPE OF SERVICES 
 
The study was performed to obtain information on the existing subsurface conditions along the 
project alignment to assist in the design and preparation of construction plans for the proposed 
construction.  The following services were provided: 
 

1. Reviewed readily available published topographic and soils information.  This 
information was obtained from the “Soil Survey of St. Lucie County, Florida” published 
by the United States Department of Agriculture (USDA) Natural Resources Conservation 
Services (NRCS), and USGS Maps. 

 
2. Performed a preliminary geotechnical exploration along the project corridor which 

included a total of sixteen (16) roadway soil borings (14 Standard Penetration Test (SPT) 
borings to 10 feet deep below existing grades + 2 hand auger borings 6 to 10ft deep).  
Hand auger borings were performed at difficult site access conditions locations. 
 

3. Classified soil samples using the AASHTO Soil Classification System and performed a 
limited laboratory testing to establish the soil properties.  The laboratory testing included 
grain size analysis, moisture content and organic determination and Atterberg Limit tests. 

 
4. Prepared this Preliminary Roadway Soil Survey Report for the project. 

 
These Geotechnical Services were performed in general accordance with FDOT’s Soils and 
Foundations Handbook (2016) 
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3.0 RESULTS OF SUBSURFACE EXPLORATION 
 
3.1 Review of USDA Soil Survey, St. Lucie County, Florida 
 
Based on a review of the St. Lucie County Soil Survey, the project corridor is mapped as: 
 

25—Nettles and Oldsmar sands 
31—Pepper and EauGallie sands 
38—Riviera fine sand, 0 to 2 percent slopes 
44—Tantile and Pomona sands 
48—Wabasso sand, 0 to 2 percent slopes 
50—Waveland and Immokalee fine sands 
 

A Site Vicinity Map and USDA soil survey map are presented in the Appendix. 
 
3.2 Field Explorations 
 
The subsurface conditions along the project corridor were explored by a total of 16 soil borings 
as follows: 
 

 A total of 14 SPT borings to 10 feet deep below existing grades (borings RD-1 thru RD-
5, RD-7 thru RD-10, RD-12 thru RD-15, and RD-18). 

 A total of 2 hand auger borings (RD-6 and RD-7) at difficult site access conditions. 
 
During our field work the east end of the project was a construction zone and borings RD-16 and 
RD-17 planned in this area could not be performed. 
 
The borings were located in the field by TSF personnel using a hand-held GPS system.  The SPT 
borings were drilled using a truck-mounted CME-55 drill rig and mud rotary procedures.  In the 
borings samples of the in-place materials were obtained continuously in the upper 10 feet.  At a 
few locations, due to difficult site access conditions, borings were performed using hand augers 
(about 6 to 10 feet below existing grades).  Approximate locations of the borings are presented in 
the boring location plan included in the Appendix.  The soil samples were returned to our 
laboratory for classification by a geotechnical engineer.  The samples were visually classified in 
general accordance with the AASHTO Soil Classification System.   
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3.3 General Soil Condition 
 
The soil types encountered in the borings have been assigned a stratum number.  The stratum 
numbers and soil types encountered are listed below. 
 

Stratum 
Number 

Typical Soil Description 
AASHTO 

Classification 
FDOT Soil 
Designation 

1 Topsoil A-8 Unsuitable 

2 
Brown to light brown sand, occasionally few to trace 

silt and trace limerock 
A-3 Select 

3 Brown silty sand occasionally trace shell A-2-4 Select 
4 Dark brown organic stained silty sand A-2-4 Select 

 
Soil profiles encountered in the borings are presented in the Appendix.   
 
A Geotechnical engineer bases soil stratification on a visual review of the recovered samples, 
laboratory testing, and interpretation of the field boring logs.  The boring stratification lines 
represent the approximate boundaries between soil types of significantly different engineering 
properties; however, the actual transition may be gradual.  In some cases, small variations in 
properties not considered pertinent to our engineering evaluation may have been abbreviated or 
omitted for clarity.  The boring profiles represent the conditions at the particular boring location 
and variations do occur and should be expected among the borings. 
 

4.0 LABORATORY TESTING 
 
Representative soil samples collected from the borings were classified and stratified in general 
accordance with the AASHTO Soil Classification System.  Our classification was based on 
visual inspection, using the results from the laboratory testing as confirmation.  The laboratory 
tests performed include natural moisture content and organic content tests, grain size analysis 
and Atterberg Limit tests. Laboratory test results are presented in the Appendix. 
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5.0 GROUNDWATER CONDITIONS 

 
5.1 Groundwater 
 
Encountered groundwater depth was measured at the boring locations following termination of 
drilling. The groundwater table measured in the borings generally ranged from about 3.3 to 5.5 
feet below existing grades (elevations approximately from +12.7 to +17.8 feet, NAVD 1988).  
Encountered groundwater depths measured in the boring are presented in the roadway soils 
survey in the Appendix.  Some of the borings did not encounter groundwater within the boring 
termination depths.  
 
Groundwater conditions will vary with environmental variations and seasonal conditions, such as 
the frequency and magnitude of rainfall patterns, as well as man-made influences (i.e. existing 
canals, swells, drainage ponds, under drains, and areas of covered soils, like paved parking lots 
and sidewalks).  Fluctuation should be anticipated.  We recommend that the contractor determine 
the actual groundwater levels at the time of construction to determine groundwater impact on his 
construction procedure. 
 
5.2 Seasonal High Groundwater Estimates 
 
Seasonal high groundwater levels are expected to be controlled by existing drainage features 
present in the project vicinity.  A summary of encountered groundwater elevations and estimated 
seasonal high groundwater levels are included in the Appendix. Based on the preliminary soil 
borings, estimated seasonal high groundwater table levels within the project limits are expected 
to range approximately from elevation +13 to +18 feet, NAVD 1988.  
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6.0 ENGINEERING EVALUATIONS AND PRELIMINARY RECOMMENDATIONS 

 
6.1 General 
 

In general, the existing shallow subsurface soils encountered in the borings are suitable for 
supporting the proposed improvements after proper subgrade preparation.  Site preparation 
should consist of normal clearing and grubbing followed by compaction of subgrade soils.   
 
The removal of topsoil where required should be accomplished in accordance with the Florida 
Department of Transportation (FDOT) Standard Specifications Section 110 – Clearing and 
Grubbing.  Buried organic soils, plastic soils, debris, or unsuitable fills encountered during 
construction, which are not shown on the boring profiles should be removed and replaced with 
properly compacted suitable fill.  The removal organic soils and plastic soils where required 
should be accomplished in accordance with FDOT Standard Index 500.  Backfill should consist 
of materials conforming to FDOT Standard Index 505 and compacted in accordance with Section 
120-9 of the Standard Specification for Road and Bridge Construction, latest edition. 
 
6.2 Permanent Cut and Fill Slopes 
 
We anticipate that fills will be required for the proposed roadway widening.  Assuming proper 
subgrade preparation and adequate fill materials are utilized, we recommend that all proposed 
permanent side slopes be constructed on 2.0 horizontal to 1.0 vertical (2H:1V) or flatter.  To 
prevent minor sloughing at the surface, we recommend that the slopes be seeded, mulched and 
maintained to enhance slope stability soon after being completed.  
 
6.3 Excavations 
 
All excavations should be performed in accordance with FDOT Standard Index 500, the latest 
Standard Specifications for Road and Bridge Construction, and in accordance with OSHA 
Standards.  We recommend that sides of temporary excavations be sloped to 2H:1V or flatter or 
supported by temporary shoring. 

 
6.4 Groundwater Control 
 
Groundwater may not have impact on the proposed roadway widening if the proposed roadway 
elevations are kept at or above the existing road level.  However, depending upon groundwater 
levels at the time of construction, some form of dewatering may be required for utility 
excavations. 
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6.5 On-Site Soil Suitability 
 
Stratum 1 consists of topsoil. Topsoil should be stripped from the proposed widening areas in 
accordance with Standard Specifications Section 110 - Clearing and Grubbing. 
 
Stratum 2 consists of select material (A-3). This material appears to be suitable to use in 
embankment and should be utilized according to Standard Index 505.  
 
Strata 3 and 4 consist of select material (A-2-4). This material is likely to retain excess moisture 
and may be difficult to dry and compact.  It may be used in the embankment above water level at 
the time of construction and should be utilized according to Standard Index 505.  It may be used 
in the subgrade portion of the roadbed when approved by the District Materials Engineer.  
Material placed below the existing water level must be non-plastic and contain less than 15% 
passing the 15% the No. 200 U.S. Standard Sieve. 
 

7.0 REPORT LIMITATIONS 
 
Our Geotechnical engineering evaluation of the site and subsurface conditions with respect to the 
planned roadway improvements and our recommendations for site preparation and foundation 
construction are based upon the followings: (1) site observations, (2) the field exploratory test 
data obtained during the geotechnical study, and (3) our understanding of the project information 
and anticipated final grades as presented in this report. 
 
If the final grades vary considerably from those stated, or when final cross-sectional data 
becomes available, please contact our offices so that we can review our recommendations.  
Furthermore, upon the discovery of any site or subsurface conditions during construction, which 
appears to deviate from the data obtained during this geotechnical exploration, please contact us 
immediately so that we may visit the site, observe the differing conditions, and evaluate the new 
information with regards to our evaluation and recommendations contained herein. 
 
The recommendations presented previously represent design and construction techniques that we 
feel are both applicable and feasible for the planned construction.  We recommend, however, that 
we be provided the opportunity to review the final construction plans and the earthwork/roadway 
embankment construction specifications to evaluate whether our recommendations have been 
properly interpreted and implemented. 
 
A detail roadway soil survey is required during design phase of the project to meet project 
requirements and the guidelines presented in the FDOT Soils and Foundation Handbook. 
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Map Unit Legend

St. Lucie County, Florida (FL111)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

25 Nettles and Oldsmar sands 25.2 29.9%

31 Pepper and EauGallie sands 18.1 21.5%

38 Riviera fine sand, 0 to 2 percent
slopes

0.2 0.2%

44 Tantile and Pomona sands 0.3 0.3%

48 Wabasso sand, 0 to 2 percent
slopes

29.6 35.1%

50 Waveland and Immokalee fine
sands

10.9 13.0%

Totals for Area of Interest 84.3 100.0%
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St. Lucie County, Florida

25—Nettles and Oldsmar sands

Map Unit Setting
National map unit symbol: 1jpvl
Mean annual precipitation: 49 to 58 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Oldsmar and similar soils: 40 percent
Nettles and similar soils: 40 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nettles

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 8 inches: sand
E - 8 to 33 inches: sand
Bh1 - 33 to 39 inches: sand
Bh2 - 39 to 55 inches: sand
Btg - 55 to 80 inches: fine sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 31 to 50 inches to ortstein
Natural drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 1.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Custom Soil Resource Report
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Description of Oldsmar

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 5 inches: sand
E - 5 to 32 inches: sand
Bh - 32 to 42 inches: sand
Btg - 42 to 80 inches: fine sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Minor Components

Pineda
Percent of map unit: 4 percent
Landform: Drainageways on marine terraces, flats on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic

lowlands (G156BC241FL)

Pepper
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Custom Soil Resource Report
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Oldsmar
Percent of map unit: 4 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in

depressions (G156BC145FL)

Wabasso
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Ankona
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

31—Pepper and EauGallie sands

Map Unit Setting
National map unit symbol: 1jpvs
Mean annual precipitation: 49 to 58 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Pepper and similar soils: 45 percent
Eaugallie and similar soils: 45 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Eaugallie

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear

Custom Soil Resource Report
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Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 5 inches: sand
E - 5 to 26 inches: sand
Bh - 26 to 47 inches: sand
Btg - 47 to 62 inches: sandy loam
Cg - 62 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high

(0.06 to 1.98 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Moderate (about 7.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Description of Pepper

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 6 inches: sand
E - 6 to 23 inches: sand
Bh1 - 23 to 33 inches: sand
Bh2 - 33 to 57 inches: sand
Btg - 57 to 80 inches: sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 16 to 31 inches to ortstein
Natural drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Custom Soil Resource Report
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Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 1.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Minor Components

Wabasso
Percent of map unit: 2 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Pineda
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces, flats on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic

lowlands (G156BC241FL)

Tantile
Percent of map unit: 2 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Lawnwood
Percent of map unit: 2 percent
Landform: Marine terraces on flatwoods
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Nettles
Percent of map unit: 2 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Custom Soil Resource Report
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38—Riviera fine sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2tzw2
Elevation: 0 to 80 feet
Mean annual precipitation: 44 to 59 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 300 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Riviera and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Riviera

Setting
Landform: Drainageways on marine terraces, flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Linear, concave
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 6 inches: fine sand
E - 6 to 28 inches: fine sand
Bt/E - 28 to 36 inches: sandy loam
Btg - 36 to 42 inches: sandy clay loam
2C - 42 to 80 inches: fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.60 to 6.00 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D

Custom Soil Resource Report
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Ecological site: Slough (R155XY011FL)
Other vegetative classification: Slough (R155XY011FL), Sandy over loamy soils on

flats of hydric or mesic lowlands (G155XB241FL)

Minor Components

Wabasso
Percent of map unit: 8 percent
Landform: Drainageways on marine terraces, flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear, convex
Across-slope shape: Linear, concave
Ecological site: South Florida Flatwoods (R155XY003FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156AC141FL)

Pinellas
Percent of map unit: 4 percent
Landform: Drainageways on marine terraces, flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear, convex
Across-slope shape: Linear, concave
Ecological site: Cabbage Palm Flatwoods (R155XY005FL)
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic

lowlands (G156AC241FL)

Hallandale
Percent of map unit: 4 percent
Landform: Drainageways on marine terraces, flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear, convex
Across-slope shape: Linear, concave
Ecological site: Slough (R155XY011FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156AC141FL)

Oldsmar
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces, flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear, convex
Across-slope shape: Linear, concave
Ecological site: South Florida Flatwoods (R155XY003FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156AC141FL)

Floridana
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave, linear
Ecological site: Freshwater Marshes and Ponds (R155XY010FL)
Other vegetative classification: Sandy over loamy soils on stream terraces, flood

plains, or in depressions (G156BC245FL)
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44—Tantile and Pomona sands

Map Unit Setting
National map unit symbol: 1jpw6
Elevation: 20 to 120 feet
Mean annual precipitation: 49 to 58 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Pomona and similar soils: 44 percent
Tantile and similar soils: 44 percent
Minor components: 12 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tantile

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 5 inches: sand
Eg - 5 to 26 inches: sand
Bh - 26 to 34 inches: sand
Bt - 34 to 49 inches: loamy sand
E'g - 49 to 69 inches: sand
Btg - 69 to 80 inches: fine sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 18 to 31 inches to ortstein
Natural drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w

Custom Soil Resource Report
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Hydrologic Soil Group: A/D
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Description of Pomona

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 5 inches: sand
E - 5 to 26 inches: sand
Bh - 26 to 39 inches: sand
E' - 39 to 51 inches: sand
Btg - 51 to 72 inches: sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Moderate (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Minor Components

Lawnwood
Percent of map unit: 3 percent
Landform: Marine terraces on flatwoods
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Nettles
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
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Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Ankona
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Pepper
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

48—Wabasso sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2svyr
Elevation: 10 to 50 feet
Mean annual precipitation: 38 to 62 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 300 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Wabasso and similar soils: 89 percent
Minor components: 11 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wabasso

Setting
Landform: — error in exists on —
Landform position (three-dimensional): Tread, talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy over loamy marine deposits

Typical profile
A - 0 to 6 inches: sand
E - 6 to 25 inches: sand
Bh - 25 to 30 inches: sand
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Btg - 30 to 58 inches: sandy clay loam
Cg - 58 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 9 to 50 inches to strongly contrasting textural

stratification
Natural drainage class: Poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy

soils on flats of mesic or hydric lowlands (G155XB141FL)

Minor Components

Hallandale
Percent of map unit: 6 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Other vegetative classification: Slough (R155XY011FL), Sandy soils on flats of

mesic or hydric lowlands (G155XB141FL)

Boca
Percent of map unit: 5 percent
Landform: — error in exists on —
Landform position (three-dimensional): Tread, talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: South Florida Flatwoods (R155XY003FL)
Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy

over loamy soils on flats of hydric or mesic lowlands (G155XB241FL)

50—Waveland and Immokalee fine sands

Map Unit Setting
National map unit symbol: 1jpwd
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Elevation: 20 to 200 feet
Mean annual precipitation: 49 to 58 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Waveland and similar soils: 44 percent
Immokalee and similar soils: 44 percent
Minor components: 12 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Immokalee

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 6 inches: fine sand
E - 6 to 35 inches: fine sand
Bh - 35 to 54 inches: fine sand
Cg - 54 to 72 inches: fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 5.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Description of Waveland

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits
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Typical profile
A - 0 to 4 inches: fine sand
Eg - 4 to 32 inches: sand
Bh1 - 32 to 40 inches: loamy sand
Bh2 - 40 to 53 inches: sand
Cg1 - 53 to 66 inches: sand
Cg2 - 66 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 31 to 50 inches to ortstein
Natural drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 0.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Minor Components

Lawnwood
Percent of map unit: 3 percent
Landform: Marine terraces on flatwoods
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Electra
Percent of map unit: 3 percent
Landform: Knolls on marine terraces, rises on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on rises and knolls of mesic uplands

(G156BC131FL)

Jonathan
Percent of map unit: 3 percent
Landform: Knolls on marine terraces, ridges on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
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Other vegetative classification: Sandy soils on rises, knolls, and ridges of mesic
uplands (G156BC121FL)

Salerno
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156BC141FL)

Custom Soil Resource Report

25



































Broing 

Number

Station No.      

(BL Survey)

Ground 

Elevation (feet, 

NAVD 1988)

Groundwater 

Depth          

(feet)

Groundwater 

Elevation 

(feet, NAVD 

1988)

Estimated 

SHGWT        

(feet, NAVD 

1988)

RD‐18 1005+00 21.8 4 17.8

RD‐1 1009+00 20.6 3.4 17.2

RD‐2 1012+95 20.4 3.3 17.1

RD‐3 1018+01 20.9 3.3 17.6

RD‐4 1023+00 21 4.5 16.5 17

RD‐5 1027+20 27.7 GNE #VALUE!

RD‐6 1034+00 37.2 GNE #VALUE!

RD‐7 1039+00 19.8 4.2 15.6 16

RD‐8 1044+00 18.6 4.1 14.5 15

RD‐9 1047+85 18 4.3 13.7

RD‐10 1054+00 18.2 5 13.2

RD‐11 1059+00 17.4 4 13.4

RD‐12 1064+07 17.2 4.5 12.7

RD‐13 1069+19 17.7 5 12.7

RD‐14 1074+00 18.3 5.5 12.8

RD‐15 1079+00 16.3 3.5 12.8

18

14

13

Midway Road (CR 712)

St. Lucier County, Florida

FPID NO. 231440‐3‐22‐01

TSF Project No. 7111‐15‐154

Summary of Groundwater Level and Estimate of SHGWT



3/4" 3/8" #4 #10 #40 #60 #100 #200
Liquid 
Limit

Plastic 
Limit

Plasticity 
Index

RD-1 2.0-4.0 4 A-2-4 100 82 39 20 12 3.9 20

RD-4 2.0-4.0 2 A-3 100 87 45 18 2 15

RD-4 4.0-6.0 4 A-2-4 100 88 53 30 17 NP NP NP 2.7 23

RD-8 0.3-2.0 3 A-2-4 95 94 93 93 82 50 29 11 0.9 9

RD-12 8.0-10.0 3 A-2-4 100 94 72 46 21 NP NP NP 17

RD-14 2.0-4.0 2 A-3 100 91 60 33 7 18

RD-15 0.3-1.0 2 A-3 100 92 61 35 9 4.0 30

RD-18 6.0-8.0 3 A-2-4 100 81 41 27 18 NP NP NP 16

Sample Depth 
(ft)

Stratum 
Number

AASHTO 
Symbol

Sieve Analysis, Percentage Passing Atterberg Limits Organic 
Content 

(%)

Natural 
Moisture 
Content 

(%)

Summary of Laboratory Test Results
Midway Roadd from Glades Cut Off Road to Selvitz Road

TSF Project No:   7111-15-154

Boring 
Number

St. Lucie County

NP = Non Plastic Page 1



GRAIN SIZE DATA SHEET

PROJECT NAME: Midway Road DATE: 5/2/2016

PROJECT #:

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand < #4 and > #10 Cu = D60 / D10

Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and > #40 Cc = (D30)^2 / (D10 x D60)

Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

BORING # RD-1 OFFSET (ft) DEPTH (ft): 2.0-4.0

SOIL CLASSIFICATION: A-2-4

ATTERBERG LIMIT  ( - #40 Material )
LIQUID LIMIT

PLASTIC LIMIT
PLASTIC INDEX
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GRAIN SIZE DATA SHEET

PROJECT NAME: Midway Road DATE: 5/2/2016

PROJECT #:

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand < #4 and > #10 Cu = D60 / D10

Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and > #40 Cc = (D30)^2 / (D10 x D60)

Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

BORING # RD-4 OFFSET (ft) DEPTH (ft): 2.0-4.0

SOIL CLASSIFICATION: A-3

ATTERBERG LIMIT  ( - #40 Material )
LIQUID LIMIT  

PLASTIC LIMIT  
PLASTIC INDEX  

7111-15-154
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GRAIN SIZE DATA SHEET

PROJECT NAME: Midway Road DATE: 5/2/2016

PROJECT #:

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand < #4 and > #10 Cu = D60 / D10

Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and > #40 Cc = (D30)^2 / (D10 x D60)

Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

BORING # RD-4 OFFSET (ft) DEPTH (ft): 4.0-6.0

SOIL CLASSIFICATION: A-2-4

ATTERBERG LIMIT  ( - #40 Material )
LIQUID LIMIT NP

PLASTIC LIMIT NP
PLASTIC INDEX NP

7111-15-154

3" 2" 1.5" 1" 3/4" #403/8" #4 #10 #60 #100 #200

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 P

A
S

S
IN

G
 

GRAIN SIZE in millimeters

GRAIN SIZE DISTRIBUTION CURVE



GRAIN SIZE DATA SHEET

PROJECT NAME: Midway Road DATE: 5/2/2016

PROJECT #:

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand < #4 and > #10 Cu = D60 / D10

Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and > #40 Cc = (D30)^2 / (D10 x D60)

Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

BORING # RD-8 OFFSET (ft) DEPTH (ft): 0.3-2.0

SOIL CLASSIFICATION: A-2-4

ATTERBERG LIMIT  ( - #40 Material )
LIQUID LIMIT

PLASTIC LIMIT
PLASTIC INDEX

7111-15-154
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GRAIN SIZE DATA SHEET

PROJECT NAME: Midway Road DATE: 5/2/2016

PROJECT #:

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand < #4 and > #10 Cu = D60 / D10

Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and > #40 Cc = (D30)^2 / (D10 x D60)

Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

BORING # RD-12 OFFSET (ft) DEPTH (ft): 8.0-10.0

SOIL CLASSIFICATION: A-2-4

ATTERBERG LIMIT  ( - #40 Material )
LIQUID LIMIT NP

PLASTIC LIMIT NP
PLASTIC INDEX NP

7111-15-154
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GRAIN SIZE DATA SHEET

PROJECT NAME: Midway Road DATE: 5/2/2016

PROJECT #:

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand < #4 and > #10 Cu = D60 / D10

Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and > #40 Cc = (D30)^2 / (D10 x D60)

Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

BORING # RD-14 OFFSET (ft) DEPTH (ft): 2.0-4.0

SOIL CLASSIFICATION: A-3

ATTERBERG LIMIT  ( - #40 Material )
LIQUID LIMIT  

PLASTIC LIMIT  
PLASTIC INDEX  
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GRAIN SIZE DATA SHEET

PROJECT NAME: Midway Road DATE: 5/2/2016

PROJECT #:

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand < #4 and > #10 Cu = D60 / D10

Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and > #40 Cc = (D30)^2 / (D10 x D60)

Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

BORING # RD-15 OFFSET (ft) DEPTH (ft): 0.3-1

SOIL CLASSIFICATION: A-3

ATTERBERG LIMIT  ( - #40 Material )
LIQUID LIMIT  

PLASTIC LIMIT  
PLASTIC INDEX  

7111-15-154
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GRAIN SIZE DATA SHEET

PROJECT NAME: Midway Road DATE: 5/2/2016

PROJECT #:

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand < #4 and > #10 Cu = D60 / D10

Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and > #40 Cc = (D30)^2 / (D10 x D60)

Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

BORING # RD-18 OFFSET (ft) DEPTH (ft): 6.0-8.0

SOIL CLASSIFICATION: A-2-4

ATTERBERG LIMIT  ( - #40 Material )
LIQUID LIMIT NP

PLASTIC LIMIT NP
PLASTIC INDEX NP

7111-15-154
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Midway Road CR712 from Glades Cutt Off Road to Selvitz Road                  
Financial Project Number: 231440-3-22-01    
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Meeting Minutes 
 

 

 

The meeting began at 10:30 am with introductions of the attendees.  Several attendees participated through the 

conference call phone line (indicated by (Phone) above) and have been included in the Attendance list.  The meeting 

included the following topics of discussion: Survey/Mapping, Planning and Environmental, Turnpike Coordination, 

Traffic Operations, Drainage/Permitting, Geotechnical, Right of Way, Modal Development, Value Engineering, and 

Project Management. 

1. Survey and Mapping 

• The current St. Lucie County construction project from Selvitz Road to 25th Street is scheduled to 

be completed by May 2017. 

• The schedule for the survey of the Midway Road PD&E (near Selvitz Road) will need to be adjusted 

as necessary to coordinate with the ongoing construction activities. The goal is to wait as long as 

possible to ensure that the Midway Road PD&E survey picks up the construction efforts at the 

intersection. If needed, Inwood will utilize the design files from the County’s construction project 

to supplement any survey that is acquired in association with this study. 

• St. Lucie County staff will try to coordinate with the contractor of the ongoing construction project 

to see if construction at Selivtz Road can be moved earlier in the schedule. 

• Lee Powers will schedule a separate meeting with District 4 Survey staff to coordinate and discuss 

the survey efforts for this PD&E Study. 

• The goal is to get the aerial targets set quickly due to the fact that we are moving into the rainy 

season in Florida. 

• There are 200 field days associated with the survey efforts, so it is anticipated that survey efforts 

will be completed in approximately 5 months. 

• There is enough existing information regarding the baseline and right of way that early progress 

can be made regarding alternatives analysis and right of way estimates. Inwood will begin these 

efforts prior to completion of final survey. 

• The county requested that any tree larger than 4 inches in diameter be surveyed. The scope will 

be reviewed to determine what was negotiated. 

2. Planning and Environmental 

• Environmental 

i. District 4 has developed a QA/QC checklist to aid consultants in developing high quality 

documents. The areas of concern for the FDOT staff include: 

1. Graphics and figures being produced on 11”x17” paper 

2. Numerous grammatical errors 

3. Inconsistent formatting of the document 

4. Unclear results or stated conclusions (Consultant needs to be decisive) 

DATE: June 5, 2015 

TO: Vanita Saini – FDOT 

FROM: Alex Hull - Inwood 

RE: Midway Road CR 712 PD&E Study – Project Kickoff Meeting 

ATTENDANCE: Kadian McLeean – FDOT, Andrew Gonzalez – FDOT, Shandra Davis – FDOT, Ruben Rodriquez – FDOT, John Frank – 

St. Lucie County, Craig Hauschild – St. Lucie County, Beth Zsoka – QCA, Lee Powers – Keith and Associates, Kelly 

Schwarz – Kimley-Horn, Ian Rairden – Kimley-Horn, Geoff VanBueren – Inwood, Lynn Kiefer – Kimley-Horn 

(Phone), Bernard Kinney – Bernard Kinney Associates, Inc. (Phone), Steven Kuda – ACA (Phone), Matt LaLuzurene 

– ACA (Phone), Renato Chuw – Inwood (Phone), David Ledgerwood – Inwood (Phone), Don Polanis  - Tierra South 

Florida (Phone) 
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5. Utilizing the QA/QC checklist ( a copy of the checklist was passed out to all 

attendees during the meeting) 

ii. All documents need to be finalized and concurrency with agencies needs to be 

accomplished 21 days prior to the public hearing. 

iii. PDF submittals of all environmental documents is preferred until the final submittal (at 

that point, the printed documents will be submitted). 

iv. No company logos on any environmental documents, except on title page. 

v. The Purpose and Need for this project needs to reflect exactly what is stated in ETDM. 

vi. Andrew requested good effort by the consultant to produce high quality figures. 

vii. FDOT will coordinate meetings with any agencies. 

viii. The final report will be a three ring binder. 

ix. Vanita requested that she be copied on all email correspondence with District 4 

environmental staff. Craig and John also requested to be copied on all project email 

correspondence. 

• Noise 

i. A noise methodology meeting will be setup to occur within the next 3 to 4 months. 

• Public Involvement 

i. PIP plan will be submitted by Beth to Alex during the first week in June. 

• Turnpike Coordination 

i. The traffic data collection is complete. There will be a two month time frame to complete 

the traffic modeling. 

ii. A traffic methodology meeting will be scheduled with Florida’s Turnpike within the next 

two weeks.  This meeting will also be utilized to discuss FGT concerns and future Turnpike 

widening options that may impact this study. The meeting can be held at the Treasure 

Coast FDOT office if necessary. 

iii. Kadian McLean requested he be invited to the meeting with the Turnpike. 

iv. Ian will coordinate with Alex regarding setting an agenda for a meeting. 

v. Even if the interchange is not feasible, the widening of Midway Road will still proceed. 

• Traffic 

i. Ian is still in the process of obtaining all the crash data. 

ii. Signal interconnects and ITS were discussed and John Frank stated that he wanted to be 

sure that the signals would be interconnected. 

iii. Inwood will coordinate with St. Lucie County regarding the spacing associated with access 

management. The County stated that they prefer to follow FDOT access management 

criteria. 

• CRAS 

i. Inwood will send Janus pdf’s and CADD files when available 

3. Drainage/Permitting 

• Renato will coordinate permitting issues. 

• The study will utilize the existing pond and County parcel for stormwater management pond. 

• It is important to get early buy-in from the permitting agency, therefore, a pre-application meeting 

will be scheduled prior to developing the 30% plans. 

• Canal 103 permitting concerns need to be coordinated with AECOM, according to John and Craig. 

i. John will email Inwood the contact with AECOM 

• According to John, it may be necessary to analyze “polishing” ponds to deal with nutrient loading. 

This concern will be coordinated with the permitting agency. 

• The pond west of the Turnpike will be a permit modification to accommodate additional runoff. 

• The pond that will be constructed on the Counties property will be designed and permitted 

according the necessary requirements of the roadway. 

4. Geotechnical 

• Any geotechnical activities need to be coordinated with John for a St. Lucie Co. RW Permit. 

• High water table at Glades Cut Off Road. There is currently over a foot of asphalt at the intersection 

to handle the high water table. 
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5. Right of Way 

• Tom Stepp will help with developing any right of way estimate for this project. 

• Jeff Smith will be available to help with any title search or easement locations necessary for the 

study. 

6. Modal Development 

• Coordination will be necessary if there are any flight path issues. 

• Corine Williams with St. Lucie County will help with transit coordination. 

• Bus and transit coordination will be necessary as there is a planned bus route along the project 

corridor. At this point, New Horizons is the planned location for the bus stop. 

• It is very important to have TIP/STIP/LRTP consistency as this is a federally funded project. This 

project is currently funded for all phases. 

7. Value Engineering 

• It is available (optional services) if necessary or requested during the course of the project. If so, 

Tim Brock is the contact person. 

8. Project Management 

• It is the goal for each consultant to act in a way that represents the Department well. The 

consultant is an extension of the department. 

• Inwood will develop a contact matrix to be used for project communications. 

• It was noted that no work done out of scope will be compensated. If there is work out of scope, 

contact Vanita so that the work item can be reviewed and determined if it is necessary. 

• Inwood will send Vanita the two users that will maintain VPN and LRE access. 

• Inwood will be responsible for all future meeting agendas and meeting minutes. Any phone calls 

or emails need to be documented to the project file. 

• FDOT is trying to make everything more web based, so the consultant team is encouraged to utilize 

the website. 

• At the request of St. Lucie County, we will need County signatures if there are any deviations from 

PPM. 

• The county would like the sidewalk as far as possible from the curb. A meandering sidewalk would 

be preferred. 

• We need to keep all water runoff within the right of way. No runoff can go onto private property. 

• A two foot strip is required at the RW line for utility access. 

• Inwood will set up a standardized email subject line that will be used for email communications. 

• Vanita will provide performance evaluations at different points throughout the project. Inwood 

will need to set up the evaluation meetings with Vanita when they come up on the schedule. 

Grades can also be given at milestones if requested by the consultant. 

• It is the consultant’s responsibility to track the budget throughout the duration of the project. 

• Vanita asked Alex to review the project schedule to ensure that everything is accurate. 

• Vanita handed out sample monthly progress reports to be used as a go-by for this project. 

• As the project moves forward, the option is available for the current consultant team to stay on 

board for the design option. If the consultant team is not chosen to continue, the design will be 

advertised around may 2016 for FDOT FY17. 

 

Action Items: 

1. John Frank will coordinate with the Contractor on the ongoing Midway Construction project to determine 

if construction activities near Selvitz Road can be moved up in the schedule. 

2. Lee Powers will schedule a meeting with District 4 survey staff to discuss survey related issues for the 

project. 

3. Beth Zsoka will submit the PIP to Alex Hull during the first week of June for review. 

4. Alex and Ian Raiden will coordinate to schedule a meeting with the Turnpike to occur within the next two 

weeks. 

5. John will email Alex the contact information for the point of contact with AECOM regarding Canal 103. 
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6. Inwood will develop a contact matrix. 

7. Inwood will contact Vanita with the two users for VPN and LRE access. 

8. Inwood will establish a common subject line to use for email correspondence. 

9. Alex will review the schedule and email Vanita any necessary changes prior to June 7. 

The meeting ended at 12:50 pm. 
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A drainage coordination meeting was held on December 15th, 2015, via teleconference in regard to the Midway Road 

(CR 712) PD&E Study.  The purpose of the meeting was to review Inwood’s drainage approach for the project.  The 

meeting began with introductions and was followed by a drainage overview of the project by Renato Chuw.  The 

overview and resulting discussions are outlined below.  Meeting materials were provided separately via email prior 

to the teleconference and are attached to this document for reference.  

Alignment Alternatives and Overview 

• An overview of the project limits from Glades Cut Off Road to Selvitz Road was provided as well as the scope 

of the PD&E Study. 

• The purpose of the project is to evaluate widening Midway Road to a four-lane facility. 

• Two alignment alternatives are currently being evaluated: 

o Alt. 1 – Avoids impacting Canal C-103 by widening/shifting alignment to the north 

o Alt. 2 – Encloses Canal C-103 in a box culvert.  This typical section is consistent with Midway Road 

typical section east of Selvitz Road (under construction) 

• Kimley-Horn and Associates is part of the study team and they are evaluating the potential for an 

interchange at the Turnpike and Midway Road. 

Existing and Proposed Drainage 

• Canal C-103 is located parallel to and along the south side of Midway Road. The canal flows west to east 

until it is enclosed with a box culvert (11’x5’) beginning 1000 feet west of Selvitz Road and continuing to 

450 feet east of Dunn Road. The box culvert is currently under construction as part of the widening project 

of Midway Road from Selvitz Road to 25th Street. 

• Canal C-103 serves as the direct outfall for the project area runoff. The canal ultimately discharges to the 

St. Lucie Aquatic Preserve, which is a designated Outstanding Florida Water (OFW). 

• The canal was previously owned and maintained by the North St. Lucie River Water Control District 

(NSLRWCD). Recently, ownership and maintenance has been relegated to St. Lucie County. 

• The project is within two nutrient-impaired waterbodies: Ten Mile Creek (WBID 3194A) and North Fork St. 

Lucie River (WBID 3194). 

• The project area has been divided into four drainage basins (Basins A, B, 1, and 2). 

• There is an existing County-owned pond in Basin A that provides treatment for the existing Midway Road.  

It contains enough storage to treat the proposed improvements from this project.  Per the inter-agency 

meeting with South Florida Water Management District (SFWMD), OFW criteria will be required for the net 

new impervious area while maintaining the existing permitted criteria for the existing impervious area.  The 

existing pond was designed to meet the NSLRWCD discharge criteria of 2 inches of depth over the area 

served for any 24-hour period for the 10yr/72hr storm event. At the time this pond was designed and 

permitted, nutrient loading analysis was not required, but it will need to be included as part of the Pond 

Siting Report.   

DATE: December 18, 2015 

TO: Vanita Saini, PE 

FROM: Renato Chuw, PE 

RE: Midway Road PD&E Study (FPID: 231440-3) – Drainage Coordination Meeting 

CC: All Attendees (via email), File 
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• The portion of Midway Road from the Turnpike west for 800 feet is currently untreated (Basin B).  It is 

anticipated that runoff from this area will be taken to and treated in infield areas of the construction 

schedule for the interchange.  However, due to the unknown construction schedule for the interchange it 

was decided that pond site alternatives will be evaluated for Basin B.  An alternative matrix will be 

developed to determine the preferred pond site for this basin. 

• The County acquired a parcel on the north side of the project between Corporate Way and Milner Drive 

within Basin 1 for a proposed pond to treat improvements for Midway Road between the Turnpike and Post 

Office Road. This pond was originally designed as part of the adjacent segment of Midway Road under 

construction (Selvitz Road to 25th Street) but it was removed from the scope of that project and the SFWMD 

1permit.  Since this site is already owned by the County for the purpose of the stormwater pond, it will be 

utilized as the proposed pond site for this PD&E Study. The pond was designed to meet OFW requirements 

and pre- vs. post-discharge requirements by SFWMD as well as accommodations for a future six-lane 

roadway.  

• The permitted project to the east is currently constructing a pond (Pond 2/3) that is designed for a future 

six-lane roadway and has the capacity to provide treatment for the proposed improvements from this 

project. Basin 2 (from Post Office Road to Selvitz Road) is accounted for in Pond 2/3. The existing pond 

meets SFWMD pre vs. post discharge criteria for the 25yr/72hr storm event as well as OFW criteria. 

• There are no floodplains within the limits of this project.  A Location Hydraulics Memo will be provided. 

Discharge Criteria 

• Per the previous meeting with SFWMD, the proposed ponds will be required to meet pre vs. post 25yr/72hr 

storm event assuming no restrictions (control structure) downstream of Canal C-103. Additionally, the 

ponds would not have to meet the discharge criteria from NSLRWCD.           

• St. Lucie County mentioned that there may be a proposed structure downstream on Canal C-103 and that 

they still consult with AECOM and NSLRWCD for any proposed work with regard to allowable discharge. 

• Coordination with AECOM/NSLRWCD will be required to determine if the allowable discharge criteria for 

Canal C-103 will be applicable for this project. 

Comments from FDOT 

• FDOT asked if there was a possibility that Canal C-103 could be used for storage and provide additional 

nutrient reductions. Inwood stated that currently the canal is used for conveyance only and receives runoff 

from areas west of Glades Cut Off Road and adding weirs or check dams would cause an adverse effect 

upstream of the canal. The County also agreed and stated that the canal has staged up very high in the past. 

• FDOT asked if there was a watershed model for Canal C-103. Inwood stated that an ICPR model was 

developed for the adjacent east segment of Midway Road that is already permitted. This model 

encompassed a large area even beyond their project limits and included the canal. This model covers our 

study project limits and will be used for this project. 

• FDOT asked if there was an option for the canal to be shifted further south to avoid impacting right-of-way 

limits to the north. Inwood stated that shifting the canal to the south is feasible.  A meeting with the City of 

Port St. Lucie has been scheduled (1/22/16) to discuss landscape buffer requirements.  We will investigate 

the potential to relocate the canal based on the results of this meeting.  

• FDOT mentioned that a matrix for the pond site alternatives is typically required for the Pond Siting Report 

evaluating different factors in recommending a preferred site. However, since most of the pond sites on 

this project are already constructed or acquired by the County and, therefore, already cleared, a matrix is 

not applicable. The only exception is for Basin B. 

Comments from St. Lucie County 

• St. Lucie County expressed concern that Canal C-103 currently stages up very high during storm events.   

• The contractor (Midway Road – Selvitz Road to 25th Street) has been fined multiple times by SFWMD during 

the construction of the box culvert for turning off the dewatering pumps and causing the canal to overtop. 
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• City of Port St. Lucie has requested a buffer between the right-of-way line and the canal; therefore, shifting 

or widening the canal to the south will impact this buffer. 

• St. Lucie County conducted an in-house analysis to determine the location of the pond site for Basin 1 prior 

to purchasing the parcel of land. 

• St. Lucie County mentioned that they want to be included in further coordination meetings with SFWMD 

and NSLRWCD.  

 

Action Items 

• A meeting with the City of Port St. Lucie has been scheduled for 1/22/16 to discuss the landscape buffer 

requirements and the feasibility of relocating Canal C-103. 

• Inwood will determine the most restrictive discharge criteria and set up a meeting with St Lucie County, 

SFWMD, and AECOM/NSLRWCD to discuss it. 

 

Note: The above reflects the writer’s understanding of the contents of the meeting.  If any misinterpretations or inaccuracies are included, 

please contact Renato Chuw (407-971-8850) as soon as possible for resolution and revisions if necessary. 

 



FLORIDA DEPARTMENT OF TRANSPORTATION 
DISTRICT IV INTERAGENCY MEETING MINUTES 

 

TO:     Binod Basnet, Florida Department of Transportation 
FROM:    Justin Freedman, E Sciences, Incorporated 
MEETING DATE:   August 20, 2015  
LOCATION:     South Florida Water Management District (SFWMD) 

3301 Gun Club Road, West Palm Beach, Florida 
SUBJECT:    Florida Department of Transportation (FDOT) Interagency Meeting Minutes 

              

First meeting started at 9:07 am. 

Attendees: 

Name Organization Email Address 

Barbara Conmy SFWMD bconmy@sfwmd.gov 

Hugo Carter SFWMD hcarter@sfwmd.gov 

Wilord Metellus FDOT wilord.metellus@dot.state.fl.us 

Binod Basnet FDOT binod.basnet@dot.state.fl.us 

James Ford FDOT james.ford@dot.state.fl.us 

Justin Freedman E Sciences jfreedman@esciencesinc.com 

 

District: Four 
FPID/FM Number: 434360-1  

FDOT Project Manager: James Ford, P.E.  
Consultant/Company Name: FDOT/In House  
SR/local Name: County Road CR-712A/McCarty Road 
Project limits: 250-foot approaches on either end of bridge (Project length approximately 0.12 
miles)  

General Scope: McCarty Road bridge replacement over Ten Mile Creek Bridge # 940031 
located in North St. Lucie River Water Control, District (NSLRWCD).  At the project limit, the 
road will be reconstructed from a single lane county road to two (2) lanes for about 250 feet at 
each approach of the bridge. The proposed drainage is designed to use 100 feet of French 
Drain to provide water treatment and attenuation while maintaining the proper discharge into the 
Creek.  
Specific Agenda Items Discussed: See below. 
Requested Attendees:  Hugo Carter, SFWMD, Barb Conmy, SFWMD 
 
Binod Basnet, Wilord Metellus and James Ford discussed project:   
 

 FDOT recently met with Patrick Holmes of NSLRWCD to confirm FDOT will need permit  
from the NSLRWCD. 

 Total project length is 630 feet (127 feet actual bridge; 250 feet each approach). 

 Existing drainage – scuppers on bridge deck, sheet flow into canal. 

 Project has two outfalls (one in southwest quadrant, one ±300 feet northeast of project). 
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 Proposed system will provide better treatment than existing system (in terms of water 
quality and water discharge quantity). 

 Road will shift to east - to compensate for swale capacity reduction, proposing 
exfiltration trench to the southeast and northeast of the project. 

 FDOT conducted “Pre-Post” drainage analysis to confirm stormwater discharges before 
and after project. Stormwater discharges will be decreased in the “Post” condition. 

 Anticipated wetland impacts of 0.038 acres due to rip rap installation along bridge slope. 
 

Hugo Carter and Barb Conmy commented on project: 
  

 Project should be covered under SFWMD General Permit (GP) for FDOT and 
Municipalities (i.e. for minor bridge alterations, replacement, etc.): 

o Less than 0.5 acres of wetland or surface water impacts 
o Channel clearing and shaping allowed 
o 30 day turn around, $250 fee 

 Based on project acreage, project should qualify for the GP. 

 Will not need to mitigate for wetland impacts. 
 

Additional comments from Binod Basnet and James Ford:   
 

 When team applies for GP, they will be sure to meet special conditions of GP. 

 Team spoke to Randy Turner at USACE, should not need to mitigate for USACE due to 
less than 0.5 acres of impact. 

 Schedule – letting in January 2017; applications submitted within one month of current 
date. 

 
Meeting ended at 9:18 am.   
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Second meeting started at 9:20 am 

Attendees: 

Name Organization Email Address 

Barbara Conmy SFWMD bconmy@sfwmd.gov 

Hugo Carter SFWMD hcarter@sfwmd.gov 

Binod Basnet FDOT binod.basnet@dot.state.fl.us 

Brady Walker Kimely Horn brady.walker@kimley-horn.com 

Zack Evans Inwood Consulting Engineers zevans@inwoodinc.com 

Renato Chuw Inwood Consulting Engineers rchuw@inwoodinc.com 

Justin Freedman E Sciences jfreedman@esciencesinc.com 

 

District: Four 
FPID/FM Number: 231440-3-22-01  
FDOT Project Manager: Vanita Saini, PE  
Consultant/Company Name: Inwood Consulting Engineers, Inc. 
SR/local Name: Midway Road/ CR 712  
Project limits: Glades Cut Off Road to Selvitz Road 
General Scope:  Project Development and Environment (PD&E) Study to evaluate the 
widening of Midway Road/CR 712 from a two-lane rural roadway to a four-lane divided urban 
roadway between the limits of Glades Cutoff Road to Selvitz Road. 
Specific Agenda Items Discussed:  See below. 
Requested Attendees:  Hugo Carter, SFWMD, Barb Conmy, SFWMD 

 
Renato Chuw and Zack Evans discussed project:   
 

 Project is PD&E Study. 

 Discussed scope of project noted above. 

 Different options: 
o Widen road to south - Canal C-103 would be impacted. 
o Widen road to north - Development to north and wetlands could be impacted. 

 Two existing SFWMD permits: 
o First permit (issued 2003) for intersection of Midway Road and Glades Cutoff 

Road.  The County built Pond #2 to handle water from intersection as well as 
improvements along Midway Road up to 700 feet west of Turnpike.   

o Second permit (issued 2012) for Midway Road widening from Selvitz Road to 25th 
Street.  Original design included additional pond (Pond #1) – handling basin from 
Turnpike to west of Post Office Road but not included in the issued permit or part 
of the final construction plans. 

 Majority of treatment needed for proposed project will be handled by existing, previously 
permitted ponds (some portion of proposed project needs additional treatment). 

 Existing Ponds #1 and #2/3 are designed to accommodate the widening of Midway Road 
to six lanes. 

o This study only proposing widening from two to four lanes. 

 All discharge collected by C-103 Canal leading to St. Lucie Aquatic Preserve, which is 
an Outstanding Florida Water (OFW) 

o Existing Pond #1 and #2/3 designed to provide additional 50% water quality. 
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o Pond #2 from first permit does not provide additional 50% water quality. 

 Attenuation 
o Existing Pond #1 and #2/3 designed to handle 25 year/72-hour year storm event 

per SFWMD.  
o Pond #2 from first permit designed based on NSLRWCD criteria (10-year/3-day 

storm, 2 inches per day). 

 Question to SFWMD – if design proposed to use extra capacity within Pond #2 to 
provide the additional necessary treatment for the project, which criteria should be used? 

o Use criteria from 2012 permit?  
o Use new criteria for pre/post analysis? 
o Does project need to meet OFW criteria? 

 Second question to SFWMD: Receiving water bodies (Ten Mile Creek and North Fork of 
St. Lucie River) are impaired for nutrients; should dry pre-treatment areas be provided to 
address issue of impaired water bodies? 

 C-103 Canal used to be maintained by NSLRWCD – now it is managed by St. Lucie 
County. 

 May be some potential impacts to wetlands to north (pond expansion). 

 The south widening alternative will look into enclosing portions of the C-103 Canal with a 
box culvert, similar to the adjacent segment under construction. 

 
Hugo Carter and Barb Conmy commented on project: 

 

 The portion of runoff from the proposed project that will not be treated by the existing 
ponds should be subject to new “Pre-Post” analysis per SFWMD criteria (i.e. 25-year/72-
day storm event). Need to treat for new net impervious area only. 

 New treatment will need to meet 150% treatment criteria to address OFW (for new 
impervious areas only). 

 Due to impaired water body analysis, nutrient loading analysis may be needed. 

 NSLRWCD – If no control structure downstream from project, then NSLRWCD criteria 
does not apply (use SFWMD criteria). 

 Existing permit called for a box culvert – need to make sure this culvert can handle 
additional capacity associated with proposed project. 

 Potential wetland impacts (associated with pond expansion) will need to be addressed 
during permit process. 

 With box culverts proposed, design will need to allow for air exchange mechanism (i.e. 
saddle risers).  

 Contact Jose Vega for any pre-application field meetings. 
 
Meeting ended at 9:50 am.   
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A drainage coordination meeting was held on December 15th, 2015 via teleconference in regards to the Midway 

Road (CR712) PD&E Study.  The purpose of the meeting was to review Inwood’s drainage approach to the study. 

The meeting began with introductions, an overview of the project by Renato.  

The alignment alternatives were discussed 

• Widen to the North avoid impacting Canal C-103 

• Widen to the South and enclose Canal C-103 in a Box Culvert 

The drainage approach was discussed 

• There is an existing pond in Basin A that provides treatment for the existing roadway.  It contains enough 

storage to treat the proposed improvements from this study.  Per meeting with SFWMD, OFW will be 

required for net new impervious area.  Existing pond was designed to follow NSLRWCD discharge criteria 

of 2 inches of depth over the area served for any 24 hours period for the 10yr/72hr storm event.   

• A pond site will be located for Basin B, either within the infield area of the future proposed interchange or 

at an offsite location. A pond alternative matrix will be created for this basin. 

• The county owns a parcel on the north side of the project, within Basin 1, that was purchased for a 

proposed pond to treat improvements from a previously proposed project that was not permitted.  The 

parcel will be utilized as the proposed pond site for this study 

• The permitted project to the east is currently constructing a pond that is designed for a future 6-lane 

facility and has the capacity to provide treatment for the proposed improvements from this study. 

Existing pond meets SFWMD Pre vs Post discharge criteria for the 25yr/72hr storm event. 

• There are no Floodplains within the limits of this study.  A memo will be provided for the LHR. 

Discharge criteria was discussed for the proposed study 

• Inwood discussed from previous meeting with SFWMD the proposed ponds will be required to meet the 

25yr/72hr storm event if there is no downstream control structure from NSLRWCD.           

• St Lucie County mentioned there may be a proposed structure downstream on Canal C-103 and that they 

still consult with AECOM and NSLRWCD for any proposed work with regards to allowable discharge. 

• Coordination will be required to determine the allowable discharge into Canal C-103. 

Comments from FDOT 

• Canal C-103 is used for conveyance only. 

• Could it be used as treatment by widening and placing weirs? 

• Could the canal be shifted to avoid impacting R/W limits to the north? 

• Why was the pond site for Pond 1 chosen? 

 

 

DATE: December 17, 2015 

TO: Vinita Saini, PE 

FROM: Renato Chuw, PE 

RE: Midway Road PD&E (FPID: 231440-3) – Drainage Coordination Meeting 

CC: All Attendees (via email), File 
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Comments from St. Lucie County 

• St Lucie expressed concern that the Canal currently stages up very high during storm events.   

• The contractor has been fined multiple times during the construction of the box culvert for turning off the 

dewatering pumps causing the canal to overtop. 

• St Lucie County has requested the buffer between the R/W line and the canal, shifting or widening the 

canal will impact the buffer. 

• An in-house design matrix was performed to determine the pond site for Basin 1  

 

Action Items 

• A meeting will be coordinated to discuss the feasibility of relocating Canal C-103. 

• Inwood will determine the most restrictive discharge criteria and set up a meeting with St Lucie 

County, SFWMD, and NSLRWCD to discuss. 

• St Lucie County will provide FDOT with documentation as to why the pond site was chosen for Basin 

1. 

• Inwood will discuss with FDOT whether more traffic counts will be required to determine the need for 

designated right turn lanes. 



 

 

1 

 

Meeting Minutes 
3000 Dovera Drive, Suite 200, Oviedo, FL 32765   I   P: 407-971-8850   I   F: 407-971-8955   I   www.inwoodinc.com  

 

 

A coordination meeting was held on July 13th, 2016 via teleconference to discuss the comments on the Pond Siting 

Report regarding contamination. 

The meeting began with introductions.   

Overview of the project by Renato  

• The limits of the project begin at Glades Cut Off Road and end at Selvitz Road.  

• The project is split into four basins each with their own treatment facility: 

o Basin A: Treatment is provided by the existing pond located on the south side of Midway Road.  

Modifications to the control structure are proposed. 

o Basin B: Three stormwater treatment alternatives were investigated for Basin B.  Two offsite 

ponds and an exfiltration trench inside the right of way. Pond B-1 and Pond B-2 are located on 

the north and south side of the road respectively.   

o Basin 1: Pond 1 is located on a parcel on the north side of Midway Road previously acquired by 

St. Lucie County. 

o Basin 2/3: Pond 2/3 is being constructed as part of the adjacent segment and is sized so that it 

will be able to treat the runoff from the proposed improvements of this study.  No modifications 

will be made to this pond. 

The comments on the Pond Siting Report (PSR) regarding contamination were discussed 

• FDOT would like for the Contamination Screening Evaluation Report (CSER) to be updated to have 

verbiage and general language discussing that the 500’ and 1000’ buffer were investigated as part of the 

project study.   

• The general language discussing the 500’ and 1000’ buffer will address the comment regarding SFWMD 

rules and regulations for ponds. 

• FDOT stated that concerns regarding contamination for the existing ponds are not necessary and do not 

need to be included within the report.  The Medium Risk ranking will be removed from the existing ponds. 

• The 500’ and 1000’ buffer will be included in the report for any proposed pond alternatives that are part 

of the study. 

 

Action Items 

• The CSER will be updated based on the comments on the PSR and this meeting 

• The PSR will be updated to incorporate the updated CSER. 

 

*****END OF MEETING***** 

Note: The above reflects the writer’s understanding of the contents of the meeting.  If any misinterpretations or 

inaccuracies are included, please contact Renato Chuw at (407) 971-8850 as soon as possible for resolution and 

revisions if necessary.  

DATE: July 13, 2016 

TO: July Jimenez, PE 

FROM: Renato Chuw, PE 

RE: Midway Road PD&E (FPID: 231440-3) – Contamination Discussion Meeting 

CC: All Attendees (via email), File 
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Executive Summary 

The design considerations for this project are based on the ultimate design conditions; this drainage design 

document includes the ultimate drainage design of 1.047 miles of Midway Road from just west of Selvitz 

Road to just west of and not including 25th Street to address current and future traffic capacity deficiencies 

(See Project Location Map, Appendix A).  The widening will increase the roadway from two lanes to four, 

with an option to increase to six in the future.  Improvements are also proposed to Selvitz Road at its 

intersection with Midway Road.  This project will include the installation of curb and gutter, storm sewer, 

and stormwater runoff treatment facilities to service the future six-lane configuration.  The total project area 

(including pond sites) is 48 acres. 

Canal 103 runs south of and parallel to Midway road.  In order to minimize the acquisition of right-of-way 

needed for the widening of Midway Road, St Lucie County proposes to convert Canal 103 from an open 

channel ditch to a concrete box culvert from west of Selvitz Road to where the canal turns south, away from 

Midway Road.  The proposed box culvert was sized to match existing open channel flows and water 

surface elevations and as a result the proposed flow rates and water surface elevations generated by 

converting an open ditch to a concrete box culvert, do not exceed those of the existing open channel.  

In order to properly size the replacement for the canal, different sizes of box culverts were modeled. With 

two existing 6’x10’ box culverts already in use in conjunction with the canal, the height of the proposed box 

culvert was held to 5 and 6 feet. The width of the proposed box culvert began with 10’, then 11’ and 12’ in 

order to get the most efficient and practical size for the proposed box culvert. After comparing the different 

sized culverts in ICPR, the 11’ x 5’ box was selected because it reduced the maximum stage height and 

maximum outflow for the 25, 50 and 100 year, 72 hour storm frequency and duration events. 

The ultimate condition proposes replacing more of the existing Canal 103 with a box culvert, the modeling 

for the box culvert and parts of the drainage documentation will include the ultimate project design as a 

modeling condition. 
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Project Description 

Project Introduction: St. Lucie County proposes to widen 1.047 miles of Midway Road from just west of 

Selvitz Road to just west of 25th Street to address current and future traffic capacity deficiencies (See 

Project Location Map, Appendix A).  The widening will increase the roadway from two lanes to four, with an 

option to increase to six in the future.  Improvements are also proposed to Selvitz Road and 25th Street at 

their intersections with Midway.  This project will include the installation of curb and gutter, storm sewer, 

and stormwater runoff treatment facilities to service the future six-lane configuration.  The total project area 

(including pond sites) will be 48 acres. 

Basin Summary: For the ultimate condition, this project is split into six drainage basins.  See Project 

Drainage Maps, Appendix A – Exhibit B and Regional Drainage Maps/Structures, Appendix A – Exhibits C 

and D. Basin 1 begins at the Turnpike and ends just east of Jenkins Road.  Stormwater runoff would be 

pre-treated in a dry pond and then discharged to a wet detention pond.  The wet pond would outfall through 

a cross drain into the proposed Culvert 103. This pond will not be constructed with this design.  Basin 2 

begins just east of Jenkins Road and ends east of Selvitz Road.  It also includes 2000 feet of North Selvitz 

Road.  Basin 3 begins east of Selvitz Road and ends at Christensen Road.  Basin 2 and 3 both drain 

through a storm sewer system to a pond site located east of Christensen Road south of Midway Road.  

Stormwater runoff is pre-treated in a dry pond and then discharged to a wet detention pond.  The wet pond 

outfalls through a storm pipe to the existing Canal 103.  Basin 4 begins at Christensen Road and ends at 

25th Street.  Stormwater runoff is pre-treated in a dry pond and then discharged to a wet detention pond.  

The wet pond outfalls through the existing storm sewer system to a pair of existing roadside ditches along 

Midway Road.  The existing ditches drain to the North Fork of the St. Lucie River.  Basin 5 begins at 25th 

Street and ends 1,700 feet east.  Stormwater runoff would be pre-treated in a dry pond and then 

discharged to a wet detention pond.  The wet pond would outfall through a storm pipe to an existing 

roadside ditch along Midway Road.  The existing ditch drains to the North Fork of the St. Lucie River. This 

pond will not be constructed with this design. Basin 6 begins at Selvitz Road station 111+71 (at the limit of 

the project) and ends at station 126+09.  Stormwater runoff is collected by curb and gutter and roadside 

liner ditches and a roadway storm sewer system discharging to the nearby existing Pond 404 (renamed to 

South Selvitz/Pond 6 for this project) for wet detention treatment. 

Canal 103 and Culvert 103: Canal 103 runs south of and parallel to Midway road.  It is part of a 

regional system draining stormwater runoff from west of I-95 to the North Fork of the St. Lucie River five 

miles east.  The canal drains an estimated 400 acres west of the Turnpike and another 299 acres east of 

the Turnpike to the North Fork of the St Lucie River.  The Midway Road improvements account for 48 of 

those acres.  The total area drained by Canal 103 is 699 acres. 

In order to minimize the acquisition of right-of-way needed for the widening of Midway Road, St Lucie 

County proposes to convert Canal 103 from an open channel ditch to a concrete box culvert from west of 
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Selvitz Road to where the canal turns south, away from Midway Road. The proposed box culvert was sized 

to match existing open channel flows and water surface elevations and as a result the proposed flow rates 

and water surface elevations generated by converting an open ditch to a concrete box culvert do not 

exceed those of the existing open channel. 

Location, Land Use, Regional Drainage Patterns and Datum: This project is located in St. Lucie 

County, Sections 4, 5, and 6 in Township 35S, Range 40E.  Nearby land use includes residential, 

commercial, industrial, and agricultural.  The regional drainage pattern is from west to east.  The datum 

used is NAVD 88 (the conversion formula used is 1.499’ NGVD 29 = 0.0’ NAVD 88). 
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Design Considerations 

Project Areas: This project consists of 37.90 total acres; 27.57 acres of impervious area, 8.3 acres of 

impervious areas and wetlands and 2.03 acres of wet pond permanent pools.  Onsite stormwater runoff will 

be treated and attenuated in onsite dry and wet ponds. 

Canal 103/Culvert 103: 2441 feet of open ditch will be converted to an 11’x5’ concrete box culvert.  Type C 

ditch bottom inlets will be placed along the top of the box culvert at an average spacing of 300 feet to 

provide venting and maintenance access. 

Permit Criteria: A permit has been obtained from the South Florida Water Management District (SFWMD).  

The South Florida Water Management District has determined that project discharges to the North Fork of 

the St. Lucie River will require dry retention pre-treatment for nutrient removal.  As a result, each pond has 

two components; a dry retention cell for pre-treatment and a wet detention cell for additional treatment.  All 

ponds except Pond 6 will be new construction.  Pond 6 is an existing pond which will be modified to accept 

runoff from the Selvitz Road improvements.   

Channel, Pond and Tailwater Modeling: Project pre vs. post development flows for the 3 year-72 hour, 25 

year-72 hour, 50 year-72 hour, and 100 year-72 hour storms are modeled with Streamline Technologies’ 

Interconnected Channel and Pond Routing (ICPR) software. 

Where possible, offsite areas draining to the project have been quantified through the use of existing permit 

information. Where existing permit information is not available, aerial photographs and United States 

Geological Survey (USGS) quad maps are used to estimate areas, curve numbers, time of concentrations 

and offsite storage.  Onsite calculations are based on project survey and geotechnical data, and are 

located in the proposed condition basin calculations.   

The project tailwater is equal to the average of the daily maximum gage heights recorded by the USGS for 

the North Fork of the St Lucie River at White City Park from 2002 to present (USGS Gauge 

272229080203400 St Lucie River at Midway Road, See Appendix A - Exhibit I).  The stage for the tailwater 

is set at 1.52 feet NAVD 88. 

Storm Sewer Modeling: The storm sewer system is modeled using Hiteshew Engineering Systems, Inc.’s 

Automated Storm Sewer Analysis and Design (ASAD) software. Considering Midway Road’s importance as 

an evacuation route, the design storm for the onsite storm sewer is the FDOT 10 year-24 hour event.  The 

spread criteria used to determine inlet placement is equal to no further than half of the outside travel lane 

after 4” of rainfall. 

Adjacent Existing Permits and Plans (SFWMD and others) Referenced during Design: 
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• Adonel Concrete (SFWMD Permit 56-00619-S-02) 

• I-95 

• International Alzheimer’s Foundation Trust, Inc. (SFWMD Permit 56-01403-P)  

• LTC Ranch (SFWMD Permit 56-01480-P) 

• Mayo Warehouse (SFWMD Permit 56-01995-P) 

• Midway Commons (SFWMD Permit 56-00873-S) 

• Midway Industrial Park (SFWMD Permit 56-01444-P) 

• New Horizons (SFWMD Permit56-01258-P) 

• Packers of Indian River (SFWMD Application 01297-B) 

• Police (SFWMD Permit 56-01184-S) 

• Post Office (SFWMD Permit 56-00681-S) 

• Ravinia (SFWMD Permit 56-02350-P) 

• Substation (SFWMD Permit 56-00838-S) 

• Tropicana (SFWMD Permit 56-00565-5) 

• Turnpike 

See Construction Plans for Roadway and Pond Drainage Details. 
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Basin 1 

Description and Pond Design: Basin 1 is included here as part of the Ultimate Condition for Midway Road 

and the modeling of the Box Culvert. The basin area and impervious area, ponds and drainage structures 

have been removed from the design of this Midway Road project.  Basin 1 begins at Midway Road station 

1219+00 (at the start of the original project) and ends at station 1239+00. Because of the changes to the 

project limits, Basin 1 plans have been removed from the project and only the calculations in this report 

remain for future reference.  

Soils, Seasonal High Groundwater Elevation, and Existing Ground Elevation: Basin 1 has nearly level, 

poorly drained sandy soils in the B/D hydrological group.  The seasonal high ground water table (SHGWT) 

depth is typically around 1.0’ below the surface.  The natural ground elevation in the pond area ranges 

from18.5 to 15.3 NAVD. 

Regional Drainage and Cross Drains: Basin 1 flows from west to east and from North to South.  There is 

an existing cross drain (CD-100) at station 1227+30 consisting of two lengths of 36” corrugated metal pipe 

(68’ CMP and 21’ CMP) connected by a catch basin structure.   

Basin 2/3 

Description and Pond Design: Basin 2 begins at Midway Road station 1239+00, ends at station 

1275+00, and includes approximately 2000 feet of Selvitz road north of Midway.  Basin 3 runs from station 

1275+00 to 1300+91.  Basins 2 and 3 both drain to Canal 103 and will be treated in the same pond.  Onsite 

runoff is collected by curb and gutter and routed to the pond by a storm sewer system.  The pond consists 

of two cells; a dry pre-treatment area with 1 foot vertical to 4 feet horizontal side slopes and a wet detention 

area with a 16’ wide berm sloped at 1:8 followed by a 1:6 slope down to 2’ below the water line.  From 2’ 

below the water line to the pond bottom, the side slopes are 1 to 2.  The pond is designed to treat 150% x 

2.5 inches over the project impervious area.  Of that volume, one half inch over the project area will be pre-

treated in the dry cell. 

Soils, Seasonal High Groundwater Elevation, and Existing Ground Elevation: Basins 2 and 3 have 

nearly level, poorly drained sandy soils in the B/D hydrological group.  The seasonal high ground water 

table (SHGWT) depth is typically around 6.0’ below the surface due to the proximity of Canal 103.  The 

natural ground elevation in the pond area is around 16.5. 

Pond Elevations and Outfall Information: The control elevation for the wet detention cell will be set at 9.50 

NAVD 88.  The top of the treatment volume will be at elevation 12.35.  The dry cell pond bottom will be set 

at elevation 13.00.  The top of the pre-treatment volume will be at elevation 13.61.  The design high water 

(DHW) for both cells will remain a minimum of 1’ below the top of the berm, set at elevation 15.00. Pond 2/3 
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will discharge to offsite Canal 103.  At this location, the canal has a flow line of 6.62 and a top of bank at 

13.60.  Canal 103 discharges to the North Fork of the St. Lucie River. 

Regional Drainage and Cross Drains: Basin 2/3 flows from west to east and from North to South.  There 

are seven cross drains in Basin 2/3.   

CD-200 is located at station 1247+20 and consists of two 24” RCP’s connected to a catch basin that 

discharges to Canal 103 through one 15” CMP.   

CD-Police is a 24” RCP that carries stormwater 140’ from the police station wet pond to Canal 103 near 

station 1251+00.   

CD-201 is located at station 1261+25 and consists of two lengths of 24” corrugated metal pipe (105’ CMP 

and 34’ CMP) connected by a catch basin structure. 

CD-202 is located at station 1266+25 and consists of two lengths of corrugated metal pipe (45’ of 15” CMP 

and 21’ of 12” CMP) connected by a ditch.   

CD-203B is located at station 1274+50 and consists of three 24” RCP’s tying into a manhole that 

discharges to Canal 103 through 105’ of 24” RCP.  The proposed condition replaces the three pipes tying 

into a manhole with 2- 18” RCP’s and a 14”x23” ERCP.  The manhole will discharge to Culvert 103 through 

dual 24” RCP’s. 

CD-300 is located at station 1284+40 and consists of two lengths of 24” corrugated metal pipe (71’ CMP 

and 41’ CMP) connected by a ditch.  The proposed condition replaces the corrugated metal pipes and ditch 

with one 19”x30” ERCP. 

CD-301 is located at station 1293+00 and consists of 56’ of 24” corrugated metal pipe discharging to a 

ditch that connects to Canal 103.  The proposed condition replaces the corrugated metal pipe and ditch 

with one 19”x30” ERCP. 

Basin 4 

Description and Pond Design: Basin 4 begins at Midway Road station 1300+91 and ends at station 

1324+50.  Onsite runoff is collected by curb and gutter and routed to the pond by a storm sewer system.  

The pond consists of two cells; a dry pre-treatment area with 1 foot vertical to 4 feet horizontal side slopes 

and a wet detention area with a 16’ wide berm sloped at 1:8 followed by a 1:4 slope down to 2’ below the 

water line.  From 2’ below the water line to the pond bottom, the side slopes are 1 to 2.  The pond is 

designed to treat 150% x 2.5 inches over the project impervious area.  Of that volume, one half inch over 

the project area will be pre-treated in the dry cell. 
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Soils, Seasonal High Groundwater Elevation, and Existing Ground Elevation: Basin 4 has nearly level, 

poorly drained sandy soils in the B/D hydrological group.  The seasonal high ground water table (SHGWT) 

depth is typically around 1.0’ below the surface.  The natural ground elevation in the pond area ranges 

from11.0 to 8.0 NAVD.   

Pond Elevations and Outfall Information: The control elevation for the wet detention cell will be set at 5.00 

NAVD 88.  The top of the treatment volume will be at elevation 7.90.  The dry cell pond bottom will be set at 

elevation 8.00.  The top of the pre-treatment volume will be at elevation 9.10.  The design high water 

(DHW) for both cells will remain a minimum of 1’ below the top of the berm, set at elevation 10.80. Pond 4 

will discharge to an onsite existing storm sewer system.  The existing system contains two 38”x60” trunk 

lines that discharge to the roadside ditches at the eastern end of the project.  The ditch flowline elevation at 

the points of discharge is 2.10 and the top of bank elevation is 4.30’.   The ditches continue on to the North 

Fork of the St. Lucie River.  The tail water will be set to elevation 5.00 for pond modeling purposes. 

Regional Drainage and Cross Drains: Basin 4 flows from west to east and from North to South.  There 

are no cross drains in Basin 4. 

Basin 5 

Description and Pond Design: Basin 5 is included here as part of the Ultimate Condition for the Midway 

Road project. The basin area and impervious area, ponds and drainage structures have been removed 

from the design of this Midway Road project. Basin 5 begins at Midway Road station 1324+50, ends at 

station 1339+21 (original project terminus), and includes approximately 620 feet of 25th street south of 

Midway. Because of the changes to the project limits, Basin 5 plans have been removed from the project 

and only the calculations in this report remain for future reference.  

Soils, Seasonal High Groundwater Elevation, and Existing Ground Elevation: Basin 5 has nearly level, 

poorly drained sandy soils in the B/D hydrological group.  The seasonal high ground water table (SHGWT) 

depth is typically around 1.0’ below the surface.  The natural ground elevation in the pond area ranges from 

5.0 to 2.0 NAVD.  Based on geotechnical borings, the SHGWT is assumed to be at elevation 3.0 NAVD 88. 

South Selvitz (Basin 6) 

Description and Pond Design: The South Selvitz Basin begins at Selvitz Road station 111+71 (at the limit 

of the project) and ends at station 126+09.  Onsite runoff is collected by curb and gutter, roadside linear 

ditches and a roadway storm sewer system discharging to the nearby existing Pond 404 (renamed to South 

Selvitz/Pond 6 for this project) for wet detention treatment.  



Midway Road 

CR No. 712 

Project No. 06-18 

 

9 

 

Pond 6/Pond 404 is part of the treatment system designed and built to service the Sharrett Range 

development.  The modification proposed to Pond 6/Pond 404 is addressed in SFWMD Permit Application 

# 120214-1, Permit # 56-00466-S. See Appendix G for a copy of the Permit. 

The existing lagoon (Pond 404) discharges through a channel to Canal 102.  Canal 102 flows to the North 

Fork of the St. Lucie River. 

Offsite Areas  

Offsite areas, including those draining to Canal 103, are shown on the Regional Drainage Map in Appendix 

A.  Time of Concentration paths and estimated structure sizes and inverts are shown on the Regional 

Drainage Structure Map in Appendix A. 

Floodplain 

No portion of Midway Road that is part of the project is located within the 100 year floodplain according to 

the FEMA FIRM.  The 500 year floodplain is located at the intersection of Midway Road and 25th Street. No 

floodplain compensation is required as part of this project. Please see Appendix A, FEMA FIRM Map(s) 

Number 12111C0276J dated February 16, 2012. 
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mfinch
Typewritten Text
EXHIBIT B



1305 1310 1315
1320

1325 1330

3
0

3
5

P
I 

+
0
0
.0

0
E

L
. 

11
.6

0

P
I 

+
0
0
.0

0
E

L
. 

9
.2

0

P
I 

+
0
0
.0

0
E

L
. 

11
.6

0

P
I 

+
0
0
.0

0
E

L
. 

9
.2

0

1"=10’ VER.

1"=200’ HOR.

  SCALE:

S-404

S-406 S-408

S-410

S-415

S-402
S-401

FL 11.50
FL 10.00

FL 9.50

S-404A

FL 9.00

FL 8.00 FL 6.75
FL 6.00

FL 5.00 FL 4.00

S-414

S-410B
S-412

S-417

FL 4.00

FL 3.50FL 3.50

FL 1.40

SHW=11.52

SHW=9.83 SHW=8.20

SHW=5.59

FL 11.80

18" PIPE

18" PIPE

FL 10.70

18" PIPE

18" PIPE

24" PIPE
24" PIPE

FL 9.80

18" PIPE

24" PIPE

30" PIPE

FL 9.40

18" PIPE

FL 8.80

18" PIPE

FL 6.70

18" PIPE

30" PIPE

38"x60" PIPE

42" PIPE

42" PIPE
48" PIPE

30" PIPE

FL 4.40

24" PIPE

Tc= 35.14 min

6.89 AC

Tc= 27.52 min

3403-502-0096-030-5

P L

P L P L

P L

P L

P L

P L P L

P L

PL PL

P

P L

P L

24" CMP

INV.EL.=10.49’ 24" CMP
INV.EL.=10.27’ 24" CMP

INV.EL.=9.69’ 24" CMP INV.EL.=9.77’ 24" CMP

IN
V
.E

L
.=

13
.7

7
’
 
12

"
 
C

M
P

24" CMP

24" CMP

INV.EL.=13.16’

INV.EL.=12.87’ 24" CMP

24" CMP

24" CMP

INV.EL.=12.69’

24" CMP

INV.EL.=13.12’

24" CMP

INV.EL.=12.66’ 24" CMP

INV.EL.=12.58’ 24" CMP

24" CMP

INV.EL.=12.88’

INV.EL.=12.68’ 24" CMP

24" CMP

24" CMP

INV.EL.=12.50’ 24" CMP

INV.EL.=12.59’ 24" CMP

INV.EL.=13.46’ 18" CMP INV.EL.=13.16’ 18" CMP

18" CMP

INV.EL.=12.46’ 18" CMP

18" CMP

INV.EL.=12.47’ 18" CMP

24" CMP

INV.EL.=12.52’ 24" CMP

INV.EL.=12.28’ 24" CMP

24" CMP

INV.EL.=11.76’

24" CMP

INV.EL.=11.78’ 24" CMP

INV.EL.=11.40’ 18" CMP

18" CMP

INV.EL.=11.04’ 18" CMP

24" CMP

INV.EL.=11.13’ 24" CMPINV.EL.=11.31’ 24" CMP

24" CMP

48" CMP

INV.EL.=5.08’ 48" CMP

48" CMP

INV.EL.=5.08’

N
0 50

Feet

200

M
A

T
C

H
L
IN

E
 

S
T

A
 
13

0
2

+
0
0
.0

0

S-400

S-401

S-402
S-404

S-403
S-405

S-406

S-407

S-408
S-410

S-412

S-411 S-413

S-414

CONTRIBUTING AREAS

R/W

{ CONST. CR 712 (MIDWAY ROAD)

2
5

T
H
 

S
T
. 
(S

R
 
6
15
)

W
E

S
T
 

V
IR

G
IN
IA

CR 712 (MIDWAY ROAD)

S-405

S-406

S-407

S-408

S-409

372 373

400
401

404

403

402

405

406 407

408

409 410

413

411 412

415

418 419

420
422

424

414

416

417

421
423

501
500

502

506

505

519

510

526

525522

513511

512

514

515

518
516

517

523 524

503

504

509

507

370

371

25

15

5

1305+00 1310+00 1315+00 1320+00 1325+00 1330+000

25

15

5

S-409

S-418

S-417

S-419

0.94 AC

POND 4A

1.03 AC

POND 4B

1.70 AC

POND 2/3 A

0.52 AC

POND 2/3 B

2.05 AC

POND 2/3 C

ALL ELEVATIONS ARE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD88).

NOTE:

S-410

S-410A

S-410B

S-411

S-412

S-413

S-414

0.34 AC

0.22 AC

0.21 AC

0.22 AC

0.27 AC

0.23 AC

0.29 AC

0.27 AC

0.19 AC

0.15 AC

S-415

S-416A

S-417

S-404A

425

S-994
S-998 S-999

S-1000

S-1001

S-1002 S-1003

S-1004

S-410B

S-410A

S-1005

S-1006

S-1007

S-1008

S-415

S-1009

S-1010

S-400

S-401

S-402

S-403

S-404

S-404A

0.43 AC

0.51 AC

0.24 AC

0.36 AC

0.29 AC

0.25 AC

0.45 AC

0.28 AC

0.21 AC

0.28 AC

0.22 AC

LOCHNER

TAMPA, FLORIDA 33607
4350 W. CYPRESS STREET, SUITE 800

FBPR CERTIFICATE OF AUTH. #894
THERESA D. ELLISON, P.E. #53918

10/8/2013 4:59:42 PM h:\design\d4\2134_midway\21340000000\drainage\DRMPRD04.dgn

ROAD NO. COUNTY

DESCRIPTIONDATE DESCRIPTIONDATE

REVISIONS

PROJECT NUMBER

ST. LUCIE COUNTY ENGINEERING DIVISION

  7   

NO.

SHEET

    06-18      ST. LUCIE   CR 712 

         DRAINAGE MAP         
                        
                        

jmiller

1324+55.00

END PROJECT
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EXISTING DRAINAGE STRUCTURE NUMBER
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S-227A

S-229A
S-231A S-233A

S-621

S-620 S-622

S-623

S-629

S-626

S-627
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S-800

S-801

S-802

S-803
S-804

S-805

S-806

S-807 378 379

380

381

382

S-230B

S-230A

INFORMATION
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SEE MIDWAY ROAD DRAINAGE
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STA. 126+13.12 { CONST. SELVITZ ROAD

(MIDWAY ROAD) =

STA. 1275+09.01 { CONST CR 712 
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S-625
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S-225

S-226

S-227

S-227A

S-228

0.56 AC

0.51 AC

0.24 AC

0.08 AC

0.16 AC

S-229

S-229A

S-230

S-231

S-231A

0.16 AC

0.45 AC

0.28 AC

0.40 AC

0.31 AC

0.15 AC

0.10 AC

0.15 AC

0.08 AC

0.12 AC

S-232

S-233

S-234

S-617

S-618

S-619

S-620

S-621

S-622

S-623

0.53 AC

0.24 AC

0.68 AC

0.06 AC

0.40 AC

S-624

S-625

S-626

S-627

S-628

0.20 AC

0.15 AC

0.09 AC

0.14 AC

0.62 AC

S-630

S-631

S-632

S-800

S-801

0.32 AC

0.22 AC

0.26 AC

0.04 AC

0.18 AC

S-807S-802

S-803

S-804

S-805

S-806

0.75 AC0.96 AC

0.18 AC

0.68 AC

0.20 AC

0.18 AC

LEGEND

CD-XX

XX

S-XX

X.XX AC DRAINAGE AREA

PROPOSED CROSS DRAIN NUMBER
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204 CATCH BASIN

     GRATE EL 15.95

     12" RCP   12.51 N

     24" RCP   11.95 S

     24" RCP   12.05 S

 

 

205 CATCH BASIN

     GRATE EL 15.95

     15" RCP   12.02 S

     24" RCP   11.97 N

     24" RCP   12.03 N

 

 

206 PIPE END

     15" RCP   11.53 N

 

 

 

207 PIPE END

     48" CMP   11.45 W

 

 

 

208 PIPE END

     48" CMP   9.50 W

 

 

 

209 PIPE END

     48" CMP   10.88 E

 

 

 

210 PIPE END

     48" CMP   9.71 E

 

 

 

211 MES

     24" RCP   15.34 W

 

 

 

212 MES

     24" RCP   15.06 E

 

 

 

213 MES

     24" RCP   15.57 W

 

 

 

214 MES

     24" RCP   15.72 E

 

 

 

 

215 MES

     24" RCP   16.10 W

 

 

 

216 MES

     24" RCP   16.23 E

 

 

 

217 MES

     18" RCP   16.50 W

 

 

 

218 MES

     18" RCP   16.60 E

 

 

 

219 CATCH BASIN

     GRATE EL  18.80

     24" CMP   13.56 S

     24" CMP   13.66 N

 

 

220 CATCH BASIN

     GRATE EL  17.24

     24" CMP   13.41 N

     24" CMP   11.26 S

 

 

221 PIPE END

     24" CMP   11.20 N

 

 

 

222 MES

     12" CMP   17.18 W

 

 

 

223 MES

     12" CMP   17.18 E

 

 

 

224 PIPE END

     15" CMP   14.49 N

 

 

 

225 PIPE END

     15" CMP   13.90 S

 

 

 

226 PIPE END

     12" CMP   11.09 N

 

 

 

227 PIPE END

     12" CMP   10.86 S

 

 

 

228 PIPE END

     15" CMP   14.88 W

 

 

 

229 PIPE END

     15" CMP   14.78 E

 

 

 

300 MES

     24" CMP   14.31 W

 

 

 

301 MANHOLE

     RIM EL    18.12

     24" CMP   13.87 NE

     24" CMP   13.62 W

     24" CMP   13.82 N&S

 

 

302 PIPE END

     24" CMP   15.24 S

 

 

 

303 PIPE END

     24" CMP   13.45 SW

 

 

 

304 PIPE END

     15" RCP   14.47 S

 

 

 

305 PIPE END

     15" RCP   14.66 N

 

 

 

306 PIPE END

     12" CMP   14.78 S

 

 

 

307 PIPE END

     12" CMP   14.94 N

 

 

 

308 PIPE END

     12" CMP   15.95 S

 

 

 

309 PIPE END

     12" CMP   15.84 N

 

 

 

310 PIPE END

     12" CMP   15.13 S

 

 

 

311 PIPE END

     12" CMP   15.27 N

 

 

 

312 PIPE END

     12" CMP   15.78 S

 

 

 

313 PIPE END

     12" CMP   15.88 N

 

 

 

314 PIPE END

     12" CMP   15.06 S

 

 

 

315 PIPE END

     12" CMP   15.18 N

 

 

 

316 PIPE END

     15" CMP   15.80 S

 

 

 

317 PIPE END

     15" CMP   15.95 N

 

 

 

318 PIPE END

     12" RCP   16.19 S

 

 

 

319 PIPE END

     12" RCP   16.17 N

 

 

 

320 PIPE END

     12" RCP   15.55 S

 

 

 

321 PIPE END

     12" RCP   15.71 N

 

 

 

322 PIPE END

     24" RCP   13.63 E

 

 

 

323 CATCH BASIN

     GRATE EL  18.59

     24" RCP   13.91 W

 

 

324 MES

     15" RCP   15.93 W

 

 

 

325 MES

     15" RCP   15.54 E

 

 

 

326 CATCH BASIN

     GRATE EL  15.22

     24" RCP   12.42 N

 

 

327 PIPE END

     60" CMP  7.04 W

 

 

 

328 PIPE END

     60" CMP  7.58 W

 

 

 

329 PIPE END

     60" CMP  7.41 E

 

 

 

330 PIPE END

     60" CMP  7.66 E

 

 

 

331 PIPE END

     24" CMP   9.92 N

 

 

 

332 PIPE END

     24" CMP   10.95 S

 

 

 

333 PIPE END

     24" CMP   9.13 S

 

 

 

334 PIPE END

     24" CMP   7.55 N

 

 

 

335 PIPE END

     72" CMP   5.55 W

 

 

 

336 PIPE END

     72" CMP   6.70 W

 

 

 

337 PIPE END

     72" CMP   6.39 E

 

 

 

338 PIPE END

     72" CMP   6.52 E

 

 

 

339 MES

     12" CMP   12.19 W

 

 

 

340 MES

     12" CMP   11.83 E

 

 

 

341 MES

     18" CMP   11.21 W

 

 

 

342 MES

     18" CMP   11.29 E

 

 

 

343 SIDE DRAIN

     12" CMP   11.66 S

     12" CMP   11.76 N

 

 

344 MES

     24" CMP   10.31 W

 

 

 

345 MES

     24" CMP   11.36 E

 

 

 

346 PIPE END

     24" CMP   10.83 S

 

 

 

347 PIPE END

     24" CMP   9.74 N

 

 

 

348 PIPE END

     12" CMP   13.07 W

 

 

 

349 PIPE END

     12" CMP   13.07 E

 

 

 

350 MES

     18" CMP   12.39 W

 

 

 

351 PIPE END

     18" CMP   12.39 E

 

 

 

352 PIPE END

     36" RCP   10.68 W

 

 

 

353 PIPE END

     36" RCP   11.17 E

 

 

 

354 PIPE END

     12" CMP   12.98 W

 

 

 

355 PIPE END

     12" CMP   13.14 E

 

 

 

356 PIPE END

     24" RCP   13.00 W

 

 

 

357 PIPE END

     24" RCP   13.22 E

 

 

 

358 PIPE END

     36" RCP   11.20 W

 

 

 

359 PIPE END

     36" RCP   11.10 E

 

 

 

360 PIPE END

     24" RCP   11.38 W

 

 

 

361 PIPE END

     24" RCP   10.92 E

 

 

 

362 PIPE END

     12" CMP   13.38 W

 

 

 

363 PIPE END

     12" CMP   13.58 E

 

 

 

364 PIPE END

     12" CMP   13.46 W

 

 

 

365 PIPE END

     12" CMP   13.22 E

 

 

 

366 PIPE END

     18" CMP   12.57 W 

 

 

 

367 PIPE END

     18" CMP   12.95 E
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346 PIPE END

     24 CMP   10.95 N

 

 

 

347 PIPE END

     24 CMP   10.95 N

 

 

 

348 PIPE END

     24 CMP   10.95 N

 

 

 

349 PIPE END

     24 CMP   10.95 N

 

 

 

350 PIPE END

     24 CMP   10.95 N

 

 

 

351 PIPE END

     24 CMP   10.95 N

 

 

 

352 PIPE END

     24 CMP   10.95 N

 

 

 

353 PIPE END

     24 CMP   10.95 N

 

 

 

354 PIPE END

     24 CMP   10.95 N

 

 

 

355 PIPE END

     24 CMP   10.95 N

 

 

 

356 PIPE END

     24 CMP   10.95 N

 

 

 

357 PIPE END

     24 CMP   10.95 N

 

 

 

358 PIPE END

     24 CMP   10.95 N

 

 

 

359 PIPE END

     24 CMP   10.95 N

 

 

 

360 PIPE END

     24 CMP   10.95 N

 

 

 

361 PIPE END

     24 CMP   10.95 N

362 PIPE END

     24 CMP   10.95 N

 

 

 

363 PIPE END

     24 CMP   10.95 N

 

 

 

364 PIPE END

     24 CMP   10.95 N

 

 

 

365 PIPE END

     24 CMP   10.95 N

 

 

 

366 PIPE END

     24 CMP   10.95 N

 

 

 

367 PIPE END

     24 CMP   10.95 N

 

 

 

368 PIPE END

     24 CMP   10.95 N

 

 

 

369 PIPE END

     24 CMP   10.95 N

 

 

 

370 PIPE END

     24 CMP   10.95 N

 

 

 

371 PIPE END

     24 CMP   10.95 N

 

 

 

372 PIPE END

     24 CMP   10.95 N

 

 

 

373 PIPE END

     24 CMP   10.95 N

 

 

 

400 PIPE END

     24 CMP   10.95 N

 

 

 

401 PIPE END

     24 CMP   10.95 N

 

 

 

402 PIPE END

     24 CMP   10.95 N

 

 

 

403 PIPE END

     24 CMP   10.95 N

404 PIPE END

     24 CMP   10.95 N

 

 

 

405 PIPE END

     24 CMP   10.95 N

 

 

 

406 PIPE END

     24 CMP   10.95 N

 

 

 

407 PIPE END

     24 CMP   10.95 N

 

 

 

408 PIPE END

     24 CMP   10.95 N

 

 

 

409 PIPE END

     24 CMP   10.95 N

 

 

 

410 PIPE END

     24 CMP   10.95 N

 

 

 

411 PIPE END

     24 CMP   10.95 N

 

 

 

412 PIPE END

     24 CMP   10.95 N

 

 

 

413 PIPE END

     24 CMP   10.95 N

 

 

 

414 PIPE END

     24 CMP   10.95 N

 

 

 

415 PIPE END

     24 CMP   10.95 N

 

 

 

416 PIPE END

     24 CMP   10.95 N

 

 

 

417 PIPE END

     24 CMP   10.95 N

 

 

 

418 PIPE END

     24 CMP   10.95 N

 

 

 

419 PIPE END

     24 CMP   10.95 N

                  

NOTE: THE HYDRAULIC DATA IS SHOWN FOR INFORMATIONAL PURPOSES ONLY, TO INDICATE THE FLOOD DISCHARGES AND

WATER SURFACE ELEVATIONS WHICH MAY BE ANTICIPATED IN ANY GIVEN YEAR.  THIS DATA WAS GENERATED USING

HIGHLY VARIABLE FACTORS DETERMINED BY A STUDY OF THE WATERSHED.  MANY JUDGEMENTS AND ASSUMPTIONS

ARE REQUIRED TO ESTABLISH THESE FACTORS.  THE RESULTANT HYDRAULIC DATA IS SENSITIVE TO CHANGES,

PARTICULARLY OF ANTECEDENT CONDITIONS, URBANIZATION, CHANNELIZATION, AND LAND USE.  USERS OF THIS

DATA ARE CAUTIONED AGAINST THE ASSUMPTION OF PRECISION WHICH CAN NOT BE ATTAINED.  DISCHARGES ARE

IN CUBIC FEET PER SECOND AND STAGES ARE IN FEET NAVD 1988.

2% PROB.

DISCHARGE

DESIGN FLOOD

STATION
NO.

STRUCTURE

STAGE

50 YR.FREQ.

DISCHARGE

1% PROB.

BASE FLOOD

STAGE

100 YR.FREQ.

DISCHARGE

FLOOD

OVERTOPPING

STAGE DISCHARGE STAGE
%

PROB.

YR.

FREQ.

FLOOD

GREATEST

%

PROB.

YR.

FREQ.

DEFINITIONS:

DESIGN FLOOD:

BASE FLOOD:

OVERTOPPING FLOOD:

GREATEST FLOOD:

OF HYDRAULIC PERFORMANCE.

THE FLOOD HAVING A 1% CHANCE OF BEING

EXCEEDED IN ANY YEAR. (100 YR. FREQUENCY)

HIGHWAY (B) OVER A WATERSHED DIVIDE OR

(C) THRU EMERGENCY RELIEF STRUCTURES.

THE MOST SEVERE FLOOD WHICH CAN BE

NORMALLY ONE WITH A 0.2% CHANCE OF BEING

EXCEEDED IN ANY YEAR. (500 YR. FREQUENCY)

PREDICTED WHERE OVERTOPPING IS NOT PRACTICABLE,

THE FLOOD WHERE FLOW OCCURS (A) OVER THE

525 PIPE END

     24 CMP   10.95 N

526 PIPE END

     24 CMP   10.95 N

511 PIPE END

     24 CMP   10.95 N

512 PIPE END

     24 CMP   10.95 N

513 PIPE END

     24 CMP   10.95 N

514 PIPE END

     24 CMP   10.95 N

515 PIPE END

     24 CMP   10.95 N

516 PIPE END

     24 CMP   10.95 N

517 PIPE END

     24 CMP   10.95 N

518 PIPE END

     24 CMP   10.95 N

420 PIPE END

     24 CMP   10.95 N

421 PIPE END

     24 CMP   10.95 N

422 PIPE END

     24 CMP   10.95 N

423 PIPE END

     24 CMP   10.95 N

424 PIPE END

     24 CMP   10.95 N

500 PIPE END

     24 CMP   10.95 N

501 PIPE END

     24 CMP   10.95 N

502 PIPE END

     24 CMP   10.95 N

517a END OF SURVEY

     18 STEEL 6.66 TOP

      

      

      

518a END OF SURVEY

     18 STEEL 5.21 TOP

      

      

      

519 PIPE END

     24 CMP   10.95 N

520 PIPE END

     24 CMP   10.95 N

521 PIPE END

     24 CMP   10.95 N

522 PIPE END

     24 CMP   10.95 N

523 PIPE END

     24 CMP   10.95 N

524 PIPE END

     24 CMP   10.95 N

FLOOD DATA SUMMARY BOX

                                                            5000.2CD-201

                                                      

                              16.86                        16.80

                              17.23                        17.07

                                                

                                          CD-300

                                                CD-301

CD-202A

CD-203A

CD-203C

CD-203D

2.50

1.60

2.26

4.66

3.22

1.86

2.66

5.42
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jmiller

503 PIPE END

     24 CMP   10.95 N

504 PIPE END

    RIM EL     9.09

    24"   RCP  1.54 W

  60"X34" RCP  1.71 NE

    24"   RCP  2.19 SE

  38"X24" RCP  1.58 SW

505 PIPE END

     24 CMP   10.95 N

506 PIPE END

     24 CMP   10.95 N

507 PIPE END

     24 CMP   10.95 N

508 PIPE END

     24 CMP   10.95 N

509 PIPE END

     24 CMP   10.95 N

510 PIPE END

     24 CMP   10.95 N

      14.31

14.17

14.72

13.82

13.57

      2.60

6.38

7.12

3.03

7.39

8.19

15.31

15.11

14.94

      14.52

14.03      

      

      

      

      

      

      1261+25

1266+00      

1274+00

1274+50

            1284+40

1293+00

1275+58

5.90 19.00

2.50 18.80 0.2 500

3.95 17.23 0.2 500

6.80 17.60 0.2 500

4.25 16.20 0.2 500

16.80 0.2 50010.50

10.30 15.10 0.2 500

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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REGIONAL DRAINAGE MAP         
                        
                        

(TOTAL 40.59 AC).

THE ICPR HYDROLOGY BASIN LABELED "CCHRI"

RECOVERY AND #54 CCHRI ARE COMBINED IN

THE AREAS FROM #53 FLORIDA CENTER FOR
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ROAD NO. COUNTY

DESCRIPTIONDATE DESCRIPTIONDATE

REVISIONS

PROJECT NUMBER

 

      

NO.

SHEET

                    

                              
                        
                        

jmiller

        CR 712 

ST. LUCIE COUNTY ENGINEERING DIVISION

N
0

Feet

2000500

MIDWAY ROAD

CANAL 103

CANAL 102

I-95

TURNPIKE FEC RAILROAD

ROAD

SELVITZ

ROAD

CHRISTENSEN

25TH STREET

POND 5

POND 2/3

POND 6

POND 1

CANAL 104

THE ST. LUCIE RIVER

NORTH FORK OF

1

5

4

7

2

3

6 8

9

10 11 12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32 33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

58

59

57

60

61

62

64

63

1 LTC RANCH (N/A)

SUBSIB (1.18 AC)

CI95A (42.01 AC)

CSUBSA (21.34 AC)

WESTLTC (85.22 AC)

WILLOW LAKES (N/A)

SUBSBIA (0.67 AC)

SUBSI95 (16.72 AC)

CI95C (21.39 AC)

CI95E (35.20 AC)

CI95G (19.79 AC)

CLTCA (15.96 AC)

CLTCC (6.15 AC)

TROPICANA (N/A)

CTORIA (6.67 AC)

OFFLTC (56.72 AC)

CFECRA (14.04 AC)

LTC RANCH JOINT VENTURE (N/A)

RINKER (N/A)

CCORPA (8.19 AC)

CTURNA (49.82 AC)

SHARETT RANGE (N/A)

CD-100A (12.03 AC)

PACKERS OF INDIAN RIVER (N/A)

CD-101A (23.57 AC)

BASIN 1 (6.30 AC)

POST OFFICE (13.15 AC)

BASIN 2/3 (23.83 AC)

POLICE (10.00 AC)

2

3

4

5

6

7

8

9

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

SUBSB2 (8.28 AC)

10 30

31

32

33

34

35

36

37

38

39

40

CD-202A (1.86 AC)

CD-203A (2.78 AC)

CD-203C (5.95 AC)

SHARETT RANGE (N/A)

AND CD-201A (1.10 AC)

NEW HORIZONS (13.18 AC)

N. SELVITZ OFFSITE (3.74 AC)

S. SELVITZ OFFSITE (2.57 AC)

S. SELVITZ (5.52 AC)

S. SELVITZ OFFSITE (1.42 AC)

N. SELVITZ OFFSITE (1.33 AC)

41 42

43

44

45

47

48

49

50

CD-203D (3.17 AC)

CD-300A (8.05 AC)

CD-301A (7.98 AC)

BASIN 2/3 (23.83 AC)

S. SELVITZ OFFSITE (1.73 AC)

S. SELVITZ OFFSITE (0.81 AC)

OFFSITE RESIDENTIAL (149.00 AC)

CSPUR (34.47 AC)

52

53

54

55

56

57

58

59

60

FCFR (10.81 AC)

OFFSITE RESIDENTIAL (5.93 AC)

OFFSITE RESIDENTIAL (5.93 AC)

CCHRI (29.70 AC)

OFFSITE RESIDENTIAL (6.69 AC)

COUT123A (8.10 AC)

COUT123B (70.79 AC)

COUT123B (SEE ABOVE)

BASIN 4 (7.13 AC)

61

62

63 64 BASIN 5 (5.48 AC)

OFFSITE UNDEVELOPED (6.89 AC)

OFFSITE RESIDENTIAL (N/A)

POND 4

56

&

& 46

& 51

&

mfinch
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   REGIONAL DRAINAGE    
     STRUCTURES MAP     

FLOW ARROWS INDICATE TIME OF CONCENTRAITION PATHS.

PIPE SIZES AND INVERTS ARE ESTIMATED FROM FIELD REVIEW AND/OR PERMIT APPLICATIONS ON FILE WITH THE SFWMD. THIS INFORMATION IS FOR MODELING PURPOSES ONLY.

N/A

N/A

CSUBSA

N/A

N/A

LTC WEST

15.50

36" RCP

CSUBSB

15.48

30" RCP

CI95A

13.50

48" RCP X 2

CI95B

13.50

48" RCP X 2

CI95C

13.50

54" RCP X 2

CI95D

13.50

54" RCP X 2

CI95E

13.50

60" RCP X 2

CI95F

13.50

60" RCP X 2

CI95G

13.50

7’ X 6’ CBC

CI95H

13.50

7’ X 6’ CBC

CLTCA

13.45

60" RCP X 2

CLTCB

13.45

60" RCP X 2

CLTCC

N/A

N/A

OFFLTC

BLANK

INTENTIONALLY 

13.31

48" RCP X 2

CFECB

13.40

76" X 48" ERCP

CLTCD

13.40

76" X 48" ERCP

CFECA

13.31

48" RCP

CTORIA

13.25

72" RCP

CTORIB

13.25

72" RCP

CTURNA

13.20

10’ X 5’ CBC

CTURNB

12.95

10’ X 5’ CBC

CCORPA

13.38

36" RCP

C-100A

12.71

36" RCP

CCORPB

N/A

SITE

SEDIMENT 

 

BLANK

 

10.33

10’ X 6’ CBC

CMILNC

10.38

10’ X 6’ CBC

CSELVA

9.24

96" RCP

CCORPC

8.97

96" RCP

CMILNA

12.05

24" RCP X 2

C-200A

POND

OFFICE 

POST

11.53

15" RCP

CSELVC

 

BLANK

 

13.79

24" RCP 

POLICE

13.66

24" RCP

CSGLUD

13.56

24" RCP

C-201A

11.02

24" RCP

CSELVE

14.49

15" RCP

C-202A

10.86

12" RCP

CSELVF

14.31

24" RCP

C-203A

13.82

24" RCP

C-203B

10.52

24" RCP

CSELVG

13.45

24" RCP

C-203D

15.24

24" RCP

C-203C

 

BLANK

 

7.36

10’ X 6’ CBC

CCHURA

7.04

60" RCP X 2

CCHURB

7.41

60" RCP X 2

CDUNNA

6.70

72" RCP X 2

CDUNNC

6.52

72" RCP X 2

CBENDA

7.55

24" RCP

CDUNNB

9.74

24" RCP

CBENDB

N/A

N/A

CBENDC

N/A

N/A

CSPUR

7.23

72" RCP

CCHRIA

7.23

72" RCP

COUT123A

N/A

N/A

COUT123B

 

BLANK

 

2.00

60" RCP X 3

COUT123C

2.00

60" RCP X 3

OUTFALL
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13.38
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N/A

N/A
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N/A
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N/A
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2.00

60" RCP X 3
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60" RCP X 3

OUTFALL

POND 4

10.83

24" RCP

C-301

mfinch
Typewritten Text
EXHIBIT D



mfinch
Typewritten Text
BEGIN PROJECT

mfinch
Line

mfinch
Line

mfinch
Typewritten Text
END PROJECT

mfinch
Line

mfinch
Typewritten Text

mfinch
Typewritten Text

mfinch
Typewritten Text
EXHIBIT E



mfinch
Typewritten Text
BEGIN PROJECT

mfinch
Line

mfinch
Typewritten Text
EXHIBIT F



mfinch
Typewritten Text
END PROJECT

mfinch
Line

mfinch
Typewritten Text
EXHIBIT F



mfinch
Typewritten Text
EXHIBIT G



mfinch
Typewritten Text
EXHIBIT G



mfinch
Typewritten Text
EXHIBIT G



mfinch
Typewritten Text
EXHIBIT G



mfinch
Typewritten Text
EXHIBIT H



mfinch
Typewritten Text
EXHIBIT I



Appendix B
Basin 1

Description
Volume Criteria
Pre-Development Runoff Curve Numbers
Pre-Development Runoff Volumes
Post-Development Runoff Curve Numbers
Post-Development Runoff Volume



Basin 1 

Basin 1 is included here as part of the Ultimate Condition for Midway Road and the modeling of the 
Box Culvert. The basin area and impervious area, ponds and drainage structures have been 
removed from the design of this Midway Road project. Basin 1 begins at Midway Road station 
1219+00 (at the start of the original project limits) and ended at station 1239+00. Because of the 
changes to the project limits, Basin 1 plans have been removed from the project and only the 
calculations in this report remain for future reference.  
 
Basin 1 has nearly level, poorly drained sandy soils in the B/D hydrological group.  The seasonal 
high ground water table (SHGWT) depth is typically around 1.0’ below the surface.  The natural 
ground elevation in the pond area ranges from18.5 to 15.3 NAVD.  
 
Future Pond 1 will discharge to Culvert 103 near station 1231+17.  Culvert 103 is the 11’ x 5’ 
concrete box culvert proposed to replace the existing channel for Canal 103.  Canal 103 
discharges to the North Fork of the St. Lucie River. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



Project: Midway Road Widening
Calculations by: JBM Job #: 2134
Checked by: MDF Date: 3/27/2012

Basin 1 Volume Criteria and Stage/Storage

Attenuation Volume
a Post-development runof (ac-ft) = 7.76 (SFWMD 25yr/72hr)
b Pre-development runoff (ac-ft) = 6.71 (SFWMD 25yr/72hr)
c Increase in runoff (ac-ft) = 1.05

Water Quality Volume
The WQV is equal to the greater of 150% x 1" over the total area or 150% x 2.5" over the imp. area.
d Total area (ac) = 10.16

x 150% x 1.0" x (1'/12")
e 1.27 ac-ft

f Impervious area (ac) = 7.21
x 150% x 2.5" x (1'/12")

g 2.25 ac-ft

Use 2.25 ac-ft for required water quality volume.

Because this project discharges to an OFW, 1/2" dry detention pre-treatment is required.
Total area (ac) = 10.16

x 0.5" x (1'/12")
h 0.42 ac-ft (Required dry pre-treatment volume)

The required treatment volume less the pre-treatment volume is:
2.25

- 0.42
i 1.83 ac-ft (Required wet pond treatment volume)











Appendix B
Basin 2/3

Description
Volume Criteria and Stage/Storage
Wet Pond Permanent Pool Volume and Pond Depth
Pond Recovery
Pre- vs Post Runoff Flow Rates
Pre-Development Runoff Curve Numbers
Pre-Development Runoff Volumes
Post-Development Runoff Curve Numbers
Post-Development Runoff Volume
Time of Concentration Calculations
Onsite ASAD Storm Sewer Hydraulics Report
ASAD Spread Tabulation Report
Offsite ASAD Storm Sewer Hydraulics Reports
Culvert Overtopping Flood Graphs



Basins 2 and 3 

 
Basin 2 begins at Midway Road station 1239+00, ends at station 1275+00, and includes 
approximately 2000 feet of Selvitz road north of Midway. The calculations presented in this report 
represent the ultimate condition from station 1239+00 to station 1271+20. Basin 3 runs from station 
1275+00 to 1300+91.  Basins 2 and 3 both drain to Canal 103 and will be treated in the same 
pond.  Onsite runoff is collected by curb and gutter and routed to the pond by a storm sewer 
system.  The pond consists of two cells; a dry pre-treatment area with 1 foot vertical to 4 feet 
horizontal side slopes and a wet detention area with a 16’ wide berm sloped at 1:8 followed by a 
1:6 slope down to 2’ below the water line.  From 2’ below the water line to the pond bottom, the 
side slopes are 1 to 2.  The pond is designed to treat 150% x 2.5 inches over the project 
impervious area.  Of that volume, one half inch over the project area will be pre-treated in the dry 
cell. 
 
Basins 2 and 3 have nearly level, poorly drained sandy soils in the B/D hydrological group.  The 
seasonal high ground water table (SHGWT) depth is typically around 6.0’ below the surface due to 
the proximity of Canal 103.  The natural ground elevation in the pond area is around 16.5.    
 
The control elevation for the wet detention cell will be set at 9.50 NAVD 88.  The top of the 
treatment volume will be at elevation 12.35.  The dry cell pond bottom will be set at elevation 
13.00.  The top of the pre-treatment volume will be at elevation 13.61.  The design high water 
(DHW) for both cells will remain below the top of the berm, set at elevation 15.00. 
 
Pond 2/3 will discharge to offsite Canal 103.  At this location, the canal has a flow line of 6.00 and a 
top of bank at 15.00.   

 
 



Project: Midway Road Widening

Calculations by: JM Job #: 2134

Checked by: TE Date: 6/20/2013

Basins 2 & 3 Volume Criteria and Stage/Storage

Attenuation Volume

a Post-development runof (ac-ft) = 21.51 (SFWMD 25yr/72hr)

b Pre-development runoff (ac-ft) = 18.73 (SFWMD 25yr/72hr)

c Increase in runoff (ac-ft) = 2.78

Water Quality Volume

The WQV is equal to the greater of 150% x 1" over the total area or 150% x 2.5" over the imp. area.

d Total area (ac) = 28.10

x 150% x 1.0" x (1'/12")

e 3.51 ac-ft

f Impervious area (ac) = 20.59

x 150% x 2.5" x (1'/12")

g 6.43 ac-ft

Use 6.43 ac-ft for required water quality volume.

In order to meet Nutrient Removal criteria, 0.5" of Dry Retention is required.

Total area (ac) = 28.10

x 0.5" x (1'/12")

h 1.17 ac-ft (Required dry retention volume)

The required treatment volume less the retention volume is:

6.43

- 1.17

i 5.26 ac-ft (Required wet pond treatment volume)

(Dry Pre-Treatment) Stage/Storage

Stage
Area         

(sf)

Area       

(ac)

Volume              

(ac-ft)

Cum. Vol. 

(ac-ft)
Notes

13.00 80337 1.84 0.00 0.00 Pond Bottom

13.61 ~ ~ ~ 1.17 Top of Pre-Treatment Volume

14.00 86580 1.99 1.92 1.92 1' Below Berm (Top of Attenuation Vol.)

15.00 92923 2.13 2.06 3.98 Top of Berm

(Wet Pond) Stage/Storage

Stage
Area 1        

(sf)

Area 2        

(sf)

Total Area       

(ac)

Volume              

(ac-ft)

Cum. Vol. 

(ac-ft)
Notes

9.50 8087 57875 1.51 0.00 0.00 Normal Water Elevation

12.35 ~ ~ ~ ~ 5.26 Top of Treatment Volume

13.00 16588 78127 2.17 6.46 6.46 Slope Break

14.00 20525 86529 2.46 2.32 8.77 1' Below Berm (Top of Attenuation Vol.)

15.00 24865 95333 2.76 2.61 11.38 Top of Berm



Project: Midway Road Widening

Calculations by: JM Job #: 2134

Checked by: TE Date: 6/20/2013

Basins 2 & 3 Wet Detention Pond Calculations

Permanent Pool Volume

Stage
Area         

(sf)

Area       

(ac)

Volume              

(ac-ft)

Cum. Vol. 

(ac-ft)
Notes

-3.00 30565 0.70 0.00 0.00 Pond Bottom

3.50 42096 0.97 5.42 9.05 6' below control elevation (Littoral Zone)

7.00 48343 1.11 3.63 3.63 Slope Break

9.50 65962 1.51 3.28 12.33 Control elevation

Littoral Zone and Pond Depth

Pond area at control elevation = 1.51 ac

x 20%

0.30 ac

Total basin contributing area = 28.10 ac

x 2.5%

0.70 ac

Use 0.30 ac as the minimum required littoral area

Pond area at control elevation = 1.51 ac

- Pond area at 6' depth  = 0.97 ac

0.55 ac (Littoral Area)

Pond area at control elevation = 1.51 ac

Pond area at > 12' depth  = 0.70 ac

% of pond deeper than 12' = 46%

Depth - Shallow, littoral areas are desirable for water quality enhancement purposes. Such areas are 

defined for purposes of this criteria as the portion of wet retention/detention bodies shallower than 6 feet 

as measured from below the control elevation. The minimum shallow, littoral area shall be the lesser of 20 

percent of the wet retention/detention area or 2.5 percent of the total of the retention/detention area 

(including side slopes) plus the basin contributing area. It is recommended that 25 to 50 percent of the wet 

retention/detention area be deeper than 12 feet.



Project: Midway Road Widening

Calculations by: JM Job #: 2134

Checked by: TE Date: 6/20/2013

Basins 2 & 3 Wet Detention Pond Calculations

Treatment Volume Discharge

Orifice Diameter: 6.00 inches

0.5" over the impervious area is: 0.50 x 20.59 ac = 0.86 ac-ft

Discharge Volume = 0.86 ac-ft

Corresponding Pond Stage = 9.97 ft NAVD

The pond stage 9.97 ft occurs at time: 133.00 hours.

The pond stage 9.50 ft occurs at time: 162.00 hours.

One half inch of the detention volume is discharged in: 29.00 hours.

Pond Recovery

The storm begins at time: 0.00 hours.

The storm ends at time: 72.00 hours.

The pond returns to the control elevation of 9.50 at time: 164.50 hours.

164.5 - 72.00 = 92.50 hours.

(End Recover Time) (End Storm Time) (Hours to Recover)

92.5 hours/(24 hours/day) = 3.85 days to recover.

SFWMD criteria require that gravity control devices shall be sized based upon a maximum design 

discharge of one half inch of the detention volume in 24 hours. The devices shall incorporate dimensions 

no smaller than 6 square inches of cross sectional area, two inches minimum dimension, and 20 degrees 

for "V" notches. Systems which are limited by a discharge structure with an orifice no larger than the 

minimum dimensions described herein shall be presumed to meet the discharge quantity criteria except 

for projects which are required to have zero discharge.

Per the attached ICPR Node Time Series Report:

SFWMD criteria require that the pond fully recover from the 25 year, 72 hour storm event within 12 days.

Per the attached ICPR Node Time Series Report:



Project: Midway Road Widening

Calculations by: JM Job #: 2134

Checked by: TE Date: 6/20/2013

Basins 2 & 3 Pre v Post Development Runoff Flow Rates

286.27 CFS in the Existing Condition

284.03 CFS in the Proposed Condition

SFWMD criteria require that the Pre Development Runoff be greater than or equal to the Post 

Development Runoff

Per the attached ICPR Node Min/Max Reports:



Project: Midway Road Widening

Calculations by: JBM Job #: 2134

Checked by: MDF Date: 3/27/2012

Basins 2 & 3 Pre-Development Runoff

From Station = 1239+00

To Station = 1300+91

Length (ft) = 6191

1a.  Runoff Curve Number Onsite

Hydro. Cover Description CN Area* (CN) x

Soil Name Group (ac) (Area)

Please see Soils Maps B/D CSELVC 84.48 2.57 217

Please see Soils Maps B/D CSELVE 84.48 4.64 392

Please see Soils Maps B/D CSELVF 83.16 2.51 208

Please see Soils Maps B/D CSELVG 84.48 1.50 127

Please see Soils Maps B/D CHURA 84.61 1.94 164

Please see Soils Maps B/D CDUNNA 83.96 1.40 118

Please see Soils Maps B/D CBENDA 83.96 3.19 268
Please see Soils Maps B/D N SELVITZ 84.56 2.96 250
Please see Soils Maps B/D N SELVITZ 84.26 1.82 153
Please see Soils Maps B/D open space, good condition 80.00 0.16 13
Please see Soils Maps B/D CCHRIA (Christensen SB) 88.64 0.57 51
Please see Soils Maps B/D OUT123 (Christensen NB) 88.64 0.57 51

Totals = 23.83 2011

CN (weighted) =   total product = 2011.44 =   CN   = 84.42

total area 23.8279

1b.  Runoff Curve Number Pond Location

Hydro. Cover Description CN Area (CN) x

Soil Name Group (ac) (Area)

Please see Soils Maps B/D open space, good condition 80 4.28 342

Totals = 4.28 342

CN (weighted) =   total product = 342.4 =   CN   = 80.00

total area 4.28



Project: Midway Road Widening

Calculations by: JBM Job #: 2134

Checked by: MDF Date: 3/27/2012

Basins 2 & 3 Pre-Development Runoff

2a.  Runoff Onsite

Storm 1

SFWMD

Frequency (yr) 25

Duration (hr) 72

Rainfall Amount (in) 10

CN (see above) 84.42

S = 1000/(CN ) - 10 = 1.85

Runoff Depth Q(in) = (P - 0.2 * S)^2 = 8.08

(P + 0.8 * S)

Runoff volume (ac-ft) = Q(in)/12*total area = 16.05

2b.  Runoff Pond Location

Storm 1

SFWMD

Frequency (yr) 25

Duration (hr) 72

Rainfall Amount (in) 10

CN (see above) 80.00

S = 1000/(CN ) - 10 = 2.50

Runoff Depth Q(in) = (P - 0.2 * S)^2 = 7.52

(P + 0.8 * S)

Runoff volume (ac-ft) = Q(in)/12*total area = 2.68

Pre-Development Runoff Summary

Total area = 28.11 ac

Impervious area = 9.08 ac

Average CN = 83.75

25 yr 72 hr Runoff = 18.73 ac-ft.
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Basins 2 & 3 Post-Development Runoff

From Station = 1239+00
To Station = 1300+91
Length (ft) = 6191

1a.  Runoff Curve Number Onsite

Hydro. Cover Description CN Area* (CN) x

Soil Name Group (ac) (Area)

Urban B/D Basin 2 proposed roadway (impervious) 98 9.49 930

Please see Soils Maps B/D Basin 2 open space, good condition 80 1.80 144

Urban B/D N Selvitz proposed roadway (imp) 98 3.97 389

Please see Soils Maps B/D N Selvitz open space, good condition 80 0.81 64

Urban B/D Basin 3 proposed roadway (impervious) 98 5.18 508
Please see Soils Maps B/D Basin 3 open space, good condition 80 1.42 114
Urban B/D Christensen proposed roadway (imp.) 98 0.56 55
Please see Soils Maps B/D Christensen open space, good condition 80 0.60 48

Totals = 23.82 2251

CN (weighted) =   total product = 2251.28 =   CN   = 94.51

total area 23.8214

1b.  Runoff Curve Number Pond Location

Hydro. Cover Description CN Area (CN) x

Soil Name Group (ac) (Area)
Please see Soils Maps B/D Pond Permanent Pool Area 100 1.39 139
Please see Soils Maps B/D Wet Pond Berm & Side Slopes 80 1.19 95

Please see Soils Maps B/D Dry Pond 80 1.70 136

Totals = 4.28 370

CN (weighted) =   total product = 370.2 =   CN   = 86.50

total area 4.28
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Calculations by: JBM Job #: 2134

Checked by: MDF Date: 3/27/2012

Basins 2 & 3 Post-Development Runoff

2a.  Runoff Onsite

Storm 1

SFWMD

Frequency (yr) 25

Duration (hr) 72

Rainfall Amount (in) 10

CN (see above) 94.51

S = 1000/(CN ) - 10 = 0.58

Runoff Depth Q(in) = (P - 0.2 * S)^2 = 9.34

(P + 0.8 * S)

Runoff volume (ac-ft) = Q(in)/12*total area = 18.53

2b.  Runoff Pond Location

Storm 1

SFWMD

Frequency (yr) 25

Duration (hr) 72

Rainfall Amount (in) 10

CN (see above) 86.50

S = 1000/(CN ) - 10 = 1.56

Runoff Depth Q(in) = (P - 0.2 * S)^2 = 8.34

(P + 0.8 * S)

Runoff volume (ac-ft) = Q(in)/12*total area = 2.98

Post-Development Runoff Summary

Total area = 28.10 ac

Impervious area = 20.59 ac

Average CN = 93.29

25 yr 72 hr Runoff = 21.51 ac-ft.
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Calculations by: JBM Job #: 2134

Checked by: MDF Date: 06/20/13

Pond 2-3 Time of Concentration Calculations
Time of Concentration Worksheet (all references to tables and figures refer to USDA TR-55 )

Sheet Flow Existing Existing Proposed

Condition Condition Condition

1.  Surface description (table 3-1): Smooth Grass

2.  Manning's roughness coefficient, (table 3-1): 0.011 0.13

3.  Flow length, L (Total L < 300ft) (ft): 12 288

4.  Two-year 24-hour rainfall, P2 (in): 5 5

5.  Land slope, s (ft/ft): 0.02 0.0066

6.     T6 = 0.007(nL)^0.8        *60(min): 0.18 25.39

(P2)^0.5 * s^0.4

Shallow Concentrated Flow Existing Proposed

Condition Condition

7.  Surface description (paved or unpaved): Unpaved

8.  Flow length, L (ft): 32

9.  Water course slope, s (ft/ft): 0.01

10.  Average velocity, V (figure 3-1) (ft/s): 1.6

11.  T11 =   L        *60(min): 0.33

3600 V

Channel/Pipe Flow Existing Existing Proposed

Condition Condition Condition

12.  Cross sectional flow area, a (ft^2): 53 104

13.  Wetted perimeter Pw (ft): 38 39

14.  Hydraulic radius, r = a/Pw (ft): 1.39 2.67

15.  Channel slope, s (ft/ft): 0.00246 0.0008

16.  Manning roughness coefficient, n: 0.042 0.042

17.     V = 1.49 * r^(2/3) * s^(1/2)        (ft/s): 2.20 1.93

n

18.  Flow length, L (ft): 260 6225

19.  T19 =   L        *60(min): 1.97 53.77

3600 V

Total Tc Existing Proposed

Condition Condition

20.  Tc (min) = T6 + T11 + T19: 81.64 54.01*

*See ASAD storm tabs

Existing Condition Time of Concentration Path:  Stormwater runoff sheet flows to the grassed R/W 

north of the road at station 1239+00, sheet flows 288' east, and then undergoes a shallow 

concentrated flow 32' to the side drain drain at station 1242+20.  The side drain discharges to a ditch 

which flows 260' into a cross drain at station 1247+20.  The cross drain discharges into Canal 103 

about 6225 feet upstream of the proposed pond discharge point.

Proposed Condition:  Stormwater runoff is collected by curb and gutter and routed through storm 

sewer to the treatment pond.  The pond discharges south through a drop structure and a pipe to 

Canal 103. 
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0.00 0.0120

14.17
CL-BA Future S-200 through S-221 from18.16 17.84 48.00 3.247.74 7.74 7.35 0.31 0.093

7.66 0.08DBI-H 1 62.99 the previous design19.33 1.17 14.75 14.20 0.1640.001.56 1.56 0.31 27.33 1.73 5.31 40.74335.66

S-222Lt.1268+00 10.20 0.55 0.04148.00 5.010.000.00 0.00 0.0052.35 10.75
CL-BA S-222 17.84 17.65 48.00 3.240.21 7.95 0.20 0.19 0.119

7.87 0.08J-6 1 67.2918.26 0.42 14.20 13.90 0.1870.000.03 1.59 0.01 29.06 0.83 5.17 40.71160.46

S-222ALt.1271+36.67 9.90 0.30 0.04148.00 5.350.000.00 0.00 0.0055.00 10.20
CL-BA S-222A 17.65 17.42 38.00 3.440.52 8.47 0.49 0.23 0.134

8.38 0.09J-5 1 36.4818.76 1.11 11.27 11.17 0.0580.000.08 1.67 0.02 29.88 0.83 5.11 42.80170.97

S-300Lt.1273+00 8.00 0.10 0.04360.00 2.930.000.00 0.00 0.0055.00 8.10
CLSEL2 S-225 17.47 17.42 48.00 1.610.51 3.63 0.48 0.04 0.039

3.59 0.02J-6 1 46.9118.19 0.72 12.10 12.00 0.0910.000.05 0.72 0.01 23.75 0.92 5.64 20.27110.06

S-300Lt.128+00 8.00 0.10 0.04148.00 3.730.000.00 0.00 0.0036.50 8.10
CLSEL2 S-226 17.56 17.47 18.00 2.000.48 0.48 0.46 0.10 0.141

0.46 0.03P-6 1 7.5018.19 0.63 14.50 14.20 0.4350.000.03 0.03 0.01 10.00 0.57 7.63 3.5369.00
S-225Rt.128+00 12.70 0.30 0.15018.00 4.250.000.00 0.00 0.0036.50 13.00

CLSEL2 S-227 17.49 17.47 48.00 1.210.19 2.64 0.18 0.02 0.018

2.64 0.01J-5 1 103.1718.62 1.13 14.60 14.00 0.4400.000.05 0.64 0.01 22.61 1.14 5.76 15.18136.49
S-225Lt.129+41.83 10.00 0.60 0.04148.00 8.210.000.00 0.00 0.0036.50 10.60

CLSEL2 S-227A 17.52 17.49 48.00 1.150.06 2.45 0.06 0.03 0.015

2.45 0.01J-5 1 64.5819.15 1.63 14.90 14.60 0.1720.000.02 0.59 0.00 21.16 1.45 5.91 14.46174.17

S-227Lt.131+21.00 10.60 0.30 0.04148.00 5.140.000.00 0.00 0.0036.50 10.90
CLSEL2 S-228 17.56 17.52 42.00 1.510.13 2.39 0.12 0.05 0.028

2.38 0.02J-5 1 45.2618.95 1.38 14.70 14.40 0.1720.000.03 0.57 0.01 19.71 1.45 6.08 14.50174.00

S-227ALt.133+00 10.90 0.30 0.04842.00 4.700.000.00 0.00 0.0036.50 11.20
CLSEL2 S-229 17.61 17.56 42.00 1.460.43 2.26 0.41 0.04 0.030

2.26 0.02J-6 1 49.5818.50 0.89 15.00 14.70 0.2070.000.10 0.54 0.02 18.50 1.21 6.23 14.04145.00

S-228Lt.134+50 11.20 0.30 0.04842.00 5.150.000.00 0.00 0.0036.50 11.50
CLSEL2 S-229A 17.63 17.61 42.00 0.840.20 1.25 0.19 0.02 0.008

1.26 0.01J-5 1 33.7219.14 1.51 15.20 15.00 0.0960.000.04 0.34 0.01 16.76 1.74 6.46 8.11209.00

S-229Lt.136+64 11.50 0.20 0.04842.00 3.500.000.00 0.00 0.0036.50 11.70
CLSEL2 S-230 17.76 17.61 18.00 2.470.58 0.58 0.55 0.15 0.215

0.57 0.05P-6 1 6.1318.50 0.74 14.50 14.30 0.2900.000.10 0.10 0.02 10.00 0.47 7.63 4.3669.00

S-229Rt.134+50 12.80 0.20 0.15018.00 3.470.000.00 0.00 0.0036.50 13.00
CLSEL2 S-231 17.65 17.63 36.00 1.000.05 1.05 0.05 0.03 0.014

1.06 0.01J-5 1 24.0219.40 1.74 14.90 14.70 0.1100.000.01 0.30 0.00 15.25 1.51 6.68 7.06181.00

S-229ALt.138+50 11.70 0.20 0.05936.00 3.400.000.00 0.00 0.0036.50 11.90
CLSEL2 S-231A 17.68 17.65 36.00 0.990.35 1.00 0.33 0.03 0.013

1.01 0.01J-5 1 23.2018.79 1.11 15.10 14.90 0.1030.000.05 0.29 0.01 13.64 1.62 6.93 6.99194.00

S-231Lt.140+49.00 11.90 0.20 0.05936.00 3.280.000.00 0.00 0.0036.50 12.10
CLSEL2 S-232 17.69 17.68 36.00 0.680.10 0.65 0.10 0.01 0.007

0.67 0.00J-5 1 23.2318.26 0.57 15.30 15.10 0.1030.000.06 0.24 0.01 12.02 1.61 7.22 4.81193.50

S-231ALt.142+47.10 12.10 0.20 0.05936.00 3.290.000.00 0.00 0.0036.55 12.30

HGL method: Standard FDOT (Jump HGL to pipe crown).
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Units: ENGLISH
Automated Storm sewer Analysis & Design (ASAD), copyright 1992-2007, Hiteshew Engineering Systems, Inc.  Ph: (352) 383-4191

T60v3FDOT.RPT 7/10/2008Portions of ASAD were developed by Kenneth J. Leeming, P.E. at International Engineering Consultants, Inc.
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14.17
CLSEL2 S-233 17.71 17.69 24.00 0.980.42 0.42 0.40 0.02 0.027

0.41 0.01P-5 1 16.1618.26 0.55 15.00 14.70 0.4350.000.03 0.03 0.01 10.00 0.58 7.63 3.0969.00

S-232Rt.142+48.43 12.70 0.30 0.10224.00 5.140.000.00 0.00 0.0036.44 13.00
CLSEL2 S-233A 17.69 17.69 24.00 0.360.00 0.13 0.00 0.00 0.004

0.15 0.00MH-8 1 13.5717.90 0.21 14.85 14.70 0.3070.000.00 0.15 0.00 11.62 0.41 7.30 1.1248.90

S-232Lt.143+00 12.70 0.15 0.10224.00 4.320.000.00 0.00 0.0036.28 12.85
CLSEL2 S-233B Overtopping EL 17.6617.69 17.69 18.00 0.030.00 0.00 0.00 0.00 0.000

0.01 0.00DBI-C 1 25.8716.90 -0.79 15.08 14.46 5.1670.000.03 0.03 0.01 10.00 0.10 7.63 0.0512.00

S-233ALt.143+00 12.96 0.62 0.15018.00 14.640.000.00 0.00 0.0050.47 13.58
CLSEL2 S-233C Overtopping EL 17.6617.70 17.69 24.00 0.350.06 0.13 0.06 0.00 0.003

0.15 0.00DBI-C 1 6.7016.75 -0.95 14.96 14.85 0.0750.000.06 0.12 0.01 10.39 1.23 7.55 1.11147.00

S-233ALt.144+50 12.85 0.11 0.10224.00 2.130.000.00 0.00 0.0034.12 12.96
CLSEL2 S-234 Overtopping EL 17.6617.70 17.70 24.00 0.190.07 0.07 0.07 0.00 0.001

0.08 0.00DBI-C 1 7.1516.70 -1.00 15.00 14.96 0.0850.000.06 0.06 0.01 10.00 0.39 7.63 0.6047.00
S-233CLt.145+00 12.96 0.04 0.10224.00 2.280.000.00 0.00 0.0031.28 13.00

CL-BA S-300 17.42 17.21 60.00 3.080.00 12.10 0.00 0.21 0.122

11.97 0.13MH-8J 1 67.8319.37 1.95 13.00 12.90 0.0580.000.00 2.39 0.00 30.71 0.94 5.04 60.39173.00
S-300ALt.1274+72.72 7.90 0.10 0.03060.00 3.450.000.00 0.00 0.0069.72 8.00

CL-BA S-300A 17.21 17.05 60.00 3.070.13 12.23 0.12 0.17 0.096

12.10 0.09J-5 1 67.8318.57 1.36 12.90 12.80 0.0580.000.03 2.42 0.01 31.65 0.94 4.97 60.20173.00

S-301Lt.1276+50 7.80 0.10 0.03060.00 3.450.000.00 0.00 0.0043.00 7.90
CL-BA S-301 17.05 16.89 60.00 3.130.42 12.65 0.40 0.16 0.198

12.53 0.12J-6 1 99.1417.81 0.76 12.80 12.70 0.1230.000.14 2.56 0.03 32.59 0.43 4.91 61.4781.00

S-302Lt.1278+30 7.70 0.10 0.03060.00 5.050.000.00 0.00 0.0043.00 7.80
CL-BA S-302 16.89 16.66 60.00 3.240.50 13.15 0.47 0.23 0.118

13.06 0.13J-6 1 63.7817.81 0.92 12.70 12.60 0.0510.000.28 2.84 0.06 33.02 1.01 4.88 63.68195.72

S-302ARt.1278+30 7.60 0.10 0.03060.00 3.250.000.00 0.00 0.0043.00 7.70
CL-BA S-302A 16.66 16.48 60.00 3.210.05 13.20 0.05 0.18 0.091

13.11 0.08J-5 1 63.8918.45 1.79 12.60 12.50 0.0510.000.02 2.86 0.00 34.02 1.01 4.81 63.03195.00

S-303Rt.1280+30.00 7.50 0.10 0.03060.00 3.250.000.00 0.00 0.0040.66 7.60
CL-BA S-303 16.48 16.32 60.00 3.200.15 13.35 0.14 0.16 0.098

13.26 0.08J-5 1 69.4617.95 1.48 12.50 12.40 0.0610.000.05 2.91 0.01 35.04 0.86 4.74 62.86165.00

S-305Rt.1282+30 7.40 0.10 0.03060.00 3.540.000.00 0.00 0.0040.25 7.50
CL-BA S-304 16.48 16.32 18.00 2.500.55 0.55 0.52 0.16 0.214

0.58 0.05P-6 1 10.8917.17 0.69 14.50 13.80 0.9150.000.28 0.28 0.06 10.00 0.51 7.63 4.4276.50

S-305Lt.1284+00.00 12.30 0.70 0.15018.00 6.160.000.00 0.00 0.0040.25 13.00
CL-BA S-305 16.32 15.99 34.00 3.400.43 14.33 0.41 0.32 0.138

14.28 0.11J-6 2 45.5217.17 0.85 9.73 9.63 0.0430.000.15 3.34 0.03 35.90 1.15 4.68 66.89235.00

S-307Rt.1284+00.00 6.80 0.10 0.05053.00 2.320.000.00 0.00 0.0040.25 6.90
CL-BA S-306 16.01 15.99 18.00 0.730.17 0.17 0.16 0.01 0.018

0.17 0.00P-5 1 8.2317.98 1.97 14.90 14.50 0.5230.000.04 0.04 0.01 10.00 0.64 7.63 1.2976.50

S-307Lt.1286+40 13.00 0.40 0.15018.00 4.660.000.00 0.00 0.0040.25 13.40

HGL method: Standard FDOT (Jump HGL to pipe crown).

FLORIDA DEPARTMENT OF TRANSPORTATION
Page:STORM DRAIN TABULATION FORM

 

Financial Prj Id: County: Date:Designed by:Network:
Description: Organization: Date:Checked by:State Road:

TOTAL MINOR INLET HGLLOCATION SUB- TIME TIMESTR. TYPE LEN. AREAS (Ac) INTEN TOTAL HYDRAULIC GRADE # SLOPE FULLACTUALPIPE NOTES & REMARKSBASE
C= FLOW ELEV.OF TOTAL OF OF CROWNOFNO. LOSS CLEAR(C*A) B VEL. FLOWSIZE % ZONE:FLOW
C= (C*A) CONC FLOWLINESTR. FLOWUPPER END R PHYS.(in.) HGL CAP. FREQ. (Yrs):SUMM

UPPER C= SECT.ALIGNMENT NAME FALLLOWER L RISE PHYS VEL. MANNINGS n:UPPERBASE
LOWER (min)INC TOTAL (ft.)(ft.)(ft.)(ft.) (in/hr) (ft.) (ft.)(ft.)(cfs)(cfs)SDDISTSTATION S (fps)SPAN MIN. TAILW EL (ft):(cfs)(min)

Units: ENGLISH
Automated Storm sewer Analysis & Design (ASAD), copyright 1992-2007, Hiteshew Engineering Systems, Inc.  Ph: (352) 383-4191

T60v3FDOT.RPT 7/10/2008Portions of ASAD were developed by Kenneth J. Leeming, P.E. at International Engineering Consultants, Inc.
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14.17
CL-BA S-307 15.99 15.85 66.00 2.850.26 14.76 0.25 0.14 0.074

14.70 0.08J-5 1 82.3817.98 1.98 12.30 12.20 0.0510.000.03 3.41 0.01 37.05 1.14 4.61 67.81195.00

S-308ARt.1286+40 6.70 0.10 0.02766.00 3.470.000.00 0.00 0.0040.25 6.80
CL-BA S-308 15.74 15.72 18.00 0.950.23 0.23 0.22 0.02 0.031

0.22 0.01P-5 1 10.0818.17 2.43 14.50 13.90 0.7840.000.01 0.01 0.00 10.00 0.64 7.63 1.6876.50

S-309Lt.1290+40 12.40 0.60 0.15018.00 5.700.000.00 0.00 0.0040.25 13.00
CL-BA S-308A 15.85 15.72 66.00 2.810.00 14.76 0.00 0.13 0.065

14.70 0.06MH-8J 1 82.3818.72 2.87 12.20 12.10 0.0510.000.00 3.41 0.00 38.19 1.16 4.54 66.80195.00

S-309Rt.1288+40.00 6.60 0.10 0.02766.00 3.470.000.00 0.00 0.0040.25 6.70
CL-BA S-309 15.72 15.58 66.00 2.850.20 15.19 0.19 0.14 0.073

15.13 0.08J-5 1 82.3818.17 2.45 12.10 12.00 0.0510.000.07 3.49 0.01 39.34 1.14 4.47 67.70195.00

S-309ARt.1290+40 6.50 0.10 0.02766.00 3.470.000.00 0.00 0.0040.25 6.60
CL-BA S-309A 15.58 15.35 42.00 3.510.20 15.39 0.19 0.23 0.167

15.33 0.10J-5 2 59.1117.54 1.96 10.00 9.90 0.0740.000.07 3.56 0.01 40.48 0.65 4.41 67.62136.00
S-311Rt.1292+40.00 6.40 0.10 0.04842.00 3.070.000.00 0.00 0.0040.25 6.50

CL-BA S-310 15.62 15.35 18.00 2.940.39 0.71 0.37 0.27 0.348

0.69 0.11P-6 1 10.0817.15 1.53 14.50 13.90 0.7840.000.08 0.09 0.02 10.63 0.43 7.50 5.1976.50
S-311Lt.1293+81 12.40 0.60 0.15018.00 5.700.000.00 0.00 0.0040.25 13.00

CL-BA S-311 15.35 15.23 66.00 3.010.31 16.41 0.29 0.12 0.128

16.33 0.08J-6 1 118.6617.15 1.80 11.90 11.80 0.1060.000.04 3.69 0.01 41.13 0.52 4.37 71.4394.00

S-313Rt.1293+81 6.30 0.10 0.02766.00 4.990.000.00 0.00 0.0040.25 6.40
CL-BA S-312 15.66 15.62 18.00 1.320.32 0.32 0.30 0.05 0.060

0.31 0.01P-5 1 5.8417.39 1.72 14.70 14.50 0.2630.000.01 0.01 0.00 10.00 0.63 7.63 2.3476.00

S-310Lt.1294+60 13.00 0.20 0.15018.00 3.300.000.00 0.00 0.0040.25 13.20
CL-BA S-313 15.23 15.10 66.00 3.020.17 16.58 0.16 0.13 0.082

16.50 0.07J-5 1 89.5617.45 2.22 11.80 11.70 0.0610.000.05 3.74 0.01 41.65 0.91 4.35 71.71165.00

S-313ARt.1294+80 6.20 0.10 0.02766.00 3.770.000.00 0.00 0.0040.25 6.30
CL-BA S-313A 15.10 15.00 72.00 2.520.09 16.67 0.09 0.10 0.049

16.59 0.05J-5 1 179.9617.96 2.86 12.20 11.90 0.1540.000.03 3.77 0.01 42.56 1.29 4.30 71.30195.00

S-314Rt.1296+50.00 5.90 0.30 0.02472.00 6.360.000.00 0.00 0.0040.25 6.20
CL-BA S-314 15.00 14.89 72.00 2.500.12 16.79 0.11 0.10 0.044

16.71 0.05J-5 1 211.1817.87 2.87 11.90 11.40 0.2120.000.03 3.80 0.01 43.85 1.57 4.23 70.70236.00

S-316Rt.1298+50 5.40 0.50 0.02472.00 7.470.000.00 0.00 0.0040.25 5.90
CL-BA S-315 14.94 14.89 18.00 1.330.31 0.31 0.29 0.05 0.061

0.31 0.01P-5 1 10.8917.15 2.21 14.50 13.80 0.9150.000.07 0.07 0.01 10.00 0.64 7.63 2.3576.50

S-316Lt.1300+91 12.30 0.70 0.15018.00 6.160.000.00 0.00 0.0040.25 13.00
CL-BA S-316 14.89 14.82 72.00 2.540.31 17.41 0.29 0.07 0.172

17.32 0.06J-5 1 453.6717.15 2.25 11.40 11.00 0.9780.000.05 3.92 0.01 45.42 0.27 4.15 71.9340.91

S-317Rt.1300+91.00 5.00 0.40 0.02472.00 16.050.000.00 0.00 0.0040.25 5.40
CL-BA S-317 14.82 14.73 72.00 2.540.00 17.41 0.00 0.10 0.153

17.32 0.08MH-8J 1 240.2416.98 2.16 11.00 10.83 0.2740.000.00 3.92 0.00 45.69 0.41 4.14 71.7062.00

S-317ARt.1301+36.91 4.83 0.17 0.02472.00 8.500.000.00 0.00 0.0040.25 5.00

HGL method: Standard FDOT (Jump HGL to pipe crown).
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14.17
CLCHR S-317A Overtopping EL 14.9514.73 14.66 72.00 2.530.04 17.45 0.04 0.07 0.077

17.37 0.05DBI-DJ 1 230.6014.08 -0.65 10.83 10.59 0.2530.000.06 3.98 0.01 46.10 0.63 4.12 71.5695.00

S-317BLt.51+00 4.59 0.24 0.02472.00 8.160.000.00 0.00 0.0020.63 4.83
CLCHR S-317B Overtopping EL 14.9514.66 14.56 72.00 2.520.04 17.49 0.04 0.10 0.049

17.42 0.05DBI-DJ 1 113.5213.84 -0.82 10.59 10.47 0.0610.000.06 4.04 0.01 46.72 1.30 4.09 71.25196.00

S-318Lt.50+00 4.47 0.12 0.02472.00 4.020.000.00 0.00 0.0021.09 4.59
CLCHR S-318 Overtopping EL 15.1614.56 14.48 72.00 2.490.05 17.54 0.05 0.08 0.057

17.49 0.05DBI-DJ 1 113.9113.96 -0.60 10.47 10.38 0.0620.000.07 4.11 0.01 48.02 0.98 4.03 70.44146.00

S-318ALt.48+00 4.38 0.09 0.02472.00 4.030.000.00 0.00 0.0021.16 4.47
CLCHR S-318A Overtopping EL 15.3714.48 14.41 72.00 2.470.03 17.57 0.03 0.07 0.083

17.52 0.05DBI-DJ 1 146.0014.05 -0.43 10.38 10.30 0.1010.000.05 4.16 0.01 49.00 0.53 3.98 69.8279.00

S-319Lt.46+50.00 4.30 0.08 0.02472.00 5.160.000.00 0.00 0.0020.32 4.38
CLCHR S-319 Overtopping EL 15.8314.41 14.31 72.00 2.470.07 17.64 0.07 0.10 0.099

17.61 0.08DBI-DJ 1 145.0914.11 -0.30 10.30 10.20 0.1000.000.11 4.27 0.02 49.53 0.68 3.96 69.75100.00
S-320Lt.45+60 4.20 0.10 0.02472.00 5.130.000.00 0.00 0.0019.70 4.30

CLCHR S-320 Bubble-up structure14.31 14.26 72.00 2.450.00 17.64 0.00 0.05 0.489

17.61 0.05DBI-H 1 458.8012.00 -2.31 10.20 10.10 1.0000.000.00 4.27 0.00 50.20 0.00 3.93 69.2310.00
S-321Rt.45+00 4.10 0.10 0.02472.00 16.230.000.00 0.00 0.0066.93 4.20

HGL method: Standard FDOT (Jump HGL to pipe crown).

FLORIDA DEPARTMENT OF TRANSPORTATION
Page:STORM DRAIN TABULATION FORM

 

Financial Prj Id: County: Date:Designed by:Network:
Description: Organization: Date:Checked by:State Road:

TOTAL MINOR INLET HGLLOCATION SUB- TIME TIMESTR. TYPE LEN. AREAS (Ac) INTEN TOTAL HYDRAULIC GRADE # SLOPE FULLACTUALPIPE NOTES & REMARKSBASE
C= FLOW ELEV.OF TOTAL OF OF CROWNOFNO. LOSS CLEAR(C*A) B VEL. FLOWSIZE % ZONE:FLOW
C= (C*A) CONC FLOWLINESTR. FLOWUPPER END R PHYS.(in.) HGL CAP. FREQ. (Yrs):SUMM

UPPER C= SECT.ALIGNMENT NAME FALLLOWER L RISE PHYS VEL. MANNINGS n:UPPERBASE
LOWER (min)INC TOTAL (ft.)(ft.)(ft.)(ft.) (in/hr) (ft.) (ft.)(ft.)(cfs)(cfs)SDDISTSTATION S (fps)SPAN MIN. TAILW EL (ft):(cfs)(min)

Units: ENGLISH
Automated Storm sewer Analysis & Design (ASAD), copyright 1992-2007, Hiteshew Engineering Systems, Inc.  Ph: (352) 383-4191

T60v3FDOT.RPT 7/10/2008Portions of ASAD were developed by Kenneth J. Leeming, P.E. at International Engineering Consultants, Inc.



1

10/15/2013H.W. LOCHNER, INC.Midway Road  10Basin2/3
10/15/2013JS- St. Lucie21340000000

0.410.86 0.41 5.410.00J-6 0.24 4.00S-222 1271+36.67 L Future0.000.410.0011.500.0160.00300.020

2.040.85 2.04 11.270.00J-5 0.60 4.00S-222A 1273+00 L Future0.002.040.0011.500.0160.00300.020

1.850.91 1.85 10.820.00P-6 0.51 4.00S-226 128+00 R SAG0.001.856.4911.500.0160.00300.020

0.760.79 0.76 7.350.00J-5 0.24 4.00S-227 129+41.83 L S-2250.000.760.0011.500.0160.00300.020

0.240.76 0.24 3.980.00J-5 0.08 4.00S-227A 131+21.00 L Future0.000.240.0011.500.0160.00300.020

0.520.81 0.52 6.110.00J-5 0.16 4.00S-228 133+00 L S-2290.000.520.0011.500.0160.00300.020

0.790.82 0.79 7.480.00J-5 0.24 4.00S-229A 136+64 L Future0.000.790.0011.500.0160.00300.020

1.140.84 1.14 8.820.00P-6 0.68 4.00S-230 134+50 R SAG0.001.144.7111.500.0160.00300.020

0.200.82 0.20 3.450.00J-5 0.06 4.00S-231 138+50 L S-2320.000.200.0011.500.0160.00300.020

1.370.86 1.37 9.540.00J-5 0.40 4.00S-231A 140+49.00 L Future0.001.370.0011.500.0160.00300.020

1.620.90 1.62 10.240.00P-5 0.45 4.00S-233 142+48.43 R S-2340.001.620.0011.500.0160.00300.020

0.520.81 0.52 5.670.00J-5 0.16 4.00S-300A 1276+50 L Future0.000.520.0011.500.0160.00400.020

0.850.76 0.85 7.250.00J-6 0.56 4.00S-301 1278+30 L SAG0.000.853.8811.500.0160.00400.020

1.060.68 1.06 8.010.00J-6 0.78 4.00S-302 1278+30 R SAG0.001.064.4811.500.0160.00400.020

0.210.74 0.21 3.550.00J-5 0.07 4.00S-302A 1280+30.00 R Future0.000.210.0011.500.0160.00300.020

0.610.76 0.61 5.680.00J-5 0.20 4.00S-303 1282+30 R S-3050.000.610.0011.500.0160.00550.020

0.680.81 0.68 6.500.00P-5 0.21 4.00S-306 1286+40 L S-3040.000.680.0011.500.0160.00400.020

1.010.87 1.01 7.850.00J-5 0.29 4.00S-307 1286+40 R S-3050.001.010.0011.500.0160.00400.020

0.880.92 0.88 7.860.00P-5 0.24 4.00S-308 1290+40 L S-3100.000.880.0011.500.0160.00300.020

0.820.76 0.82 7.590.00J-5 0.27 4.00S-309 1290+40 R S-3110.000.820.0011.500.0160.00300.020

0.820.76 0.82 7.590.00J-5 0.27 4.00S-309A 1292+40.00 R Future0.000.820.0011.500.0160.00300.020

1.220.93 1.22 9.080.00P-5 0.33 4.00S-312 1294+60 L S-3100.001.220.0011.500.0160.00300.020

0.690.78 0.69 7.000.00J-5 0.22 4.00S-313 1294+80 R S-3110.000.690.0011.500.0160.00300.020

0.370.76 0.37 5.080.00J-5 0.12 4.00S-313A 1296+50.00 R Future0.000.370.0011.500.0160.00300.020

1.220.85 1.22 9.070.00J-5 0.36 4.00S-316 1300+91.00 R S-3150.001.220.0011.500.0160.00300.020

1.980.88 1.98 11.120.00J-6 0.56 4.00S-225 128+00 L SAG0.001.986.7911.500.0160.00300.020

0.860.81 0.86 7.760.00J-6 0.53 4.00S-229 134+50 L SAG0.000.863.8911.500.0160.00300.020

0.430.67 0.43 5.530.00J-5 0.16 4.00S-232 142+47.10 L S-2340.000.430.0011.500.0160.00300.020

FLORIDA DEPARTMENT OF TRANSPORTATION
Page:SPREAD TABULATION REPORT

 
Designed:County: Rainfall Zone:Financial Prj Id: Date:
Checked:Description: Organization: State Road: Date:
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No. of Area StructureRunoff SlopeRunoff Intensity Runoff Inlet Bypass Slope n Spread SpreadSpread Flow to Nxt Inlet

(acres)Structure No.(in/hr) (cfs) (cfs) (ft/ft)Coefficient (cfs) (ft/ft) (ft) (ft)(ft) (cfs) (cfs)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Automated Storm sewer Analysis & Design (ASAD), copyright 1992-2007, Hiteshew Engineering Systems, Inc.  Ph: (352) 383-4191
T61v3FDOT.RPT 11/25/2007Portions of ASAD were developed by Kenneth J. Leeming, P.E. at International Engineering Consultants, Inc.



2

10/15/2013H.W. LOCHNER, INC.Midway Road  10Basin2/3
10/15/2013JS- St. Lucie21340000000

2.310.70 2.31 11.860.00P-6 0.83 4.00S-304 1284+00.00 L SAG0.002.317.5311.500.0160.00300.020

1.230.81 1.23 9.120.00P-5 0.38 4.00S-315 1300+91 L S-3140.001.230.0011.500.0160.00300.020

1.750.76 1.75 10.580.00J-6 0.58 4.00S-305 1284+00.00 R SAG0.001.756.2611.500.0160.00300.020

0.770.82 0.77 7.400.00P-6 0.47 4.00S-310 1293+81 L SAG0.000.773.6311.500.0160.00300.020

0.600.86 0.60 6.590.00J-6 0.35 4.00S-311 1293+81 R SAG0.000.603.0811.500.0160.00300.020

0.480.80 0.48 5.880.00J-5 0.15 4.00S-314 1298+50 R Future0.000.480.0011.500.0160.00300.020

FLORIDA DEPARTMENT OF TRANSPORTATION
Page:SPREAD TABULATION REPORT

 
Designed:County: Rainfall Zone:Financial Prj Id: Date:
Checked:Description: Organization: State Road: Date:

Structure Station Side Type Drainage Bypass toRainfall Overland CrossTotalComposite Previous LongitudinalManning'sCalculated SumpedAllowable InterceptedBypass Flow
No. of Area StructureRunoff SlopeRunoff Intensity Runoff Inlet Bypass Slope n Spread SpreadSpread Flow to Nxt Inlet

(acres)Structure No.(in/hr) (cfs) (cfs) (ft/ft)Coefficient (cfs) (ft/ft) (ft) (ft)(ft) (cfs) (cfs)

 
 
 
 
 
 

Automated Storm sewer Analysis & Design (ASAD), copyright 1992-2007, Hiteshew Engineering Systems, Inc.  Ph: (352) 383-4191
T61v3FDOT.RPT 11/25/2007Portions of ASAD were developed by Kenneth J. Leeming, P.E. at International Engineering Consultants, Inc.



1

21340000000 10/15/2013S-800St. Lucie
Midway Road 10/15/2013-H.W. LOCHNER, INC.

0.95 10
0.20 10
0.00 0.0120

15.70
CLSEL2 S-800 15.89 15.77 18.00 2.170.00 0.00 0.00 0.11 0.168

0.63 0.04DBI-C 1 4.3617.45 1.56 15.20 15.10 0.1470.000.04 3.17 0.01 19.89 0.00 6.06 3.8468.07

CD203DRt.127+80 13.60 0.10 0.15018.00 2.470.000.00 0.00 0.0052.29 13.70
CLSEL2 S-801 Slot @ 16.7016.12 15.89 18.00 2.200.00 0.00 0.00 0.23 0.139

0.63 0.04DBI-C 1 4.8017.70 1.58 15.50 15.20 0.1780.000.18 3.13 0.04 18.61 1.28 6.21 3.89168.86

S-800Rt.129+50 13.70 0.30 0.15018.00 2.710.000.00 0.00 0.0050.24 14.00
CLSEL2 S-802 Slot @ 16.9616.26 16.12 18.00 2.110.00 0.00 0.00 0.14 0.142

0.59 0.03DBI-C 1 5.1417.96 1.70 15.70 15.50 0.2040.000.96 2.95 0.19 17.83 0.77 6.31 3.7298.00

S-801Rt.130+50 14.00 0.20 0.15018.00 2.910.000.00 0.00 0.0050.38 14.20
CLSEL2 S-803 Slot @ 17.4516.38 16.26 18.00 1.470.00 0.00 0.00 0.12 0.061

0.40 0.02DBI-C 1 4.4318.45 2.07 16.00 15.70 0.1520.000.18 1.99 0.04 16.18 1.65 6.54 2.60198.00

S-802Rt.132+50 14.20 0.30 0.15018.00 2.510.000.00 0.00 0.0049.76 14.50
CLSEL2 S-804 Slot @ 17.1416.49 16.38 18.00 1.390.00 0.00 0.00 0.11 0.054

0.36 0.02DBI-C 1 4.4318.14 1.65 16.30 16.00 0.1520.000.68 1.81 0.14 14.53 1.65 6.79 2.46198.00
S-803Rt.134+50 14.50 0.30 0.15018.00 2.510.000.00 0.00 0.0049.09 14.80

CLSEL2 S-805 Slot @ 16.4816.54 16.49 14.00 0.910.00 0.00 0.00 0.05 0.024

0.23 0.01DBI-C 1 4.3017.48 0.94 16.27 15.97 0.1520.000.20 1.13 0.04 12.88 1.65 7.06 1.60198.01
S-804Rt.136+50 14.80 0.30 0.16023.00 2.450.000.00 0.00 0.0051.00 15.10

CLSEL2 S-806 Slot @ 17.2716.57 16.54 14.00 0.780.00 0.00 0.00 0.04 0.018

0.19 0.00DBI-C 1 4.3018.27 1.70 16.57 16.27 0.1520.000.18 0.93 0.04 11.23 1.65 7.37 1.37198.00

S-805Rt.138+50 15.10 0.30 0.16023.00 2.450.000.00 0.00 0.0050.62 15.40
CLSEL2 S-807 Slot @ 17.1116.59 16.57 14.00 0.650.00 0.00 0.00 0.02 0.013

0.15 0.00DBI-C 1 4.9818.11 1.52 16.87 16.57 0.2030.000.75 0.75 0.15 10.00 1.23 7.63 1.14148.00

S-806Rt.140+00 15.40 0.30 0.16023.00 2.830.000.00 0.00 0.0050.07 15.70

HGL method: Standard FDOT (Jump HGL to pipe crown).

FLORIDA DEPARTMENT OF TRANSPORTATION
Page:STORM DRAIN TABULATION FORM

 

Financial Prj Id: County: Date:Designed by:Network:
Description: Organization: Date:Checked by:State Road:

TOTAL MINOR INLET HGLLOCATION SUB- TIME TIMESTR. TYPE LEN. AREAS (Ac) INTEN TOTAL HYDRAULIC GRADE # SLOPE FULLACTUALPIPE NOTES & REMARKSBASE
C= FLOW ELEV.OF TOTAL OF OF CROWNOFNO. LOSS CLEAR(C*A) B VEL. FLOWSIZE % ZONE:FLOW
C= (C*A) CONC FLOWLINESTR. FLOWUPPER END R PHYS.(in.) HGL CAP. FREQ. (Yrs):SUMM

UPPER C= SECT.ALIGNMENT NAME FALLLOWER L RISE PHYS VEL. MANNINGS n:UPPERBASE
LOWER (min)INC TOTAL (ft.)(ft.)(ft.)(ft.) (in/hr) (ft.) (ft.)(ft.)(cfs)(cfs)SDDISTSTATION S (fps)SPAN MIN. TAILW EL (ft):(cfs)(min)

Units: ENGLISH
Automated Storm sewer Analysis & Design (ASAD), copyright 1992-2007, Hiteshew Engineering Systems, Inc.  Ph: (352) 383-4191

T60v3FDOT.RPT 7/10/2008Portions of ASAD were developed by Kenneth J. Leeming, P.E. at International Engineering Consultants, Inc.



1

21340000000 10/15/2013JBMChristenSt. Lucie
Midway Road 10/15/2013-H.W. LOCHNER, INC.

0.95 10
0.20 10
0.00 0.0120

12.85
CLCHR S-701 13.47 13.47 14.00 0.220.04 0.04 0.04 0.00 0.003

0.05 0.00DBI-D 1 5.1614.75 1.28 13.52 13.47 0.2170.000.06 0.06 0.01 10.00 0.19 7.63 0.3823.00

S-701ARt.46+80 12.30 0.05 0.16023.00 2.940.000.00 0.00 0.0020.97 12.35
CLCHR S-701A 13.34 13.25 14.00 1.460.00 0.29 0.00 0.09 0.074

0.34 0.02MH-8 1 5.0315.91 2.57 13.47 13.23 0.2070.000.00 0.31 0.00 10.19 0.97 7.59 2.56116.00

S-702Rt.47+06 12.06 0.24 0.16023.00 2.860.000.00 0.00 0.0044.00 12.30
CLCHR S-701B 13.82 13.80 18.00 1.240.25 0.25 0.24 0.02 0.097

0.29 0.01DBI-C 1 8.0514.90 1.08 13.90 13.80 0.5000.000.25 0.25 0.05 10.00 0.17 7.63 2.1920.00

S-701ARt.47+06 12.30 0.10 0.15018.00 4.550.000.00 0.00 0.0044.00 12.40
CLCHR S-702 13.25 13.15 14.00 1.580.03 0.32 0.03 0.10 0.078

0.38 0.02DBI-D 1 4.9114.66 1.41 13.23 12.97 0.1970.000.05 0.36 0.01 11.16 1.10 7.39 2.78132.00

S-703Rt.48+25 11.80 0.26 0.16023.00 2.790.000.00 0.00 0.0020.81 12.06
CLCHR S-703 13.15 13.10 14.00 1.680.03 0.35 0.03 0.05 0.130

0.41 0.02DBI-D 1 5.1414.58 1.43 12.97 12.89 0.2160.000.03 0.39 0.01 12.26 0.31 7.18 2.9537.01
S-704Rt.49+60 11.72 0.08 0.16023.00 2.930.000.00 0.00 0.0021.05 11.80

CLCHR S-704 13.10 13.01 14.00 1.710.01 0.36 0.01 0.09 0.097

0.42 0.02DBI-D 1 5.0214.56 1.46 12.89 12.69 0.2060.000.01 0.40 0.00 12.57 0.81 7.12 3.0097.01
S-705Rt.50+00 11.52 0.20 0.16023.00 2.860.000.00 0.00 0.0020.28 11.72

CLCHR S-705 13.01 12.95 14.00 1.880.04 0.40 0.04 0.06 0.170

0.47 0.03DBI-D 1 5.0414.50 1.49 12.69 12.62 0.2070.000.06 0.46 0.01 13.38 0.28 6.98 3.2933.75

S-707Rt.51+00 11.45 0.07 0.16023.00 2.870.000.00 0.00 0.0021.46 11.52
CLCHR S-707 12.95 12.90 14.00 1.860.00 0.40 0.00 0.05 0.487

0.47 0.04MH-8 1 11.3715.65 2.70 12.62 12.52 1.0570.000.00 0.46 0.00 13.66 0.00 6.93 3.279.46

S-707ZRt.51+36.75 11.35 0.10 0.16023.00 6.470.000.00 0.00 0.0021.65 11.45

HGL method: Standard FDOT (Jump HGL to pipe crown).

FLORIDA DEPARTMENT OF TRANSPORTATION
Page:STORM DRAIN TABULATION FORM

 

Financial Prj Id: County: Date:Designed by:Network:
Description: Organization: Date:Checked by:State Road:

TOTAL MINOR INLET HGLLOCATION SUB- TIME TIMESTR. TYPE LEN. AREAS (Ac) INTEN TOTAL HYDRAULIC GRADE # SLOPE FULLACTUALPIPE NOTES & REMARKSBASE
C= FLOW ELEV.OF TOTAL OF OF CROWNOFNO. LOSS CLEAR(C*A) B VEL. FLOWSIZE % ZONE:FLOW
C= (C*A) CONC FLOWLINESTR. FLOWUPPER END R PHYS.(in.) HGL CAP. FREQ. (Yrs):SUMM

UPPER C= SECT.ALIGNMENT NAME FALLLOWER L RISE PHYS VEL. MANNINGS n:UPPERBASE
LOWER (min)INC TOTAL (ft.)(ft.)(ft.)(ft.) (in/hr) (ft.) (ft.)(ft.)(cfs)(cfs)SDDISTSTATION S (fps)SPAN MIN. TAILW EL (ft):(cfs)(min)

Units: ENGLISH
Automated Storm sewer Analysis & Design (ASAD), copyright 1992-2007, Hiteshew Engineering Systems, Inc.  Ph: (352) 383-4191

T60v3FDOT.RPT 7/10/2008Portions of ASAD were developed by Kenneth J. Leeming, P.E. at International Engineering Consultants, Inc.































Appendix C

Proposed Ditch Calculations at Key Locations



Project: Midway Road Widening

Calculations by: JBM Job #: 2134

Checked by: TDE Date:

Midway Road Mainline (Left Side) Ditch Calculations
Notes:  1)  Do not alter the shaded cells. 

2)  Modify the "Est. Flow Depth" until "Velocity based on Est. Flow Depth" matches "Velocity based on Manning's Equation".
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1263+00 15.98 1266+00 15.80 4 4 1.3 0.15 0.95 0.94 0.34 23.57 0.04 1.80 0.89 5.00 0.00060 2.31 2.34 0.54 0.54  32.76

1267+00 15.93 1268+00 16.27 4 4 4.1 0.05 0.95 1.12 0.34 31.80 0.06 0.50 0.49 4.90 0.00340 2.10 2.12 0.72 0.72  34.11

1269+00 16.75 1270+00 16.69 6 4 3.5 0.06 0.95 0.12 0.34 10.00 0.06 1.00 0.41 6.20 0.00060 0.61 0.60 0.27 0.27  16.26

1270+00 16.69 1271+20 17.52 4 4 5 0.08 0.95 0.05 0.34 10.00 0.06 0.66 0.18 6.30 0.00692 0.59 0.59 0.59 0.59  13.37

1271+20 17.52 1273+50 17.40 3 3 4 0.95 2.78 0.34 31.80 0.04 1.67 1.00 4.60 0.00052 4.35 4.35 0.62 0.62  37.97

1273+50 17.40 1274+00 17.35 3 3 4 0.95 2.78 0.34 37.83 0.04 2.10 0.84 4.60 0.00100 4.35 4.34 0.79 0.79  38.88

1276+04 15.99 1278+80 15.71 4 3 5 1.42 0.95 2.22 0.30 38.64 0.04 2.59 1.09 4.40 0.00101 8.87 8.85 0.92 0.92  43.64

1279+90 15.69 1281+50 15.18 4 3 5 1.42 0.95 2.22 0.30 43.05 0.04 3.14 0.80 4.30 0.00319 8.66 8.67 1.40 1.40  44.95

1284+57 11.94 1287+50 12.12 3 3 0 0.44 0.95 3.97 0.34 56.43 0.04 5.90 1.74 3.60 0.00061 6.36 6.34 0.70 0.70  63.42

1289+50 12.32 1293+00 11.80 2 2 0 0.4 0.95 0.74 0.34 10.00 0.04 6.58 1.46 6.20 0.00149 3.92 3.91 0.92 0.92  16.36

1294+00 13.00 1301+00 13.70 3 3 4 0.58 0.95 6.26 0.34 33.47 0.04 4.66 1.40 4.30 0.00100 11.52 11.50 1.00 1.00  45.12

1301+00 13.70 1311+00 12.90 3 3 0 0.59 0.95 5.25 0.34 35.14 0.04 1.97 1.90 3.85 0.00080 9.03 9.03 0.83 0.83  55.13

1311+00 12.90 1312+00 12.00 3 3 0 0.59 0.95 5.25 0.34 55.13 0.04 1.67 1.16 3.70 0.00900 8.68 8.66 2.15 2.15  55.91

1312+00 12.00 1314+60 11.70 3 3 0 0.82 0.95 5.87 0.34 55.91 0.04 2.16 1.84 3.60 0.00115 9.99 10.01 0.98 0.99  60.31

1315+20 9.56 1318+00 9.00 3 3 5 0.82 0.95 5.87 0.34 60.31 0.04 3.47 0.99 3.50 0.00200 9.71 9.78 1.24 1.25  64.05

10/22/13



Project: Midway Road Widening

Calculations by: JBM Job #: 2134

Checked by: TDE Date:

Midway Road Mainline (Right Side) Ditch Calculations
Notes:  1)  Do not alter the shaded cells. 

2)  Modify the "Est. Flow Depth" until "Velocity based on Est. Flow Depth" matches "Velocity based on Manning's Equation".
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1264+50 16.67 1266+50 16.55 4 4 20 0.03 0.95 0.26 0.34 0.00 0.06 0.60 0.21 7.40 0.00060 0.87 0.91 0.20 0.21  16.00

1266+50 16.55 1268+50 16.67 4 4 20 0.16 0.95 0.44 0.34 0.00 0.06 1.13 0.36 7.25 0.00060 2.19 2.15 0.29 0.29  11.51

1293+50 14.50 1294+00 14.90 3 3 5 0.95 0.04 0.34 0.00 0.06 2.98 0.06 7.40 0.00800 0.10 0.10 0.32 0.33  2.52

1294+50 14.60 1294+80 14.50 3 3 5 0.95 0.02 0.34 0.00 0.06 3.44 0.06 7.40 0.00333 0.06 0.07 0.19 0.21  2.34

1294+80 14.50 1295+10 14.60 3 3 5 0.95 0.03 0.34 0.00 0.06 3.61 0.07 7.40 0.00333 0.08 0.09 0.21 0.24  2.12

1295+70 14.50 1296+50 14.40 3 3 5 0.95 0.06 0.34 0.00 0.06 4.23 0.13 7.40 0.00125 0.15 0.16 0.21 0.22  6.13

1296+50 14.40 1297+75 14.70 3 3 5 0.95 0.76 0.34 10.00 0.06 4.23 0.48 7.40 0.00240 1.91 1.96 0.62 0.63  13.29

1298+20 14.70 1298+50 14.60 3 3 5 0.95 0.27 0.34 10.00 0.06 3.97 0.24 7.40 0.00333 0.68 0.69 0.49 0.51  10.99

1298+50 14.60 1301+00 14.85 3 3 5 0.95 1.32 0.34 10.00 0.06 2.94 0.70 6.20 0.00100 2.78 2.47 0.56 0.50  18.37

1302+00 12.75 1308+00 12.15 3 3 5 0.95 3.07 0.34 10.00 0.04 3.54 0.93 5.90 0.00100 6.16 6.22 0.85 0.86  21.65

1308+50 14.00 1312+00 13.30 3 3 5 0.95 0.14 0.34 0.00 0.06 1.19 0.17 6.20 0.00200 0.30 0.30 0.32 0.32  18.32

1312+00 13.30 1312+70 13.44 3 3 5 0.95 0.04 0.34 0.00 0.06 0.94 0.09 7.40 0.00200 0.10 0.10 0.21 0.21  5.44

1313+50 12.45 1314+00 11.45 3 3 3 0.95 0.04 0.34 0.00 0.06 2.44 0.06 7.40 0.02000 0.10 0.10 0.53 0.52  1.61

1314+00 11.45 1314+50 11.50 3 3 5 0.95 0.03 0.34 0.00 0.06 2.44 0.10 7.40 0.00100 0.08 0.08 0.15 0.16  5.31

1326+10 7.20 1326+87 7.10 4 4 8.3 0.95 0.13 0.34 0.00 0.06 1.76 0.15 7.40 0.00130 0.33 0.32 0.25 0.24  5.33
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Project: Midway Road Widening

Calculations by: JBM Job #: 2134

Checked by: TDE Date:

Selvitz Road (Left Side) Ditch Calculations
Notes:  1)  Do not alter the shaded cells. 

2)  Modify the "Est. Flow Depth" until "Velocity based on Est. Flow Depth" matches "Velocity based on Manning's Equation".
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111+77 15.00 115+40 15.20 4 4 6 0.95 0.97 0.34 8.30 0.06 2.15 0.62 5.60 0.00055 1.85 1.82 0.35 0.35  25.76

116+00 14.50 117+40 13.00 4 4 5 0.95 0.3 0.34 8.30 0.06 3.55 0.18 7.25 0.01071 0.74 0.74 0.74 0.74  11.46

118+00 13.60 118+08 15.60 4 4 5 0.95 0.3 0.34 18.74 0.06 3.78 0.06 6.20 0.25000 0.63 0.63 1.91 1.90  18.81

118+08 15.60 119+50 15.40 4 4 13 0.95 0.3 0.34 10.00 0.06 1.74 0.17 6.20 0.00141 0.63 0.63 0.27 0.27  18.74

119+50 15.40 121+00 15.85 4 4 10 0.95 0.29 0.34 17.36 0.06 0.82 0.15 5.70 0.00300 0.56 0.55 0.37 0.36  24.30

121+00 15.85 122+70 16.01 4 4 8 0.95 0.26 0.34 10.00 0.06 1.03 0.25 6.00 0.00094 0.53 0.61 0.24 0.28  20.27

122+70 16.01 123+70 16.10 4 4 8.7 0.95 0.22 0.34 10.00 0.06 1.17 0.21 6.40 0.00090 0.48 0.49 0.24 0.25  16.77

123+70 16.10 125+00 16.20 4 4 3 0.95 0.32 0.34 3.00 0.06 2.57 0.49 7.40 0.00077 0.81 0.81 0.33 0.33  9.52

127+50 16.43 139+00 17.00 3 3 0 0.95 5.95 0.34 19.51 0.04 2.82 2.04 4.20 0.00050 8.50 8.49 0.68 0.68  47.68

127+50 16.43 139+00 17.00 3 3 3 0.95 5.95 0.34 19.51 0.04 3.14 2.04 4.20 0.00050 8.50 14.80 0.46 0.80  43.61

140+00 16.50 141+50 16.05 3 3 0 0.95 3.74 0.34 38.57 0.04 3.12 1.23 4.50 0.00300 5.72 5.75 1.27 1.28  40.53

142+00 16.20 147+00 15.70 3 3 1.5 0.95 3.74 0.34 40.53 0.04 2.82 1.20 4.00 0.00100 5.09 5.07 0.83 0.83  50.59

143+00 16.24 145+00 16.04 3 3 3 0.13 0.95 0.15 0.34 0.00 0.06 0.95 0.62 7.40 0.00100 1.29 1.32 0.43 0.44  7.61

10/22/13



Project: Midway Road Widening

Calculations by: JBM Job #: 2134

Checked by: TDE Date:

Selvitz Road (Right Side) Ditch Calculations
Notes:  1)  Do not alter the shaded cells. 

2)  Modify the "Est. Flow Depth" until "Velocity based on Est. Flow Depth" matches "Velocity based on Manning's Equation".
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111+77 15.70 112+50 15.80 4 4 3 0.95 0.2 0.34 2.97 0.06 2.16 0.33 7.40 0.00137 0.50 0.51 0.35 0.36  6.35

113+50 16.00 117+00 13.60 4 4 3 0.95 0.61 0.34 2.97 0.06 2.16 0.39 7.40 0.00686 1.53 1.57 0.86 0.88  9.59

117+00 13.60 119+50 15.40 4 4 3 0.95 1.53 0.34 11.29 0.06 2.23 0.58 6.60 0.00720 3.43 3.42 1.11 1.11  15.05

119+50 15.40 122+50 15.60 4 4 3 0.95 1.53 0.34 3.42 0.04 1.05 0.91 7.30 0.00067 3.80 3.84 0.63 0.63  11.29

123+70 16.50 125+00 17.00 4 4 3 0.95 0.2 0.34 3.42 0.06 0.90 0.25 7.40 0.00385 0.50 0.52 0.51 0.52  7.61

127+00 17.41 128+00 17.47 4 20 1 0.95 0.07 0.34 0.00 0.06 1.99 0.26 7.40 0.00060 0.18 0.18 0.16 0.17  9.89

143+00 16.24 145+00 16.04 3 3 0 0.95 1.33 0.34 14.31 0.04 1.34 1.15 6.20 0.00100 2.80 2.82 0.71 0.71  18.99
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Project: Midway Road Widening

Calculations by: JBM Job #: 2134

Checked by: TDE Date:

Dunn Road (Left Side) Ditch Calculations
Notes:  1)  Do not alter the shaded cells. 

2)  Modify the "Est. Flow Depth" until "Velocity based on Est. Flow Depth" matches "Velocity based on Manning's Equation".
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23+80 11.80 25+00 11.89 3 3 3 0.95 3.14 0.34 56.43 0.04 2.44 0.94 3.60 0.00075 3.84 3.81 0.70 0.70  59.31
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Project: Midway Road Widening

Calculations by: JBM Job #: 2134

Checked by: TDE Date:

Christensen Road (Left Side) Ditch Calculations
Notes:  1)  Do not alter the shaded cells. 

2)  Modify the "Est. Flow Depth" until "Velocity based on Est. Flow Depth" matches "Velocity based on Manning's Equation".
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41+60 14.34 45+60 14.11 3 3 0.5 0.07 0.95 0.11 0.34 0.00 0.04 0.96 0.70 6.60 0.00058 0.69 0.80 0.38 0.44  15.26

45+60 14.11 46+50 14.05 3 3 1.6 0.03 0.95 0.05 0.34 0.00 0.06 1.17 0.43 7.40 0.00067 0.34 0.34 0.27 0.27  5.48

46+50 14.05 48+00 13.96 3 3 1.6 0.05 0.95 0.07 0.34 0.00 0.06 1.17 0.56 7.40 0.00060 0.53 0.55 0.29 0.30  8.42

48+00 13.96 50+00 13.84 3 3 3.7 0.04 0.95 0.06 0.34 0.00 0.06 1.40 0.35 7.00 0.00060 0.41 0.43 0.25 0.26  12.91
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Project: Midway Road Widening

Calculations by: JBM Job #: 2134

Checked by: TDE Date:

Christensen Road (Right Side) Ditch Calculations
Notes:  1)  Do not alter the shaded cells. 

2)  Modify the "Est. Flow Depth" until "Velocity based on Est. Flow Depth" matches "Velocity based on Manning's Equation".
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43+50 14.95 46+80 14.75 3 3 5.8 0.04 0.95 0.06 0.34 0.00 0.06 0.82 0.28 5.80 0.00061 0.34 0.44 0.18 0.24  23.08

46+80 14.75 48+25 14.66 3 3 4 0.03 0.95 0.05 0.34 0.00 0.06 1.03 0.29 7.40 0.00062 0.34 0.34 0.24 0.24  10.13

48+25 14.66 49+60 14.58 3 3 2.6 0.03 0.95 0.03 0.34 0.00 0.06 1.27 0.33 7.40 0.00059 0.29 0.29 0.24 0.24  9.40

49+60 14.58 50+00 14.56 3 3 0.4 0.01 0.95 0.01 0.34 0.00 0.06 1.33 0.36 7.40 0.00050 0.10 0.10 0.18 0.19  3.58

50+00 14.56 51+00 14.50 3 3 0.4 0.04 0.95 0.06 0.34 0.00 0.06 1.33 0.65 7.40 0.00060 0.43 0.44 0.28 0.28  5.90

10/22/13



Appendix D

Canal 103 and Culvert 103 Calculations

Offsite Composite Basin Curve Numbers

Sub-Basin Calculations

Pre-Development Offsite Time of Concentrations

Canal 103 Tailwater Elevations











Project: Midway Road Widening
Calculations by: JBM Job #: 2134
Checked by: Date: 10/23/2008

Composite Basin Curve Numbers Offsite

COUT123A Runoff Curve Number Offsite-Ex
Hydro. Cover Description CN Area (CN) x

Soil Name Group (ac) (Area)
Please see Soils Maps B/D Christensen Road 88.64 0.57 51
Please see Soils Maps B/D Pond 2/3 location 77.00 4.28 330
Please see Soils Maps B/D Undeveloped 77.00 8.10 624

Totals = 12.95 1004

CN (weighted) =   total product = 1004.13 =   CN   = 77.52
total area 12.9539



Project: Midway Road Widening
Calculations by: JBM Job #:
Checked by: Date:

Sub-Basin Calculations Offsite
Drainage Structure Misc.

Number
From 

Station
To    

Station
Length  

(ft)
Width 

(ft)

Travel 
Lanes 

(ft)

Turn 
Lanes  

(ft)

Bike 
Ln/ 

Shldr  
(ft)

Type 
F 

C&G 
(ft)

Type 
E 

C&G 
(ft)

Traffic 
Sep./ 
Walls  

(ft)

Side- 
Walk  
(ft)

Total 
Imp. 

Width  
(ft)

Misc. 
Imp. 
(ac)

Total 
(ac)

Imp. 
(ac)

Perv. 
(ac)

CN

Midway Road, Canal 130, and adjacent areas
Basin 1

C SUBSA 1076+81 1114+00 3719 250.00 48.00 10.00 58.00 21.34 4.95 16.39 84.18
C I95A 1114+00 1126+61 1261 350.00 48.00 24.00 10.00 82.00 10.13 2.37 7.76 84.22
C I95C 1126+61 1130+34 373 180.00 48.00 10.00 58.00 1.54 0.50 1.04 85.80
C I95E 1130+34 1135+28 494 180.00 48.00 10.00 58.00 2.04 0.66 1.38 85.80
C I95G 1135+28 1142+17 689 180.00 48.00 24.00 10.00 82.00 2.85 1.30 1.55 88.20
C LTCA 1142+17 1155+89 1372 350.00 48.00 24.00 10.00 82.00 11.02 2.58 8.44 84.22
C LTCC 1155+89 1163+31 742 350.00 48.00 12.00 10.00 70.00 0.19 6.15 1.38 4.77 84.04
C FECR 1163+31 1188+55 2524 200.00 48.00 12.00 10.00 70.00 11.59 4.06 7.53 86.30
C TORIA 1188+55 1205+15 1660 175.00 48.00 12.00 10.00 70.00 6.67 2.67 4.00 87.20
C TURNA 1205+15 1218+67 1352 175.00 48.00 12.00 10.00 70.00 5.43 2.17 3.26 87.20
C CORPA 1218+67 1227+97 930 136.50 24.00 16.00 40.00 0.03 2.91 0.88 2.03 85.46
C MILNA 1227+97 1235+06 709 142.00 24.00 10.00 34.00 2.31 0.55 1.76 84.31
C SELVC1 1235+06 1239+00 394 136.50 24.00 20.00 44.00 1.23 0.40 0.84 85.80

Basin 2
C SELVC2 1239+00 1247+20 820 136.50 24.00 10.00 34.00 2.57 0.64 1.93 84.48
C SELVE 1247+20 1262+00 1480 136.50 24.00 10.00 34.00 4.64 1.16 3.48 84.48
C SELVF 1262+00 1270+00 800 136.50 24.00 24.00 2.51 0.44 2.07 83.16
C SELVG 1270+00 1274+79 479 136.50 24.00 10.00 34.00 1.50 0.37 1.13 84.48

Basin 3
C CHURA 1274+79 1282+56 777 109.00 24.00 24.00 0.07 1.94 0.50 1.45 84.61
C DUNNA 1282+56 1288+16 560 109.00 24.00 24.00 1.40 0.31 1.09 83.96
C BENDA 1288+16 1300+91 1275 109.00 24.00 24.00 3.19 0.70 2.49 83.96

Basin 5 1322+00 1328+60 660 125.00 48.00 10.00 58.00 1.89 0.88 1.02 88.35
Basin 5 1328+60 1336+40 780 108.00 48.00 12.00 4.00 6.00 70.00 1.93 1.25 0.68 91.67

WestLTC
C SUBSA Range 57.30 0.00 57.30 80.00
C SUBSA Woods 27.92 0.00 27.92 77.00

Florida Power & Light substation and offsite
SUBSPOND1 SUBSB1A 0.67 83.00
SUBSPOND2 SUBSB1B 1.18 84.00

C SUBSB2 SUBSB2 8.28 6.94 1.34 94.60
C I95A SUBSI95 16.72 11.49 5.23 92.37
C I95A Woods 4.85 0.00 4.85 77.00

Impervious WidthDrainage Area Drainage Areas

3/29/2012
2134



Project: Midway Road Widening
Calculations by: JBM Job #:
Checked by: Date:

Sub-Basin Calculations Offsite
Drainage Structure Misc.

Number
From 

Station
To    

Station
Length  

(ft)
Width 

(ft)

Travel 
Lanes 

(ft)

Turn 
Lanes  

(ft)

Bike 
Ln/ 

Shldr  
(ft)

Type 
F 

C&G 
(ft)

Type 
E 

C&G 
(ft)

Traffic 
Sep./ 
Walls  

(ft)

Side- 
Walk  
(ft)

Total 
Imp. 

Width  
(ft)

Misc. 
Imp. 
(ac)

Total 
(ac)

Imp. 
(ac)

Perv. 
(ac)

CN

Impervious WidthDrainage Area Drainage Areas

3/29/2012
2134

Offsite I-95 interchange
C I95A NW Ramp 2090 56.00 12.00 5.00 17.00 2.69 0.82 1.87 85.46
C I95A SW Ramp 1620 56.00 12.00 5.00 17.00 2.08 0.63 1.45 85.46
C I95A W Range 5.54 0.00 5.54 80.00
C I95C NW Ramp 2090 44.00 0.00 5.00 5.00 2.11 0.24 1.87 82.05
C I95C NW Woods 5.54 0.00 5.54 77.00
C I95C SW Ramp 1620 44.00 0.00 5.00 5.00 1.64 0.19 1.45 82.05
C I95C SW Woods 3.80 0.00 3.80 77.00
C I95C SB Main 3635 81.00 24.00 10.00 34.00 6.76 2.84 3.92 87.56
C I95E SB Main 3635 69.00 12.00 10.00 22.00 5.76 1.84 3.92 85.74
C I95E S Woods 14.18 0.00 14.18 77.00
C I95E NB Main 3635 69.00 12.00 10.00 22.00 5.76 1.84 3.92 85.74
C I95E N Woods 7.46 0.00 7.46 77.00
C I95G NB Main 3338 81.00 24.00 10.00 34.00 6.21 2.61 3.60 87.56
C I95G NE Ramp 1450 44.00 0.00 5.00 5.00 1.46 0.17 1.30 82.05
C I95G NE Range 1.78 0.00 1.78 80.00
C I95G SE Ramp 1805 44.00 0.00 5.00 5.00 1.82 0.21 1.62 82.05
C I95G SE Woods 5.67 0.00 5.67 77.00
C LTCA NE Ramp 1450 56.00 12.00 5.00 17.00 1.86 0.57 1.30 85.46
C LTCA SE Ramp 1835 56.00 12.00 5.00 17.00 2.36 0.72 1.64 85.46
C LTCA E Range 0.71 0.00 0.71 80.00



Project: Midway Road Widening
Calculations by: JBM Job #:
Checked by: Date:

Sub-Basin Calculations Offsite
Drainage Structure Misc.

Number
From 

Station
To    

Station
Length  

(ft)
Width 

(ft)

Travel 
Lanes 

(ft)

Turn 
Lanes  

(ft)

Bike 
Ln/ 

Shldr  
(ft)

Type 
F 

C&G 
(ft)

Type 
E 

C&G 
(ft)

Traffic 
Sep./ 
Walls  

(ft)

Side- 
Walk  
(ft)

Total 
Imp. 

Width  
(ft)

Misc. 
Imp. 
(ac)

Total 
(ac)

Imp. 
(ac)

Perv. 
(ac)

CN

Impervious WidthDrainage Area Drainage Areas

3/29/2012
2134

Offsite undeveloped LTC property
C LTCA Range 33.28 0.00 33.28 80.00
C LTCA Woods 23.44 0.00 23.44 77.00

Offsite Turnpike
C TURNA SB Main 3438 155.00 24.00 10.00 10.00 44.00 12.23 3.47 8.76 85.11
C -100 NB Main 1955 155.00 24.00 10.00 10.00 44.00 6.96 1.97 4.98 85.11
C CORPA NB Main 1483 155.00 24.00 10.00 10.00 44.00 5.28 1.50 3.78 85.11

Undeveloped (CSPUR)
C SPUR 1293+00.00 34.47 0.00 34.47 80.00

Florida Recovery and adjacent areas (CCHRIA)
C CHRI 10.90 3.68 7.22 84.09

Undeveloped (CCHRI)
C CHRIA 29.60 0.00 29.60 77.00

Christensen Road
C CHRI 41+50 51+50 1000 25.00 12.00 12.00 0.57 0.28 0.30 88.64
C OUT123 41+50 51+50 1000 25.00 12.00 12.00 0.57 0.28 0.30 88.64

Undeveloped (Out123A)
C OUT123 8.10 0.00 8.10 77.00

Undeveloped (Out123B)
C OUT123B Residential (North) 9.32 0.00 9.32 87.00
C OUT123B Woods (North) 23.68 0.00 23.68 77.00
C OUT123B Woods (South) 37.79 0.00 37.79 77.00



































Appendix E

ICPR Modeling

Existing Basin 1, 2, and 3 Nodal Diagram

Existing Basin 1, 2, and 3 Input Report

Existing Basin 1, 2, And 3 Node Max/Min Report



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

Existing Canal 103

Basin 2/3

Existing

Midway Road

6/11/2013

Nodes

A Stage/Area

V Stage/Volume

T Time/Stage

M Manhole

Basins

O Overland Flow

U SCS Unit CN

S SBUH CN

Y SCS Unit GA

Z SBUH GA

Links

P Pipe

W Weir

C Channel

D Drop Structure

B Bridge

R Rating Curve

H Breach

E Percolation

F Filter

X Exfil Trench

A: CTORIB
A: CTURNA

U: CTURNA

A: CTURNB

V: HorizonPond

U: New Horizons

A: OffLTC

U: OFFLTC

V: PostOfficePond

U: PostOffice

A: Sediment Site

V: SUBPONDB1A

U: SUBSB1A

V: SUBPONDB1B

U: SUBSB1B

A: WestLTC

U: WestLTC

A: CBENDA

U: CBENDA

A: CBENDB

U: CBENDB

A: CBENDCA: CCHURA

U: CCHURA

A: CCHURB

A: CCORPA

U: CCORPA

A: CCORPB

A: CLTCD

A: CMILNA

U: CMILNA

A: CMILNB A: CMILNC

A: COUT123A

U: COUT123A

A: COUT123B

U: COUT123B

A: COUT123C

A: CSELVA A: CSELVC

U: CSELVC

A: CSELVD A: CSELVE

U: CSELVE

A: CSELVF

U: CSELVF

A: CSELVG

U: CSELVG

A: CSELVH

A: CSPUR

U: CSPUR

A: CSUBSA

U: CSUBSA

A: CSUBSB

U: SUBSB2

A: CTORIA

U: CTORIA

A: CD-301

U: CD-301

A: CDUNNA

U: CDUNNA

A: CDUNNB A: CDUNNC

A: CFECRA A: CFECRB

A: CI95A

U: CI95A

U: SUBSI95

A: CI95B

A: CI95C

U: CI95C

T: OUTFALL

V: PolicePond

U: Police

A: CI95E

U: CI95E

A: CI95F A: CI95G

U: CI95G

A: CI95H

A: CLTCA

U: CLTCA

A: CLTCB
A: CLTCC

U: CLTCC

A: CCORPC

A: CD-203A

A: CD-100A

U: CD-100A

M: CD-100B

A: CD-200A

U: CD-200A

M: CD-200B

A: CD-201A

M: CD-201B

A: CD-202A

U: CD-202A

A: CD-202B

A: CI95D

M: CD-203B

A: CD-203C

U: CD-203C

A: CD-203D

U: CD-203D

M: CD-203E

A: CD-300A

U: CD-300A

M: CD-300B

P: PTORIAB C: CTURNAB

D: Police

D: PostOffice

C: CSEDCORPB

P: SUBPONDB1A P: SUBPONDB1B

C: WestLTC

P: PCHRI

C: CCHURAB P: PCHURAB

C: CCORPASED

C: CCORPBC P: PCORPAC

P: CD-202A

P: CD-100A

P: CD-100B

P: CD-200A

P: PLTCCD

C: CMILNAB
C: CMILNBC P: PMILNAC

C: COUT123AB C: COUT123BC P: 25thStCulvert

C: CSELVAB C: CSELVBC C: CSELVCD C: CSELVDE C: CSELVEF
C: CSELVFG

C: CSELVGH

P: PSELVAH

C: CSPUR

C: CSUBAB
P: PSUBSAB

C: CTORIABC: CFECRAB P: PFECRAB

P: PTURNAB

D: Horizon

W: LTCRanch

P: PI95AB C: CI95CD
P: PI95CD C: CI95EF

P: PI95EF C: CI95GH

P: PI95GH

C: CLTCAB

P: PLTCAB
C: CLTCCD

C: CBENDAB C: CBENDBC C: CCHRI

P: CD-200B

C: C200A

P: CD-201A

C: C202A1

P: CD-201B

C: CI95AB

P: CD-202B

C: C202A2

P: CD-203A

P: CD-203B

P: CD-203C
P: CD-203D

P: CD-203E

P: CD-300A

P: CD-300B P: CD-301

C: CDUNNAB

C: CDUNNBC P: PDUNNAC

A: CCHRI

U: CCHRI

A: CSELVB



  

Existing Input Report

Midway Road

6/18/2013

==========================================================================================

==== Basins ==============================================================================

==========================================================================================

         Name: CBENDA                   Node: CBENDA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 3.190                   Time Shift(hrs): 0.00           

           Curve Number: 83.96              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CBENDB                   Node: CBENDB                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 30.00          

               Area(ac): 11.860                  Time Shift(hrs): 0.00           

           Curve Number: 86.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CCHRI                    Node: CCHRI                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 60.98          

               Area(ac): 40.590                  Time Shift(hrs): 0.00           

           Curve Number: 79.04              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CCHURA                   Node: CCHURA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 1.940                   Time Shift(hrs): 0.00           

           Curve Number: 84.61              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CCORPA                   Node: CCORPA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 8.190                   Time Shift(hrs): 0.00           

           Curve Number: 85.23              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

5.28 ac NB Turnpike south of Canal 103 and 2.91 ac Midway Road. 

----------------------------------------------------------------------------------------------------

         Name: CD-100A                  Node: CD-100A                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 122.23         

               Area(ac): 31.680                  Time Shift(hrs): 0.00           

           Curve Number: 83.99              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

6.97 ac Turnpike, 5.06 ac Pete-Tree, 3.86 ac future Pond 1 site and 15.79 ac undeveloped area west of Jenkins Road.

----------------------------------------------------------------------------------------------------

         Name: CD-200A                  Node: CD-200A                Status: Onsite         

Existing Canal 103

Basin 2/3

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 39



Existing Input Report

Midway Road

6/18/2013

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 106.23         

               Area(ac): 7.780                   Time Shift(hrs): 0.00           

           Curve Number: 77.81              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

7.78 ac between Jenkins Road and the Post Office.

----------------------------------------------------------------------------------------------------

         Name: CD-202A                  Node: CD-202A                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 39.98          

               Area(ac): 5.740                   Time Shift(hrs): 0.00           

           Curve Number: 80.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

1.10 ac area, 1.86 ac area, and 2.78 ac area west of Selvitz Road.

----------------------------------------------------------------------------------------------------

         Name: CD-203C                  Node: CD-203C                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 48.70          

               Area(ac): 7.480                   Time Shift(hrs): 0.00           

           Curve Number: 80.90              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

West side of North Selvitz Road. 

Includes 5.95 ac offsite and 1.53 ac onsite. 

 

----------------------------------------------------------------------------------------------------

         Name: CD-203D                  Node: CD-203D                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 45.13          

               Area(ac): 4.700                   Time Shift(hrs): 0.00           

           Curve Number: 81.04              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

East side of North Selvitz Road. 

Includes 3.17 ac offsite and 1.53 ac onsite.

----------------------------------------------------------------------------------------------------

         Name: CD-300A                  Node: CD-300A                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 40.28          

               Area(ac): 6.390                   Time Shift(hrs): 0.00           

           Curve Number: 85.83              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

6.39 ac on and offsite north of Midway Road from Selvitz to Dunn.

----------------------------------------------------------------------------------------------------

         Name: CD-301                   Node: CD-301                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 63.20          

               Area(ac): 12.620                  Time Shift(hrs): 0.00           

           Curve Number: 82.56              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

On and offsite north of Midway Road east of Dunn.

----------------------------------------------------------------------------------------------------

         Name: CDUNNA                   Node: CDUNNA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

Existing Canal 103

Basin 2/3

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 2 of 39



Existing Input Report

Midway Road
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          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 1.400                   Time Shift(hrs): 0.00           

           Curve Number: 83.96              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CI95A                    Node: CI95A                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 68.95          

               Area(ac): 42.010                  Time Shift(hrs): 0.00           

           Curve Number: 86.21              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CI95C                    Node: CI95C                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 56.73          

               Area(ac): 21.390                  Time Shift(hrs): 0.00           

           Curve Number: 81.85              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CI95E                    Node: CI95E                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 150.09         

               Area(ac): 35.200                  Time Shift(hrs): 0.00           

           Curve Number: 80.37              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CI95G                    Node: CI95G                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 41.46          

               Area(ac): 19.790                  Time Shift(hrs): 0.00           

           Curve Number: 83.03              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CLTCA                    Node: CLTCA                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 45.12          

               Area(ac): 15.960                  Time Shift(hrs): 0.00           

           Curve Number: 84.36              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CLTCC                    Node: CLTCC                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 6.150                   Time Shift(hrs): 0.00           

           Curve Number: 84.04              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           
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----------------------------------------------------------------------------------------------------

         Name: CMILNA                   Node: CMILNA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 2.310                   Time Shift(hrs): 0.00           

           Curve Number: 84.31              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: COUT123A                 Node: COUT123A               Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 55.38          

               Area(ac): 12.950                  Time Shift(hrs): 0.00           

           Curve Number: 77.52              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: COUT123B                 Node: COUT123B               Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 55.25          

               Area(ac): 70.790                  Time Shift(hrs): 0.00           

           Curve Number: 78.32              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CSELVC                   Node: CSELVC                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 3.800                   Time Shift(hrs): 0.00           

           Curve Number: 84.91              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CSELVE                   Node: CSELVE                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 4.640                   Time Shift(hrs): 0.00           

           Curve Number: 84.48              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CSELVF                   Node: CSELVF                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 2.510                   Time Shift(hrs): 0.00           

           Curve Number: 83.16              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CSELVG                   Node: CSELVG                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          
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    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 1.500                   Time Shift(hrs): 0.00           

           Curve Number: 84.48              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CSPUR                    Node: CSPUR                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 60.70          

               Area(ac): 34.470                  Time Shift(hrs): 0.00           

           Curve Number: 80.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CSUBSA                   Node: CSUBSA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 21.340                  Time Shift(hrs): 0.00           

           Curve Number: 84.18              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CTORIA                   Node: CTORIA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 75.68          

               Area(ac): 6.670                   Time Shift(hrs): 0.00           

           Curve Number: 87.20              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CTURNA                   Node: CTURNA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 50.29          

               Area(ac): 49.820                  Time Shift(hrs): 0.00           

           Curve Number: 90.97              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: New Horizons             Node: HorizonPond            Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 20.00          

               Area(ac): 13.180                  Time Shift(hrs): 0.00           

           Curve Number: 85.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: OFFLTC                   Node: OFFLTC                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File:                     Storm Duration(hrs): 0.00           

    Rainfall Amount(in): 0.000                 Time of Conc(min): 143.62         

               Area(ac): 56.720                  Time Shift(hrs): 0.00           

           Curve Number: 78.76              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           
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----------------------------------------------------------------------------------------------------

         Name: Police                   Node: PolicePond             Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 20.00          

               Area(ac): 10.000                  Time Shift(hrs): 0.00           

           Curve Number: 88.78              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: PostOffice               Node: PostOfficePond         Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 30.00          

               Area(ac): 13.150                  Time Shift(hrs): 0.00           

           Curve Number: 89.43              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: SUBSB1A                  Node: SUBPONDB1A             Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 0.670                   Time Shift(hrs): 0.00           

           Curve Number: 83.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: SUBSB1B                  Node: SUBPONDB1B             Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 1.180                   Time Shift(hrs): 0.00           

           Curve Number: 84.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: SUBSB2                   Node: CSUBSB                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 15.26          

               Area(ac): 8.280                   Time Shift(hrs): 0.00           

           Curve Number: 94.60              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: SUBSI95                  Node: CI95A                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 16.89          

               Area(ac): 16.720                  Time Shift(hrs): 0.00           

           Curve Number: 92.37              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: WestLTC                  Node: WestLTC                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 133.82         
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               Area(ac): 85.220                  Time Shift(hrs): 0.00           

           Curve Number: 79.02              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

==========================================================================================

==== Nodes ===============================================================================

==========================================================================================

      Name: CBENDA              Base Flow(cfs): 0.000          Init Stage(ft): 6.520     

     Group: BASE                                               Warn Stage(ft): 14.900    

      Type: Stage/Area                                        

This node represents the beginning of the last portion of the channel along Midway Road. 

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CBENDB              Base Flow(cfs): 0.000          Init Stage(ft): 7.510     

     Group: BASE                                               Warn Stage(ft): 14.900    

      Type: Stage/Area                                        

This node represents the end of the channel along Midway Road.  After this node, the channel turns south.

      Stage(ft)        Area(ac)

--------------- ---------------

          7.510          0.1400

         14.900          0.3000

------------------------------------------------------------------------------------------

      Name: CBENDC              Base Flow(cfs): 0.000          Init Stage(ft): 7.390     

     Group: BASE                                               Warn Stage(ft): 14.400    

      Type: Stage/Area                                        

This node represents the point in the channel where it turns from a due south direction to a south east direction.  It is also t

 

      Stage(ft)        Area(ac)

--------------- ---------------

          7.390          0.2000

         14.400          0.4000

------------------------------------------------------------------------------------------

      Name: CCHRI               Base Flow(cfs): 0.000          Init Stage(ft): 7.230     

     Group: BASE                                               Warn Stage(ft): 14.200    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PCHRI under Christensen Road. 

      Stage(ft)        Area(ac)

--------------- ---------------

          7.230          0.2700

         14.200          0.5400

------------------------------------------------------------------------------------------

      Name: CCHURA              Base Flow(cfs): 0.000          Init Stage(ft): 7.360     

     Group: BASE                                               Warn Stage(ft): 16.000    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PCHURAB under the church driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CCHURB              Base Flow(cfs): 0.000          Init Stage(ft): 7.040     

     Group: BASE                                               Warn Stage(ft): 16.000    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PCHURAB under the church driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

          7.040          0.2600

         16.000          0.5400

------------------------------------------------------------------------------------------

      Name: CCORPA              Base Flow(cfs): 0.000          Init Stage(ft): 12.950    

     Group: BASE                                               Warn Stage(ft): 18.000    

      Type: Stage/Area                                        
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This node represents the beginning of the channel discharging to PCORPAC under Corporate Way.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CCORPB              Base Flow(cfs): 0.000          Init Stage(ft): 13.000    

     Group: BASE                                               Warn Stage(ft): 18.000    

      Type: Stage/Area                                        

This node represents a portion of the channel discharging to PCORPAC under Corporate Way.

      Stage(ft)        Area(ac)

--------------- ---------------

         12.950          0.2600

         18.000          0.4300

------------------------------------------------------------------------------------------

      Name: CCORPC              Base Flow(cfs): 0.000          Init Stage(ft): 9.240     

     Group: BASE                                               Warn Stage(ft): 18.000    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PCORPAC under Corporate Way.

      Stage(ft)        Area(ac)

--------------- ---------------

          9.240          0.0300

         18.000          0.0500

------------------------------------------------------------------------------------------

      Name: CD-100A             Base Flow(cfs): 0.000          Init Stage(ft): 13.380    

     Group: BASE                                               Warn Stage(ft): 19.570    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-100B             Base Flow(cfs): 0.000          Init Stage(ft): 13.030    

     Group: BASE                 Plunge Factor: 1.00           Warn Stage(ft): 19.570    

      Type: Manhole, Flat Floor                               

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-200A             Base Flow(cfs): 0.000          Init Stage(ft): 12.050    

     Group: BASE                                               Warn Stage(ft): 18.510    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-200B             Base Flow(cfs): 0.000          Init Stage(ft): 11.970    

     Group: BASE                 Plunge Factor: 1.00           Warn Stage(ft): 18.510    

      Type: Manhole, Flat Floor                               

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-201A             Base Flow(cfs): 0.000          Init Stage(ft): 13.560    

     Group: BASE                                               Warn Stage(ft): 18.240    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-201B             Base Flow(cfs): 0.000          Init Stage(ft): 11.260    

     Group: BASE                 Plunge Factor: 1.00           Warn Stage(ft): 18.540    

      Type: Manhole, Flat Floor                               
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      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-202A             Base Flow(cfs): 0.000          Init Stage(ft): 14.490    

     Group: BASE                                               Warn Stage(ft): 18.180    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-202B             Base Flow(cfs): 0.000          Init Stage(ft): 11.090    

     Group: BASE                                               Warn Stage(ft): 18.180    

      Type: Stage/Area                                        

Roadside depressional area.

      Stage(ft)        Area(ac)

--------------- ---------------

         11.090          0.0020

         15.900          0.0140

------------------------------------------------------------------------------------------

      Name: CD-203A             Base Flow(cfs): 0.000          Init Stage(ft): 18.000    

     Group: BASE                                               Warn Stage(ft): 18.460    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-203B             Base Flow(cfs): 0.000          Init Stage(ft): 13.820    

     Group: BASE                 Plunge Factor: 1.00           Warn Stage(ft): 18.460    

      Type: Manhole, Flat Floor                               

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-203C             Base Flow(cfs): 0.000          Init Stage(ft): 17.250    

     Group: BASE                                               Warn Stage(ft): 18.500    

      Type: Stage/Area                                        

This node represents the roadside swale west of Selvitz Road.

      Stage(ft)        Area(ac)

--------------- ---------------

         17.250          0.0000

         19.000          1.2100

------------------------------------------------------------------------------------------

      Name: CD-203D             Base Flow(cfs): 0.000          Init Stage(ft): 13.450    

     Group: BASE                                               Warn Stage(ft): 18.460    

      Type: Stage/Area                                        

This node represents the roadside swale east of Selvitz Road.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.450          0.0000

         17.940          1.5600

------------------------------------------------------------------------------------------

      Name: CD-203E             Base Flow(cfs): 0.000          Init Stage(ft): 10.720    

     Group: BASE                 Plunge Factor: 1.00           Warn Stage(ft): 18.460    

      Type: Manhole, Flat Floor                               

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-300A             Base Flow(cfs): 0.000          Init Stage(ft): 10.950    

     Group: BASE                                               Warn Stage(ft): 16.320    

      Type: Stage/Area                                        
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      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-300B             Base Flow(cfs): 0.000          Init Stage(ft): 9.130     

     Group: BASE                 Plunge Factor: 1.00           Warn Stage(ft): 16.320    

      Type: Manhole, Flat Floor                               

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-301              Base Flow(cfs): 0.000          Init Stage(ft): 10.830    

     Group: BASE                                               Warn Stage(ft): 16.190    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CDUNNA              Base Flow(cfs): 0.000          Init Stage(ft): 7.410     

     Group: BASE                                               Warn Stage(ft): 15.600    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PDUNNAC under Dunn Road.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CDUNNB              Base Flow(cfs): 0.000          Init Stage(ft): 7.550     

     Group: BASE                                               Warn Stage(ft): 15.600    

      Type: Stage/Area                                        

This node represents a portion of the channel discharging to PDUNNAC under Dunn Road.

      Stage(ft)        Area(ac)

--------------- ---------------

          7.550          0.0600

         15.600          0.1000

------------------------------------------------------------------------------------------

      Name: CDUNNC              Base Flow(cfs): 0.000          Init Stage(ft): 6.700     

     Group: BASE                                               Warn Stage(ft): 14.400    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PDUNNAC under Dunn Road. 

 

      Stage(ft)        Area(ac)

--------------- ---------------

          6.700          0.2200

         14.400          0.3200

------------------------------------------------------------------------------------------

      Name: CFECRA              Base Flow(cfs): 0.000          Init Stage(ft): 13.400    

     Group: BASE                                               Warn Stage(ft): 19.630    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PFECRAB under Glades Cut-off Road and the FEC Railraod R/W.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CFECRB              Base Flow(cfs): 0.000          Init Stage(ft): 13.310    

     Group: BASE                                               Warn Stage(ft): 19.630    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PFECRAB under Glades Cut-off Road and the FEC Railraod R/W.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.310          0.5400

         19.000          1.7700

------------------------------------------------------------------------------------------
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      Name: CI95A               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.310    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PI95AB under the I-95 SW Ramp.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.500          0.1300

         19.000          0.6000

------------------------------------------------------------------------------------------

      Name: CI95B               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.310    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PI95AB under The I-95 SW Ramp.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.500          0.1300

         19.000          0.6000

------------------------------------------------------------------------------------------

      Name: CI95C               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.210    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PI95CD under SB I-95.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CI95D               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.210    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PI95CD under The I-95 SW Ramp.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.500          0.1000

         19.000          0.2100

------------------------------------------------------------------------------------------

      Name: CI95E               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.070    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PI95EF under NB I-95.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CI95F               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.070    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PI95EF under NB I-95.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.500          0.1400

         19.000          0.3000

------------------------------------------------------------------------------------------

      Name: CI95G               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 20.890    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PI95GH under the I-95 SE Ramp.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CI95H               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 20.890    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PI95GH under the I-95 SE Ramp.

      Stage(ft)        Area(ac)
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--------------- ---------------

         13.500          0.2600

         19.000          0.5000

------------------------------------------------------------------------------------------

      Name: CLTCA               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 20.510    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PLTCAB under the first LTC driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CLTCB               Base Flow(cfs): 0.000          Init Stage(ft): 13.450    

     Group: BASE                                               Warn Stage(ft): 20.510    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PLTCAB under the first LTC driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.450          0.2800

         19.000          0.8900

------------------------------------------------------------------------------------------

      Name: CLTCC               Base Flow(cfs): 0.000          Init Stage(ft): 13.450    

     Group: BASE                                               Warn Stage(ft): 20.310    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PLTCCD under the second  LTC driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CLTCD               Base Flow(cfs): 0.000          Init Stage(ft): 13.400    

     Group: BASE                                               Warn Stage(ft): 20.310    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PLTCCD under the second  LTC driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

         14.560          0.1500

         19.000          0.4700

------------------------------------------------------------------------------------------

      Name: CMILNA              Base Flow(cfs): 0.000          Init Stage(ft): 8.970     

     Group: BASE                                               Warn Stage(ft): 18.000    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PMILNAC under Milner Drive.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CMILNB              Base Flow(cfs): 0.000          Init Stage(ft): 12.230    

     Group: BASE                                               Warn Stage(ft): 18.000    

      Type: Stage/Area                                        

This node represents a portion of the channel discharging to PMILNAC under Milner Drive.

      Stage(ft)        Area(ac)

--------------- ---------------

         12.230          0.0700

         18.000          0.1600

------------------------------------------------------------------------------------------

      Name: CMILNC              Base Flow(cfs): 0.000          Init Stage(ft): 10.330    

     Group: BASE                                               Warn Stage(ft): 17.500    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PMILNAC under Milner Drive.

      Stage(ft)        Area(ac)

--------------- ---------------

         10.330          0.1100

         17.500          0.2200

------------------------------------------------------------------------------------------

      Name: COUT123A            Base Flow(cfs): 0.000          Init Stage(ft): 7.230     

     Group: BASE                                               Warn Stage(ft): 13.600    
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      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to the outfall for Basins 1, 2, and 3. 

 

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: COUT123B            Base Flow(cfs): 0.000          Init Stage(ft): 6.620     

     Group: BASE                                               Warn Stage(ft): 13.600    

      Type: Stage/Area                                        

This node represents a portion of the channel discharging to the outfall for Basins 1, 2, and 3. 

 

 

      Stage(ft)        Area(ac)

--------------- ---------------

          6.620          0.0300

         13.300          0.0500

------------------------------------------------------------------------------------------

      Name: COUT123C            Base Flow(cfs): 0.000          Init Stage(ft): 2.000     

     Group: BASE                                               Warn Stage(ft): 9.000     

      Type: Stage/Area                                        

This node represents the end of the channel discharging to the outfall for Basins 1, 2, and 3. 

 

 

      Stage(ft)        Area(ac)

--------------- ---------------

          2.000          0.9200

          9.000          1.5300

------------------------------------------------------------------------------------------

      Name: CSELVA              Base Flow(cfs): 0.000          Init Stage(ft): 10.380    

     Group: BASE                                               Warn Stage(ft): 17.500    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PSELVAH under Selvitz Road.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CSELVB              Base Flow(cfs): 0.000          Init Stage(ft): 11.860    

     Group: BASE                                               Warn Stage(ft): 17.500    

      Type: Stage/Area                                        

This node represents a portion of the channel discharging to PSELVAH under Selvitz Road.

      Stage(ft)        Area(ac)

--------------- ---------------

         11.860          0.0200

         17.500          0.0500

------------------------------------------------------------------------------------------

      Name: CSELVC              Base Flow(cfs): 0.000          Init Stage(ft): 11.100    

     Group: BASE                                               Warn Stage(ft): 16.200    

      Type: Stage/Area                                        

This node represents a portion of the channel discharging to PSELVAH under Selvitz Road.

      Stage(ft)        Area(ac)

--------------- ---------------

         11.100          0.2900

         16.200          0.5300

------------------------------------------------------------------------------------------

      Name: CSELVD              Base Flow(cfs): 0.000          Init Stage(ft): 10.520    

     Group: BASE                                               Warn Stage(ft): 14.600    

      Type: Stage/Area                                        

This node represents a portion of the channel discharging to PSELVAH under Selvitz Road.

      Stage(ft)        Area(ac)

--------------- ---------------

         10.520          0.1100

         14.600          0.1800
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------------------------------------------------------------------------------------------

      Name: CSELVE              Base Flow(cfs): 0.000          Init Stage(ft): 11.130    

     Group: BASE                                               Warn Stage(ft): 14.600    

      Type: Stage/Area                                        

This node represents a portion of the channel discharging to PSELVAH under Selvitz Road.

      Stage(ft)        Area(ac)

--------------- ---------------

         11.130          0.3300

         14.600          0.5100

------------------------------------------------------------------------------------------

      Name: CSELVF              Base Flow(cfs): 0.000          Init Stage(ft): 10.870    

     Group: BASE                                               Warn Stage(ft): 16.700    

      Type: Stage/Area                                        

This node represents a portion of the channel discharging to PSELVAH under Selvitz Road.

      Stage(ft)        Area(ac)

--------------- ---------------

         10.870          0.1600

         16.700          0.2900

------------------------------------------------------------------------------------------

      Name: CSELVG              Base Flow(cfs): 0.000          Init Stage(ft): 8.530     

     Group: BASE                                               Warn Stage(ft): 17.000    

      Type: Stage/Area                                        

This node represents a portion of the channel discharging to PSELVAH under Selvitz Road.

      Stage(ft)        Area(ac)

--------------- ---------------

          8.530          0.2800

         17.000          0.5600

------------------------------------------------------------------------------------------

      Name: CSELVH              Base Flow(cfs): 0.000          Init Stage(ft): 7.720     

     Group: BASE                                               Warn Stage(ft): 18.700    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PSELVAH under Selvitz Road.

      Stage(ft)        Area(ac)

--------------- ---------------

          7.700          0.0100

         18.700          0.0200

------------------------------------------------------------------------------------------

      Name: CSPUR               Base Flow(cfs): 0.000          Init Stage(ft): 7.390     

     Group: BASE                                               Warn Stage(ft): 14.400    

      Type: Stage/Area                                        

This node represents the storage area available in the abandoned southern spur of Canal 103. 

 

Estimated storage volumes were reduced by 20% to account for siltation and excessive vegetation.

      Stage(ft)        Area(ac)

--------------- ---------------

          7.390          0.5000

         14.400          0.9900

------------------------------------------------------------------------------------------

      Name: CSUBSA              Base Flow(cfs): 0.000          Init Stage(ft): 17.500    

     Group: BASE                                               Warn Stage(ft): 21.300    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PSUBSAB under the substation driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CSUBSB              Base Flow(cfs): 0.000          Init Stage(ft): 15.500    

     Group: BASE                                               Warn Stage(ft): 21.300    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PSUBSAB under the substation driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

         15.500          0.4100

         19.000          1.2400

------------------------------------------------------------------------------------------
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      Name: CTORIA              Base Flow(cfs): 0.000          Init Stage(ft): 13.310    

     Group: BASE                                               Warn Stage(ft): 19.180    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PTORIAB under East Torino Parkway.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CTORIB              Base Flow(cfs): 0.000          Init Stage(ft): 13.250    

     Group: BASE                                               Warn Stage(ft): 19.180    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PTORIAB under East Torino Parkway

      Stage(ft)        Area(ac)

--------------- ---------------

         13.760          0.1300

         19.000          0.7500

------------------------------------------------------------------------------------------

      Name: CTURNA              Base Flow(cfs): 0.000          Init Stage(ft): 13.250    

     Group: BASE                                               Warn Stage(ft): 18.810    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PTURNAB under the Florida Turnpike.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CTURNB              Base Flow(cfs): 0.000          Init Stage(ft): 13.200    

     Group: BASE                                               Warn Stage(ft): 19.000    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PTURNAB under the Florida Turnpike.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.200          0.1400

         19.000          0.8000

------------------------------------------------------------------------------------------

      Name: HorizonPond         Base Flow(cfs): 0.000          Init Stage(ft): 15.000    

     Group: BASE                                               Warn Stage(ft): 18.240    

      Type: Stage/Volume                                      

Converted from NGVD to NAVD

      Stage(ft)      Volume(af)

--------------- ---------------

         15.000          0.0000

         15.500          0.4000

         16.000          0.9000

         16.300          3.8000

         16.500          5.8000

         17.500         16.9000

         18.500         30.7000

------------------------------------------------------------------------------------------

      Name: OffLTC              Base Flow(cfs): 0.000          Init Stage(ft): 18.000    

     Group: BASE                                               Warn Stage(ft): 20.510    

      Type: Stage/Area                                        

This node represents the storage volume available in the depressional areas to the south and west of the ditch draining east to 

      Stage(ft)        Area(ac)

--------------- ---------------

         18.000          5.6700

         19.000         56.7200

------------------------------------------------------------------------------------------

      Name: OUTFALL             Base Flow(cfs): 0.000          Init Stage(ft): 1.520     

     Group: BASE                                               Warn Stage(ft): 9.000     

      Type: Time/Stage                                        

FEMA Flood Maps show the 100 year flood stage at 9' NGVD 29 (7.5' NAVD 88). 

Per Glen Gareau of the SFWMD, the tailwater has been lowered to 1.52' NAVD 88 to match the mean high water elevation.

      Time(hrs)       Stage(ft)

--------------- ---------------

           0.00           1.520

          72.00           1.520

          96.00           1.520
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------------------------------------------------------------------------------------------

      Name: PolicePond          Base Flow(cfs): 0.000          Init Stage(ft): 14.000    

     Group: BASE                                               Warn Stage(ft): 18.390    

      Type: Stage/Volume                                      

Converted from NGVD to NAVD

      Stage(ft)      Volume(af)

--------------- ---------------

         14.000          0.0000

         18.500          5.7000

         21.500         17.9000

------------------------------------------------------------------------------------------

      Name: PostOfficePond      Base Flow(cfs): 0.000          Init Stage(ft): 14.800    

     Group: BASE                                               Warn Stage(ft): 18.510    

      Type: Stage/Volume                                      

      Stage(ft)      Volume(af)

--------------- ---------------

         14.800          0.0000

         16.500          0.6300

         17.650          2.6200

         18.000          3.3800

------------------------------------------------------------------------------------------

      Name: Sediment Site       Base Flow(cfs): 0.000          Init Stage(ft): 14.050    

     Group: BASE                                               Warn Stage(ft): 18.000    

      Type: Stage/Area                                        

This node represents the site of the future sedimentation basin and is located just east of the Turnpike R/W line.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: SUBPONDB1A          Base Flow(cfs): 0.000          Init Stage(ft): 19.000    

     Group: BASE                                               Warn Stage(ft): 22.000    

      Type: Stage/Volume                                      

Converted from NGVD to NAVD

      Stage(ft)      Volume(af)

--------------- ---------------

         19.000          0.0000

         20.500          0.0640

         21.500          0.1300

------------------------------------------------------------------------------------------

      Name: SUBPONDB1B          Base Flow(cfs): 0.000          Init Stage(ft): 19.000    

     Group: BASE                                               Warn Stage(ft): 22.000    

      Type: Stage/Volume                                      

Converted from NGVD to NAVD

      Stage(ft)      Volume(af)

--------------- ---------------

         19.000          0.0000

         20.500          0.1520

         21.500          0.2900

------------------------------------------------------------------------------------------

      Name: WestLTC             Base Flow(cfs): 0.000          Init Stage(ft): 17.500    

     Group: BASE                                               Warn Stage(ft): 21.300    

      Type: Stage/Area                                        

This node represents the storage volume available in the depressional areas to the south and west of the ditch draining east to 

      Stage(ft)        Area(ac)

--------------- ---------------

         17.500          1.0000

         18.500          5.1800

         19.000         26.0000

==========================================================================================

==== Pipes ===============================================================================

==========================================================================================

         Name: 25thStCulvert       From Node: COUT123C           Length(ft): 140.00         

        Group: BASE                  To Node: OUTFALL                 Count: 3              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive
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     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 60.00          60.00                      Entrance Loss Coef: 0.20

     Rise(in): 60.00          60.00                          Exit Loss Coef: 1.00

   Invert(ft): 2.000          2.000                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: CD-100A             From Node: CD-100A            Length(ft): 68.00          

        Group: BASE                  To Node: CD-100B                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 36.00          36.00                      Entrance Loss Coef: 0.20

     Rise(in): 36.00          36.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.380         13.030                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Headwall

Downstream FHWA Inlet Edge Description:

Circular CMP: Headwall

----------------------------------------------------------------------------------------------------

         Name: CD-100B             From Node: CD-100B            Length(ft): 21.00          

        Group: BASE                  To Node: CCORPB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 36.00          36.00                      Entrance Loss Coef: 0.20

     Rise(in): 36.00          36.00                          Exit Loss Coef: 1.00

   Invert(ft): 13.030         12.710                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Headwall

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: CD-200A             From Node: CD-200A            Length(ft): 73.00          

        Group: BASE                  To Node: CD-200B                 Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.02

     Rise(in): 24.00          24.00                          Exit Loss Coef: 0.00

   Invert(ft): 12.050         11.970                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall
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----------------------------------------------------------------------------------------------------

         Name: CD-200B             From Node: CD-200B            Length(ft): 21.00          

        Group: BASE                  To Node: CSELVC                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 15.00          15.00                      Entrance Loss Coef: 0.20

     Rise(in): 15.00          15.00                          Exit Loss Coef: 1.00

   Invert(ft): 12.020         11.530                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Headwall

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: CD-201A             From Node: CD-201A            Length(ft): 105.00         

        Group: BASE                  To Node: CD-201B                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.20

     Rise(in): 24.00          24.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.560         13.410                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Headwall

Downstream FHWA Inlet Edge Description:

Circular CMP: Headwall

----------------------------------------------------------------------------------------------------

         Name: CD-201B             From Node: CD-201B            Length(ft): 34.00          

        Group: BASE                  To Node: CSELVE                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.20

     Rise(in): 24.00          24.00                          Exit Loss Coef: 1.00

   Invert(ft): 11.260         11.200                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Headwall

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: CD-202A             From Node: CD-202A            Length(ft): 45.00          

        Group: BASE                  To Node: CD-202B                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 15.00          15.00                      Entrance Loss Coef: 0.90

     Rise(in): 15.00          15.00                          Exit Loss Coef: 1.00

   Invert(ft): 14.490         13.900                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None
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Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: CD-202B             From Node: CD-202B            Length(ft): 21.00          

        Group: BASE                  To Node: CSELVF                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 12.00          12.00                      Entrance Loss Coef: 0.90

     Rise(in): 12.00          12.00                          Exit Loss Coef: 1.00

   Invert(ft): 11.090         10.860                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: CD-203A             From Node: CD-203A            Length(ft): 15.00          

        Group: BASE                  To Node: CD-203B                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.09

     Rise(in): 24.00          24.00                          Exit Loss Coef: 1.00

   Invert(ft): 14.310         13.620                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Headwall

----------------------------------------------------------------------------------------------------

         Name: CD-203B             From Node: CD-203B            Length(ft): 85.00          

        Group: BASE                  To Node: CD-203E                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.20

     Rise(in): 24.00          24.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.820         10.720                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Headwall

Downstream FHWA Inlet Edge Description:

Circular CMP: Headwall

----------------------------------------------------------------------------------------------------

         Name: CD-203C             From Node: CD-203C            Length(ft): 45.00          

        Group: BASE                  To Node: CD-203B                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.90
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     Rise(in): 24.00          24.00                          Exit Loss Coef: 1.00

   Invert(ft): 15.240         13.820                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Headwall

----------------------------------------------------------------------------------------------------

         Name: CD-203D             From Node: CD-203D            Length(ft): 65.00          

        Group: BASE                  To Node: CD-203B                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.90

     Rise(in): 24.00          24.00                          Exit Loss Coef: 1.00

   Invert(ft): 13.450         13.870                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Headwall

----------------------------------------------------------------------------------------------------

         Name: CD-203E             From Node: CD-203E            Length(ft): 19.00          

        Group: BASE                  To Node: CSELVG                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.20

     Rise(in): 24.00          24.00                          Exit Loss Coef: 1.00

   Invert(ft): 10.720         10.520                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Headwall

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: CD-300A             From Node: CD-300A            Length(ft): 71.00          

        Group: BASE                  To Node: CD-300B                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.90

     Rise(in): 24.00          24.00                          Exit Loss Coef: 1.00

   Invert(ft): 10.950         9.920                          Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting
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----------------------------------------------------------------------------------------------------

         Name: CD-300B             From Node: CD-300B            Length(ft): 41.00          

        Group: BASE                  To Node: CDUNNB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.90

     Rise(in): 24.00          24.00                          Exit Loss Coef: 1.00

   Invert(ft): 9.130          7.550                          Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: CD-301              From Node: CD-301             Length(ft): 56.00          

        Group: BASE                  To Node: CBENDB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.90

     Rise(in): 24.00          24.00                          Exit Loss Coef: 1.00

   Invert(ft): 10.830         9.740                          Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: PCHRI               From Node: CCHRI              Length(ft): 42.00          

        Group: BASE                  To Node: COUT123A                Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 72.00          72.00                      Entrance Loss Coef: 0.90

     Rise(in): 72.00          72.00                          Exit Loss Coef: 0.00

   Invert(ft): 7.230          7.230                          Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: PCHURAB             From Node: CCHURB             Length(ft): 48.00          

        Group: BASE                  To Node: CDUNNA                  Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 60.00          60.00                      Entrance Loss Coef: 0.90

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 7.040          7.410                          Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Existing Canal 103

Basin 2/3

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 21 of 39



Existing Input Report

Midway Road

6/18/2013

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: PCORPAC             From Node: CCORPC             Length(ft): 49.00          

        Group: BASE                  To Node: CMILNA                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 96.00          96.00                      Entrance Loss Coef: 0.20

     Rise(in): 96.00          96.00                          Exit Loss Coef: 0.00

   Invert(ft): 9.240          8.970                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PDUNNAC             From Node: CDUNNC             Length(ft): 41.00          

        Group: BASE                  To Node: CBENDA                  Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 72.00          72.00                      Entrance Loss Coef: 0.90

     Rise(in): 72.00          72.00                          Exit Loss Coef: 0.00

   Invert(ft): 6.700          6.520                          Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: PFECRAB             From Node: CFECRB             Length(ft): 493.00         

        Group: BASE                  To Node: CTORIA                  Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 48.00          48.00                      Entrance Loss Coef: 0.20

     Rise(in): 48.00          48.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.310         13.310                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PI95AB              From Node: CI95B              Length(ft): 146.00         

        Group: BASE                  To Node: CI95C                   Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 48.00          48.00                      Entrance Loss Coef: 0.20

     Rise(in): 48.00          48.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.500         13.500                         Bend Loss Coef: 0.00
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  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PI95CD              From Node: CI95D              Length(ft): 181.00         

        Group: BASE                  To Node: CI95E                   Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 54.00          54.00                      Entrance Loss Coef: 0.20

     Rise(in): 54.00          54.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.500         13.500                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PI95EF              From Node: CI95F              Length(ft): 189.00         

        Group: BASE                  To Node: CI95G                   Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 60.00          60.00                      Entrance Loss Coef: 0.20

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.500         13.500                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PI95GH              From Node: CI95H              Length(ft): 144.00         

        Group: BASE                  To Node: CLTCA                   Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 84.00          84.00                      Entrance Loss Coef: 0.20

     Rise(in): 72.00          72.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.500         13.500                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: PLTCAB              From Node: CLTCB              Length(ft): 110.00         
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        Group: BASE                  To Node: CLTCC                   Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 60.00          60.00                      Entrance Loss Coef: 0.90

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.450         13.450                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: PLTCCD              From Node: CLTCD              Length(ft): 156.00         

        Group: BASE                  To Node: CFECRA                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both

     Span(in): 76.00          76.00                      Entrance Loss Coef: 0.70

     Rise(in): 48.00          48.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.400         13.400                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

----------------------------------------------------------------------------------------------------

         Name: PMILNAC             From Node: CMILNC             Length(ft): 48.00          

        Group: BASE                  To Node: CSELVA                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 120.00         120.00                     Entrance Loss Coef: 0.20

     Rise(in): 72.00          72.00                          Exit Loss Coef: 0.00

   Invert(ft): 10.330         10.380                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: PSELVAH             From Node: CSELVH             Length(ft): 79.00          

        Group: BASE                  To Node: CCHURA                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 120.00         120.00                     Entrance Loss Coef: 0.20

     Rise(in): 72.00          72.00                          Exit Loss Coef: 0.00

   Invert(ft): 7.720          7.360                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares
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Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: PSUBSAB             From Node: CSUBSB             Length(ft): 121.00         

        Group: BASE                  To Node: CI95A                   Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 36.00          36.00                      Entrance Loss Coef: 0.90

     Rise(in): 36.00          36.00                          Exit Loss Coef: 0.00

   Invert(ft): 15.500         15.480                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: PTORIAB             From Node: CTORIB             Length(ft): 119.00         

        Group: BASE                  To Node: CTURNA                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 72.00          72.00                      Entrance Loss Coef: 0.20

     Rise(in): 72.00          72.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.250         13.250                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PTURNAB             From Node: CTURNB             Length(ft): 118.00         

        Group: BASE                  To Node: CCORPA                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 120.00         120.00                     Entrance Loss Coef: 0.20

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.200         12.950                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: SUBPONDB1A          From Node: SUBPONDB1A         Length(ft): 90.00          

        Group: BASE                  To Node: CSUBSB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 3.00           3.00                       Entrance Loss Coef: 0.20

     Rise(in): 3.00           3.00                           Exit Loss Coef: 1.00

   Invert(ft): 19.000         19.000                         Bend Loss Coef: 0.00

  Manning's N: 0.011000       0.011000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
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 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Converted from NGVD to NAVD

----------------------------------------------------------------------------------------------------

         Name: SUBPONDB1B          From Node: SUBPONDB1B         Length(ft): 50.00          

        Group: BASE                  To Node: CSUBSB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 3.00           3.00                       Entrance Loss Coef: 0.20

     Rise(in): 3.00           3.00                           Exit Loss Coef: 1.00

   Invert(ft): 19.000         19.000                         Bend Loss Coef: 0.00

  Manning's N: 0.011000       0.011000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Converted from NGVD to NAVD

==========================================================================================

==== Channels ============================================================================

==========================================================================================

          Name: C200A               From Node: CD-201A            Length(ft): 1480.00        

         Group: BASE                  To Node: CD-200A                 Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 17.400         15.560                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 0.000          0.000          

  LtSdSlp(h/v): 8.00           8.00           

  RtSdSlp(h/v): 8.00           8.00           

----------------------------------------------------------------------------------------------------

          Name: C202A1              From Node: CD-201A            Length(ft): 400.00         

         Group: BASE                  To Node: CD-202A                 Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 17.400         15.140                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 0.000          0.000          

  LtSdSlp(h/v): 6.00           6.00           

  RtSdSlp(h/v): 6.00           6.00           
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----------------------------------------------------------------------------------------------------

          Name: C202A2              From Node: CD-203A            Length(ft): 700.00         

         Group: BASE                  To Node: CD-202A                 Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 18.000         15.140                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 0.000          0.000          

  LtSdSlp(h/v): 3.00           3.00           

  RtSdSlp(h/v): 3.00           3.00           

----------------------------------------------------------------------------------------------------

          Name: CBENDAB             From Node: CBENDA             Length(ft): 443.00         

         Group: BASE                  To Node: CBENDB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 7.510          7.510                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CBENDBC             From Node: CBENDB             Length(ft): 626.00         

         Group: BASE                  To Node: CBENDC                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 7.510          7.390                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CCHRI               From Node: CBENDC             Length(ft): 850.00         

         Group: BASE                  To Node: CCHRI                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 7.390          7.230                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw
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  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CCHURAB             From Node: CCHURA             Length(ft): 703.00         

         Group: BASE                  To Node: CCHURB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 7.360          7.040                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 16.000         16.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CCORPASED           From Node: CCORPA             Length(ft): 115.00         

         Group: BASE                  To Node: Sediment Site           Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 12.950         14.050                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 15.000         15.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CCORPBC             From Node: CCORPB             Length(ft): 67.00          

         Group: BASE                  To Node: CCORPC                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.000         9.240                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 17.000         17.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------
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          Name: CDUNNAB             From Node: CDUNNA             Length(ft): 134.00         

         Group: BASE                  To Node: CDUNNB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 7.410          7.550                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 21.000         21.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CDUNNBC             From Node: CDUNNB             Length(ft): 376.00         

         Group: BASE                  To Node: CDUNNC                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 7.550          6.700                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 26.000         26.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CFECRAB             From Node: CFECRA             Length(ft): 2368.00        

         Group: BASE                  To Node: CFECRB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.400         13.310                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 10.000         10.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CI95AB              From Node: CI95A              Length(ft): 1140.00        

         Group: BASE                  To Node: CI95B                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 15.480         13.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None
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  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 5.000          5.000          

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CI95CD              From Node: CI95C              Length(ft): 216.00         

         Group: BASE                  To Node: CI95D                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.500         13.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 20.000         20.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CI95EF              From Node: CI95E              Length(ft): 314.00         

         Group: BASE                  To Node: CI95F                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.500         13.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 20.000         20.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CI95GH              From Node: CI95G              Length(ft): 461.00         

         Group: BASE                  To Node: CI95H                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.500         13.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 25.000         25.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CLTCAB              From Node: CLTCA              Length(ft): 1207.00        

         Group: BASE                  To Node: CLTCB                   Count: 1              
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                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.500         13.450                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 10.000         10.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CLTCCD              From Node: CLTCC              Length(ft): 632.00         

         Group: BASE                  To Node: CLTCD                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.450         13.400                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 10.000         10.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CMILNAB             From Node: CMILNA             Length(ft): 275.00         

         Group: BASE                  To Node: CMILNB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 8.970          12.230                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 11.000         11.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CMILNBC             From Node: CMILNB             Length(ft): 387.00         

         Group: BASE                  To Node: CMILNC                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 12.230         10.330                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               
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 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 12.000         12.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: COUT123AB           From Node: COUT123A           Length(ft): 83.00          

         Group: BASE                  To Node: COUT123B                Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 7.230          6.620                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: COUT123BC           From Node: COUT123B           Length(ft): 2856.00        

         Group: BASE                  To Node: COUT123C                Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 6.620          2.000                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CSEDCORPB           From Node: Sediment Site      Length(ft): 630.00         

         Group: BASE                  To Node: CCORPB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 14.050         13.000                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 15.000         15.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CSELVAB             From Node: CSELVA             Length(ft): 95.00          

         Group: BASE                  To Node: CSELVB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
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      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 10.380         11.860                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 11.000         11.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CSELVBC             From Node: CSELVB             Length(ft): 1070.00        

         Group: BASE                  To Node: CSELVC                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 11.860         11.100                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 12.000         12.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CSELVCD             From Node: CSELVC             Length(ft): 380.00         

         Group: BASE                  To Node: CSELVD                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 11.100         10.520                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 13.000         13.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CSELVDE             From Node: CSELVD             Length(ft): 1025.00        

         Group: BASE                  To Node: CSELVE                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 10.520         11.130                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               
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 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CSELVEF             From Node: CSELVE             Length(ft): 500.00         

         Group: BASE                  To Node: CSELVF                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 11.130         10.870                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CSELVFG             From Node: CSELVF             Length(ft): 825.00         

         Group: BASE                  To Node: CSELVG                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 10.870         8.530                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 15.000         15.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CSELVGH             From Node: CSELVG             Length(ft): 31.00          

         Group: BASE                  To Node: CSELVH                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 8.530          7.720                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 9.000          9.000          

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CSPUR               From Node: CSPUR              Length(ft): 1927.00        

         Group: BASE                  To Node: CBENDC                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 7.390          7.390                                    Flow: Both
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 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CSUBAB              From Node: CSUBSA             Length(ft): 3600.00        

         Group: BASE                  To Node: CSUBSB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 17.500         15.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 5.000          5.000          

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CTORIAB             From Node: CTORIA             Length(ft): 1167.00        

         Group: BASE                  To Node: CTORIB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.310         13.250                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 5.000          5.000          

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CTURNAB             From Node: CTURNA             Length(ft): 1233.00        

         Group: BASE                  To Node: CTURNB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.250         13.200                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 5.000          5.000          

  LtSdSlp(h/v): 2.00           2.00           
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  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: WestLTC             From Node: WestLTC            Length(ft): 705.00         

         Group: BASE                  To Node: CSUBSA                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 17.500         17.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.030000       0.030000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 5.000          5.000          

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

==========================================================================================

==== Drop Structures =====================================================================

==========================================================================================

         Name: Horizon             From Node: HorizonPond        Length(ft): 35.00          

        Group: BASE                  To Node: CD-201A                 Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive

     Span(in): 24.00          24.00                                    Flow: Both

     Rise(in): 24.00          24.00                      Entrance Loss Coef: 0.200

   Invert(ft): 13.790         13.660                         Exit Loss Coef: 1.000

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Converted from NGVD to NAVD

*** Weir 1 of 2 for Drop Structure Horizon ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(ft): 0.000                          

                   Type: Vertical: Mavis            Top Clip(ft): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Trapezoidal           Orifice Disc Coef: 0.600                          

       Bottom Width(ft): 0.00                         Invert(ft): 15.000         

       Left Sd Slp(h/v): 0.17                   Control Elev(ft): 15.000         

      Right Sd Slp(h/v): 0.17             Struct Opening Dim(ft): 9999.00        

*** Weir 2 of 2 for Drop Structure Horizon ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 12.00                        Invert(ft): 16.300         

               Rise(in): 999.00                 Control Elev(ft): 16.300         

----------------------------------------------------------------------------------------------------

         Name: Police              From Node: PolicePond         Length(ft): 140.00         

        Group: BASE                  To Node: CSELVD                  Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive

     Span(in): 24.00          24.00                                    Flow: Both

     Rise(in): 24.00          24.00                      Entrance Loss Coef: 0.200

   Invert(ft): 12.000         10.520                         Exit Loss Coef: 1.000

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

Existing Canal 103

Basin 2/3

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 36 of 39



Existing Input Report

Midway Road

6/18/2013

 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Converted from NGVD to NAVD

*** Weir 1 of 2 for Drop Structure Police ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Horizontal                 Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 3.50                         Invert(ft): 14.000         

               Rise(in): 3.50                   Control Elev(ft): 14.000         

*** Weir 2 of 2 for Drop Structure Police ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 10.00                        Invert(ft): 17.250         

               Rise(in): 999.00                 Control Elev(ft): 17.250         

----------------------------------------------------------------------------------------------------

         Name: PostOffice          From Node: PostOfficePond     Length(ft): 27.00          

        Group: BASE                  To Node: CD-200A                 Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive

     Span(in): 12.00          12.00                                    Flow: Both

     Rise(in): 12.00          12.00                      Entrance Loss Coef: 0.200

   Invert(ft): 14.380         12.510                         Exit Loss Coef: 1.000

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

*** Weir 1 of 2 for Drop Structure PostOffice ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Horizontal                 Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 3.00                         Invert(ft): 14.800         

               Rise(in): 3.00                   Control Elev(ft): 14.800         

*** Weir 2 of 2 for Drop Structure PostOffice ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 8.00                         Invert(ft): 17.650         

               Rise(in): 999.00                 Control Elev(ft): 17.650         

==========================================================================================

==== Weirs ===============================================================================

==========================================================================================

         Name: LTCRanch            From Node: OffLTC         

        Group: BASE                  To Node: CLTCA          

         Flow: Both                    Count: 1              

         Type: Vertical: Mavis      Geometry: Trapezoidal    

            Bottom Width(ft): 0.00

        Left Side Slope(h/v): 300.00

       Right Side Slope(h/v): 300.00
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                  Invert(ft): 18.700

       Control Elevation(ft): 18.700

      Struct Opening Dim(ft): 9999.00

                                              TABLE

             Bottom Clip(ft): 0.000           

                Top Clip(ft): 0.000           

         Weir Discharge Coef: 3.200           

      Orifice Discharge Coef: 0.600           

==========================================================================================

==== Hydrology Simulations ===============================================================

==========================================================================================

         Name: 025y-072h      

     Filename: C:\21340000000\DRAINAGE\ICPR-EX\025y-072h.R32                                                                    

      Override Defaults: Yes            

    Storm Duration(hrs): 72.00          

          Rainfall File: Sfwmd72        

    Rainfall Amount(in): 9.50           

Time(hrs)       Print Inc(min) 

--------------- ---------------

74.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 050y-024h 

     Filename: C:\21340000000\DRAINAGE\ICPR-EX\fdot 050y-024h.R32                                                               

      Override Defaults: Yes            

    Storm Duration(hrs): 24.00          

          Rainfall File: Fdot-24        

    Rainfall Amount(in): 10.80          

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 100y-024h 

     Filename: C:\21340000000\DRAINAGE\ICPR-EX\fdot 100y-024h.R32                                                               

      Override Defaults: Yes            

    Storm Duration(hrs): 24.00          

          Rainfall File: Fdot-24        

    Rainfall Amount(in): 12.30          

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

==========================================================================================

==== Routing Simulations =================================================================

==========================================================================================

         Name: 025y-072h           Hydrology Sim: 025y-072h      

     Filename: C:\21340000000\DRAINAGE\ICPR-EX\025y-072h.I32                                                                    

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 80.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

24.000          30.000         

50.000          5.000          

70.000          15.000         

150.000         30.000         

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 050y-024h      Hydrology Sim: fdot 050y-024h 
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     Filename: C:\21340000000\DRAINAGE\ICPR-EX\fdot 050y-024h.I32                                                               

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

11.000          30.000         

16.000          5.000          

24.000          15.000         

150.000         30.000         

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 100y-024h      Hydrology Sim: fdot 100y-024h 

     Filename: C:\21340000000\DRAINAGE\ICPR-EX\fdot 100y-024h.I32                                                               

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

11.000          30.000         

16.000          5.000          

24.000          15.000         

150.000         30.000         

Group           Run  

--------------- -----

BASE            Yes  
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                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

         CBENDA           BASE      025y-072h     62.83     13.65     14.90    0.0009      5942     63.35    165.89     63.37    166.06

         CBENDB           BASE      025y-072h     62.81     13.60     14.90    0.0009     25851     63.05    175.54     63.21    176.00

         CBENDC           BASE      025y-072h     62.80     13.52     14.40    0.0010     60998     62.89    195.23     63.21    196.24

          CCHRI           BASE      025y-072h     62.77     13.38     14.20    0.0010     33342     62.57    218.68     62.77    218.47

         CCHURA           BASE      025y-072h     63.00     14.62     16.00    0.0020     10913     66.16    186.39     62.98    161.54

         CCHURB           BASE      025y-072h     63.00     14.59     16.00    0.0009     32500     62.98    161.54     63.26    161.89

         CCORPA           BASE      025y-072h     61.85     17.04     18.00   -0.0046      2001     61.32    124.58     61.34    124.44

         CCORPB           BASE      025y-072h     62.09     16.62     18.00    0.0016     24475     61.34    154.97     61.44    152.58

         CCORPC           BASE      025y-072h     62.21     16.38     18.00   -0.0092      3123     61.44    152.58     61.45    152.28

        CD-100A           BASE      025y-072h     61.50     17.92     19.57   -0.0103       118     61.25     31.18     61.26     31.16

        CD-100B           BASE      025y-072h     61.61     17.16     19.57    0.0113       120     61.26     31.16     61.26     31.15

        CD-200A           BASE      025y-072h     63.00     17.44     18.51   -0.0086     16907     61.25     10.48     74.00      8.36

        CD-200B           BASE      025y-072h     63.00     17.40     18.51    0.0078       121     74.00      8.36     63.67      8.00

        CD-201A           BASE      025y-072h     63.01     15.33     18.24    0.0004      7229     68.18      1.53     64.72      1.93

        CD-201B           BASE      025y-072h     62.98     15.32     18.54    0.0005       165     61.00      3.00     61.00      2.94

        CD-202A           BASE      025y-072h     60.85     17.92     18.18    0.0014      9753     60.25     11.37     60.16      6.01

        CD-202B           BASE      025y-072h     62.06     16.69     18.18    0.0029       698     60.16      6.01     60.58      5.47

        CD-203A           BASE      025y-072h      0.00     18.00     18.46   -0.0925       117      0.00      0.00      0.00     21.77

        CD-203B           BASE      025y-072h     60.97     15.92     18.46    0.0947       185      0.00     33.49     61.04     13.20

        CD-203C           BASE      025y-072h     60.48     17.40     18.50   -0.0457      4654     60.33     13.20     60.47     12.94

        CD-203D           BASE      025y-072h     61.35     16.03     18.46    0.0025     39096     60.33      8.77     62.37      5.15

        CD-203E           BASE      025y-072h     62.63     15.28     18.46    0.0131       127     61.04     13.20     61.07     13.12

        CD-300A           BASE      025y-072h     62.32     14.08     16.32    0.0028       117     60.25     13.30     60.27     13.21

        CD-300B           BASE      025y-072h     62.71     13.99     16.32    0.0017       119     60.27     13.21     60.27     13.14

         CD-301           BASE      025y-072h     60.75     14.71     16.19    0.0024       116     60.50     19.14     60.53     19.07

         CDUNNA           BASE      025y-072h     62.92     13.96     15.60    0.0077      2405     63.26    162.18     62.22    225.56

         CDUNNB           BASE      025y-072h     62.91     13.95     15.60    0.0017     13647     62.22    229.79     63.23    164.73

         CDUNNC           BASE      025y-072h     62.91     13.95     14.40    0.0009     21228     63.23    164.73     63.35    165.24

         CFECRA           BASE      025y-072h     61.99     18.49     19.63    0.0007     36091     60.82     82.09     66.52     77.37

         CFECRB           BASE      025y-072h     62.00     18.40     19.63    0.0007    107475     66.52     77.37     66.44     78.96

          CI95A           BASE      025y-072h     61.19     19.74     21.31    0.0027     42558     60.17    104.70     60.23     86.47

          CI95B           BASE      025y-072h     61.23     19.67     21.31    0.0013     44501     60.23     86.47     60.48     58.29

          CI95C           BASE      025y-072h     61.24     19.54     21.21   -0.0071      4913     60.48     92.84     62.30    161.24

          CI95D           BASE      025y-072h     61.24     19.54     21.21    0.0024     14432     62.30    161.24     60.51     82.39

          CI95E           BASE      025y-072h     61.30     19.37     21.07    0.0010      6980     61.20    105.81     61.23    105.66

          CI95F           BASE      025y-072h     61.30     19.36     21.07    0.0010     20401     61.23    105.66     61.28    105.44

          CI95G           BASE      025y-072h     61.31     19.16     20.89    0.0010     11142     61.14    127.78     61.16    127.47

          CI95H           BASE      025y-072h     61.31     19.15     20.89    0.0010     33552     61.16    127.47     61.21    126.79

          CLTCA           BASE      025y-072h     61.36     19.08     20.51    0.0010     20137     60.49    128.25     60.51    118.81

          CLTCB           BASE      025y-072h     61.45     19.05     20.51    0.0009     58559     60.51    118.81     60.70     90.24

          CLTCC           BASE      025y-072h     61.67     18.90     20.31    0.0009     10202     60.49     96.82     60.63     92.42

          CLTCD           BASE      025y-072h     61.70     18.88     20.31    0.0009     30210     60.63     92.42     60.82     82.09

         CMILNA           BASE      025y-072h     62.23     16.35     18.00   -0.0050      3532     61.45    153.21     61.46    152.87

         CMILNB           BASE      025y-072h     62.34     16.24     18.00   -0.0009     12667     61.46    152.87     61.51    151.62

         CMILNC           BASE      025y-072h     62.43     16.14     17.50    0.0007     13315     61.51    151.62     61.56    150.26

       COUT123A           BASE      025y-072h     60.99     10.59     13.60    0.0013      1093     62.55    225.94     62.56    225.98

       COUT123B           BASE      025y-072h     60.94     10.53     13.60    0.0013     34525     60.85    291.90     60.93    291.61

       COUT123C           BASE      025y-072h     61.51      6.96      9.00    0.0012     92687     60.93    291.61     61.51    286.27

         CSELVA           BASE      025y-072h     62.45     16.12     17.50    0.0050      1384     61.56    150.26     61.57    150.13

         CSELVB           BASE      025y-072h     62.52     16.05     17.50    0.0007     13798     61.57    150.13     61.63    148.76

         CSELVC           BASE      025y-072h     62.80     15.67     16.20    0.0006     37449     61.60    157.87     61.79    152.87

         CSELVD           BASE      025y-072h     62.85     15.58     14.60    0.0006     25054     61.80    154.61     61.95    151.73

         CSELVE           BASE      025y-072h     62.95     15.31     14.60    0.0005     41100     61.94    154.08     62.29    149.73

         CSELVF           BASE      025y-072h     62.98     15.13     16.70    0.0006     26890     62.23    154.55     62.67    152.62

         CSELVG           BASE      025y-072h     62.99     15.00     17.00    0.0009     32920     62.29    162.80     62.87    161.23

         CSELVH           BASE      025y-072h     63.00     14.77     18.70    0.0207      1089     62.87    161.23     66.16    186.15

          CSPUR           BASE      025y-072h     62.80     13.52     14.40    0.0010     65746     60.50     52.35     60.90     27.82

         CSUBSA           BASE      025y-072h     60.10     19.91     21.30    0.0007     32663     59.92     47.44     60.06     35.50
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                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

         CSUBSB           BASE      025y-072h     61.39     19.62     21.30    0.0011     95444     60.06     65.40     75.07     23.81

         CTORIA           BASE      025y-072h     61.68     18.03     19.18    0.0016     14089     65.85     80.45     65.74     80.63

         CTORIB           BASE      025y-072h     61.55     17.87     19.18    0.0019     40936     65.74     80.63     65.34     81.42

         CTURNA           BASE      025y-072h     61.47     17.81     18.81    0.0016     14305     61.14    124.60     61.21    123.97

         CTURNB           BASE      025y-072h     61.83     17.07     19.00    0.0014     38942     61.21    123.97     61.38    121.14

    HorizonPond           BASE      025y-072h     68.18     16.52     18.24    0.0002    461152     60.08     40.25     68.18      1.53

         OffLTC           BASE      025y-072h     65.38     19.02     20.51    0.0001   2510455     61.50     47.15     67.20     29.57

        OUTFALL           BASE      025y-072h      0.00      1.52      9.00    0.0000        53     61.51    286.27      0.00      0.00

     PolicePond           BASE      025y-072h     64.18     17.91     18.39    0.0007    100247     60.08     31.35     64.34      1.94

 PostOfficePond           BASE      025y-072h     63.36     18.92     18.51    0.0018    154592     60.17     33.40     64.56      3.27

  Sediment Site           BASE      025y-072h     61.91     16.94     18.00    0.0006      8004     61.34    124.44     61.38    123.88

     SUBPONDB1A           BASE      025y-072h     62.23     22.40     22.00    0.0011      4294     60.00      2.62     60.43      0.18

     SUBPONDB1B           BASE      025y-072h     64.05     22.30     22.00    0.0011      8087     60.00      4.65     69.68      0.23

        WestLTC           BASE      025y-072h     70.17     19.69     21.30    0.0001   2392768     61.42     74.71     75.46     19.32

         CBENDA           BASE fdot 050y-024h     16.42     13.66     14.90    0.0014      5947     17.25    164.62     17.27    164.73

         CBENDB           BASE fdot 050y-024h     16.41     13.61     14.90    0.0006     25874     16.20    177.00     16.89    177.08

         CBENDC           BASE fdot 050y-024h     16.41     13.53     14.40    0.0005     61048     16.37    196.31     16.81    196.77

          CCHRI           BASE fdot 050y-024h     16.39     13.39     14.20    0.0005     33367     16.22    219.11     16.39    219.01

         CCHURA           BASE fdot 050y-024h     16.59     14.60     16.00    0.0022     10900     23.04    189.05     16.83    158.58

         CCHURB           BASE fdot 050y-024h     16.58     14.57     16.00    0.0005     32461     16.83    158.58     17.17    159.02

         CCORPA           BASE fdot 050y-024h     15.47     16.91     18.00   -0.0050      1987     14.00    114.81     14.02    114.77

         CCORPB           BASE fdot 050y-024h     15.92     16.50     18.00    0.0017     24219     13.92    136.01     14.10    135.07

         CCORPC           BASE fdot 050y-024h     16.06     16.28     18.00   -0.0089      3113     14.10    135.07     14.13    134.95

        CD-100A           BASE fdot 050y-024h     15.40     17.11     19.57    0.0098       118     13.50     21.59     13.51     21.58

        CD-100B           BASE fdot 050y-024h     15.62     16.77     19.57   -0.0107       120     13.51     21.58     13.51     21.57

        CD-200A           BASE fdot 050y-024h     17.56     17.32     18.51   -0.0089     15705     15.75      8.24     19.69      7.96

        CD-200B           BASE fdot 050y-024h     17.54     17.27     18.51    0.0092       121     19.69      7.96     19.72      7.97

        CD-201A           BASE fdot 050y-024h     16.65     15.30     18.24    0.0002      6092     22.39      2.19     22.41      2.36

        CD-201B           BASE fdot 050y-024h     16.60     15.29     18.54    0.0003       170     22.41      2.36     22.42      2.38

        CD-202A           BASE fdot 050y-024h     15.43     16.70     18.18    0.0009      5364     12.17      4.88     11.93      4.69

        CD-202B           BASE fdot 050y-024h     15.77     16.12     18.18    0.0015       636     11.93      4.69     12.00      4.37

        CD-203A           BASE fdot 050y-024h      0.00     18.00     18.46   -0.0925       117      0.00      0.00      0.00     21.77

        CD-203B           BASE fdot 050y-024h     13.21     15.40     18.46    0.0947       281      0.00     33.49     13.25      8.95

        CD-203C           BASE fdot 050y-024h      0.00     17.25     18.50   -0.0457       126     12.25      6.21      0.00     11.72

        CD-203D           BASE fdot 050y-024h     13.47     15.50     18.46    0.0025     30990     12.25      3.97     14.05      3.57

        CD-203E           BASE fdot 050y-024h     16.39     15.12     18.46    0.0131       135     13.25      8.95     13.26      8.91

        CD-300A           BASE fdot 050y-024h     16.17     14.10     16.32   -0.0012       117     12.17      5.80     12.17      5.77

        CD-300B           BASE fdot 050y-024h     16.31     14.01     16.32   -0.0023       119     12.17      5.77     12.17      5.75

         CD-301           BASE fdot 050y-024h     15.64     13.97     16.19    0.0009       116     12.42     10.12     12.49     10.10

         CDUNNA           BASE fdot 050y-024h     16.42     13.97     15.60   -0.0053      2406     17.17    159.61     15.84    230.77

         CDUNNB           BASE fdot 050y-024h     16.49     13.96     15.60    0.0011     13650     15.84    234.51     14.73    164.88

         CDUNNC           BASE fdot 050y-024h     16.49     13.95     14.40    0.0005     21232     14.73    164.88     17.25    163.28

         CFECRA           BASE fdot 050y-024h     21.13     18.43     19.63    0.0003     35735     25.21     80.98     25.31     81.51

         CFECRB           BASE fdot 050y-024h     15.35     18.31     19.63    0.0003    106275     25.31     81.51     25.44     83.32

          CI95A           BASE fdot 050y-024h     15.13     19.45     21.31    0.0049     40793     12.08     55.04     12.09     48.17

          CI95B           BASE fdot 050y-024h     15.16     19.38     21.31    0.0009     42733     12.09     48.17     15.16     46.52

          CI95C           BASE fdot 050y-024h     21.20     19.31     21.21   -0.0072      4812     14.98     60.61     17.55    154.96

          CI95D           BASE fdot 050y-024h     21.21     19.31     21.21    0.0025     14128     17.55    154.96     14.98     60.55

          CI95E           BASE fdot 050y-024h     21.34     19.26     21.07    0.0006      6910     14.98     81.80     15.00     81.83

          CI95F           BASE fdot 050y-024h     21.35     19.26     21.07    0.0006     20197     15.00     81.83     15.12     81.76

          CI95G           BASE fdot 050y-024h     22.08     19.20     20.89    0.0007     11179     14.09     94.84     14.12     94.81

          CI95H           BASE fdot 050y-024h     22.10     19.20     20.89    0.0004     33681     14.12     94.81     14.19     94.75

          CLTCA           BASE fdot 050y-024h     22.24     19.19     20.51    0.0006     20384     12.43     89.41     12.45     86.15

          CLTCB           BASE fdot 050y-024h     22.17     19.15     20.51    0.0004     59277     12.45     86.15     24.88     80.41

          CLTCC           BASE fdot 050y-024h     22.00     18.96     20.31    0.0007     10271     12.57     81.29     24.00     80.63

          CLTCD           BASE fdot 050y-024h     22.00     18.93     20.31    0.0008     30438     24.00     80.63     25.21     80.98

         CMILNA           BASE fdot 050y-024h     16.07     16.26     18.00    0.0071      3514     14.13    136.39     14.16    136.26

         CMILNB           BASE fdot 050y-024h     16.13     16.16     18.00   -0.0011     12561     14.16    136.26     14.27    135.76
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Existing Node Min/Max Report

Midway Road

6/18/2013

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

         CMILNC           BASE fdot 050y-024h     16.17     16.07     17.50    0.0009     13239     14.27    135.76     14.38    135.22

       COUT123A           BASE fdot 050y-024h     15.61     10.42     13.60    0.0003      1060     16.25    226.10     16.25    226.11

       COUT123B           BASE fdot 050y-024h     15.58     10.33     13.60    0.0003     34006     15.47    267.55     15.56    267.47

       COUT123C           BASE fdot 050y-024h     15.92      6.75      9.00    0.0004     91529     15.56    267.47     15.92    266.90

         CSELVA           BASE fdot 050y-024h     16.18     16.05     17.50    0.0060      1377     14.38    135.22     14.40    135.17

         CSELVB           BASE fdot 050y-024h     16.21     15.99     17.50    0.0006     13719     14.40    135.17     14.52    134.62

         CSELVC           BASE fdot 050y-024h     16.43     15.63     16.20    0.0003     37305     14.69    143.94     15.09    142.26

         CSELVD           BASE fdot 050y-024h     16.47     15.54     14.60    0.0005     24977     15.19    144.60     15.46    143.73

         CSELVE           BASE fdot 050y-024h     16.56     15.28     14.60    0.0003     40984     15.47    147.42     16.11    146.45

         CSELVF           BASE fdot 050y-024h     16.58     15.10     16.70    0.0004     26820     16.00    151.02     16.21    150.50

         CSELVG           BASE fdot 050y-024h     16.59     14.97     17.00    0.0005     32850     16.03    158.20     16.60    157.70

         CSELVH           BASE fdot 050y-024h     16.59     14.75     18.70    0.0213      1087     16.60    157.70     23.04    188.84

          CSPUR           BASE fdot 050y-024h     16.41     13.53     14.40    0.0005     65798     12.42     26.97     15.67     19.60

         CSUBSA           BASE fdot 050y-024h     24.02     19.89     21.30    0.0010     34713     30.00     20.75     30.00     21.28

         CSUBSB           BASE fdot 050y-024h     22.09     19.72     21.30    0.0012     97547     30.00     21.70     30.00     26.69

         CTORIA           BASE fdot 050y-024h     15.15     17.91     19.18    0.0025     13795     25.12     83.97     25.10     84.13

         CTORIB           BASE fdot 050y-024h     15.10     17.72     19.18    0.0031     39813     25.10     84.13     25.00     84.84

         CTURNA           BASE fdot 050y-024h     15.05     17.64     18.81    0.0023     13937     13.69    110.85     13.76    110.66

         CTURNB           BASE fdot 050y-024h     15.44     16.95     19.00    0.0023     37987     13.76    110.66     14.00    109.68

    HorizonPond           BASE fdot 050y-024h     22.39     16.66     18.24    0.0004    472649     12.00     12.97     22.39      2.19

         OffLTC           BASE fdot 050y-024h     22.50     19.19     20.51    0.0000   2901981     14.17     33.99     26.14     46.10

        OUTFALL           BASE fdot 050y-024h      0.00      1.52      9.00    0.0000        53     15.92    266.90      0.00      0.00

     PolicePond           BASE fdot 050y-024h     20.08     18.28     18.39    0.0038    110312     12.00     10.15     20.38      3.35

 PostOfficePond           BASE fdot 050y-024h     21.17     19.18     18.51    0.0050    168745     12.08     12.88     22.01      4.24

  Sediment Site           BASE fdot 050y-024h     15.56     16.82     18.00    0.0007      7916     14.02    114.77     14.08    114.57

     SUBPONDB1A           BASE fdot 050y-024h     21.15     22.89     22.00    0.0004      4793     12.00      0.67     19.37      0.19

     SUBPONDB1B           BASE fdot 050y-024h     22.01     23.02     22.00    0.0003      9233     12.00      1.19     21.80      0.25

        WestLTC           BASE fdot 050y-024h     25.23     19.95     21.30    0.0001   2860779     13.92     52.49     30.00     20.75

         CBENDA           BASE fdot 100y-024h     16.20     14.08     14.90    0.0013      6133     17.43    179.00     17.47    179.13

         CBENDB           BASE fdot 100y-024h     16.19     14.04     14.90    0.0006     26725     16.16    192.87     16.99    193.15

         CBENDC           BASE fdot 100y-024h     16.18     13.96     14.40    0.0005     63041     16.19    215.96     16.67    216.52

          CCHRI           BASE fdot 100y-024h     16.16     13.82     14.20    0.0005     34472     16.01    243.13     16.16    243.05

         CCHURA           BASE fdot 100y-024h     16.47     15.16     16.00    0.0033     11295     24.56    226.73     17.31    171.76

         CCHURB           BASE fdot 100y-024h     16.46     15.14     16.00    0.0005     33626     17.31    171.76     17.46    172.52

         CCORPA           BASE fdot 100y-024h     15.64     17.16     18.00   -0.0049      2016     13.13    123.17     13.14    123.08

         CCORPB           BASE fdot 100y-024h     16.06     16.84     18.00    0.0018     24936     13.28    147.75     13.42    146.33

         CCORPC           BASE fdot 100y-024h     16.12     16.63     18.00   -0.0101      3145     13.42    146.33     13.43    146.14

        CD-100A           BASE fdot 100y-024h     15.25     17.65     19.57    0.0076       118     13.50     25.11     13.50     25.11

        CD-100B           BASE fdot 100y-024h     15.63     17.19     19.57    0.0070       120     13.50     25.11     13.50     25.10

        CD-200A           BASE fdot 100y-024h     16.69     17.76     18.51   -0.0074     20509     13.96      9.28     22.64      8.33

        CD-200B           BASE fdot 100y-024h     16.68     17.72     18.51    0.0077       121     22.64      8.33     22.66      8.34

        CD-201A           BASE fdot 100y-024h     16.79     15.91     18.24    0.0002     10661     22.39      2.78     20.53      3.17

        CD-201B           BASE fdot 100y-024h     16.61     15.83     18.54    0.0007       120     20.53      3.57     17.95      3.53

        CD-202A           BASE fdot 100y-024h     15.27     17.61     18.18    0.0010      8564     12.17      5.70     11.32      4.63

        CD-202B           BASE fdot 100y-024h     15.68     16.91     18.18    0.0016       721     11.32      4.63     11.39      4.32

        CD-203A           BASE fdot 100y-024h      0.00     18.00     18.46   -0.0925       117      0.00      0.00      0.00     21.77

        CD-203B           BASE fdot 100y-024h     16.53     16.04     18.46    0.0947       166      0.00     33.49     13.18     10.36

        CD-203C           BASE fdot 100y-024h      0.00     17.25     18.50   -0.0457       126     12.25      7.25      0.00     11.72

        CD-203D           BASE fdot 100y-024h     16.77     16.09     18.46    0.0025     39899     12.25      4.63     19.89      4.05

        CD-203E           BASE fdot 100y-024h     16.52     15.71     18.46    0.0131       118     13.18     10.36     13.18     10.32

        CD-300A           BASE fdot 100y-024h     16.00     14.62     16.32   -0.0013       117     12.17      6.70     12.17      6.67

        CD-300B           BASE fdot 100y-024h     16.14     14.50     16.32   -0.0030       119     12.17      6.67     12.17      6.64

         CD-301           BASE fdot 100y-024h     15.35     14.56     16.19    0.0010       116     12.42     11.78     12.42     11.76

         CDUNNA           BASE fdot 100y-024h     16.31     14.44     15.60   -0.0061      2468     17.46    173.19     16.62    263.59

         CDUNNB           BASE fdot 100y-024h     16.30     14.42     15.60    0.0014     13989     16.62    267.37     17.41    176.93

         CDUNNC           BASE fdot 100y-024h     16.29     14.42     14.40    0.0005     21671     17.41    176.93     17.43    177.46

         CFECRA           BASE fdot 100y-024h     21.17     18.60     19.63    0.0003     36582     25.65     85.23     25.98     85.72

         CFECRB           BASE fdot 100y-024h     20.00     18.48     19.63    0.0003    108691     25.98     85.72     26.04     87.37
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Existing Node Min/Max Report

Midway Road

6/18/2013

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

          CI95A           BASE fdot 100y-024h     19.43     19.66     21.31    0.0050     42090     11.83     57.92     13.10     52.84

          CI95B           BASE fdot 100y-024h     21.16     19.62     21.31    0.0010     44186     13.10     52.84     13.64     52.37

          CI95C           BASE fdot 100y-024h     21.24     19.56     21.21   -0.0060      4920     13.22     70.98     17.78    154.23

          CI95D           BASE fdot 100y-024h     21.24     19.56     21.21    0.0020     14453     17.78    154.23     13.32     70.82

          CI95E           BASE fdot 100y-024h     21.48     19.50     21.07    0.0006      7062     13.50     95.29     13.50     95.29

          CI95F           BASE fdot 100y-024h     21.50     19.50     21.07    0.0006     20654     13.50     95.29     13.54     95.30

          CI95G           BASE fdot 100y-024h     22.33     19.44     20.89    0.0007     11395     13.32    112.32     13.33    112.29

          CI95H           BASE fdot 100y-024h     22.36     19.43     20.89    0.0004     34343     13.33    112.29     13.37    112.22

          CLTCA           BASE fdot 100y-024h     22.62     19.42     20.51    0.0006     20952     11.82     91.91     11.84     88.05

          CLTCB           BASE fdot 100y-024h     22.57     19.38     20.51    0.0003     60984     11.84     88.05     25.48     84.71

          CLTCC           BASE fdot 100y-024h     22.08     19.18     20.31    0.0009     10548     25.48     84.71     25.53     84.83

          CLTCD           BASE fdot 100y-024h     22.08     19.15     20.31    0.0008     31409     25.53     84.83     25.65     85.23

         CMILNA           BASE fdot 100y-024h     16.13     16.60     18.00    0.0071      3582     13.40    147.84     13.43    147.63

         CMILNB           BASE fdot 100y-024h     16.17     16.51     18.00   -0.0011     13037     13.43    147.63     13.49    146.82

         CMILNC           BASE fdot 100y-024h     16.20     16.44     17.50    0.0010     13399     13.49    146.82     13.56    145.95

       COUT123A           BASE fdot 100y-024h     15.42     10.70     13.60    0.0003      1081     15.97    251.55     15.97    251.56

       COUT123B           BASE fdot 100y-024h     15.39     10.62     13.60    0.0003     34952     15.30    301.68     15.38    301.59

       COUT123C           BASE fdot 100y-024h     15.62      7.12      9.00    0.0003     93630     15.38    301.59     15.62    301.03

         CSELVA           BASE fdot 100y-024h     16.21     16.41     17.50    0.0052      1184     13.56    145.95     13.57    145.86

         CSELVB           BASE fdot 100y-024h     16.24     16.36     17.50    0.0006     14257     13.57    145.86     13.64    144.93

         CSELVC           BASE fdot 100y-024h     16.40     16.07     16.20    0.0003     38823     13.70    154.88     14.15    151.92

         CSELVD           BASE fdot 100y-024h     16.43     16.00     14.60    0.0004     25966     14.92    154.86     15.16    153.79

         CSELVE           BASE fdot 100y-024h     16.49     15.78     14.60    0.0003     42890     15.08    158.82     16.11    157.74

         CSELVF           BASE fdot 100y-024h     16.50     15.65     16.70    0.0004     28078     16.00    162.86     16.29    162.43

         CSELVG           BASE fdot 100y-024h     16.50     15.54     17.00    0.0006     34172     16.10    170.23     17.29    170.56

         CSELVH           BASE fdot 100y-024h     16.49     15.33     18.70   -0.0260      1128     17.29    170.56     24.56    226.70

          CSPUR           BASE fdot 100y-024h     16.18     13.96     14.40    0.0005     67932     12.42     31.56     15.46     23.70

         CSUBSA           BASE fdot 100y-024h     24.03     20.09     21.30    0.0012     36552     30.00     18.99     30.00     19.23

         CSUBSB           BASE fdot 100y-024h     22.15     19.96     21.30    0.0012    101679     11.42     20.10     30.00     20.95

         CTORIA           BASE fdot 100y-024h     15.23     18.04     19.18    0.0026     14101     25.12     87.97     25.07     88.19

         CTORIB           BASE fdot 100y-024h     15.14     17.87     19.18    0.0034     40920     25.07     88.19     24.92     89.11

         CTURNA           BASE fdot 100y-024h     15.10     17.80     18.81    0.0022     14373     13.10    118.68     13.20    118.38

         CTURNB           BASE fdot 100y-024h     15.60     17.20     19.00    0.0021     39766     13.20    118.38     13.33    116.91

    HorizonPond           BASE fdot 100y-024h     22.28     16.77     18.24    0.0004    481731     12.00     14.98     22.39      2.78

         OffLTC           BASE fdot 100y-024h     22.79     19.43     20.51    0.0001   3416170     14.08     39.97     27.89     54.71

        OUTFALL           BASE fdot 100y-024h      0.00      1.52      9.00    0.0000        53     15.62    301.03      0.00      0.00

     PolicePond           BASE fdot 100y-024h     19.49     18.49     18.39    0.0039    115832     12.00     11.66     19.56      4.19

 PostOfficePond           BASE fdot 100y-024h     21.31     19.46     18.51    0.0050    184076     12.08     14.78     24.57      4.80

  Sediment Site           BASE fdot 100y-024h     15.77     17.09     18.00    0.0008      8124     13.14    123.08     13.21    122.71

     SUBPONDB1A           BASE fdot 100y-024h     21.24     23.44     22.00    0.0004      5351     12.00      0.77     19.67      0.20

     SUBPONDB1B           BASE fdot 100y-024h     22.10     23.57     22.00    0.0003     10110     12.00      1.38     21.90      0.26

        WestLTC           BASE fdot 100y-024h     25.53     20.14     21.30    0.0001   3207428     13.92     61.69     30.00     18.99

Existing Canal 103

Basin 2/3

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 4 of 4
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Proposed Input Report

Midway Road Basin 2/3

06/18/2013

==========================================================================================

==== Basins ==============================================================================

==========================================================================================

         Name: CBENDB                   Node: CBENDB                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 30.00          

               Area(ac): 11.860                  Time Shift(hrs): 0.00           

           Curve Number: 86.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Includes areas from the Regional Drainage Map labeled #53 (Florida Center for Recovery 10.89 AC), and #54 (CCHRI 29.70 AC)

----------------------------------------------------------------------------------------------------

         Name: CCHRI                    Node: CCHRI                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 60.98          

               Area(ac): 40.590                  Time Shift(hrs): 0.00           

           Curve Number: 79.04              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Includes areas from the Regional Drainage Map labeled #53 (Florida Center for Recovery 10.89 AC), and #54 (CCHRI 29.70 AC)

----------------------------------------------------------------------------------------------------

         Name: CCORPA                   Node: CCORPA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 8.190                   Time Shift(hrs): 0.00           

           Curve Number: 90.97              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

5.28 ac NB Turnpike south of Canal 103.

----------------------------------------------------------------------------------------------------

         Name: CD-100A                  Node: CD-100A                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 42.86          

               Area(ac): 12.030                  Time Shift(hrs): 0.00           

           Curve Number: 89.35              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

6.97 ac Turnpike, 5.06 Pete-Tree, and undeveloped area west of Jenkins Road. 

(This excludes onsite runoff captured by the storm sewer.)

----------------------------------------------------------------------------------------------------

         Name: CD-101A                  Node: CD-101A                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 122.23         

               Area(ac): 23.570                  Time Shift(hrs): 0.00           

           Curve Number: 79.87              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Includes 15.79 ac west of Jenkins previously routed to CD-100A and 7.78 ac previously routed to CD-200A. 

(This excludes onsite runoff captured by the storm sewer.)

----------------------------------------------------------------------------------------------------

         Name: CD-201A                  Node: CD-201A                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File:                     Storm Duration(hrs): 0.00           

    Rainfall Amount(in): 0.000                 Time of Conc(min): 48.62          

               Area(ac): 1.100                   Time Shift(hrs): 0.00           

           Curve Number: 77.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Includes 1.10 ac that were previously draining to CD-202 and routed against the grade to CD-201A through roadside ditches. 

(This excludes onsite runoff captured by the storm sewer.)

Proposed Culvert 103

and Proposed Basin 2/3

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 38



Proposed Input Report

Midway Road Basin 2/3

06/18/2013

----------------------------------------------------------------------------------------------------

         Name: CD-202A                  Node: CD-202A                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 39.98          

               Area(ac): 1.860                   Time Shift(hrs): 0.00           

           Curve Number: 82.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

1.86 ac undeveloped area west of Selvitz Road continues to drain to CD-202A. 

(This excludes onsite runoff captured by the storm sewer.) 

 

1.10 ac have been redirected to CD-201A in the proposed condition. 

2.78 ac have been redirected to CD-203A in the proposed condition.

----------------------------------------------------------------------------------------------------

         Name: CD-203A                  Node: CD-203A                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 40.42          

               Area(ac): 2.780                   Time Shift(hrs): 0.00           

           Curve Number: 77.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

West side of North Selvitz Road. 

Includes 2.78 ac that were previously draining to CD-202 and routed against the grade to CD-203A through roadside ditches. 

(This excludes onsite runoff captured by the storm sewer.)

----------------------------------------------------------------------------------------------------

         Name: CD-203C                  Node: CD-203C                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 51.78          

               Area(ac): 5.950                   Time Shift(hrs): 0.00           

           Curve Number: 82.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

West side of North Selvitz Road. 

Includes 5.95 ac offsite Selvitz and excludes onsite runoff captured by the storm sewer.

----------------------------------------------------------------------------------------------------

         Name: CD-203D                  Node: CD-203D                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 55.19          

               Area(ac): 3.170                   Time Shift(hrs): 0.00           

           Curve Number: 82.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

East side of North Selvitz Road. 

Includes 3.17 ac offsite Selvitz and excludes onsite runoff captured by the storm sewer.

----------------------------------------------------------------------------------------------------

         Name: CD-300A                  Node: CD-300A                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 76.46          

               Area(ac): 8.050                   Time Shift(hrs): 0.00           

           Curve Number: 85.83              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

8.05 Offsite north of Midway Road from Selvitz to just east of Dunn (This includes 3.14 ac previously draining to CD-301 and exc

----------------------------------------------------------------------------------------------------

         Name: CD-301                   Node: CD-301                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 37.02          

               Area(ac): 7.980                   Time Shift(hrs): 0.00           

           Curve Number: 82.56              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Offsite north of Midway Road east of Dunn.  (This excludes onsite runoff captured by the storm sewer and 3.14 ac redirected to C

Proposed Culvert 103

and Proposed Basin 2/3
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----------------------------------------------------------------------------------------------------

         Name: CI95A                    Node: CI95A                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 68.95          

               Area(ac): 42.010                  Time Shift(hrs): 0.00           

           Curve Number: 86.21              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CI95C                    Node: CI95C                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 56.73          

               Area(ac): 21.390                  Time Shift(hrs): 0.00           

           Curve Number: 81.85              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CI95E                    Node: CI95E                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 150.09         

               Area(ac): 35.200                  Time Shift(hrs): 0.00           

           Curve Number: 80.37              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CI95G                    Node: CI95G                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 41.46          

               Area(ac): 19.790                  Time Shift(hrs): 0.00           

           Curve Number: 83.03              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CLTCA                    Node: CLTCA                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 45.12          

               Area(ac): 15.960                  Time Shift(hrs): 0.00           

           Curve Number: 84.36              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CLTCC                    Node: CLTCC                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 6.150                   Time Shift(hrs): 0.00           

           Curve Number: 84.04              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: COUT123A                 Node: COUT123A               Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

Proposed Culvert 103

and Proposed Basin 2/3
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    Rainfall Amount(in): 9.500                 Time of Conc(min): 55.38          

               Area(ac): 8.100                   Time Shift(hrs): 0.00           

           Curve Number: 77.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: COUT123B                 Node: COUT123B               Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 55.24          

               Area(ac): 70.790                  Time Shift(hrs): 0.00           

           Curve Number: 78.32              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CSPUR                    Node: CSPUR                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 60.70          

               Area(ac): 34.470                  Time Shift(hrs): 0.00           

           Curve Number: 80.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CSUBSA                   Node: CSUBSA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 21.340                  Time Shift(hrs): 0.00           

           Curve Number: 84.18              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CTORIA                   Node: CTORIA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 75.68          

               Area(ac): 6.670                   Time Shift(hrs): 0.00           

           Curve Number: 87.20              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: CTURNA                   Node: CTURNA                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 50.29          

               Area(ac): 49.820                  Time Shift(hrs): 0.00           

           Curve Number: 90.97              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: Midway Rd B1             Node: Pond 1a                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 14.75          

               Area(ac): 6.300                   Time Shift(hrs): 0.00           

           Curve Number: 95.88              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Proposed Culvert 103
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----------------------------------------------------------------------------------------------------

         Name: Midway Rd B2/3           Node: Pond 2/3a              Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 50.25          

               Area(ac): 23.830                  Time Shift(hrs): 0.00           

           Curve Number: 94.72              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: New Horizons             Node: HorizonPond            Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 20.00          

               Area(ac): 13.180                  Time Shift(hrs): 0.00           

           Curve Number: 85.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: OFFLTC                   Node: OFFLTC                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File:                     Storm Duration(hrs): 0.00           

    Rainfall Amount(in): 0.000                 Time of Conc(min): 143.62         

               Area(ac): 56.720                  Time Shift(hrs): 0.00           

           Curve Number: 78.76              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: Police                   Node: PolicePond             Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 20.00          

               Area(ac): 10.000                  Time Shift(hrs): 0.00           

           Curve Number: 88.78              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: Pond 1                   Node: Pond 1a                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 3.860                   Time Shift(hrs): 0.00           

           Curve Number: 88.55              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: Pond 2/3                 Node: Pond 2/3a              Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 4.280                   Time Shift(hrs): 0.00           

           Curve Number: 86.50              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: PostOffice               Node: PostOfficePond         Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 30.00          
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               Area(ac): 13.150                  Time Shift(hrs): 0.00           

           Curve Number: 89.43              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: SUBSB1A                  Node: SUBPONDB1A             Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 0.670                   Time Shift(hrs): 0.00           

           Curve Number: 83.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: SUBSB1B                  Node: SUBPONDB1B             Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 1.180                   Time Shift(hrs): 0.00           

           Curve Number: 84.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: SUBSB2                   Node: CSUBSB                 Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 15.26          

               Area(ac): 8.280                   Time Shift(hrs): 0.00           

           Curve Number: 94.60              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: SUBSI95                  Node: CI95A                  Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 16.89          

               Area(ac): 16.720                  Time Shift(hrs): 0.00           

           Curve Number: 92.37              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: WestLTC                  Node: WestLTC                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 133.82         

               Area(ac): 85.220                  Time Shift(hrs): 0.00           

           Curve Number: 79.02              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

==========================================================================================

==== Nodes ===============================================================================

==========================================================================================

      Name: CBENDB              Base Flow(cfs): 0.000          Init Stage(ft): 8.560     

     Group: BASE                                               Warn Stage(ft): 14.900    

      Type: Stage/Area                                        

This node represents the length of C-103 immediately west of CD-301. 

 

After this node, C-103 turns south and ends.

      Stage(ft)        Area(ac)

--------------- ---------------
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          8.560          0.2400

         14.570          0.2400

------------------------------------------------------------------------------------------

      Name: CBENDC              Base Flow(cfs): 0.000          Init Stage(ft): 7.390     

     Group: BASE                                               Warn Stage(ft): 14.400    

      Type: Stage/Area                                        

This node represents the point in the channel where it turns from a due south direction to a south east direction.  It is also t

 

      Stage(ft)        Area(ac)

--------------- ---------------

          7.390          0.3200

         14.400          0.9200

------------------------------------------------------------------------------------------

      Name: CCHRI               Base Flow(cfs): 0.000          Init Stage(ft): 7.230     

     Group: BASE                                               Warn Stage(ft): 14.200    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PCHRI under Christensen Road. 

      Stage(ft)        Area(ac)

--------------- ---------------

          7.230          0.4300

         14.200          1.2400

------------------------------------------------------------------------------------------

      Name: CCORPA              Base Flow(cfs): 0.000          Init Stage(ft): 12.950    

     Group: BASE                                               Warn Stage(ft): 18.000    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to the Sedimentation Basin.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CCORPB              Base Flow(cfs): 0.000          Init Stage(ft): 9.180     

     Group: BASE                                               Warn Stage(ft): 17.570    

      Type: Stage/Area                                        

This node represents the length of C-103 immediately west of CD-100.

      Stage(ft)        Area(ac)

--------------- ---------------

          9.180          0.1500

         15.220          0.1500

------------------------------------------------------------------------------------------

      Name: CD-100A             Base Flow(cfs): 0.000          Init Stage(ft): 13.380    

     Group: BASE                                               Warn Stage(ft): 19.360    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-101A             Base Flow(cfs): 0.000          Init Stage(ft): 14.000    

     Group: BASE                                               Warn Stage(ft): 20.080    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-200A             Base Flow(cfs): 0.000          Init Stage(ft): 11.800    

     Group: BASE                                               Warn Stage(ft): 20.820    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-201A             Base Flow(cfs): 0.000          Init Stage(ft): 10.920    

     Group: BASE                                               Warn Stage(ft): 19.840    
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      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-202A             Base Flow(cfs): 0.000          Init Stage(ft): 10.560    

     Group: BASE                                               Warn Stage(ft): 18.780    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-203A             Base Flow(cfs): 0.000          Init Stage(ft): 16.230    

     Group: BASE                                               Warn Stage(ft): 18.080    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-203B             Base Flow(cfs): 0.000          Init Stage(ft): 15.540    

     Group: BASE                 Plunge Factor: 1.00           Warn Stage(ft): 18.080    

      Type: Manhole, Flat Floor                               

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-203C             Base Flow(cfs): 0.000          Init Stage(ft): 15.240    

     Group: BASE                                               Warn Stage(ft): 18.080    

      Type: Stage/Area                                        

This node represents the roadside swale west of Selvitz Road.

      Stage(ft)        Area(ac)

--------------- ---------------

         15.240          0.1400

         17.490          0.2700

------------------------------------------------------------------------------------------

      Name: CD-203D             Base Flow(cfs): 0.000          Init Stage(ft): 13.600    

     Group: BASE                 Plunge Factor: 1.00           Warn Stage(ft): 18.080    

      Type: Manhole, Flat Floor                               

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-300A             Base Flow(cfs): 0.000          Init Stage(ft): 11.200    

     Group: BASE                                               Warn Stage(ft): 17.400    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CD-301              Base Flow(cfs): 0.000          Init Stage(ft): 11.800    

     Group: BASE                                               Warn Stage(ft): 17.370    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CDUNNB              Base Flow(cfs): 0.000          Init Stage(ft): 8.640     

     Group: BASE                                               Warn Stage(ft): 15.600    

      Type: Stage/Area                                        

This node represents the length of C-103 immediately west of CD-300.
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      Stage(ft)        Area(ac)

--------------- ---------------

          8.640          0.2700

         14.650          0.2700

------------------------------------------------------------------------------------------

      Name: CFECRA              Base Flow(cfs): 0.000          Init Stage(ft): 13.400    

     Group: BASE                                               Warn Stage(ft): 19.630    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PFECRAB under Glades Cut-off Road and the FEC Railraod R/W.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CFECRB              Base Flow(cfs): 0.000          Init Stage(ft): 13.310    

     Group: BASE                                               Warn Stage(ft): 19.630    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PFECRAB under Glades Cut-off Road and the FEC Railraod R/W.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.310          0.5400

         19.000          1.7700

------------------------------------------------------------------------------------------

      Name: CI95A               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.310    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PI95AB under the I-95 SW Ramp.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.500          0.1300

         19.000          0.6000

------------------------------------------------------------------------------------------

      Name: CI95B               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.310    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PI95AB under The I-95 SW Ramp.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.500          0.1300

         19.000          0.6000

------------------------------------------------------------------------------------------

      Name: CI95C               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.210    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PI95CD under SB I-95.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CI95D               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.210    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PI95CD under The I-95 SW Ramp.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.500          0.1000

         19.000          0.2100

------------------------------------------------------------------------------------------

      Name: CI95E               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.070    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PI95EF under NB I-95.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

Proposed Culvert 103

and Proposed Basin 2/3

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 9 of 38



Proposed Input Report

Midway Road Basin 2/3

06/18/2013

      Name: CI95F               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 21.070    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PI95EF under NB I-95.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.500          0.1400

         19.000          0.3000

------------------------------------------------------------------------------------------

      Name: CI95G               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 20.890    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PI95GH under the I-95 SE Ramp.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CI95H               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 20.890    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PI95GH under the I-95 SE Ramp.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.500          0.2600

         19.000          0.5000

------------------------------------------------------------------------------------------

      Name: CLTCA               Base Flow(cfs): 0.000          Init Stage(ft): 13.500    

     Group: BASE                                               Warn Stage(ft): 20.510    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PLTCAB under the first LTC driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CLTCB               Base Flow(cfs): 0.000          Init Stage(ft): 13.450    

     Group: BASE                                               Warn Stage(ft): 20.510    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PLTCAB under the first LTC driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.450          0.2800

         19.000          0.8900

------------------------------------------------------------------------------------------

      Name: CLTCC               Base Flow(cfs): 0.000          Init Stage(ft): 13.450    

     Group: BASE                                               Warn Stage(ft): 20.310    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PLTCCD under the second  LTC driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CLTCD               Base Flow(cfs): 0.000          Init Stage(ft): 13.400    

     Group: BASE                                               Warn Stage(ft): 20.310    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PLTCCD under the second  LTC driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

         14.560          0.1500

         19.000          0.4700

------------------------------------------------------------------------------------------

      Name: CMILNB              Base Flow(cfs): 0.000          Init Stage(ft): 9.140     

     Group: BASE                                               Warn Stage(ft): 17.390    

      Type: Stage/Area                                        

This node represents the length of C-103 immediately west of the Pond 1 outfall.

      Stage(ft)        Area(ac)
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--------------- ---------------

          9.140          0.1100

         15.180          0.1100

------------------------------------------------------------------------------------------

      Name: COUT123A            Base Flow(cfs): 0.000          Init Stage(ft): 7.230     

     Group: BASE                                               Warn Stage(ft): 13.600    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to the outfall for Basins 1, 2, and 3. 

 

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: COUT123B            Base Flow(cfs): 0.000          Init Stage(ft): 6.620     

     Group: BASE                                               Warn Stage(ft): 13.600    

      Type: Stage/Area                                        

This node represents a portion of the channel discharging to the outfall for Basins 1, 2, and 3. 

 

 

      Stage(ft)        Area(ac)

--------------- ---------------

          6.620          0.0300

         13.600          0.0500

------------------------------------------------------------------------------------------

      Name: COUT123C            Base Flow(cfs): 0.000          Init Stage(ft): 2.000     

     Group: BASE                                               Warn Stage(ft): 9.000     

      Type: Stage/Area                                        

This node represents the end of the channel discharging to the outfall for Basins 1, 2, and 3. 

 

      Stage(ft)        Area(ac)

--------------- ---------------

          2.000          0.9200

          9.000          1.5300

------------------------------------------------------------------------------------------

      Name: CSELVB              Base Flow(cfs): 0.000          Init Stage(ft): 9.090     

     Group: BASE                                               Warn Stage(ft): 17.150    

      Type: Stage/Area                                        

This node represents the length of C-103 immediately west of CD-101.

      Stage(ft)        Area(ac)

--------------- ---------------

          9.090          0.1500

         15.120          0.1500

------------------------------------------------------------------------------------------

      Name: CSELVC              Base Flow(cfs): 0.000          Init Stage(ft): 8.990     

     Group: BASE                                               Warn Stage(ft): 16.660    

      Type: Stage/Area                                        

This node represents the length of C-103 immediately west of CD-200.

      Stage(ft)        Area(ac)

--------------- ---------------

          8.990          0.2900

         15.020          0.2900

------------------------------------------------------------------------------------------

      Name: CSELVD              Base Flow(cfs): 0.000          Init Stage(ft): 8.960     

     Group: BASE                                               Warn Stage(ft): 16.480    

      Type: Stage/Area                                        

This node represents the length of C-103 immediately west of the Police Pond outfall.

      Stage(ft)        Area(ac)

--------------- ---------------

          8.960          0.1000

         14.980          0.1000

------------------------------------------------------------------------------------------

      Name: CSELVE              Base Flow(cfs): 0.000          Init Stage(ft): 8.860     

     Group: BASE                                               Warn Stage(ft): 16.020    

      Type: Stage/Area                                        
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This node represents the length of C-103 immediately west of CD-201.

      Stage(ft)        Area(ac)

--------------- ---------------

          8.860          0.2800

         14.880          0.2800

------------------------------------------------------------------------------------------

      Name: CSELVF              Base Flow(cfs): 0.000          Init Stage(ft): 8.810     

     Group: BASE                                               Warn Stage(ft): 15.790    

      Type: Stage/Area                                        

This node represents the length of C-103 immediately west of CD-202.

      Stage(ft)        Area(ac)

--------------- ---------------

          8.810          0.1400

         14.830          0.1400

------------------------------------------------------------------------------------------

      Name: CSELVG              Base Flow(cfs): 0.000          Init Stage(ft): 8.740     

     Group: BASE                                               Warn Stage(ft): 15.410    

      Type: Stage/Area                                        

This node represents the length of C-103 immediately west of CD-203.

      Stage(ft)        Area(ac)

--------------- ---------------

          8.740          0.2300

         14.750          0.2300

------------------------------------------------------------------------------------------

      Name: CSPUR               Base Flow(cfs): 0.000          Init Stage(ft): 7.390     

     Group: BASE                                               Warn Stage(ft): 14.400    

      Type: Stage/Area                                        

This node represents the storage area available in the abandoned southern spur of Canal 103. 

 

Estimated storage volumes were reduced by 20% to account for siltation and excessive vegetation. 

      Stage(ft)        Area(ac)

--------------- ---------------

          7.390          0.5000

         14.400          0.9900

------------------------------------------------------------------------------------------

      Name: CSUBSA              Base Flow(cfs): 0.000          Init Stage(ft): 17.500    

     Group: BASE                                               Warn Stage(ft): 21.300    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PSUBSAB under the substation driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CSUBSB              Base Flow(cfs): 0.000          Init Stage(ft): 15.500    

     Group: BASE                                               Warn Stage(ft): 21.300    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PSUBSAB under the substation driveway.

      Stage(ft)        Area(ac)

--------------- ---------------

         15.500          0.4100

         19.000          1.2400

------------------------------------------------------------------------------------------

      Name: CTORIA              Base Flow(cfs): 0.000          Init Stage(ft): 13.310    

     Group: BASE                                               Warn Stage(ft): 19.180    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PTORIAB under East Torino Parkway.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CTORIB              Base Flow(cfs): 0.000          Init Stage(ft): 13.250    

     Group: BASE                                               Warn Stage(ft): 19.180    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PTORIAB under East Torino Parkway
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      Stage(ft)        Area(ac)

--------------- ---------------

         13.760          0.1300

         19.000          0.7500

------------------------------------------------------------------------------------------

      Name: CTURNA              Base Flow(cfs): 0.000          Init Stage(ft): 13.250    

     Group: BASE                                               Warn Stage(ft): 18.810    

      Type: Stage/Area                                        

This node represents the beginning of the channel discharging to PTURNAB under the Florida Turnpike.

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: CTURNB              Base Flow(cfs): 0.000          Init Stage(ft): 13.200    

     Group: BASE                                               Warn Stage(ft): 19.000    

      Type: Stage/Area                                        

This node represents the end of the channel discharging to PTURNAB under the Florida Turnpike.

      Stage(ft)        Area(ac)

--------------- ---------------

         13.200          0.1400

         19.000          0.8000

------------------------------------------------------------------------------------------

      Name: HorizonPond         Base Flow(cfs): 0.000          Init Stage(ft): 15.000    

     Group: BASE                                               Warn Stage(ft): 18.240    

      Type: Stage/Volume                                      

Converted from NGVD to NAVD

      Stage(ft)      Volume(af)

--------------- ---------------

         15.000          0.0000

         15.500          0.4000

         16.000          0.9000

         16.300          3.8000

         16.500          5.8000

         17.500         16.9000

         18.500         30.7000

------------------------------------------------------------------------------------------

      Name: OffLTC              Base Flow(cfs): 0.000          Init Stage(ft): 18.000    

     Group: BASE                                               Warn Stage(ft): 20.510    

      Type: Stage/Area                                        

This node represents the storage volume available in the depressional areas to the south and west of the ditch draining east to 

      Stage(ft)        Area(ac)

--------------- ---------------

         18.000          5.6700

         19.000         56.7200

------------------------------------------------------------------------------------------

      Name: OUTFALL             Base Flow(cfs): 0.000          Init Stage(ft): 1.520     

     Group: BASE                                               Warn Stage(ft): 9.000     

      Type: Time/Stage                                        

FEMA Flood Maps show the 100 year flood stage at 9' NGVD 29 (7.5' NAVD 88). 

Per Glen Gareau of the SFWMD, the tailwater has been lowered to 1.52' NAVD 88 to match the mean high water elevation.

      Time(hrs)       Stage(ft)

--------------- ---------------

           0.00           1.520

          72.00           1.520

          96.00           1.520

------------------------------------------------------------------------------------------

      Name: PolicePond          Base Flow(cfs): 0.000          Init Stage(ft): 14.000    

     Group: BASE                                               Warn Stage(ft): 18.390    

      Type: Stage/Volume                                      

Converted from NGVD to NAVD

      Stage(ft)      Volume(af)

--------------- ---------------

         14.000          0.0000

         18.500          5.7000

         21.500         17.9000

------------------------------------------------------------------------------------------
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      Name: Pond 1a             Base Flow(cfs): 0.000          Init Stage(ft): 17.150    

     Group: BASE                                               Warn Stage(ft): 19.000    

      Type: Stage/Area                                        

Dry pre-treatment pond

      Stage(ft)        Area(ac)

--------------- ---------------

         17.140          1.3800

         19.000          1.4600

         20.000          1.6100

------------------------------------------------------------------------------------------

      Name: Pond 1b             Base Flow(cfs): 0.000          Init Stage(ft): 17.150    

     Group: BASE                                               Warn Stage(ft): 19.000    

      Type: Stage/Area                                        

Wet pond

      Stage(ft)        Area(ac)

--------------- ---------------

         17.140          1.6500

         18.000          1.7900

         19.000          2.0200

         20.000          2.2500

------------------------------------------------------------------------------------------

      Name: Pond 2/3a           Base Flow(cfs): 0.000          Init Stage(ft): 13.000    

     Group: BASE                                               Warn Stage(ft): 15.000    

      Type: Stage/Area                                        

Dry pre-treatment pond

      Stage(ft)        Area(ac)

--------------- ---------------

         13.000          1.8400

         14.000          1.9900

         15.000          2.1300

------------------------------------------------------------------------------------------

      Name: Pond 2/3b           Base Flow(cfs): 0.000          Init Stage(ft): 9.500     

     Group: BASE                                               Warn Stage(ft): 15.000    

      Type: Stage/Area                                        

Wet pond

      Stage(ft)        Area(ac)

--------------- ---------------

          9.500          0.1850

         13.000          0.3800

         14.000          0.4700

         15.000          0.5700

------------------------------------------------------------------------------------------

      Name: Pond 2/3c           Base Flow(cfs): 0.000          Init Stage(ft): 9.500     

     Group: BASE                                               Warn Stage(ft): 15.000    

      Type: Stage/Area                                        

Wet pond

      Stage(ft)        Area(ac)

--------------- ---------------

          9.500          1.3300

         13.000          1.7900

         14.000          1.9900

         15.000          2.1900

------------------------------------------------------------------------------------------

      Name: PostOfficePond      Base Flow(cfs): 0.000          Init Stage(ft): 14.800    

     Group: BASE                                               Warn Stage(ft): 18.510    

      Type: Stage/Volume                                      

      Stage(ft)      Volume(af)

--------------- ---------------

         14.800          0.0000

         16.500          0.6300

         17.650          2.6200

         18.000          3.3800

------------------------------------------------------------------------------------------

      Name: SEDBASIN            Base Flow(cfs): 0.000          Init Stage(ft): 9.230     

     Group: BASE                                               Warn Stage(ft): 19.290    

      Type: Stage/Area                                        
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      Stage(ft)        Area(ac)

--------------- ---------------

          9.230          0.0200

         19.290          0.1200

------------------------------------------------------------------------------------------

      Name: SUBPONDB1A          Base Flow(cfs): 0.000          Init Stage(ft): 19.000    

     Group: BASE                                               Warn Stage(ft): 22.000    

      Type: Stage/Volume                                      

Converted from NGVD to NAVD

      Stage(ft)      Volume(af)

--------------- ---------------

         19.000          0.0000

         20.500          0.0640

         21.500          0.1300

------------------------------------------------------------------------------------------

      Name: SUBPONDB1B          Base Flow(cfs): 0.000          Init Stage(ft): 19.000    

     Group: BASE                                               Warn Stage(ft): 22.000    

      Type: Stage/Volume                                      

Converted from NGVD to NAVD

      Stage(ft)      Volume(af)

--------------- ---------------

         19.000          0.0000

         20.500          0.1520

         21.500          0.2900

------------------------------------------------------------------------------------------

      Name: WestLTC             Base Flow(cfs): 0.000          Init Stage(ft): 17.500    

     Group: BASE                                               Warn Stage(ft): 21.300    

      Type: Stage/Area                                        

This node represents the storage volume available in the depressional areas to the south and west of the ditch draining east to 

      Stage(ft)        Area(ac)

--------------- ---------------

         17.500          1.0000

         18.500          5.1800

         19.000         26.0000

==========================================================================================

==== Pipes ===============================================================================

==========================================================================================

         Name: 25thStCulver        From Node: COUT123C           Length(ft): 140.00         

        Group: BASE                  To Node: OUTFALL                 Count: 3              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 60.00          60.00                      Entrance Loss Coef: 0.20

     Rise(in): 60.00          60.00                          Exit Loss Coef: 1.00

   Invert(ft): 2.000          2.000                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: CCORPBMILNB         From Node: CCORPB             Length(ft): 545.00         

        Group: BASE                  To Node: CMILNB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 132.00         132.00                     Entrance Loss Coef: 0.00

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 9.180          9.140                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None
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Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: CD-100A             From Node: CD-100A            Length(ft): 120.00         

        Group: BASE                  To Node: CCORPB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 36.00          36.00                      Entrance Loss Coef: 0.20

     Rise(in): 36.00          36.00                          Exit Loss Coef: 1.00

   Invert(ft): 13.380         13.000                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: CD-101A             From Node: CD-101A            Length(ft): 144.00         

        Group: BASE                  To Node: CSELVB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both

     Span(in): 30.00          30.00                      Entrance Loss Coef: 0.70

     Rise(in): 19.00          19.00                          Exit Loss Coef: 1.00

   Invert(ft): 14.000         12.460                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

----------------------------------------------------------------------------------------------------

         Name: CD-200A             From Node: CD-200A            Length(ft): 144.00         

        Group: BASE                  To Node: CSELVC                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.20

     Rise(in): 24.00          24.00                          Exit Loss Coef: 1.00

   Invert(ft): 11.800         11.500                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: CD-201A             From Node: CD-201A            Length(ft): 146.00         

        Group: BASE                  To Node: CSELVE                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive
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     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both

     Span(in): 30.00          30.00                      Entrance Loss Coef: 0.20

     Rise(in): 19.00          19.00                          Exit Loss Coef: 1.00

   Invert(ft): 10.920         10.620                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

----------------------------------------------------------------------------------------------------

         Name: CD-202A             From Node: CD-202A            Length(ft): 123.00         

        Group: BASE                  To Node: CSELVF                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both

     Span(in): 23.00          23.00                      Entrance Loss Coef: 0.20

     Rise(in): 14.00          14.00                          Exit Loss Coef: 1.00

   Invert(ft): 10.560         10.310                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

----------------------------------------------------------------------------------------------------

         Name: CD-203A             From Node: CD-203A            Length(ft): 44.00          

        Group: BASE                  To Node: CD-203B                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both

     Span(in): 30.00          30.00                      Entrance Loss Coef: 0.70

     Rise(in): 19.00          19.00                          Exit Loss Coef: 1.00

   Invert(ft): 16.230         15.540                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

----------------------------------------------------------------------------------------------------

         Name: CD-203B             From Node: CD-203B            Length(ft): 155.00         

        Group: BASE                  To Node: CSELVG                  Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 24.00          24.00                      Entrance Loss Coef: 0.20

     Rise(in): 24.00          24.00                          Exit Loss Coef: 1.00

   Invert(ft): 13.500         11.250                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall
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----------------------------------------------------------------------------------------------------

         Name: CD-203C             From Node: CD-203C            Length(ft): 26.00          

        Group: BASE                  To Node: CD-203B                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 18.00          18.00                      Entrance Loss Coef: 0.70

     Rise(in): 18.00          18.00                          Exit Loss Coef: 1.00

   Invert(ft): 15.600         15.540                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: CD-203D             From Node: CD-203D            Length(ft): 113.00         

        Group: BASE                  To Node: CD-203B                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both

     Span(in): 30.00          30.00                      Entrance Loss Coef: 0.20

     Rise(in): 19.00          19.00                          Exit Loss Coef: 1.00

   Invert(ft): 13.600         13.500                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

----------------------------------------------------------------------------------------------------

         Name: CD-300A             From Node: CD-300A            Length(ft): 110.00         

        Group: BASE                  To Node: CDUNNB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both

     Span(in): 30.00          30.00                      Entrance Loss Coef: 0.70

     Rise(in): 19.00          19.00                          Exit Loss Coef: 1.00

   Invert(ft): 11.200         11.000                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

----------------------------------------------------------------------------------------------------

         Name: CD-301              From Node: CD-301             Length(ft): 102.00         

        Group: BASE                  To Node: CBENDB                  Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both

     Span(in): 30.00          30.00                      Entrance Loss Coef: 0.70

     Rise(in): 19.00          19.00                          Exit Loss Coef: 1.00

   Invert(ft): 11.800         11.700                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None
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Upstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

----------------------------------------------------------------------------------------------------

         Name: CDUNNBBENDB         From Node: CDUNNB             Length(ft): 860.00         

        Group: BASE                  To Node: CBENDB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 132.00         132.00                     Entrance Loss Coef: 0.00

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 8.640          8.570                          Bend Loss Coef: 0.70

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: CMILNBSELVB         From Node: CMILNB             Length(ft): 530.00         

        Group: BASE                  To Node: CSELVB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 132.00         132.00                     Entrance Loss Coef: 0.00

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 9.140          9.090                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: CSEDCORPB           From Node: SEDBASIN           Length(ft): 545.00         

        Group: BASE                  To Node: CCORPB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 132.00         132.00                     Entrance Loss Coef: 0.20

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 9.230          9.180                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: CSELVBC             From Node: CSELVB             Length(ft): 1070.00        

        Group: BASE                  To Node: CSELVC                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 132.00         132.00                     Entrance Loss Coef: 0.00
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     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 9.090          8.990                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: CSELVCD             From Node: CSELVC             Length(ft): 380.00         

        Group: BASE                  To Node: CSELVD                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 132.00         132.00                     Entrance Loss Coef: 0.00

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 8.990          8.960                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: CSELVDE             From Node: CSELVD             Length(ft): 1025.00        

        Group: BASE                  To Node: CSELVE                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 132.00         132.00                     Entrance Loss Coef: 0.00

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 8.960          8.860                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: CSELVEF             From Node: CSELVE             Length(ft): 500.00         

        Group: BASE                  To Node: CSELVF                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 132.00         132.00                     Entrance Loss Coef: 0.00

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 8.860          8.810                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares
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----------------------------------------------------------------------------------------------------

         Name: CSELVFG             From Node: CSELVF             Length(ft): 825.00         

        Group: BASE                  To Node: CSELVG                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 132.00         132.00                     Entrance Loss Coef: 0.00

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 8.810          8.740                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: CSELVGDUNNB         From Node: CSELVG             Length(ft): 990.00         

        Group: BASE                  To Node: CDUNNB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 132.00         132.00                     Entrance Loss Coef: 0.00

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 8.740          8.640                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: PCHRI               From Node: CCHRI              Length(ft): 42.00          

        Group: BASE                  To Node: COUT123A                Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 72.00          72.00                      Entrance Loss Coef: 0.90

     Rise(in): 72.00          72.00                          Exit Loss Coef: 0.00

   Invert(ft): 7.230          7.230                          Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: PFECRAB             From Node: CFECRB             Length(ft): 493.00         

        Group: BASE                  To Node: CTORIA                  Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 48.00          48.00                      Entrance Loss Coef: 0.20

     Rise(in): 48.00          48.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.310         13.310                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:
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Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PI95AB              From Node: CI95B              Length(ft): 146.00         

        Group: BASE                  To Node: CI95C                   Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 48.00          48.00                      Entrance Loss Coef: 0.20

     Rise(in): 48.00          48.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.500         13.500                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PI95CD              From Node: CI95D              Length(ft): 181.00         

        Group: BASE                  To Node: CI95E                   Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 54.00          54.00                      Entrance Loss Coef: 0.20

     Rise(in): 54.00          54.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.500         13.500                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PI95EF              From Node: CI95F              Length(ft): 189.00         

        Group: BASE                  To Node: CI95G                   Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 60.00          60.00                      Entrance Loss Coef: 0.20

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.500         13.500                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PI95GH              From Node: CI95H              Length(ft): 144.00         

        Group: BASE                  To Node: CLTCA                   Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 84.00          84.00                      Entrance Loss Coef: 0.20

     Rise(in): 72.00          72.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.500         13.500                         Bend Loss Coef: 0.00
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  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: Pipe-1a             From Node: Pond 1a            Length(ft): 36.50          

        Group: BASE                  To Node: Pond 1b                 Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 3.00           3.00                       Entrance Loss Coef: 0.20

     Rise(in): 3.00           3.00                           Exit Loss Coef: 1.00

   Invert(ft): 17.150         17.050                         Bend Loss Coef: 0.00

  Manning's N: 0.011000       0.011000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: Pipe-2/3b           From Node: Pond 2/3b          Length(ft): 160.00         

        Group: BASE                  To Node: Pond 2/3c               Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 48.00          48.00                      Entrance Loss Coef: 0.70

     Rise(in): 48.00          48.00                          Exit Loss Coef: 1.00

   Invert(ft): 3.000          2.500                          Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PLTCAB              From Node: CLTCB              Length(ft): 110.00         

        Group: BASE                  To Node: CLTCC                   Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 60.00          60.00                      Entrance Loss Coef: 0.90

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.450         13.450                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: PLTCCD              From Node: CLTCD              Length(ft): 156.00         
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        Group: BASE                  To Node: CFECRA                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both

     Span(in): 76.00          76.00                      Entrance Loss Coef: 0.70

     Rise(in): 48.00          48.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.400         13.400                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

----------------------------------------------------------------------------------------------------

         Name: PSUBSAB             From Node: CSUBSB             Length(ft): 121.00         

        Group: BASE                  To Node: CI95A                   Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 36.00          36.00                      Entrance Loss Coef: 0.90

     Rise(in): 36.00          36.00                          Exit Loss Coef: 0.00

   Invert(ft): 15.500         15.480                         Bend Loss Coef: 0.00

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular CMP: Projecting

Downstream FHWA Inlet Edge Description:

Circular CMP: Projecting

----------------------------------------------------------------------------------------------------

         Name: PTORIAB             From Node: CTORIB             Length(ft): 119.00         

        Group: BASE                  To Node: CTURNA                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 72.00          72.00                      Entrance Loss Coef: 0.20

     Rise(in): 72.00          72.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.250         13.250                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: PTURNAB             From Node: CTURNB             Length(ft): 118.00         

        Group: BASE                  To Node: CCORPA                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Rectangular    Rectangular                              Flow: Both

     Span(in): 120.00         120.00                     Entrance Loss Coef: 0.20

     Rise(in): 60.00          60.00                          Exit Loss Coef: 0.00

   Invert(ft): 13.200         12.950                         Bend Loss Coef: 0.00

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares
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Downstream FHWA Inlet Edge Description:

Rectangular Box: 30° to 75° wingwall flares

----------------------------------------------------------------------------------------------------

         Name: SUBPONDB1A          From Node: SUBPONDB1A         Length(ft): 90.00          

        Group: BASE                  To Node: CSUBSB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 3.00           3.00                       Entrance Loss Coef: 0.20

     Rise(in): 3.00           3.00                           Exit Loss Coef: 1.00

   Invert(ft): 19.000         19.000                         Bend Loss Coef: 0.00

  Manning's N: 0.011000       0.011000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Converted from NGVD to NAVD

----------------------------------------------------------------------------------------------------

         Name: SUBPONDB1B          From Node: SUBPONDB1B         Length(ft): 50.00          

        Group: BASE                  To Node: CSUBSB                  Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 3.00           3.00                       Entrance Loss Coef: 0.20

     Rise(in): 3.00           3.00                           Exit Loss Coef: 1.00

   Invert(ft): 19.000         19.000                         Bend Loss Coef: 0.00

  Manning's N: 0.011000       0.011000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Converted from NGVD to NAVD

==========================================================================================

==== Channels ============================================================================

==========================================================================================

          Name: CBENDBC             From Node: CBENDB             Length(ft): 626.00         

         Group: BASE                  To Node: CBENDC                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 8.560          7.390                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CCHRI               From Node: CBENDC             Length(ft): 850.00         

         Group: BASE                  To Node: CCHRI                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 7.390          7.230                                    Flow: Both
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 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CCORPASED           From Node: CCORPA             Length(ft): 115.00         

         Group: BASE                  To Node: SEDBASIN                Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 12.950         14.050                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 15.000         15.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CFECRAB             From Node: CFECRA             Length(ft): 2368.00        

         Group: BASE                  To Node: CFECRB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.400         13.310                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 10.000         10.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CI95AB              From Node: CI95A              Length(ft): 1140.00        

         Group: BASE                  To Node: CI95B                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 15.480         13.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 5.000          5.000          

  LtSdSlp(h/v): 2.00           2.00           
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  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CI95CD              From Node: CI95C              Length(ft): 216.00         

         Group: BASE                  To Node: CI95D                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.500         13.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 20.000         20.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CI95EF              From Node: CI95E              Length(ft): 314.00         

         Group: BASE                  To Node: CI95F                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.500         13.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 20.000         20.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CI95GH              From Node: CI95G              Length(ft): 461.00         

         Group: BASE                  To Node: CI95H                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.500         13.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 25.000         25.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CLTCAB              From Node: CLTCA              Length(ft): 1207.00        

         Group: BASE                  To Node: CLTCB                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.500         13.450                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300
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  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 10.000         10.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CLTCCD              From Node: CLTCC              Length(ft): 632.00         

         Group: BASE                  To Node: CLTCD                   Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.450         13.400                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 10.000         10.000         

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: COUT123AB           From Node: COUT123A           Length(ft): 83.00          

         Group: BASE                  To Node: COUT123B                Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 7.230          6.620                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: COUT123BC           From Node: COUT123B           Length(ft): 2856.00        

         Group: BASE                  To Node: COUT123C                Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 6.620          2.000                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           
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----------------------------------------------------------------------------------------------------

          Name: CSPUR               From Node: CSPUR              Length(ft): 1927.00        

         Group: BASE                  To Node: CBENDC                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 7.390          7.390                                    Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 14.000         14.000         

  LtSdSlp(h/v): 1.00           1.00           

  RtSdSlp(h/v): 1.00           1.00           

----------------------------------------------------------------------------------------------------

          Name: CSUBAB              From Node: CSUBSA             Length(ft): 3600.00        

         Group: BASE                  To Node: CSUBSB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 17.500         15.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 5.000          5.000          

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CTORIAB             From Node: CTORIA             Length(ft): 1167.00        

         Group: BASE                  To Node: CTORIB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.310         13.250                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 5.000          5.000          

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: CTURNAB             From Node: CTURNA             Length(ft): 1233.00        

         Group: BASE                  To Node: CTURNB                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 13.250         13.200                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000
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     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 5.000          5.000          

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

----------------------------------------------------------------------------------------------------

          Name: WestLTC             From Node: WestLTC            Length(ft): 705.00         

         Group: BASE                  To Node: CSUBSA                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic

    Invert(ft): 17.500         17.500                                   Flow: Both

 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100

   Manning's N: 0.042000       0.042000                       Expansion Coef: 0.300

  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000

  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000

     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw

  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc

     Aux XSec1:                                            Stabilizer Option: None

  AuxElev2(ft):                               

     Aux XSec2:                               

 Top Width(ft):                               

     Depth(ft):                               

 Bot Width(ft): 5.000          5.000          

  LtSdSlp(h/v): 2.00           2.00           

  RtSdSlp(h/v): 2.00           2.00           

==========================================================================================

==== Drop Structures =====================================================================

==========================================================================================

         Name: DS-Pond 2/3c        From Node: Pond 2/3c          Length(ft): 80.00          

        Group: BASE                  To Node: COUT123B                Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive

     Span(in): 48.00          48.00                                    Flow: Both

     Rise(in): 48.00          48.00                      Entrance Loss Coef: 0.200

   Invert(ft): 6.500          6.000                          Exit Loss Coef: 1.000

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

*** Weir 1 of 2 for Drop Structure DS-Pond 2/3c ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 6.00                         Invert(ft): 9.170          

               Rise(in): 6.00                   Control Elev(ft): 9.500          

*** Weir 2 of 2 for Drop Structure DS-Pond 2/3c ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 9.50                         Invert(ft): 12.350         

               Rise(in): 99999.00               Control Elev(ft): 12.350         

----------------------------------------------------------------------------------------------------

         Name: DS-Pond1b           From Node: Pond 1b            Length(ft): 181.00         

        Group: BASE                  To Node: CMILNB                  Count: 2              
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               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

     Geometry: Horz Ellipse   Horz Ellipse               Solution Algorithm: Most Restrictive

     Span(in): 23.00          23.00                                    Flow: Both

     Rise(in): 14.00          14.00                      Entrance Loss Coef: 0.200

   Invert(ft): 12.500         12.240                         Exit Loss Coef: 1.000

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:

Horizontal Ellipse Concrete: Square edge with headwall

*** Weir 1 of 3 for Drop Structure DS-Pond1b ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 3.00                         Invert(ft): 16.820         

               Rise(in): 3.00                   Control Elev(ft): 17.150         

*** Weir 2 of 3 for Drop Structure DS-Pond1b ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 18.00                        Invert(ft): 18.390         

               Rise(in): 18.12                  Control Elev(ft): 18.390         

*** Weir 3 of 3 for Drop Structure DS-Pond1b ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Horizontal                 Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 49.00                        Invert(ft): 19.800         

               Rise(in): 37.00                  Control Elev(ft): 19.800         

----------------------------------------------------------------------------------------------------

         Name: Horizon             From Node: HorizonPond        Length(ft): 35.00          

        Group: BASE                  To Node: CD-201A                 Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive

     Span(in): 24.00          24.00                                    Flow: Both

     Rise(in): 24.00          24.00                      Entrance Loss Coef: 0.200

   Invert(ft): 13.790         13.660                         Exit Loss Coef: 1.000

  Manning's N: 0.022000       0.022000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Converted from NGVD to NAVD

*** Weir 1 of 2 for Drop Structure Horizon ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(ft): 0.000                          

                   Type: Vertical: Mavis            Top Clip(ft): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Trapezoidal           Orifice Disc Coef: 0.600                          

       Bottom Width(ft): 0.00                         Invert(ft): 15.000         

       Left Sd Slp(h/v): 0.17                   Control Elev(ft): 15.000         

      Right Sd Slp(h/v): 0.17             Struct Opening Dim(ft): 9999.00        

*** Weir 2 of 2 for Drop Structure Horizon ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
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                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 12.00                        Invert(ft): 16.300         

               Rise(in): 999.00                 Control Elev(ft): 16.300         

----------------------------------------------------------------------------------------------------

         Name: Police              From Node: PolicePond         Length(ft): 140.00         

        Group: BASE                  To Node: CSELVD                  Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive

     Span(in): 24.00          24.00                                    Flow: Both

     Rise(in): 24.00          24.00                      Entrance Loss Coef: 0.200

   Invert(ft): 12.000         10.520                         Exit Loss Coef: 1.000

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Converted from NGVD to NAVD

*** Weir 1 of 2 for Drop Structure Police ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Horizontal                 Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 3.50                         Invert(ft): 14.000         

               Rise(in): 3.50                   Control Elev(ft): 14.000         

*** Weir 2 of 2 for Drop Structure Police ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 10.00                        Invert(ft): 17.250         

               Rise(in): 999.00                 Control Elev(ft): 17.250         

----------------------------------------------------------------------------------------------------

         Name: PostOffice          From Node: PostOfficePond     Length(ft): 27.00          

        Group: BASE                  To Node: CD-200A                 Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive

     Span(in): 12.00          12.00                                    Flow: Both

     Rise(in): 12.00          12.00                      Entrance Loss Coef: 0.200

   Invert(ft): 14.380         12.510                         Exit Loss Coef: 1.000

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

*** Weir 1 of 2 for Drop Structure PostOffice ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Horizontal                 Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 3.00                         Invert(ft): 14.800         

               Rise(in): 3.00                   Control Elev(ft): 14.800         

*** Weir 2 of 2 for Drop Structure PostOffice ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          
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               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 8.00                         Invert(ft): 17.650         

               Rise(in): 999.00                 Control Elev(ft): 17.650         

==========================================================================================

==== Weirs ===============================================================================

==========================================================================================

         Name: LTCRanch            From Node: OffLTC         

        Group: BASE                  To Node: CLTCA          

         Flow: Both                    Count: 1              

         Type: Vertical: Mavis      Geometry: Trapezoidal    

            Bottom Width(ft): 0.00

        Left Side Slope(h/v): 300.00

       Right Side Slope(h/v): 300.00

                  Invert(ft): 18.700

       Control Elevation(ft): 18.700

      Struct Opening Dim(ft): 9999.00

                                              TABLE

             Bottom Clip(ft): 0.000           

                Top Clip(ft): 0.000           

         Weir Discharge Coef: 3.200           

      Orifice Discharge Coef: 0.600           

----------------------------------------------------------------------------------------------------

         Name: Weir-1a             From Node: Pond 1a        

        Group: BASE                  To Node: Pond 1b        

         Flow: Both                    Count: 1              

         Type: Vertical: Mavis      Geometry: Trapezoidal    

            Bottom Width(ft): 50.00

        Left Side Slope(h/v): 6.00

       Right Side Slope(h/v): 6.00

                  Invert(ft): 18.450

       Control Elevation(ft): 18.450

      Struct Opening Dim(ft): 9999.00

                                              TABLE

             Bottom Clip(ft): 0.000           

                Top Clip(ft): 0.000           

         Weir Discharge Coef: 3.200           

      Orifice Discharge Coef: 0.600           

----------------------------------------------------------------------------------------------------

         Name: Weir-2/3a           From Node: Pond 2/3a      

        Group: BASE                  To Node: Pond 2/3b      

         Flow: Both                    Count: 1              

         Type: Vertical: Mavis      Geometry: Trapezoidal    

            Bottom Width(ft): 70.00

        Left Side Slope(h/v): 6.00

       Right Side Slope(h/v): 6.00

                  Invert(ft): 13.610

       Control Elevation(ft): 13.610

      Struct Opening Dim(ft): 9999.00

                                              TABLE

             Bottom Clip(ft): 0.000           

                Top Clip(ft): 0.000           

         Weir Discharge Coef: 3.200           

      Orifice Discharge Coef: 0.600           

==========================================================================================

==== Hydrology Simulations ===============================================================

==========================================================================================

         Name: 025y-072h      

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\025y-072h.R32                                                                    

      Override Defaults: Yes            

    Storm Duration(hrs): 72.00          

          Rainfall File: Sfwmd72        

    Rainfall Amount(in): 9.50           

Time(hrs)       Print Inc(min) 

--------------- ---------------

80.000          5.00           
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----------------------------------------------------------------------------------------------------

         Name: fdot 050y-024h 

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 050y-024h.R32                                                               

      Override Defaults: Yes            

    Storm Duration(hrs): 24.00          

          Rainfall File: Fdot-24        

    Rainfall Amount(in): 10.80          

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 100y-024h 

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 100y-024h.R32                                                               

      Override Defaults: Yes            

    Storm Duration(hrs): 24.00          

          Rainfall File: Fdot-24        

    Rainfall Amount(in): 12.30          

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-002h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-002h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 2.00           

          Rainfall File: Fdot-2         

    Rainfall Amount(in): 4.40           

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-004h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-004h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 4.00           

          Rainfall File: Fdot-4         

    Rainfall Amount(in): 5.40           

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-008h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-008h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 8.00           

          Rainfall File: Fdot-8         

    Rainfall Amount(in): 6.40           

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-024h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-024h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 24.00          

          Rainfall File: Fdot-24        

    Rainfall Amount(in): 8.50           

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-072h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-072h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 78.00          

          Rainfall File: Fdot-72        
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    Rainfall Amount(in): 10.00          

Time(hrs)       Print Inc(min) 

--------------- ---------------

78.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-168h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-168h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 168.00         

          Rainfall File: Fdot-168       

    Rainfall Amount(in): 11.90          

Time(hrs)       Print Inc(min) 

--------------- ---------------

174.000         5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-240h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-240h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 240.00         

          Rainfall File: Fdot-240       

    Rainfall Amount(in): 13.80          

Time(hrs)       Print Inc(min) 

--------------- ---------------

246.000         5.00           

==========================================================================================

==== Routing Simulations =================================================================

==========================================================================================

         Name: 025y-072h           Hydrology Sim: 025y-072h      

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\025y-072h.I32                                                                    

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 80.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

24.000          30.000         

50.000          5.000          

70.000          15.000         

150.000         30.000         

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 050y-024h      Hydrology Sim: fdot 050y-024h 

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 050y-024h.I32                                                               

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  
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----------------------------------------------------------------------------------------------------

         Name: fdot 100y-024h      Hydrology Sim: fdot 100y-024h 

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 100y-024h.I32                                                               

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-002h       Hydrology Sim: fdot 10y-002h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-002h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-004h       Hydrology Sim: fdot 10y-004h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-004h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-008h       Hydrology Sim: fdot 10y-008h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-008h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                
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Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-024h       Hydrology Sim: fdot 10y-024h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-024h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-072h       Hydrology Sim: fdot 10y-072h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-072h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 78.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

78.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-168h       Hydrology Sim: fdot 10y-168h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-168h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 174.00         

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

174.000         5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------
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         Name: fdot 10y-240h       Hydrology Sim: fdot 10y-240h  

     Filename: C:\21340000000\DRAINAGE\ICPR-PR\fdot 10y-240h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 246.00         

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

246.000         5.000          

Group           Run  

--------------- -----

BASE            Yes  
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                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

         CBENDB           BASE      025y-072h     62.43     13.76     14.90    0.0021     18497     63.65    178.35     62.24    167.10

         CBENDC           BASE      025y-072h     62.46     13.57     14.40    0.0025     81684     62.18    189.87     62.60    189.16

          CCHRI           BASE      025y-072h     62.44     13.32     14.20    0.0026     60719     62.13    216.37     62.45    215.29

         CCORPA           BASE      025y-072h     62.38     16.32     18.00    0.0050      1914     61.31    121.85     61.32    121.85

         CCORPB           BASE      025y-072h     62.40     15.93     17.57    0.0040      6905     61.18    134.63     61.20    131.58

        CD-100A           BASE      025y-072h     62.37     15.96     19.36    0.0028       220     60.33     24.68     60.33     24.67

        CD-101A           BASE      025y-072h     61.84     17.52     20.08    0.0019       122     61.25     22.23     61.27     22.22

        CD-200A           BASE      025y-072h     62.46     15.39     20.82    0.0020       120     63.26      3.42     64.34      3.51

        CD-201A           BASE      025y-072h     62.46     14.88     19.84    0.0024       122     60.50      2.76     60.50      2.69

        CD-202A           BASE      025y-072h     62.40     14.69     18.78    0.0047       119     60.25      3.76     60.26      3.68

        CD-203A           BASE      025y-072h     60.26     17.17     18.08    0.0010       166     60.25      5.27     60.26      5.27

        CD-203B           BASE      025y-072h      0.00     15.54     18.08   -0.0721       246     60.47     16.71      0.00     25.36

        CD-203C           BASE      025y-072h     61.00     17.68     18.08    0.0017     12245     60.42     10.23     61.00      7.78

        CD-203D           BASE      025y-072h     60.47     15.34     18.08    0.0236       120     60.42      5.23     60.47      5.49

        CD-300A           BASE      025y-072h     62.23     14.21     17.40    0.0018       120     60.67     11.07     60.68     11.01

         CD-301           BASE      025y-072h     62.36     13.78     17.37    0.0025       126     60.25     16.94     60.25     16.93

         CDUNNB           BASE      025y-072h     62.44     14.04     15.60    0.0022     12277     63.97    170.09     63.65    173.77

         CFECRA           BASE      025y-072h     61.93     18.59     19.63    0.0015     36506     60.76     74.61     66.53     70.30

         CFECRB           BASE      025y-072h     61.95     18.45     19.63    0.0016    108276     66.53     70.30     66.08     71.06

          CI95A           BASE      025y-072h     61.11     19.93     21.31    0.0022     43627     60.17     99.11     60.29     79.93

          CI95B           BASE      025y-072h     61.18     19.79     21.31    0.0031     45222     60.29     79.93     61.13     57.81

          CI95C           BASE      025y-072h     61.21     19.64     21.21   -0.0063      4955     60.52     87.63     61.57    140.55

          CI95D           BASE      025y-072h     61.19     19.63     21.21    0.0035     14550     61.57    140.55     61.04     83.75

          CI95E           BASE      025y-072h     61.25     19.44     21.07    0.0025      7022     61.17    110.20     61.21    110.15

          CI95F           BASE      025y-072h     61.25     19.43     21.07    0.0025     20519     61.21    110.15     61.25    109.95

          CI95G           BASE      025y-072h     61.25     19.21     20.89    0.0024     11181     61.10    132.82     61.12    132.57

          CI95H           BASE      025y-072h     61.26     19.19     20.89    0.0024     33647     61.12    132.57     61.17    132.01

          CLTCA           BASE      025y-072h     61.31     19.11     20.51    0.0023     20190     60.51    121.42     60.54    112.28

          CLTCB           BASE      025y-072h     61.46     19.05     20.51    0.0023     58622     60.54    112.28     60.63     82.77

          CLTCC           BASE      025y-072h     61.64     18.94     20.31    0.0021     10243     60.56     90.33     60.57     85.74

          CLTCD           BASE      025y-072h     61.68     18.91     20.31    0.0022     30320     60.57     85.74     60.76     74.61

         CMILNB           BASE      025y-072h     62.42     15.79     17.39   -0.0033      5087     61.20    133.51     61.20    130.02

       COUT123A           BASE      025y-072h     61.47     11.53     13.60    0.0030      1157     62.37    220.40     62.38    220.44

       COUT123B           BASE      025y-072h     61.44     11.46     13.60    0.0031     36700     61.43    287.28     61.52    287.62

       COUT123C           BASE      025y-072h     61.87      6.94      9.00    0.0024     93226     61.52    287.62     61.87    284.03

         CSELVB           BASE      025y-072h     62.42     15.64     17.15   -0.0033      6983     61.20    152.17     61.25    147.53

         CSELVC           BASE      025y-072h     62.45     15.35     16.66    0.0025     13038     61.25    150.28     64.34    147.65

         CSELVD           BASE      025y-072h     62.46     15.17     16.48    0.0046      4742     64.34    149.70     64.27    151.00

         CSELVE           BASE      025y-072h     62.47     14.86     16.02    0.0023     12625     64.27    152.79     64.24    157.30

         CSELVF           BASE      025y-072h     62.46     14.65     15.79    0.0047      6469     64.24    157.72     64.13    160.65

         CSELVG           BASE      025y-072h     62.45     14.37     15.41    0.0027     10798     64.13    164.83     63.97    166.34

          CSPUR           BASE      025y-072h     62.46     13.58     14.40    0.0025     66046     60.50     52.35     61.48     26.37

         CSUBSA           BASE      025y-072h     60.11     20.21     21.30    0.0029     34959     59.92     48.26     60.08     32.36

         CSUBSB           BASE      025y-072h     61.28     19.84     21.30    0.0022     99217     60.08     62.31     76.12     19.83

         CTORIA           BASE      025y-072h     61.59     18.15     19.18    0.0016     14337     65.16     72.89     65.07     73.10

         CTORIB           BASE      025y-072h     61.36     17.94     19.18    0.0022     41425     65.07     73.10     64.76     74.23

         CTURNA           BASE      025y-072h     61.29     17.89     18.81    0.0017     13903     61.23    118.41     61.28    118.32

         CTURNB           BASE      025y-072h     62.37     16.37     19.00    0.0012     34126     61.28    118.32     61.36    118.31

    HorizonPond           BASE      025y-072h     68.18     16.52     18.24    0.0003    461142     60.08     40.24     68.18      1.53

         OffLTC           BASE      025y-072h     65.59     19.07     20.51    0.0002   2637125     61.50     47.15     69.21     30.29

        OUTFALL           BASE      025y-072h      0.00      1.52      9.00    0.0000        53     61.87    284.03      0.00      0.00

     PolicePond           BASE      025y-072h     64.11     17.91     18.39    0.0014    100066     60.08     31.34     64.31      2.05

        Pond 1a           BASE      025y-072h     62.99     18.93     19.00    0.0006     63471     60.00     38.49     60.11     35.20

        Pond 1b           BASE      025y-072h     63.03     18.93     19.00    0.0015     87285     60.11     35.20     63.03      2.22

      Pond 2/3a           BASE      025y-072h     63.73     14.48     15.00    0.0004     89635     60.33     53.45     60.42     52.39

      Pond 2/3b           BASE      025y-072h     63.76     14.48     15.00    0.0020     22583     60.42     52.39     60.44     43.45

      Pond 2/3c           BASE      025y-072h     63.78     14.47     15.00    0.0019     90825     60.44     43.45     63.97      9.58

 PostOfficePond           BASE      025y-072h     63.10     18.91     18.51    0.0015    153983     60.17     33.40     63.26      3.42
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                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

       SEDBASIN           BASE      025y-072h     62.40     16.07     19.29    0.0045      5116     61.32    121.85     61.18    120.00

     SUBPONDB1A           BASE      025y-072h     62.27     22.41     22.00    0.0022      4306     60.00      2.62     63.82      0.18

     SUBPONDB1B           BASE      025y-072h     64.06     22.31     22.00    0.0021      8103     60.00      4.65     64.83      0.23

        WestLTC           BASE      025y-072h     71.55     19.75     21.30    0.0003   2499367     61.42     74.71     77.52     15.43

         CBENDB           BASE fdot 050y-024h     16.18     13.55     14.90    0.0010     21732     17.24    174.77     17.27    164.54

         CBENDC           BASE fdot 050y-024h     16.20     13.35     14.40    0.0011     80075     17.26    180.80     16.33    180.46

          CCHRI           BASE fdot 050y-024h     16.17     13.08     14.20    0.0010     59340     15.89    204.01     16.18    203.79

         CCORPA           BASE fdot 050y-024h     13.80     15.97     18.00    0.0050      1859     13.80    110.05     13.80    110.05

         CCORPB           BASE fdot 050y-024h     16.12     15.27     17.57    0.0043      6993     18.41    120.15     14.24    130.04

        CD-100A           BASE fdot 050y-024h     16.10     15.30     19.36    0.0021       281     12.17     11.16     12.18     11.16

        CD-101A           BASE fdot 050y-024h     15.92     16.03     20.08    0.0004       122     13.67     15.15     13.64     15.15

        CD-200A           BASE fdot 050y-024h     16.21     14.78     20.82    0.0041       120     21.06      4.29     21.08      4.30

        CD-201A           BASE fdot 050y-024h     16.21     14.31     19.84    0.0016       122     21.25      2.50     21.25      2.50

        CD-202A           BASE fdot 050y-024h     16.16     14.17     18.78    0.0013       119     12.17      1.62     12.17      1.60

        CD-203A           BASE fdot 050y-024h     12.17     16.80     18.08    0.0003       164     12.17      2.26     12.17      2.26

        CD-203B           BASE fdot 050y-024h      0.00     15.54     18.08   -0.0721       246     12.43      9.34      0.00     25.36

        CD-203C           BASE fdot 050y-024h     12.92     17.07     18.08    0.0004     10708     12.33      4.95     12.92      4.66

        CD-203D           BASE fdot 050y-024h     12.50     14.72     18.08    0.0236       244     12.33      2.60     12.35      2.60

        CD-300A           BASE fdot 050y-024h     15.97     13.82     17.40    0.0007       120     12.58      6.41     12.59      6.38

         CD-301           BASE fdot 050y-024h     16.13     13.57     17.37    0.0008       126     12.17      7.11     12.09      7.12

         CDUNNB           BASE fdot 050y-024h     16.18     13.70     15.60    0.0010     13400     17.24    170.38     17.24    165.82

         CFECRA           BASE fdot 050y-024h     21.81     18.57     19.63    0.0012     36321     24.02     73.90     24.05     74.12

         CFECRB           BASE fdot 050y-024h     21.55     18.36     19.63    0.0010    107135     24.05     74.12     25.21     75.26

          CI95A           BASE fdot 050y-024h     13.99     19.55     21.31    0.0048     41369     12.00     52.22     15.02     46.51

          CI95B           BASE fdot 050y-024h     21.18     19.42     21.31    0.0012     42994     15.02     46.51     14.93     46.53

          CI95C           BASE fdot 050y-024h     21.33     19.38     21.21   -0.0065      4841     13.64     61.54     18.06    123.61

          CI95D           BASE fdot 050y-024h     21.27     19.37     21.21    0.0022     14209     18.06    123.61     13.78     61.46

          CI95E           BASE fdot 050y-024h     21.51     19.33     21.07    0.0010      6953     13.92     82.65     13.94     82.72

          CI95F           BASE fdot 050y-024h     21.54     19.32     21.07    0.0011     20325     13.94     82.72     13.99     82.64

          CI95G           BASE fdot 050y-024h     22.26     19.28     20.89    0.0010     11248     13.63     96.57     13.67     96.53

          CI95H           BASE fdot 050y-024h     22.34     19.27     20.89    0.0010     33890     13.67     96.53     13.74     96.45

          CLTCA           BASE fdot 050y-024h     22.52     19.26     20.51    0.0010     20555     12.21     84.03     12.24     80.51

          CLTCB           BASE fdot 050y-024h     22.46     19.20     20.51    0.0011     59672     12.24     80.51     24.52     73.29

          CLTCC           BASE fdot 050y-024h     22.10     19.04     20.31    0.0011     10369     12.32     75.08     24.00     73.72

          CLTCD           BASE fdot 050y-024h     22.11     19.00     20.31    0.0012     30739     24.00     73.72     24.02     73.90

         CMILNB           BASE fdot 050y-024h     16.14     15.13     17.39   -0.0032      5087     18.40    132.54     18.40    130.59

       COUT123A           BASE fdot 050y-024h     15.26     11.27     13.60    0.0009      1139     16.08    208.32     16.08    208.34

       COUT123B           BASE fdot 050y-024h     15.26     11.18     13.60    0.0010     35927     15.21    261.32     15.28    261.24

       COUT123C           BASE fdot 050y-024h     15.55      6.68      9.00    0.0009     91768     15.28    261.24     15.55    260.70

         CSELVB           BASE fdot 050y-024h     16.16     14.99     17.15    0.0020      6983     18.40    142.78     14.37    145.22

         CSELVC           BASE fdot 050y-024h     16.19     14.72     16.66    0.0013     13038     14.37    148.26     18.27    148.62

         CSELVD           BASE fdot 050y-024h     16.20     14.57     16.48    0.0045      4742     18.27    151.87     18.07    155.35

         CSELVE           BASE fdot 050y-024h     16.20     14.29     16.02    0.0018     12625     18.07    157.64     17.97    156.37

         CSELVF           BASE fdot 050y-024h     16.20     14.13     15.79    0.0030      6469     17.97    157.18     17.68    159.97

         CSELVG           BASE fdot 050y-024h     16.19     13.93     15.41   -0.0019     10792     17.68    165.59     17.24    166.00

          CSPUR           BASE fdot 050y-024h     16.20     13.35     14.40    0.0011     64921     12.42     26.97     15.23     22.96

         CSUBSA           BASE fdot 050y-024h     24.02     19.92     21.30    0.0012     34880     30.00     15.17     30.00     15.44

         CSUBSB           BASE fdot 050y-024h     21.39     19.72     21.30    0.0010     97515     11.63     17.93     30.00     18.05

         CTORIA           BASE fdot 050y-024h     14.21     18.03     19.18    0.0022     14008     23.45     76.18     23.38     76.31

         CTORIB           BASE fdot 050y-024h     13.84     17.74     19.18    0.0037     40028     23.38     76.31     24.77     76.95

         CTURNA           BASE fdot 050y-024h     13.74     17.68     18.81    0.0023     13444     13.64    104.80     13.72    104.78

         CTURNB           BASE fdot 050y-024h     13.81     16.03     19.00    0.0023     31747     13.72    104.78     13.83    104.77

    HorizonPond           BASE fdot 050y-024h     22.39     16.66     18.24    0.0004    472635     12.00     12.97     22.39      2.19

         OffLTC           BASE fdot 050y-024h     22.75     19.27     20.51    0.0001   3067447     14.17     33.99     27.16     45.75

        OUTFALL           BASE fdot 050y-024h      0.00      1.52      9.00    0.0000        53     15.55    260.70      0.00      0.00

     PolicePond           BASE fdot 050y-024h     19.93     18.27     18.39    0.0035    109835     12.00     10.15     19.93      3.40

        Pond 1a           BASE fdot 050y-024h     21.09     19.10     19.00    0.0006     64223     12.00     10.78     12.04     10.65

        Pond 1b           BASE fdot 050y-024h     21.11     19.09     19.00    0.0004     88913     12.04     10.65     21.11      3.15
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                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

      Pond 2/3a           BASE fdot 050y-024h     19.66     14.72     15.00    0.0006     91085     12.08     26.24     12.19     25.98

      Pond 2/3b           BASE fdot 050y-024h     19.68     14.71     15.00    0.0010     23619     12.19     25.98     12.23     22.01

      Pond 2/3c           BASE fdot 050y-024h     19.71     14.71     15.00    0.0010     92882     12.23     22.01     19.90     11.01

 PostOfficePond           BASE fdot 050y-024h     21.06     19.14     18.51    0.0050    166879     12.08     12.88     21.06      4.29

       SEDBASIN           BASE fdot 050y-024h     16.10     15.40     19.29   -0.0048      4755     13.80    110.05     18.41    114.84

     SUBPONDB1A           BASE fdot 050y-024h     21.15     22.90     22.00    0.0006      4806     12.00      0.67     19.63      0.19

     SUBPONDB1B           BASE fdot 050y-024h     22.01     23.03     22.00    0.0006      9246     12.00      1.19     22.11      0.25

        WestLTC           BASE fdot 050y-024h     25.76     19.99     21.30    0.0004   2941301     13.92     52.49     30.00     15.17

         CBENDB           BASE fdot 100y-024h     15.83     14.00     14.90    0.0010     18645     20.18    189.37     15.35    176.46

         CBENDC           BASE fdot 100y-024h     15.83     13.81     14.40    0.0013     83405     15.42    200.73     16.12    200.68

          CCHRI           BASE fdot 100y-024h     15.80     13.56     14.20    0.0012     62177     15.49    229.07     15.84    228.75

         CCORPA           BASE fdot 100y-024h     15.79     16.70     18.00    0.0050      1961     13.16    120.17     13.16    120.19

         CCORPB           BASE fdot 100y-024h     15.83     16.41     17.57    0.0043      6843     12.72    129.74     12.74    128.09

        CD-100A           BASE fdot 100y-024h     15.76     16.45     19.36    0.0023       122     12.17     12.82     12.18     12.82

        CD-101A           BASE fdot 100y-024h     15.50     17.55     20.08    0.0016       122     13.58     17.77     13.64     17.74

        CD-200A           BASE fdot 100y-024h     16.00     15.88     20.82    0.0041       120     20.39      5.13     21.88      5.17

        CD-201A           BASE fdot 100y-024h     15.94     15.31     19.84    0.0023       122     21.25      3.13     21.63      3.22

        CD-202A           BASE fdot 100y-024h     15.81     15.11     18.78    0.0014       119     12.17      1.89     12.17      1.86

        CD-203A           BASE fdot 100y-024h     12.18     16.86     18.08    0.0004       165     12.17      2.66     12.17      2.66

        CD-203B           BASE fdot 100y-024h      0.00     15.54     18.08   -0.0721       246     12.43     10.89      0.00     25.36

        CD-203C           BASE fdot 100y-024h     12.89     17.23     18.08    0.0004     11103     12.33      5.76     12.89      5.42

        CD-203D           BASE fdot 100y-024h     15.68     14.94     18.08    0.0236       218     12.33      3.03     12.34      3.03

        CD-300A           BASE fdot 100y-024h     15.64     14.52     17.40    0.0008       120     12.58      7.42     12.59      7.39

         CD-301           BASE fdot 100y-024h     15.77     14.03     17.37    0.0009       126     12.17      8.26     12.17      8.19

         CDUNNB           BASE fdot 100y-024h     15.84     14.36     15.60    0.0018     12277     20.95    176.63     20.18    181.53

         CFECRA           BASE fdot 100y-024h     21.60     18.73     19.63    0.0014     37113     24.08     78.41     25.36     78.73

         CFECRB           BASE fdot 100y-024h     19.85     18.54     19.63    0.0014    109631     25.36     78.73     25.41     79.98

          CI95A           BASE fdot 100y-024h     13.27     19.77     21.31    0.0050     42687     12.10     58.16     13.08     54.79

          CI95B           BASE fdot 100y-024h     21.20     19.67     21.31    0.0012     44510     13.08     54.79     13.33     54.32

          CI95C           BASE fdot 100y-024h     21.25     19.63     21.21   -0.0064      4947     13.14     73.19     13.38    134.54

          CI95D           BASE fdot 100y-024h     21.29     19.62     21.21    0.0022     14529     13.38    134.54     13.24     73.04

          CI95E           BASE fdot 100y-024h     22.05     19.57     21.07    0.0011      7102     13.37     97.35     13.38     97.46

          CI95F           BASE fdot 100y-024h     22.06     19.56     21.07    0.0012     20776     13.38     97.46     13.42     97.35

          CI95G           BASE fdot 100y-024h     22.46     19.51     20.89    0.0012     11461     13.25    114.63     13.27    114.61

          CI95H           BASE fdot 100y-024h     22.55     19.50     20.89    0.0012     34183     13.27    114.61     13.30    114.57

          CLTCA           BASE fdot 100y-024h     22.86     19.49     20.51    0.0012     20992     11.58     84.00     11.61     80.30

          CLTCB           BASE fdot 100y-024h     22.81     19.43     20.51    0.0013     61348     11.61     80.30     24.91     78.00

          CLTCC           BASE fdot 100y-024h     22.14     19.25     20.31    0.0013     10638     24.00     78.22     24.00     78.26

          CLTCD           BASE fdot 100y-024h     22.14     19.22     20.31    0.0014     31681     24.00     78.26     24.08     78.41

         CMILNB           BASE fdot 100y-024h     15.86     16.26     17.39    0.0048      5087     21.97    130.76     21.97    131.47

       COUT123A           BASE fdot 100y-024h     15.38     11.60     13.60    0.0010      1153     15.73    234.23     15.73    234.24

       COUT123B           BASE fdot 100y-024h     15.36     11.51     13.60    0.0010     36978     15.33    296.13     15.40    296.09

       COUT123C           BASE fdot 100y-024h     15.58      7.07      9.00    0.0010     93947     15.40    296.09     15.58    295.75

         CSELVB           BASE fdot 100y-024h     15.87     16.10     17.15    0.0046      6983     12.74    144.35     12.81    148.19

         CSELVC           BASE fdot 100y-024h     15.91     15.79     16.66    0.0027     13038     12.81    151.05     21.87    150.58

         CSELVD           BASE fdot 100y-024h     15.92     15.61     16.48    0.0043      4742     21.87    154.69     21.71    159.61

         CSELVE           BASE fdot 100y-024h     15.91     15.28     16.02    0.0025     12625     21.71    162.72     21.62    163.89

         CSELVF           BASE fdot 100y-024h     15.89     15.05     15.79    0.0050      6469     21.62    164.49     21.37    166.72

         CSELVG           BASE fdot 100y-024h     15.86     14.74     15.41    0.0026     10600     21.37    171.26     20.95    173.22

          CSPUR           BASE fdot 100y-024h     15.83     13.82     14.40    0.0013     67246     12.42     31.56     13.14     24.77

         CSUBSA           BASE fdot 100y-024h     24.03     20.12     21.30    0.0013     36670     30.00     15.70     30.00     15.90

         CSUBSB           BASE fdot 100y-024h     22.06     19.96     21.30    0.0010    101638     11.47     18.18     30.00     17.46

         CTORIA           BASE fdot 100y-024h     15.60     18.17     19.18    0.0023     14375     23.63     80.77     24.94     80.94

         CTORIB           BASE fdot 100y-024h     15.38     17.93     19.18    0.0040     41412     24.94     80.94     24.84     81.75

         CTURNA           BASE fdot 100y-024h     15.34     17.88     18.81    0.0023     14221     13.19    113.38     13.20    113.36

         CTURNB           BASE fdot 100y-024h     15.78     16.74     19.00    0.0023     36708     13.20    113.36     13.16    113.56

    HorizonPond           BASE fdot 100y-024h     22.29     16.76     18.24    0.0004    481336     12.00     14.98     22.29      2.76

         OffLTC           BASE fdot 100y-024h     23.01     19.50     20.51    0.0001   3574408     14.08     39.97     28.17     51.31
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Proposed Node Min/Max Report

Midway Road Basin 2/3

06/18/2013

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

        OUTFALL           BASE fdot 100y-024h      0.00      1.52      9.00    0.0000        53     15.58    295.75      0.00      0.00

     PolicePond           BASE fdot 100y-024h     19.46     18.48     18.39    0.0033    115598     12.00     11.66     19.62      4.22

        Pond 1a           BASE fdot 100y-024h     19.47     19.24     19.00    0.0005     65150     12.00     12.33     11.85     12.00

        Pond 1b           BASE fdot 100y-024h     19.50     19.23     19.00    0.0004     90330     11.85     12.00     19.50      4.06

      Pond 2/3a           BASE fdot 100y-024h     19.47     15.06     15.00    0.0006     93124     12.08     30.00     11.77     27.97

      Pond 2/3b           BASE fdot 100y-024h     19.49     15.05     15.00    0.0011     25076     11.77     27.97     11.78     23.67

      Pond 2/3c           BASE fdot 100y-024h     19.53     15.04     15.00    0.0011     95771     11.78     23.67     19.64     13.01

 PostOfficePond           BASE fdot 100y-024h     20.34     19.35     18.51    0.0050    178518     12.08     14.78     20.39      5.13

       SEDBASIN           BASE fdot 100y-024h     15.81     16.55     19.29    0.0045      5375     13.16    120.19     12.72    117.87

     SUBPONDB1A           BASE fdot 100y-024h     21.24     23.45     22.00    0.0007      5364     12.00      0.77     20.68      0.20

     SUBPONDB1B           BASE fdot 100y-024h     22.10     23.58     22.00    0.0007     10125     12.00      1.38     22.13      0.26

        WestLTC           BASE fdot 100y-024h     26.00     20.18     21.30    0.0005   3274715     13.92     61.69     30.00     15.70

      Pond 2/3a           BASE  fdot 10y-024h     20.22     14.17     15.00    0.0006     87732     12.08     20.45     12.22     20.22
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Proposed Node Time Series Report

Midway Road Basin 2/3

06/18/2013

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total

                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out

                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      025y-072h      Pond 2/3c           BASE      0.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      0.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      1.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      1.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      2.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      2.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      3.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      3.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      4.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      4.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      5.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      5.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      6.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      6.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      7.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      7.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      8.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      8.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      9.01      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE      9.51      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     10.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     10.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     11.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     11.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     12.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     12.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     13.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     13.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     14.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     14.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     15.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     15.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     16.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     16.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     17.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     17.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     18.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     18.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     19.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     19.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     20.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     20.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     21.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     21.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     22.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     22.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     23.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     23.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     24.00      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     24.50      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     24.58      9.50     15.00     57967      0.00      0.00       0.0       0.0

      025y-072h      Pond 2/3c           BASE     24.67      9.50     15.00       145     15.10      0.00       0.1       0.0

      025y-072h      Pond 2/3c           BASE     24.75      9.50     15.00       145     15.23      0.00       0.2       0.0

      025y-072h      Pond 2/3c           BASE     24.83      9.50     15.00       145     15.40      0.00       0.3       0.0

      025y-072h      Pond 2/3c           BASE     24.92      9.50     15.00     57977      0.00      0.01       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.00      9.50     15.00     57987     -1.29      0.02       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.08      9.51     15.00     58000     -1.13      0.03       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.17      9.51     15.00     58016     -0.97      0.04       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.25      9.51     15.00     58033     -0.80      0.05       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.33      9.52     15.00     58053      0.74      0.06       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.42      9.52     15.00     58074      0.82      0.07       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.50      9.52     15.00     58097      0.88      0.09       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.58      9.53     15.00     58121      0.93      0.10       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.67      9.53     15.00     58146      0.97      0.11       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.75      9.54     15.00     58172      1.01      0.12       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.83      9.54     15.00     58199      1.04      0.13       0.3       0.0

      025y-072h      Pond 2/3c           BASE     25.92      9.55     15.00     58226      1.07      0.14       0.3       0.0

      025y-072h      Pond 2/3c           BASE     26.00      9.55     15.00     58253      1.10      0.15       0.3       0.0

      025y-072h      Pond 2/3c           BASE     26.08      9.55     15.00     58281      1.12      0.16       0.3       0.0

      025y-072h      Pond 2/3c           BASE     26.17      9.56     15.00     58310      1.14      0.17       0.4       0.0

      025y-072h      Pond 2/3c           BASE     26.25      9.56     15.00     58338      1.15      0.18       0.4       0.0

      025y-072h      Pond 2/3c           BASE     26.33      9.57     15.00     58367      1.17      0.19       0.4       0.0

      025y-072h      Pond 2/3c           BASE     26.42      9.57     15.00     58396      1.18      0.19       0.4       0.0

      025y-072h      Pond 2/3c           BASE     26.50      9.58     15.00     58425      1.19      0.20       0.4       0.0

      025y-072h      Pond 2/3c           BASE     26.58      9.59     15.00     58454      1.20      0.21       0.4       0.0

      025y-072h      Pond 2/3c           BASE     26.67      9.59     15.00     58483      1.21      0.22       0.4       0.0

      025y-072h      Pond 2/3c           BASE     26.75      9.60     15.00     58513      1.22      0.22       0.4       0.0

      025y-072h      Pond 2/3c           BASE     26.83      9.60     15.00     58542      1.23      0.23       0.4       0.0

      025y-072h      Pond 2/3c           BASE     26.92      9.61     15.00     58571      1.24      0.24       0.4       0.0

      025y-072h      Pond 2/3c           BASE     27.00      9.61     15.00     58600      1.24      0.25       0.4       0.0

      025y-072h      Pond 2/3c           BASE     27.08      9.62     15.00     58630      1.25      0.25       0.4       0.0

      025y-072h      Pond 2/3c           BASE     27.17      9.62     15.00     58659      1.26      0.26       0.5       0.0
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Proposed Node Time Series Report

Midway Road Basin 2/3

06/18/2013

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total

                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out

                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      025y-072h      Pond 2/3c           BASE     27.25      9.63     15.00     58688      1.26      0.26       0.5       0.0

      025y-072h      Pond 2/3c           BASE     27.33      9.63     15.00     58717      1.27      0.27       0.5       0.0

      025y-072h      Pond 2/3c           BASE     27.42      9.64     15.00     58746      1.27      0.28       0.5       0.0

      025y-072h      Pond 2/3c           BASE     27.50      9.64     15.00     58776      1.28      0.28       0.5       0.0

      025y-072h      Pond 2/3c           BASE     27.58      9.65     15.00     58805      1.28      0.29       0.5       0.0

      025y-072h      Pond 2/3c           BASE     27.67      9.65     15.00     58834      1.29      0.29       0.5       0.0

      025y-072h      Pond 2/3c           BASE     27.75      9.66     15.00     58863      1.29      0.30       0.5       0.0

      025y-072h      Pond 2/3c           BASE     27.83      9.66     15.00     58892      1.30      0.30       0.5       0.0

      025y-072h      Pond 2/3c           BASE     27.92      9.67     15.00     58921      1.30      0.30       0.5       0.0

      025y-072h      Pond 2/3c           BASE     28.00      9.67     15.00     58950      1.30      0.31       0.5       0.0

      025y-072h      Pond 2/3c           BASE     28.08      9.68     15.00     58979      1.31      0.32       0.6       0.0

      025y-072h      Pond 2/3c           BASE     28.17      9.68     15.00     59008      1.31      0.33       0.6       0.1

      025y-072h      Pond 2/3c           BASE     28.25      9.69     15.00     59036      1.32      0.34       0.6       0.1

      025y-072h      Pond 2/3c           BASE     28.33      9.69     15.00     59065      1.32      0.34       0.6       0.1

      025y-072h      Pond 2/3c           BASE     28.42      9.70     15.00     59093      1.32      0.35       0.6       0.1

      025y-072h      Pond 2/3c           BASE     28.50      9.70     15.00     59121      1.33      0.36       0.6       0.1

      025y-072h      Pond 2/3c           BASE     28.58      9.71     15.00     59149      1.33      0.37       0.6       0.1

      025y-072h      Pond 2/3c           BASE     28.67      9.71     15.00     59177      1.33      0.38       0.6       0.1

      025y-072h      Pond 2/3c           BASE     28.75      9.72     15.00     59204      1.34      0.39       0.6       0.1

      025y-072h      Pond 2/3c           BASE     28.83      9.72     15.00     59231      1.34      0.40       0.6       0.1

      025y-072h      Pond 2/3c           BASE     28.92      9.73     15.00     59259      1.34      0.41       0.6       0.1

      025y-072h      Pond 2/3c           BASE     29.00      9.73     15.00     59286      1.34      0.42       0.7       0.1

      025y-072h      Pond 2/3c           BASE     29.08      9.74     15.00     59312      1.35      0.43       0.7       0.1

      025y-072h      Pond 2/3c           BASE     29.17      9.74     15.00     59339      1.35      0.43       0.7       0.1

      025y-072h      Pond 2/3c           BASE     29.25      9.74     15.00     59365      1.35      0.44       0.7       0.1

      025y-072h      Pond 2/3c           BASE     29.33      9.75     15.00     59391      1.35      0.45       0.7       0.1

      025y-072h      Pond 2/3c           BASE     29.42      9.75     15.00     59417      1.36      0.46       0.7       0.1

      025y-072h      Pond 2/3c           BASE     29.50      9.76     15.00     59443      1.36      0.47       0.7       0.1

      025y-072h      Pond 2/3c           BASE     29.58      9.76     15.00     59469      1.36      0.48       0.7       0.1

      025y-072h      Pond 2/3c           BASE     29.67      9.77     15.00     59494      1.36      0.49       0.7       0.1

      025y-072h      Pond 2/3c           BASE     29.75      9.77     15.00     59520      1.37      0.49       0.7       0.1

      025y-072h      Pond 2/3c           BASE     29.83      9.78     15.00     59545      1.37      0.50       0.7       0.1

      025y-072h      Pond 2/3c           BASE     29.92      9.78     15.00     59570      1.37      0.50       0.8       0.1

      025y-072h      Pond 2/3c           BASE     30.00      9.78     15.00     59595      1.37      0.50       0.8       0.1

      025y-072h      Pond 2/3c           BASE     30.08      9.79     15.00     59620      1.37      0.51       0.8       0.1

      025y-072h      Pond 2/3c           BASE     30.17      9.79     15.00     59645      1.37      0.51       0.8       0.1

      025y-072h      Pond 2/3c           BASE     30.25      9.80     15.00     59670      1.37      0.52       0.8       0.1

      025y-072h      Pond 2/3c           BASE     30.33      9.80     15.00     59694      1.38      0.52       0.8       0.1

      025y-072h      Pond 2/3c           BASE     30.42      9.81     15.00     59719      1.38      0.52       0.8       0.1

      025y-072h      Pond 2/3c           BASE     30.50      9.81     15.00     59743      1.38      0.53       0.8       0.1

      025y-072h      Pond 2/3c           BASE     30.58      9.81     15.00     59768      1.38      0.53       0.8       0.1

      025y-072h      Pond 2/3c           BASE     30.67      9.82     15.00     59792      1.38      0.53       0.8       0.1

      025y-072h      Pond 2/3c           BASE     30.75      9.82     15.00     59817      1.38      0.54       0.9       0.1

      025y-072h      Pond 2/3c           BASE     30.83      9.83     15.00     59841      1.39      0.54       0.9       0.2

      025y-072h      Pond 2/3c           BASE     30.92      9.83     15.00     59865      1.39      0.54       0.9       0.2

      025y-072h      Pond 2/3c           BASE     31.00      9.84     15.00     59889      1.39      0.55       0.9       0.2

      025y-072h      Pond 2/3c           BASE     31.08      9.84     15.00     59913      1.39      0.55       0.9       0.2

      025y-072h      Pond 2/3c           BASE     31.17      9.84     15.00     59937      1.39      0.55       0.9       0.2

      025y-072h      Pond 2/3c           BASE     31.25      9.85     15.00     59961      1.39      0.56       0.9       0.2

      025y-072h      Pond 2/3c           BASE     31.33      9.85     15.00     59985      1.39      0.56       0.9       0.2

      025y-072h      Pond 2/3c           BASE     31.42      9.86     15.00     60009      1.39      0.56       0.9       0.2

      025y-072h      Pond 2/3c           BASE     31.50      9.86     15.00     60033      1.40      0.57       0.9       0.2

      025y-072h      Pond 2/3c           BASE     31.58      9.86     15.00     60056      1.40      0.57       0.9       0.2

      025y-072h      Pond 2/3c           BASE     31.67      9.87     15.00     60080      1.40      0.57       1.0       0.2

      025y-072h      Pond 2/3c           BASE     31.75      9.87     15.00     60103      1.40      0.58       1.0       0.2

      025y-072h      Pond 2/3c           BASE     31.83      9.88     15.00     60127      1.40      0.58       1.0       0.2

      025y-072h      Pond 2/3c           BASE     31.92      9.88     15.00     60150      1.40      0.58       1.0       0.2

      025y-072h      Pond 2/3c           BASE     32.00      9.89     15.00     60174      1.40      0.59       1.0       0.2

      025y-072h      Pond 2/3c           BASE     32.08      9.89     15.00     60197      1.41      0.59       1.0       0.2

      025y-072h      Pond 2/3c           BASE     32.17      9.89     15.00     60220      1.41      0.59       1.0       0.2

      025y-072h      Pond 2/3c           BASE     32.25      9.90     15.00     60243      1.41      0.60       1.0       0.2

      025y-072h      Pond 2/3c           BASE     32.33      9.90     15.00     60267      1.41      0.60       1.0       0.2

      025y-072h      Pond 2/3c           BASE     32.42      9.91     15.00     60290      1.41      0.60       1.0       0.2

      025y-072h      Pond 2/3c           BASE     32.50      9.91     15.00     60313      1.41      0.60       1.1       0.2

      025y-072h      Pond 2/3c           BASE     32.58      9.91     15.00     60336      1.41      0.61       1.1       0.2

      025y-072h      Pond 2/3c           BASE     32.67      9.92     15.00     60358      1.41      0.61       1.1       0.2

      025y-072h      Pond 2/3c           BASE     32.75      9.92     15.00     60381      1.41      0.61       1.1       0.2

      025y-072h      Pond 2/3c           BASE     32.83      9.93     15.00     60404      1.42      0.62       1.1       0.2

      025y-072h      Pond 2/3c           BASE     32.92      9.93     15.00     60427      1.42      0.62       1.1       0.3

      025y-072h      Pond 2/3c           BASE     33.00      9.93     15.00     60449      1.42      0.62       1.1       0.3

      025y-072h      Pond 2/3c           BASE     33.08      9.94     15.00     60472      1.42      0.63       1.1       0.3

      025y-072h      Pond 2/3c           BASE     33.17      9.94     15.00     60494      1.42      0.63       1.1       0.3

      025y-072h      Pond 2/3c           BASE     33.25      9.95     15.00     60517      1.42      0.63       1.1       0.3

      025y-072h      Pond 2/3c           BASE     33.33      9.95     15.00     60539      1.42      0.63       1.2       0.3

      025y-072h      Pond 2/3c           BASE     33.42      9.95     15.00     60562      1.42      0.64       1.2       0.3

      025y-072h      Pond 2/3c           BASE     33.50      9.96     15.00     60584      1.43      0.64       1.2       0.3

      025y-072h      Pond 2/3c           BASE     33.58      9.96     15.00     60606      1.43      0.64       1.2       0.3

      025y-072h      Pond 2/3c           BASE     33.67      9.96     15.00     60629      1.43      0.64       1.2       0.3

      025y-072h      Pond 2/3c           BASE     33.75      9.97     15.00     60651      1.43      0.65       1.2       0.3

      025y-072h      Pond 2/3c           BASE     33.83      9.97     15.00     60673      1.43      0.65       1.2       0.3

      025y-072h      Pond 2/3c           BASE     33.92      9.98     15.00     60695      1.43      0.65       1.2       0.3

      025y-072h      Pond 2/3c           BASE     34.00      9.98     15.00     60717      1.43      0.65       1.2       0.3
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     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total

                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out

                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      025y-072h      Pond 2/3c           BASE     34.08      9.98     15.00     60739      1.43      0.66       1.2       0.3

      025y-072h      Pond 2/3c           BASE     34.17      9.99     15.00     60761      1.43      0.66       1.2       0.3

      025y-072h      Pond 2/3c           BASE     34.25      9.99     15.00     60783      1.43      0.66       1.3       0.3

      025y-072h      Pond 2/3c           BASE     34.33     10.00     15.00     60804      1.44      0.67       1.3       0.3

      025y-072h      Pond 2/3c           BASE     34.42     10.00     15.00     60826      1.44      0.67       1.3       0.3

      025y-072h      Pond 2/3c           BASE     34.50     10.00     15.00     60848      1.44      0.67       1.3       0.3

      025y-072h      Pond 2/3c           BASE     34.58     10.01     15.00     60869      1.44      0.67       1.3       0.3

      025y-072h      Pond 2/3c           BASE     34.67     10.01     15.00     60891      1.44      0.68       1.3       0.3

      025y-072h      Pond 2/3c           BASE     34.75     10.01     15.00     60913      1.44      0.68       1.3       0.3

      025y-072h      Pond 2/3c           BASE     34.83     10.02     15.00     60934      1.44      0.68       1.3       0.4

      025y-072h      Pond 2/3c           BASE     34.92     10.02     15.00     60955      1.44      0.68       1.3       0.4

      025y-072h      Pond 2/3c           BASE     35.00     10.03     15.00     60977      1.44      0.69       1.3       0.4

      025y-072h      Pond 2/3c           BASE     35.08     10.03     15.00     60998      1.44      0.69       1.4       0.4

      025y-072h      Pond 2/3c           BASE     35.17     10.03     15.00     61020      1.45      0.69       1.4       0.4

      025y-072h      Pond 2/3c           BASE     35.25     10.04     15.00     61041      1.45      0.69       1.4       0.4

      025y-072h      Pond 2/3c           BASE     35.33     10.04     15.00     61062      1.45      0.69       1.4       0.4

      025y-072h      Pond 2/3c           BASE     35.42     10.04     15.00     61083      1.45      0.70       1.4       0.4

      025y-072h      Pond 2/3c           BASE     35.50     10.05     15.00     61104      1.45      0.70       1.4       0.4

      025y-072h      Pond 2/3c           BASE     35.58     10.05     15.00     61125      1.45      0.70       1.4       0.4

      025y-072h      Pond 2/3c           BASE     35.67     10.06     15.00     61147      1.45      0.70       1.4       0.4

      025y-072h      Pond 2/3c           BASE     35.75     10.06     15.00     61167      1.45      0.71       1.4       0.4

      025y-072h      Pond 2/3c           BASE     35.83     10.06     15.00     61188      1.45      0.71       1.4       0.4

      025y-072h      Pond 2/3c           BASE     35.92     10.07     15.00     61209      1.45      0.71       1.5       0.4

      025y-072h      Pond 2/3c           BASE     36.00     10.07     15.00     61230      1.46      0.71       1.5       0.4

      025y-072h      Pond 2/3c           BASE     36.08     10.07     15.00     61251      1.46      0.72       1.5       0.4

      025y-072h      Pond 2/3c           BASE     36.17     10.08     15.00     61272      1.46      0.72       1.5       0.4

      025y-072h      Pond 2/3c           BASE     36.25     10.08     15.00     61292      1.46      0.72       1.5       0.4

      025y-072h      Pond 2/3c           BASE     36.33     10.08     15.00     61313      1.46      0.72       1.5       0.4

      025y-072h      Pond 2/3c           BASE     36.42     10.09     15.00     61334      1.46      0.72       1.5       0.4

      025y-072h      Pond 2/3c           BASE     36.50     10.09     15.00     61354      1.46      0.73       1.5       0.5

      025y-072h      Pond 2/3c           BASE     36.58     10.10     15.00     61375      1.46      0.73       1.5       0.5

      025y-072h      Pond 2/3c           BASE     36.67     10.10     15.00     61395      1.47      0.73       1.5       0.5

      025y-072h      Pond 2/3c           BASE     36.75     10.10     15.00     61416      1.47      0.73       1.6       0.5

      025y-072h      Pond 2/3c           BASE     36.83     10.11     15.00     61436      1.47      0.74       1.6       0.5

      025y-072h      Pond 2/3c           BASE     36.92     10.11     15.00     61457      1.47      0.74       1.6       0.5

      025y-072h      Pond 2/3c           BASE     37.00     10.11     15.00     61477      1.47      0.74       1.6       0.5

      025y-072h      Pond 2/3c           BASE     37.08     10.12     15.00     61498      1.47      0.74       1.6       0.5

      025y-072h      Pond 2/3c           BASE     37.17     10.12     15.00     61518      1.47      0.74       1.6       0.5

      025y-072h      Pond 2/3c           BASE     37.25     10.12     15.00     61538      1.48      0.75       1.6       0.5

      025y-072h      Pond 2/3c           BASE     37.33     10.13     15.00     61559      1.48      0.75       1.6       0.5

      025y-072h      Pond 2/3c           BASE     37.42     10.13     15.00     61579      1.48      0.75       1.6       0.5

      025y-072h      Pond 2/3c           BASE     37.50     10.13     15.00     61599      1.48      0.75       1.7       0.5

      025y-072h      Pond 2/3c           BASE     37.58     10.14     15.00     61620      1.48      0.75       1.7       0.5

      025y-072h      Pond 2/3c           BASE     37.67     10.14     15.00     61640      1.48      0.76       1.7       0.5

      025y-072h      Pond 2/3c           BASE     37.75     10.15     15.00     61660      1.48      0.76       1.7       0.5

      025y-072h      Pond 2/3c           BASE     37.83     10.15     15.00     61680      1.48      0.76       1.7       0.5

      025y-072h      Pond 2/3c           BASE     37.92     10.15     15.00     61700      1.48      0.76       1.7       0.5

      025y-072h      Pond 2/3c           BASE     38.00     10.16     15.00     61720      1.49      0.77       1.7       0.5

      025y-072h      Pond 2/3c           BASE     38.08     10.16     15.00     61740      1.49      0.77       1.7       0.5

      025y-072h      Pond 2/3c           BASE     38.17     10.16     15.00     61760      1.49      0.77       1.7       0.6

      025y-072h      Pond 2/3c           BASE     38.25     10.17     15.00     61780      1.49      0.77       1.7       0.6

      025y-072h      Pond 2/3c           BASE     38.33     10.17     15.00     61800      1.49      0.77       1.8       0.6

      025y-072h      Pond 2/3c           BASE     38.42     10.17     15.00     61820      1.49      0.78       1.8       0.6

      025y-072h      Pond 2/3c           BASE     38.50     10.18     15.00     61840      1.49      0.78       1.8       0.6

      025y-072h      Pond 2/3c           BASE     38.58     10.18     15.00     61860      1.49      0.78       1.8       0.6

      025y-072h      Pond 2/3c           BASE     38.67     10.18     15.00     61880      1.49      0.78       1.8       0.6

      025y-072h      Pond 2/3c           BASE     38.75     10.19     15.00     61899      1.49      0.78       1.8       0.6

      025y-072h      Pond 2/3c           BASE     38.83     10.19     15.00     61919      1.50      0.79       1.8       0.6

      025y-072h      Pond 2/3c           BASE     38.92     10.19     15.00     61939      1.50      0.79       1.8       0.6

      025y-072h      Pond 2/3c           BASE     39.00     10.20     15.00     61959      1.50      0.79       1.8       0.6

      025y-072h      Pond 2/3c           BASE     39.08     10.20     15.00     61978      1.50      0.79       1.8       0.6

      025y-072h      Pond 2/3c           BASE     39.17     10.20     15.00     61998      1.50      0.79       1.9       0.6

      025y-072h      Pond 2/3c           BASE     39.25     10.21     15.00     62017      1.50      0.79       1.9       0.6

      025y-072h      Pond 2/3c           BASE     39.33     10.21     15.00     62037      1.50      0.80       1.9       0.6

      025y-072h      Pond 2/3c           BASE     39.42     10.21     15.00     62056      1.50      0.80       1.9       0.6

      025y-072h      Pond 2/3c           BASE     39.50     10.22     15.00     62076      1.50      0.80       1.9       0.6

      025y-072h      Pond 2/3c           BASE     39.58     10.22     15.00     62095      1.50      0.80       1.9       0.6

      025y-072h      Pond 2/3c           BASE     39.67     10.22     15.00     62115      1.50      0.80       1.9       0.7

      025y-072h      Pond 2/3c           BASE     39.75     10.23     15.00     62134      1.51      0.81       1.9       0.7

      025y-072h      Pond 2/3c           BASE     39.83     10.23     15.00     62153      1.51      0.81       1.9       0.7

      025y-072h      Pond 2/3c           BASE     39.92     10.23     15.00     62172      1.51      0.81       1.9       0.7

      025y-072h      Pond 2/3c           BASE     40.00     10.24     15.00     62192      1.51      0.81       2.0       0.7

      025y-072h      Pond 2/3c           BASE     40.08     10.24     15.00     62211      1.51      0.81       2.0       0.7

      025y-072h      Pond 2/3c           BASE     40.17     10.24     15.00     62230      1.51      0.82       2.0       0.7

      025y-072h      Pond 2/3c           BASE     40.25     10.25     15.00     62249      1.51      0.82       2.0       0.7

      025y-072h      Pond 2/3c           BASE     40.33     10.25     15.00     62268      1.51      0.82       2.0       0.7

      025y-072h      Pond 2/3c           BASE     40.42     10.25     15.00     62287      1.51      0.82       2.0       0.7

      025y-072h      Pond 2/3c           BASE     40.50     10.26     15.00     62306      1.51      0.82       2.0       0.7

      025y-072h      Pond 2/3c           BASE     40.58     10.26     15.00     62325      1.51      0.82       2.0       0.7

      025y-072h      Pond 2/3c           BASE     40.67     10.26     15.00     62344      1.51      0.83       2.0       0.7

      025y-072h      Pond 2/3c           BASE     40.75     10.27     15.00     62363      1.51      0.83       2.1       0.7

      025y-072h      Pond 2/3c           BASE     40.83     10.27     15.00     62382      1.51      0.83       2.1       0.7
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Proposed Node Time Series Report
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     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total

                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out

                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      025y-072h      Pond 2/3c           BASE     40.92     10.27     15.00     62401      1.52      0.83       2.1       0.7

      025y-072h      Pond 2/3c           BASE     41.00     10.28     15.00     62420      1.52      0.83       2.1       0.7

      025y-072h      Pond 2/3c           BASE     41.08     10.28     15.00     62438      1.52      0.84       2.1       0.7

      025y-072h      Pond 2/3c           BASE     41.17     10.28     15.00     62457      1.52      0.84       2.1       0.8

      025y-072h      Pond 2/3c           BASE     41.25     10.29     15.00     62476      1.52      0.84       2.1       0.8

      025y-072h      Pond 2/3c           BASE     41.33     10.29     15.00     62495      1.52      0.84       2.1       0.8

      025y-072h      Pond 2/3c           BASE     41.42     10.29     15.00     62513      1.52      0.84       2.1       0.8

      025y-072h      Pond 2/3c           BASE     41.50     10.30     15.00     62532      1.52      0.84       2.1       0.8

      025y-072h      Pond 2/3c           BASE     41.58     10.30     15.00     62550      1.52      0.85       2.2       0.8

      025y-072h      Pond 2/3c           BASE     41.67     10.30     15.00     62569      1.52      0.85       2.2       0.8

      025y-072h      Pond 2/3c           BASE     41.75     10.31     15.00     62587      1.52      0.85       2.2       0.8

      025y-072h      Pond 2/3c           BASE     41.83     10.31     15.00     62606      1.52      0.85       2.2       0.8

      025y-072h      Pond 2/3c           BASE     41.92     10.31     15.00     62624      1.52      0.85       2.2       0.8

      025y-072h      Pond 2/3c           BASE     42.00     10.32     15.00     62643      1.52      0.85       2.2       0.8

      025y-072h      Pond 2/3c           BASE     42.08     10.32     15.00     62661      1.52      0.86       2.2       0.8

      025y-072h      Pond 2/3c           BASE     42.17     10.32     15.00     62679      1.52      0.86       2.2       0.8

      025y-072h      Pond 2/3c           BASE     42.25     10.33     15.00     62698      1.53      0.86       2.2       0.8

      025y-072h      Pond 2/3c           BASE     42.33     10.33     15.00     62716      1.53      0.86       2.3       0.8

      025y-072h      Pond 2/3c           BASE     42.42     10.33     15.00     62734      1.53      0.86       2.3       0.8

      025y-072h      Pond 2/3c           BASE     42.50     10.34     15.00     62752      1.53      0.86       2.3       0.8

      025y-072h      Pond 2/3c           BASE     42.58     10.34     15.00     62770      1.53      0.87       2.3       0.9

      025y-072h      Pond 2/3c           BASE     42.67     10.34     15.00     62788      1.53      0.87       2.3       0.9

      025y-072h      Pond 2/3c           BASE     42.75     10.35     15.00     62806      1.53      0.87       2.3       0.9

      025y-072h      Pond 2/3c           BASE     42.83     10.35     15.00     62825      1.53      0.87       2.3       0.9

      025y-072h      Pond 2/3c           BASE     42.92     10.35     15.00     62843      1.53      0.87       2.3       0.9

      025y-072h      Pond 2/3c           BASE     43.00     10.35     15.00     62861      1.53      0.87       2.3       0.9

      025y-072h      Pond 2/3c           BASE     43.08     10.36     15.00     62879      1.53      0.88       2.3       0.9

      025y-072h      Pond 2/3c           BASE     43.17     10.36     15.00     62896      1.53      0.88       2.4       0.9

      025y-072h      Pond 2/3c           BASE     43.25     10.36     15.00     62914      1.53      0.88       2.4       0.9

      025y-072h      Pond 2/3c           BASE     43.33     10.37     15.00     62932      1.53      0.88       2.4       0.9

      025y-072h      Pond 2/3c           BASE     43.42     10.37     15.00     62950      1.53      0.88       2.4       0.9

      025y-072h      Pond 2/3c           BASE     43.50     10.37     15.00     62968      1.53      0.88       2.4       0.9

      025y-072h      Pond 2/3c           BASE     43.58     10.38     15.00     62986      1.54      0.88       2.4       0.9

      025y-072h      Pond 2/3c           BASE     43.67     10.38     15.00     63003      1.54      0.89       2.4       0.9

      025y-072h      Pond 2/3c           BASE     43.75     10.38     15.00     63021      1.54      0.89       2.4       0.9

      025y-072h      Pond 2/3c           BASE     43.83     10.39     15.00     63038      1.54      0.89       2.4       0.9

      025y-072h      Pond 2/3c           BASE     43.92     10.39     15.00     63056      1.54      0.89       2.5       1.0

      025y-072h      Pond 2/3c           BASE     44.00     10.39     15.00     63074      1.54      0.89       2.5       1.0

      025y-072h      Pond 2/3c           BASE     44.08     10.40     15.00     63091      1.54      0.89       2.5       1.0

      025y-072h      Pond 2/3c           BASE     44.17     10.40     15.00     63109      1.54      0.90       2.5       1.0

      025y-072h      Pond 2/3c           BASE     44.25     10.40     15.00     63126      1.54      0.90       2.5       1.0

      025y-072h      Pond 2/3c           BASE     44.33     10.40     15.00     63144      1.54      0.90       2.5       1.0

      025y-072h      Pond 2/3c           BASE     44.42     10.41     15.00     63161      1.54      0.90       2.5       1.0

      025y-072h      Pond 2/3c           BASE     44.50     10.41     15.00     63179      1.54      0.90       2.5       1.0

      025y-072h      Pond 2/3c           BASE     44.58     10.41     15.00     63196      1.54      0.90       2.5       1.0

      025y-072h      Pond 2/3c           BASE     44.67     10.42     15.00     63213      1.54      0.90       2.5       1.0

      025y-072h      Pond 2/3c           BASE     44.75     10.42     15.00     63231      1.54      0.91       2.6       1.0

      025y-072h      Pond 2/3c           BASE     44.83     10.42     15.00     63248      1.54      0.91       2.6       1.0

      025y-072h      Pond 2/3c           BASE     44.92     10.43     15.00     63265      1.54      0.91       2.6       1.0

      025y-072h      Pond 2/3c           BASE     45.00     10.43     15.00     63282      1.54      0.91       2.6       1.0

      025y-072h      Pond 2/3c           BASE     45.08     10.43     15.00     63300      1.54      0.91       2.6       1.0

      025y-072h      Pond 2/3c           BASE     45.17     10.43     15.00     63317      1.55      0.91       2.6       1.0

      025y-072h      Pond 2/3c           BASE     45.25     10.44     15.00     63334      1.55      0.91       2.6       1.0

      025y-072h      Pond 2/3c           BASE     45.33     10.44     15.00     63351      1.55      0.92       2.6       1.1

      025y-072h      Pond 2/3c           BASE     45.42     10.44     15.00     63368      1.55      0.92       2.6       1.1

      025y-072h      Pond 2/3c           BASE     45.50     10.45     15.00     63385      1.55      0.92       2.7       1.1

      025y-072h      Pond 2/3c           BASE     45.58     10.45     15.00     63402      1.55      0.92       2.7       1.1

      025y-072h      Pond 2/3c           BASE     45.67     10.45     15.00     63419      1.55      0.92       2.7       1.1

      025y-072h      Pond 2/3c           BASE     45.75     10.46     15.00     63436      1.55      0.92       2.7       1.1

      025y-072h      Pond 2/3c           BASE     45.83     10.46     15.00     63453      1.55      0.92       2.7       1.1

      025y-072h      Pond 2/3c           BASE     45.92     10.46     15.00     63470      1.55      0.93       2.7       1.1

      025y-072h      Pond 2/3c           BASE     46.00     10.46     15.00     63487      1.55      0.93       2.7       1.1

      025y-072h      Pond 2/3c           BASE     46.08     10.47     15.00     63504      1.55      0.93       2.7       1.1

      025y-072h      Pond 2/3c           BASE     46.17     10.47     15.00     63520      1.55      0.93       2.7       1.1

      025y-072h      Pond 2/3c           BASE     46.25     10.47     15.00     63537      1.55      0.93       2.8       1.1

      025y-072h      Pond 2/3c           BASE     46.33     10.48     15.00     63554      1.55      0.93       2.8       1.1

      025y-072h      Pond 2/3c           BASE     46.42     10.48     15.00     63570      1.55      0.93       2.8       1.1

      025y-072h      Pond 2/3c           BASE     46.50     10.48     15.00     63587      1.55      0.94       2.8       1.1

      025y-072h      Pond 2/3c           BASE     46.58     10.48     15.00     63604      1.55      0.94       2.8       1.2

      025y-072h      Pond 2/3c           BASE     46.67     10.49     15.00     63620      1.55      0.94       2.8       1.2

      025y-072h      Pond 2/3c           BASE     46.75     10.49     15.00     63637      1.55      0.94       2.8       1.2

      025y-072h      Pond 2/3c           BASE     46.83     10.49     15.00     63654      1.56      0.94       2.8       1.2

      025y-072h      Pond 2/3c           BASE     46.92     10.50     15.00     63670      1.56      0.94       2.8       1.2

      025y-072h      Pond 2/3c           BASE     47.00     10.50     15.00     63687      1.56      0.94       2.8       1.2

      025y-072h      Pond 2/3c           BASE     47.08     10.50     15.00     63703      1.56      0.95       2.9       1.2

      025y-072h      Pond 2/3c           BASE     47.17     10.50     15.00     63720      1.56      0.95       2.9       1.2

      025y-072h      Pond 2/3c           BASE     47.25     10.51     15.00     63736      1.56      0.95       2.9       1.2

      025y-072h      Pond 2/3c           BASE     47.33     10.51     15.00     63752      1.56      0.95       2.9       1.2

      025y-072h      Pond 2/3c           BASE     47.42     10.51     15.00     63769      1.56      0.95       2.9       1.2

      025y-072h      Pond 2/3c           BASE     47.50     10.52     15.00     63785      1.56      0.95       2.9       1.2

      025y-072h      Pond 2/3c           BASE     47.58     10.52     15.00     63801      1.56      0.95       2.9       1.2

      025y-072h      Pond 2/3c           BASE     47.67     10.52     15.00     63818      1.56      0.96       2.9       1.2
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     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total

                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out

                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      025y-072h      Pond 2/3c           BASE     47.75     10.52     15.00     63834      1.56      0.96       2.9       1.2

      025y-072h      Pond 2/3c           BASE     47.83     10.53     15.00     63850      1.56      0.96       3.0       1.2

      025y-072h      Pond 2/3c           BASE     47.92     10.53     15.00     63867      1.56      0.96       3.0       1.3

      025y-072h      Pond 2/3c           BASE     48.00     10.53     15.00     63883      1.56      0.96       3.0       1.3

      025y-072h      Pond 2/3c           BASE     48.08     10.54     15.00     63899      1.56      0.96       3.0       1.3

      025y-072h      Pond 2/3c           BASE     48.17     10.54     15.00     63915      1.56      0.96       3.0       1.3

      025y-072h      Pond 2/3c           BASE     48.25     10.54     15.00     63931      1.57      0.96       3.0       1.3

      025y-072h      Pond 2/3c           BASE     48.33     10.54     15.00     63947      1.57      0.97       3.0       1.3

      025y-072h      Pond 2/3c           BASE     48.42     10.55     15.00     63964      1.58      0.97       3.0       1.3

      025y-072h      Pond 2/3c           BASE     48.50     10.55     15.00     63980      1.58      0.97       3.0       1.3

      025y-072h      Pond 2/3c           BASE     48.58     10.55     15.00     63997      1.59      0.97       3.1       1.3

      025y-072h      Pond 2/3c           BASE     48.67     10.56     15.00     64013      1.60      0.97       3.1       1.3

      025y-072h      Pond 2/3c           BASE     48.75     10.56     15.00     64030      1.60      0.97       3.1       1.3

      025y-072h      Pond 2/3c           BASE     48.83     10.56     15.00     64047      1.61      0.97       3.1       1.3

      025y-072h      Pond 2/3c           BASE     48.92     10.57     15.00     64064      1.62      0.98       3.1       1.3

      025y-072h      Pond 2/3c           BASE     49.00     10.57     15.00     64082      1.63      0.98       3.1       1.3

      025y-072h      Pond 2/3c           BASE     49.08     10.57     15.00     64099      1.63      0.98       3.1       1.3

      025y-072h      Pond 2/3c           BASE     49.17     10.57     15.00     64117      1.64      0.98       3.1       1.4

      025y-072h      Pond 2/3c           BASE     49.25     10.58     15.00     64135      1.65      0.98       3.1       1.4

      025y-072h      Pond 2/3c           BASE     49.33     10.58     15.00     64153      1.65      0.98       3.2       1.4

      025y-072h      Pond 2/3c           BASE     49.42     10.58     15.00     64171      1.66      0.98       3.2       1.4

      025y-072h      Pond 2/3c           BASE     49.50     10.59     15.00     64189      1.67      0.99       3.2       1.4

      025y-072h      Pond 2/3c           BASE     49.58     10.59     15.00     64207      1.67      0.99       3.2       1.4

      025y-072h      Pond 2/3c           BASE     49.67     10.59     15.00     64226      1.68      0.99       3.2       1.4

      025y-072h      Pond 2/3c           BASE     49.75     10.60     15.00     64244      1.69      0.99       3.2       1.4

      025y-072h      Pond 2/3c           BASE     49.83     10.60     15.00     64263      1.69      0.99       3.2       1.4

      025y-072h      Pond 2/3c           BASE     49.92     10.60     15.00     64282      1.70      0.99       3.2       1.4

      025y-072h      Pond 2/3c           BASE     50.00     10.61     15.00     64301      1.70      0.99       3.2       1.4

      025y-072h      Pond 2/3c           BASE     50.25     10.62     15.00     64358      1.72      1.00       3.3       1.4

      025y-072h      Pond 2/3c           BASE     50.50     10.63     15.00     64418      1.76      1.00       3.3       1.5

      025y-072h      Pond 2/3c           BASE     50.75     10.64     15.00     64480      1.81      1.01       3.4       1.5

      025y-072h      Pond 2/3c           BASE     51.00     10.65     15.00     64546      1.86      1.01       3.4       1.5

      025y-072h      Pond 2/3c           BASE     51.25     10.66     15.00     64615      1.91      1.02       3.4       1.5

      025y-072h      Pond 2/3c           BASE     51.50     10.67     15.00     64687      1.96      1.02       3.5       1.5

      025y-072h      Pond 2/3c           BASE     51.75     10.69     15.00     64764      2.01      1.03       3.5       1.6

      025y-072h      Pond 2/3c           BASE     52.00     10.70     15.00     64843      2.06      1.04       3.6       1.6

      025y-072h      Pond 2/3c           BASE     52.25     10.72     15.00     64926      2.12      1.04       3.6       1.6

      025y-072h      Pond 2/3c           BASE     52.50     10.73     15.00     65014      2.21      1.05       3.6       1.6

      025y-072h      Pond 2/3c           BASE     52.75     10.75     15.00     65111      2.32      1.06       3.7       1.7

      025y-072h      Pond 2/3c           BASE     53.00     10.77     15.00     65215      2.43      1.06       3.7       1.7

      025y-072h      Pond 2/3c           BASE     53.25     10.79     15.00     65327      2.55      1.07       3.8       1.7

      025y-072h      Pond 2/3c           BASE     53.50     10.81     15.00     65449      2.69      1.08       3.8       1.7

      025y-072h      Pond 2/3c           BASE     53.75     10.83     15.00     65580      2.84      1.09       3.9       1.7

      025y-072h      Pond 2/3c           BASE     54.00     10.85     15.00     65723      2.98      1.10       4.0       1.8

      025y-072h      Pond 2/3c           BASE     54.25     10.88     15.00     65875      3.12      1.11       4.0       1.8

      025y-072h      Pond 2/3c           BASE     54.50     10.91     15.00     66038      3.28      1.12       4.1       1.8

      025y-072h      Pond 2/3c           BASE     54.75     10.94     15.00     66212      3.45      1.13       4.2       1.8

      025y-072h      Pond 2/3c           BASE     55.00     10.97     15.00     66398      3.60      1.15       4.2       1.9

      025y-072h      Pond 2/3c           BASE     55.25     11.01     15.00     66593      3.76      1.16       4.3       1.9

      025y-072h      Pond 2/3c           BASE     55.50     11.04     15.00     66799      3.93      1.17       4.4       1.9

      025y-072h      Pond 2/3c           BASE     55.75     11.08     15.00     67018      4.11      1.19       4.5       1.9

      025y-072h      Pond 2/3c           BASE     56.00     11.12     15.00     67248      4.27      1.20       4.6       2.0

      025y-072h      Pond 2/3c           BASE     56.25     11.16     15.00     67488      4.43      1.22       4.6       2.0

      025y-072h      Pond 2/3c           BASE     56.50     11.21     15.00     67739      4.62      1.23       4.7       2.0

      025y-072h      Pond 2/3c           BASE     56.75     11.25     15.00     68004      4.82      1.25       4.8       2.0

      025y-072h      Pond 2/3c           BASE     57.00     11.30     15.00     68280      5.01      1.27       4.9       2.1

      025y-072h      Pond 2/3c           BASE     57.25     11.35     15.00     68567      5.19      1.29       5.0       2.1

      025y-072h      Pond 2/3c           BASE     57.50     11.40     15.00     68868      5.42      1.30       5.2       2.1

      025y-072h      Pond 2/3c           BASE     57.75     11.46     15.00     69185      5.69      1.32       5.3       2.1

      025y-072h      Pond 2/3c           BASE     58.00     11.52     15.00     69520      5.98      1.34       5.4       2.2

      025y-072h      Pond 2/3c           BASE     58.25     11.58     15.00     69873      6.27      1.36       5.5       2.2

      025y-072h      Pond 2/3c           BASE     58.50     11.64     15.00     70244      6.58      1.38       5.6       2.2

      025y-072h      Pond 2/3c           BASE     58.75     11.71     15.00     70637      6.99      1.41       5.8       2.3

      025y-072h      Pond 2/3c           BASE     59.00     11.79     15.00     71062      7.55      1.43       5.9       2.3

      025y-072h      Pond 2/3c           BASE     59.25     11.87     15.00     71531      8.42      1.45       6.1       2.3

      025y-072h      Pond 2/3c           BASE     59.50     11.96     15.00     72073      9.65      1.48       6.3       2.3

      025y-072h      Pond 2/3c           BASE     59.75     12.09     15.00     72811     15.93      1.52       6.6       2.4

      025y-072h      Pond 2/3c           BASE     60.00     12.35     15.00     74282     30.05      1.52       7.0       2.4

      025y-072h      Pond 2/3c           BASE     60.25     12.77     15.00     76674     41.37      2.10       7.8       2.4

      025y-072h      Pond 2/3c           BASE     60.50     13.23     15.00     80008     43.21      3.48       8.6       2.5

      025y-072h      Pond 2/3c           BASE     60.75     13.64     15.00     83541     37.17      5.13       9.5       2.6

      025y-072h      Pond 2/3c           BASE     61.00     13.90     15.00     85866     24.70      6.38      10.1       2.7

      025y-072h      Pond 2/3c           BASE     61.25     14.05     15.00     87135     18.54      7.12      10.6       2.8

      025y-072h      Pond 2/3c           BASE     61.50     14.15     15.00     88040     16.64      7.67      10.9       3.0

      025y-072h      Pond 2/3c           BASE     61.75     14.23     15.00     88750     15.20      8.12      11.2       3.2

      025y-072h      Pond 2/3c           BASE     62.00     14.30     15.00     89307     14.12      8.48      11.6       3.3

      025y-072h      Pond 2/3c           BASE     62.25     14.35     15.00     89751     13.32      8.78      11.8       3.5

      025y-072h      Pond 2/3c           BASE     62.50     14.39     15.00     90105     12.62      9.02      12.1       3.7

      025y-072h      Pond 2/3c           BASE     62.75     14.42     15.00     90379     11.94      9.21      12.4       3.9

      025y-072h      Pond 2/3c           BASE     63.00     14.44     15.00     90581     11.30      9.36      12.6       4.1

      025y-072h      Pond 2/3c           BASE     63.25     14.46     15.00     90718     10.70      9.47      12.8       4.3

      025y-072h      Pond 2/3c           BASE     63.50     14.47     15.00     90797     10.13      9.53      13.0       4.5
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Proposed Node Time Series Report

Midway Road Basin 2/3

06/18/2013

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total

                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out

                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      025y-072h      Pond 2/3c           BASE     63.75     14.47     15.00     90824      9.63      9.57      13.2       4.7

      025y-072h      Pond 2/3c           BASE     64.00     14.47     15.00     90811      9.23      9.58      13.4       4.9

      025y-072h      Pond 2/3c           BASE     64.25     14.46     15.00     90762      8.77      9.56      13.6       5.1

      025y-072h      Pond 2/3c           BASE     64.50     14.45     15.00     90674      8.27      9.52      13.8       5.3

      025y-072h      Pond 2/3c           BASE     64.75     14.44     15.00     90546      7.78      9.46      14.0       5.5

      025y-072h      Pond 2/3c           BASE     65.00     14.42     15.00     90389      7.44      9.38      14.1       5.6

      025y-072h      Pond 2/3c           BASE     65.25     14.40     15.00     90215      7.23      9.29      14.3       5.8

      025y-072h      Pond 2/3c           BASE     65.50     14.38     15.00     90032      7.05      9.19      14.4       6.0

      025y-072h      Pond 2/3c           BASE     65.75     14.36     15.00     89844      6.91      9.09      14.6       6.2

      025y-072h      Pond 2/3c           BASE     66.00     14.34     15.00     89652      6.78      8.98      14.7       6.4

      025y-072h      Pond 2/3c           BASE     66.25     14.31     15.00     89459      6.67      8.88      14.8       6.6

      025y-072h      Pond 2/3c           BASE     66.50     14.29     15.00     89266      6.57      8.77      15.0       6.8

      025y-072h      Pond 2/3c           BASE     66.75     14.27     15.00     89073      6.48      8.66      15.1       7.0

      025y-072h      Pond 2/3c           BASE     67.00     14.25     15.00     88882      6.40      8.56      15.3       7.1

      025y-072h      Pond 2/3c           BASE     67.25     14.23     15.00     88692      6.31      8.45      15.4       7.3

      025y-072h      Pond 2/3c           BASE     67.50     14.21     15.00     88505      6.24      8.34      15.5       7.5

      025y-072h      Pond 2/3c           BASE     67.75     14.18     15.00     88319      6.17      8.24      15.6       7.7

      025y-072h      Pond 2/3c           BASE     68.00     14.16     15.00     88137      6.10      8.13      15.8       7.8

      025y-072h      Pond 2/3c           BASE     68.25     14.14     15.00     87955      5.97      8.03      15.9       8.0

      025y-072h      Pond 2/3c           BASE     68.50     14.12     15.00     87770      5.83      7.93      16.0       8.2

      025y-072h      Pond 2/3c           BASE     68.75     14.10     15.00     87580      5.68      7.82      16.1       8.3

      025y-072h      Pond 2/3c           BASE     69.00     14.08     15.00     87387      5.55      7.71      16.2       8.5

      025y-072h      Pond 2/3c           BASE     69.25     14.05     15.00     87193      5.44      7.60      16.4       8.6

      025y-072h      Pond 2/3c           BASE     69.50     14.03     15.00     86999      5.35      7.50      16.5       8.8

      025y-072h      Pond 2/3c           BASE     69.75     14.01     15.00     86805      5.26      7.39      16.6       8.9

      025y-072h      Pond 2/3c           BASE     70.00     13.99     15.00     86614      5.17      7.28      16.7       9.1

      025y-072h      Pond 2/3c           BASE     70.50     13.94     15.00     86236      5.03      7.08      16.9       9.4

      025y-072h      Pond 2/3c           BASE     71.00     13.90     15.00     85868      4.89      6.88      17.1       9.7

      025y-072h      Pond 2/3c           BASE     71.50     13.86     15.00     85510      4.76      6.68      17.3      10.0

      025y-072h      Pond 2/3c           BASE     72.00     13.82     15.00     85163      4.63      6.49      17.5      10.2

      025y-072h      Pond 2/3c           BASE     72.50     13.78     15.00     84802      4.18      6.29      17.7      10.5

      025y-072h      Pond 2/3c           BASE     73.00     13.73     15.00     84389      3.75      6.06      17.8      10.8

      025y-072h      Pond 2/3c           BASE     73.50     13.68     15.00     83945      3.35      5.83      18.0      11.0

      025y-072h      Pond 2/3c           BASE     74.00     13.62     15.00     83440      2.59      5.56      18.1      11.2

      025y-072h      Pond 2/3c           BASE     74.50     13.55     15.00     82808      1.63      5.24      18.2      11.5

      025y-072h      Pond 2/3c           BASE     75.00     13.47     15.00     82114      1.25      4.89      18.3      11.7

      025y-072h      Pond 2/3c           BASE     75.50     13.39     15.00     81425      1.04      4.56      18.3      11.9

      025y-072h      Pond 2/3c           BASE     76.00     13.32     15.00     80759      0.89      4.25      18.3      12.0

      025y-072h      Pond 2/3c           BASE     76.50     13.24     15.00     80121      0.79      3.97      18.4      12.2

      025y-072h      Pond 2/3c           BASE     77.00     13.17     15.00     79515      0.71      3.70      18.4      12.4

      025y-072h      Pond 2/3c           BASE     77.50     13.11     15.00     78940      0.64      3.46      18.4      12.5

      025y-072h      Pond 2/3c           BASE     78.00     13.04     15.00     78395      0.59      3.25      18.5      12.7

      025y-072h      Pond 2/3c           BASE     78.50     12.99     15.00     77921      0.55      3.05      18.5      12.8

      025y-072h      Pond 2/3c           BASE     79.00     12.93     15.00     77600      0.51      2.87      18.5      12.9

      025y-072h      Pond 2/3c           BASE     79.50     12.88     15.00     77295      0.48      2.70      18.5      13.0

      025y-072h      Pond 2/3c           BASE     80.00     12.83     15.00     77006      0.45      2.55      18.6      13.1

      025y-072h      Pond 2/3c           BASE     80.50     12.78     15.00     76732      0.42      2.42      18.6      13.2

      025y-072h      Pond 2/3c           BASE     81.00     12.73     15.00     76470      0.70      2.30      18.6      13.3

      025y-072h      Pond 2/3c           BASE     81.50     12.69     15.00     76220      0.59      2.19      18.6      13.4

      025y-072h      Pond 2/3c           BASE     82.00     12.65     15.00     75981     -0.75      2.09      18.6      13.5

      025y-072h      Pond 2/3c           BASE     82.50     12.61     15.00     75752      0.69      1.99      18.6      13.6

      025y-072h      Pond 2/3c           BASE     83.00     12.57     15.00     75532     -0.82      1.91      18.6      13.7

      025y-072h      Pond 2/3c           BASE     83.50     12.53     15.00     75319      1.47      1.84      18.6      13.8

      025y-072h      Pond 2/3c           BASE     84.00     12.50     15.00     75114      0.00      1.78      18.7      13.8

      025y-072h      Pond 2/3c           BASE     84.50     12.46     15.00     74915      0.58      1.72      18.7      13.9

      025y-072h      Pond 2/3c           BASE     85.00     12.43     15.00     74722     -0.64      1.67      18.7      14.0

      025y-072h      Pond 2/3c           BASE     85.50     12.39     15.00     74532      1.48      1.63      18.7      14.0

      025y-072h      Pond 2/3c           BASE     86.00     12.36     15.00     74346      0.54      1.60      18.7      14.1

      025y-072h      Pond 2/3c           BASE     86.50     12.33     15.00     74163      0.53      1.59      18.8      14.2

      025y-072h      Pond 2/3c           BASE     87.00     12.30     15.00     73979      1.83      1.58      18.8      14.2

      025y-072h      Pond 2/3c           BASE     87.50     12.26     15.00     73796     -0.99      1.57      18.8      14.3

      025y-072h      Pond 2/3c           BASE     88.00     12.23     15.00     73614     -0.98      1.56      18.8      14.4

      025y-072h      Pond 2/3c           BASE     88.50     12.20     15.00     73432      1.85      1.55      18.8      14.4

      025y-072h      Pond 2/3c           BASE     89.00     12.17     15.00     73251      1.24      1.54      18.9      14.5

      025y-072h      Pond 2/3c           BASE     89.50     12.14     15.00     73070      0.00      1.53      18.9      14.6

      025y-072h      Pond 2/3c           BASE     90.00     12.11     15.00     72890      0.00      1.53      18.9      14.6

      025y-072h      Pond 2/3c           BASE     90.50     12.08     15.00     72710      1.88      1.52      18.9      14.7

      025y-072h      Pond 2/3c           BASE     91.00     12.04     15.00     72531     -0.76      1.51      18.9      14.8

      025y-072h      Pond 2/3c           BASE     91.50     12.01     15.00     72352      0.49      1.50      18.9      14.8

      025y-072h      Pond 2/3c           BASE     92.00     11.98     15.00     72174      1.87      1.49      19.0      14.9

      025y-072h      Pond 2/3c           BASE     92.50     11.95     15.00     71997      0.48      1.48      19.0      14.9

      025y-072h      Pond 2/3c           BASE     93.00     11.92     15.00     71820     -1.08      1.47      19.0      15.0

      025y-072h      Pond 2/3c           BASE     93.50     11.89     15.00     71643      2.35      1.46      19.1      15.1

      025y-072h      Pond 2/3c           BASE     94.00     11.86     15.00     71468     -1.45      1.45      19.1      15.1

      025y-072h      Pond 2/3c           BASE     94.50     11.83     15.00     71293     -1.48      1.44      19.0      15.2

      025y-072h      Pond 2/3c           BASE     95.00     11.80     15.00     71118      1.94      1.43      19.0      15.2

      025y-072h      Pond 2/3c           BASE     95.50     11.77     15.00     70945      1.59      1.42      19.1      15.3

      025y-072h      Pond 2/3c           BASE     96.00     11.74     15.00     70772     -1.95      1.41      19.1      15.4

      025y-072h      Pond 2/3c           BASE     96.50     11.71     15.00     70600      1.07      1.40      19.1      15.4

      025y-072h      Pond 2/3c           BASE     97.00     11.68     15.00     70428      1.61      1.39      19.1      15.5

      025y-072h      Pond 2/3c           BASE     97.50     11.65     15.00     70257     -1.17      1.38      19.1      15.5

      025y-072h      Pond 2/3c           BASE     98.00     11.62     15.00     70086      1.98      1.37      19.1      15.6
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Proposed Node Time Series Report

Midway Road Basin 2/3

06/18/2013

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total

                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out

                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      025y-072h      Pond 2/3c           BASE     98.50     11.59     15.00     69916      2.45      1.37      19.2      15.6

      025y-072h      Pond 2/3c           BASE     99.00     11.56     15.00     69747      2.46      1.36      19.3      15.7

      025y-072h      Pond 2/3c           BASE     99.50     11.53     15.00     69579      2.01      1.35      19.4      15.8

      025y-072h      Pond 2/3c           BASE    100.00     11.50     15.00     69412      0.00      1.34      19.5      15.8

      025y-072h      Pond 2/3c           BASE    100.50     11.47     15.00     69245     -1.61      1.33      19.4      15.9

      025y-072h      Pond 2/3c           BASE    101.00     11.44     15.00     69079      2.50      1.32      19.5      15.9

      025y-072h      Pond 2/3c           BASE    101.50     11.41     15.00     68914     -1.63      1.31      19.5      16.0

      025y-072h      Pond 2/3c           BASE    102.00     11.38     15.00     68750     -2.70      1.30      19.4      16.0

      025y-072h      Pond 2/3c           BASE    102.50     11.35     15.00     68586     -2.13      1.29      19.3      16.1

      025y-072h      Pond 2/3c           BASE    103.00     11.33     15.00     68423     -2.14      1.28      19.2      16.1

      025y-072h      Pond 2/3c           BASE    103.50     11.30     15.00     68261     -1.29      1.27      19.1      16.2

      025y-072h      Pond 2/3c           BASE    104.00     11.27     15.00     68099     -1.30      1.26      19.1      16.2

      025y-072h      Pond 2/3c           BASE    104.50     11.24     15.00     67939      1.13      1.25      19.1      16.3

      025y-072h      Pond 2/3c           BASE    105.00     11.21     15.00     67779      1.70      1.24      19.1      16.3

      025y-072h      Pond 2/3c           BASE    105.50     11.19     15.00     67620      0.93      1.23      19.2      16.4

      025y-072h      Pond 2/3c           BASE    106.00     11.16     15.00     67462      1.72      1.22      19.2      16.4

      025y-072h      Pond 2/3c           BASE    106.50     11.13     15.00     67305     -0.78      1.21      19.3      16.5

      025y-072h      Pond 2/3c           BASE    107.00     11.10     15.00     67149      1.39      1.20      19.3      16.5

      025y-072h      Pond 2/3c           BASE    107.50     11.08     15.00     66993     -1.38      1.19      19.3      16.6

      025y-072h      Pond 2/3c           BASE    108.00     11.05     15.00     66839      2.14      1.18      19.3      16.6

      025y-072h      Pond 2/3c           BASE    108.50     11.02     15.00     66685     -1.80      1.17      19.3      16.7

      025y-072h      Pond 2/3c           BASE    109.00     11.00     15.00     66533     -2.32      1.16      19.2      16.7

      025y-072h      Pond 2/3c           BASE    109.50     10.97     15.00     66381      2.67      1.15      19.2      16.8

      025y-072h      Pond 2/3c           BASE    110.00     10.94     15.00     66230      1.77      1.14      19.3      16.8

      025y-072h      Pond 2/3c           BASE    110.50     10.92     15.00     66081     -1.11      1.12      19.3      16.9

      025y-072h      Pond 2/3c           BASE    111.00     10.89     15.00     65932     -1.12      1.11      19.3      16.9

      025y-072h      Pond 2/3c           BASE    111.50     10.87     15.00     65784      1.46      1.10      19.3      17.0

      025y-072h      Pond 2/3c           BASE    112.00     10.84     15.00     65636      2.73      1.09      19.4      17.0

      025y-072h      Pond 2/3c           BASE    112.50     10.81     15.00     65491      2.22      1.08      19.5      17.1

      025y-072h      Pond 2/3c           BASE    113.00     10.79     15.00     65346     -1.49      1.07      19.5      17.1

      025y-072h      Pond 2/3c           BASE    113.50     10.76     15.00     65202     -1.93      1.06      19.4      17.1

      025y-072h      Pond 2/3c           BASE    114.00     10.74     15.00     65059      2.77      1.05      19.4      17.2

      025y-072h      Pond 2/3c           BASE    114.50     10.71     15.00     64918     -2.49      1.04      19.4      17.2

      025y-072h      Pond 2/3c           BASE    115.00     10.69     15.00     64777      1.84      1.03      19.4      17.3

      025y-072h      Pond 2/3c           BASE    115.50     10.67     15.00     64637      1.84      1.02      19.5      17.3

      025y-072h      Pond 2/3c           BASE    116.00     10.64     15.00     64499     -1.22      1.01      19.5      17.4

      025y-072h      Pond 2/3c           BASE    116.50     10.62     15.00     64362     -2.55      1.00      19.4      17.4

      025y-072h      Pond 2/3c           BASE    117.00     10.59     15.00     64225     -1.58      0.99      19.4      17.4

      025y-072h      Pond 2/3c           BASE    117.50     10.57     15.00     64090     -1.60      0.98      19.3      17.5

      025y-072h      Pond 2/3c           BASE    118.00     10.55     15.00     63956      1.52      0.97      19.3      17.5

      025y-072h      Pond 2/3c           BASE    118.50     10.52     15.00     63823     -1.26      0.96      19.3      17.6

      025y-072h      Pond 2/3c           BASE    119.00     10.50     15.00     63691     -1.27      0.94      19.2      17.6

      025y-072h      Pond 2/3c           BASE    119.50     10.48     15.00     63560     -1.28      0.93      19.2      17.6

      025y-072h      Pond 2/3c           BASE    120.00     10.45     15.00     63431     -1.65      0.92      19.1      17.7

      025y-072h      Pond 2/3c           BASE    120.50     10.43     15.00     63303     -1.01      0.91      19.1      17.7

      025y-072h      Pond 2/3c           BASE    121.00     10.41     15.00     63176     -1.01      0.90      19.0      17.8

      025y-072h      Pond 2/3c           BASE    121.50     10.39     15.00     63050     -1.02      0.89      19.0      17.8

      025y-072h      Pond 2/3c           BASE    122.00     10.37     15.00     62925     -1.32      0.88      18.9      17.8

      025y-072h      Pond 2/3c           BASE    122.50     10.34     15.00     62802     -1.70      0.87      18.9      17.9

      025y-072h      Pond 2/3c           BASE    123.00     10.32     15.00     62680     -1.34      0.86      18.8      17.9

      025y-072h      Pond 2/3c           BASE    123.50     10.30     15.00     62559     -2.18      0.85      18.7      17.9

      025y-072h      Pond 2/3c           BASE    124.00     10.28     15.00     62440      1.59      0.84      18.7      18.0

      025y-072h      Pond 2/3c           BASE    124.50     10.26     15.00     62322     -1.74      0.82      18.7      18.0

      025y-072h      Pond 2/3c           BASE    125.00     10.24     15.00     62205     -0.83      0.81      18.7      18.0

      025y-072h      Pond 2/3c           BASE    125.50     10.22     15.00     62089     -0.84      0.80      18.6      18.1

      025y-072h      Pond 2/3c           BASE    126.00     10.20     15.00     61975     -1.77      0.79      18.6      18.1

      025y-072h      Pond 2/3c           BASE    126.50     10.18     15.00     61862     -1.78      0.78      18.5      18.1

      025y-072h      Pond 2/3c           BASE    127.00     10.16     15.00     61750      1.62      0.77      18.5      18.2

      025y-072h      Pond 2/3c           BASE    127.50     10.14     15.00     61641     -1.11      0.76      18.5      18.2

      025y-072h      Pond 2/3c           BASE    128.00     10.12     15.00     61532     -1.43      0.75      18.5      18.2

      025y-072h      Pond 2/3c           BASE    128.50     10.10     15.00     61425     -1.44      0.73      18.4      18.3

      025y-072h      Pond 2/3c           BASE    129.00     10.09     15.00     61319      1.33      0.72      18.4      18.3

      025y-072h      Pond 2/3c           BASE    129.50     10.07     15.00     61214      1.33      0.71      18.5      18.3

      025y-072h      Pond 2/3c           BASE    130.00     10.05     15.00     61111     -1.46      0.70      18.5      18.4

      025y-072h      Pond 2/3c           BASE    130.50     10.03     15.00     61010     -1.47      0.69      18.4      18.4

      025y-072h      Pond 2/3c           BASE    131.00     10.01     15.00     60910     -1.16      0.68      18.3      18.4

      025y-072h      Pond 2/3c           BASE    131.50     10.00     15.00     60811     -1.17      0.67      18.3      18.4

      025y-072h      Pond 2/3c           BASE    132.00      9.98     15.00     60714     -1.18      0.65      18.2      18.5

      025y-072h      Pond 2/3c           BASE    132.50      9.96     15.00     60618     -1.19      0.64      18.2      18.5

      025y-072h      Pond 2/3c           BASE    133.00      9.95     15.00     60524     -1.19      0.63      18.1      18.5

      025y-072h      Pond 2/3c           BASE    133.50      9.93     15.00     60431     -1.20      0.62      18.1      18.5

      025y-072h      Pond 2/3c           BASE    134.00      9.91     15.00     60340     -1.21      0.61      18.0      18.6

      025y-072h      Pond 2/3c           BASE    134.50      9.90     15.00     60251     -1.21      0.60      18.0      18.6

      025y-072h      Pond 2/3c           BASE    135.00      9.88     15.00     60163     -1.22      0.59      17.9      18.6

      025y-072h      Pond 2/3c           BASE    135.50      9.87     15.00     60077     -1.23      0.57      17.9      18.6

      025y-072h      Pond 2/3c           BASE    136.00      9.85     15.00     59992     -1.23      0.56      17.8      18.7

      025y-072h      Pond 2/3c           BASE    136.50      9.84     15.00     59909     -1.24      0.55      17.8      18.7

      025y-072h      Pond 2/3c           BASE    137.00      9.82     15.00     59827     -1.25      0.54      17.7      18.7

      025y-072h      Pond 2/3c           BASE    137.50      9.81     15.00     59747     -1.25      0.53      17.7      18.7

      025y-072h      Pond 2/3c           BASE    138.00      9.80     15.00     59669     -1.26      0.52      17.6      18.8

      025y-072h      Pond 2/3c           BASE    138.50      9.78     15.00     59592     -1.27      0.50      17.6      18.8

      025y-072h      Pond 2/3c           BASE    139.00      9.77     15.00     59517     -1.27      0.49      17.5      18.8
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Proposed Node Time Series Report

Midway Road Basin 2/3

06/18/2013

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total

                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out

                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

      025y-072h      Pond 2/3c           BASE    139.50      9.76     15.00     59444     -1.28      0.47      17.5      18.8

      025y-072h      Pond 2/3c           BASE    140.00      9.75     15.00     59375     -1.29      0.45      17.4      18.8

      025y-072h      Pond 2/3c           BASE    140.50      9.73     15.00     59309     -1.30      0.42      17.4      18.9

      025y-072h      Pond 2/3c           BASE    141.00      9.72     15.00     59246     -1.30      0.40      17.3      18.9

      025y-072h      Pond 2/3c           BASE    141.50      9.71     15.00     59186     -1.31      0.38      17.3      18.9

      025y-072h      Pond 2/3c           BASE    142.00      9.70     15.00     59129     -1.31      0.37      17.2      18.9

      025y-072h      Pond 2/3c           BASE    142.50      9.69     15.00     59075     -1.32      0.35      17.2      18.9

      025y-072h      Pond 2/3c           BASE    143.00      9.68     15.00     59023     -1.67      0.33      17.1      18.9

      025y-072h      Pond 2/3c           BASE    143.50      9.68     15.00     58974     -1.33      0.32      17.0      18.9

      025y-072h      Pond 2/3c           BASE    144.00      9.67     15.00     58927     -1.34      0.30      17.0      19.0

      025y-072h      Pond 2/3c           BASE    144.50      9.66     15.00     58881     -1.34      0.30      16.9      19.0

      025y-072h      Pond 2/3c           BASE    145.00      9.65     15.00     58836     -1.34      0.29      16.9      19.0

      025y-072h      Pond 2/3c           BASE    145.50      9.64     15.00     58792     -1.35      0.28      16.8      19.0

      025y-072h      Pond 2/3c           BASE    146.00      9.64     15.00     58749     -1.35      0.28      16.8      19.0

      025y-072h      Pond 2/3c           BASE    146.50      9.63     15.00     58707     -1.35      0.27      16.7      19.0

      025y-072h      Pond 2/3c           BASE    147.00      9.62     15.00     58666     -1.36      0.26      16.6      19.0

      025y-072h      Pond 2/3c           BASE    147.50      9.62     15.00     58627     -1.36      0.25      16.6      19.0

      025y-072h      Pond 2/3c           BASE    148.00      9.61     15.00     58589     -1.37      0.24      16.5      19.0

      025y-072h      Pond 2/3c           BASE    148.50      9.60     15.00     58552     -1.72      0.23      16.5      19.1

      025y-072h      Pond 2/3c           BASE    149.00      9.60     15.00     58517     -1.37      0.23      16.4      19.1

      025y-072h      Pond 2/3c           BASE    149.50      9.59     15.00     58483     -1.38      0.22      16.3      19.1

      025y-072h      Pond 2/3c           BASE    150.00      9.58     15.00     58450     -1.38      0.21      16.3      19.1

      025y-072h      Pond 2/3c           BASE    150.50      9.58     15.00     58418     -1.38      0.20      16.2      19.1

      025y-072h      Pond 2/3c           BASE    151.00      9.57     15.00     58388     -1.39      0.19      16.2      19.1

      025y-072h      Pond 2/3c           BASE    151.50      9.57     15.00     58359     -1.39      0.18      16.1      19.1

      025y-072h      Pond 2/3c           BASE    152.00      9.56     15.00     58331     -1.39      0.18      16.1      19.1

      025y-072h      Pond 2/3c           BASE    152.50      9.56     15.00     58305     -1.75      0.17      16.0      19.1

      025y-072h      Pond 2/3c           BASE    153.00      9.55     15.00     58279     -1.40      0.16      15.9      19.1

      025y-072h      Pond 2/3c           BASE    153.50      9.55     15.00     58255     -1.40      0.15      15.9      19.1

      025y-072h      Pond 2/3c           BASE    154.00      9.55     15.00     58233     -1.76      0.14      15.8      19.1

      025y-072h      Pond 2/3c           BASE    154.50      9.54     15.00     58211     -1.76      0.14      15.7      19.2

      025y-072h      Pond 2/3c           BASE    155.00      9.54     15.00     58191     -1.76      0.13      15.7      19.2

      025y-072h      Pond 2/3c           BASE    155.50      9.54     15.00     58171     -1.77      0.12      15.6      19.2

      025y-072h      Pond 2/3c           BASE    156.00      9.53     15.00     58153     -1.77      0.11      15.5      19.2

      025y-072h      Pond 2/3c           BASE    156.50      9.53     15.00     58137     -1.77      0.11      15.4      19.2

      025y-072h      Pond 2/3c           BASE    157.00      9.53     15.00     58121     -1.77      0.10      15.4      19.2

      025y-072h      Pond 2/3c           BASE    157.50      9.52     15.00     58106     -1.78      0.09      15.3      19.2

      025y-072h      Pond 2/3c           BASE    158.00      9.52     15.00     58092     -1.78      0.08      15.2      19.2

      025y-072h      Pond 2/3c           BASE    158.50      9.52     15.00     58080     -1.78      0.08      15.2      19.2

      025y-072h      Pond 2/3c           BASE    159.00      9.52     15.00     58068     -1.78      0.07      15.1      19.2

      025y-072h      Pond 2/3c           BASE    159.50      9.52     15.00     58058     -1.78      0.07      15.0      19.2

      025y-072h      Pond 2/3c           BASE    160.00      9.51     15.00     58048     -1.78      0.06      14.9      19.2

      025y-072h      Pond 2/3c           BASE    160.50      9.51     15.00     58039     -1.79      0.05      14.9      19.2

      025y-072h      Pond 2/3c           BASE    161.00      9.51     15.00     58031     -1.79      0.05      14.8      19.2

      025y-072h      Pond 2/3c           BASE    161.50      9.51     15.00     58024     -1.79      0.04      14.7      19.2

      025y-072h      Pond 2/3c           BASE    162.00      9.51     15.00     58017     -1.79      0.04      14.6      19.2

      025y-072h      Pond 2/3c           BASE    162.50      9.51     15.00     58011     -1.79      0.04      14.6      19.2

      025y-072h      Pond 2/3c           BASE    163.00      9.51     15.00     58006     -1.79      0.03      14.5      19.2

      025y-072h      Pond 2/3c           BASE    163.50      9.51     15.00     58001     -1.79      0.03      14.4      19.2

      025y-072h      Pond 2/3c           BASE    164.00      9.51     15.00     57997     -1.79      0.03      14.3      19.2

      025y-072h      Pond 2/3c           BASE    164.50      9.50     15.00     57994     -1.79      0.02      14.3      19.2

      025y-072h      Pond 2/3c           BASE    165.00      9.50     15.00     57990     -1.79      0.02      14.2      19.2

      025y-072h      Pond 2/3c           BASE    165.50      9.50     15.00     57987     -1.79      0.02      14.1      19.2

      025y-072h      Pond 2/3c           BASE    166.00      9.50     15.00     57985     -1.79      0.02      14.0      19.2

      025y-072h      Pond 2/3c           BASE    166.50      9.50     15.00     57983     -1.80      0.01      14.0      19.2

      025y-072h      Pond 2/3c           BASE    167.00      9.50     15.00     57981     -1.80      0.01      13.9      19.2

      025y-072h      Pond 2/3c           BASE    167.50      9.50     15.00     57979     -1.80      0.01      13.8      19.2

      025y-072h      Pond 2/3c           BASE    168.00      9.50     15.00     57977     -1.80      0.01      13.7      19.2

      025y-072h      Pond 2/3c           BASE    168.50      9.50     15.00     57976     -1.80      0.01      13.7      19.2

      025y-072h      Pond 2/3c           BASE    169.00      9.50     15.00     57975     -1.80      0.01      13.6      19.2

      025y-072h      Pond 2/3c           BASE    169.50      9.50     15.00     57974     -1.80      0.01      13.5      19.2

      025y-072h      Pond 2/3c           BASE    170.00      9.50     15.00     57973     -1.80      0.01      13.4      19.2

      025y-072h      Pond 2/3c           BASE    170.00      9.50     15.00     57973     -1.80      0.01      13.4      19.2

Proposed Culvert 103

and Proposed Basin 2/3
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Existing and Proposed Basin 4

Existing and Proposed - Nodal Diagram

Midway Roadway Basin 4

06/18/2013
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Existing and Proposed - Input Report

Midway Roadway Basin 4

06/18/2013

==========================================================================================

==== Basins ==============================================================================

==========================================================================================

         Name: Post-Basin 4             Node: Pond 4a-Post           Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 19.53          

               Area(ac): 7.130                   Time Shift(hrs): 0.00           

           Curve Number: 95.22              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Proposed roadway.

----------------------------------------------------------------------------------------------------

         Name: Post-Pond 4              Node: Pond 4b-Post           Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 2.670                   Time Shift(hrs): 0.00           

           Curve Number: 87.12              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Developed pond site.

----------------------------------------------------------------------------------------------------

         Name: Pre-Basin 4              Node: Outfall-Pre            Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 22.86          

               Area(ac): 7.130                   Time Shift(hrs): 0.00           

           Curve Number: 88.39              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Pre-existing roadway.

----------------------------------------------------------------------------------------------------

         Name: Pre-Pond 4               Node: Outfall-Pre            Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File: Sfwmd72             Storm Duration(hrs): 72.00          

    Rainfall Amount(in): 9.500                 Time of Conc(min): 10.00          

               Area(ac): 2.670                   Time Shift(hrs): 0.00           

           Curve Number: 80.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Existing condition pond site.

==========================================================================================

==== Nodes ===============================================================================

==========================================================================================

      Name: Outfall-Post        Base Flow(cfs): 0.000          Init Stage(ft): 5.000     

     Group: BASE                                               Warn Stage(ft): 8.400     

      Type: Time/Stage                                        

Roadside Ditch on the north side of MIdway Rd.   

Top of bank = 7.0'.

      Time(hrs)       Stage(ft)

--------------- ---------------

           0.00           5.000

        9999.00           5.000

------------------------------------------------------------------------------------------

      Name: Outfall-Pre         Base Flow(cfs): 0.000          Init Stage(ft): 5.000     

     Group: BASE                                               Warn Stage(ft): 8.400     

      Type: Time/Stage                                        

Roadside Ditch on the north side of MIdway Rd.   

Top of bank = 7.0'.

      Time(hrs)       Stage(ft)

--------------- ---------------

           0.00           5.000

        9999.00           5.000

------------------------------------------------------------------------------------------

      Name: Pond 4a-Post        Base Flow(cfs): 0.000          Init Stage(ft): 8.000     

Existing and Proposed Basin 4
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Existing and Proposed - Input Report

Midway Roadway Basin 4

06/18/2013

     Group: BASE                                               Warn Stage(ft): 9.800     

      Type: Stage/Area                                        

Dry pre-treatment pond.

      Stage(ft)        Area(ac)

--------------- ---------------

          8.000          0.7300

          9.800          0.8600

         10.800          0.9300

------------------------------------------------------------------------------------------

      Name: Pond 4b-Post        Base Flow(cfs): 0.000          Init Stage(ft): 5.000     

     Group: BASE                                               Warn Stage(ft): 9.800     

      Type: Stage/Area                                        

Wet pond.

      Stage(ft)        Area(ac)

--------------- ---------------

          5.000          0.4900

          8.800          0.7400

          9.800          0.8800

         10.800          1.0400

==========================================================================================

==== Drop Structures =====================================================================

==========================================================================================

         Name: DS-4b               From Node: Pond 4b-Post       Length(ft): 94.00          

        Group: BASE                  To Node: Outfall-Post            Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive

     Span(in): 30.00          30.00                                    Flow: Both

     Rise(in): 30.00          30.00                      Entrance Loss Coef: 0.200

   Invert(ft): 2.100          2.000                          Exit Loss Coef: 1.000

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

*** Weir 1 of 2 for Drop Structure DS-4b ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 3.00                         Invert(ft): 4.670          

               Rise(in): 3.00                   Control Elev(ft): 5.000          

*** Weir 2 of 2 for Drop Structure DS-4b ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 24.00                        Invert(ft): 7.900          

               Rise(in): 9999.00                Control Elev(ft): 7.900          

==========================================================================================

==== Weirs ===============================================================================

==========================================================================================

         Name: W-4a                From Node: Pond 4a-Post   

        Group: BASE                  To Node: Pond 4b-Post   

         Flow: Both                    Count: 1              

         Type: Vertical: Mavis      Geometry: Trapezoidal    

            Bottom Width(ft): 50.00

        Left Side Slope(h/v): 6.00

       Right Side Slope(h/v): 6.00

                  Invert(ft): 8.400

       Control Elevation(ft): 8.400

      Struct Opening Dim(ft): 9999.00

                                              TABLE

             Bottom Clip(ft): 0.000           

Existing and Proposed Basin 4
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Existing and Proposed - Input Report

Midway Roadway Basin 4

06/18/2013

                Top Clip(ft): 0.000           

         Weir Discharge Coef: 3.200           

      Orifice Discharge Coef: 0.600           

==========================================================================================

==== Hydrology Simulations ===============================================================

==========================================================================================

         Name: 025Y-72H       

     Filename: C:\21340000000\drainage\ICPR-B4\025Y-72H.R32                                                                     

      Override Defaults: Yes            

    Storm Duration(hrs): 72.00          

          Rainfall File: Sfwmd72        

    Rainfall Amount(in): 9.50           

Time(hrs)       Print Inc(min) 

--------------- ---------------

100.000         5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-002h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-002h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 2.00           

          Rainfall File: Fdot-2         

    Rainfall Amount(in): 4.40           

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-004h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-004h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 4.00           

          Rainfall File: Fdot-4         

    Rainfall Amount(in): 5.40           

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-008h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-008h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 8.00           

          Rainfall File: Fdot-8         

    Rainfall Amount(in): 6.40           

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-024h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-024h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 24.00          

          Rainfall File: Fdot-24        

    Rainfall Amount(in): 8.50           

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-072h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-072h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 78.00          

          Rainfall File: Fdot-72        

    Rainfall Amount(in): 10.00          

Time(hrs)       Print Inc(min) 

--------------- ---------------

78.000          5.00           

Existing and Proposed Basin 4
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Existing and Proposed - Input Report

Midway Roadway Basin 4

06/18/2013

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-168h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-168h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 168.00         

          Rainfall File: Fdot-168       

    Rainfall Amount(in): 11.90          

Time(hrs)       Print Inc(min) 

--------------- ---------------

174.000         5.00           

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-240h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-240h.R32                                                                

      Override Defaults: Yes            

    Storm Duration(hrs): 240.00         

          Rainfall File: Fdot-240       

    Rainfall Amount(in): 13.80          

Time(hrs)       Print Inc(min) 

--------------- ---------------

246.000         5.00           

==========================================================================================

==== Routing Simulations =================================================================

==========================================================================================

         Name: 025Y-72H            Hydrology Sim: 025Y-72H       

     Filename: C:\21340000000\drainage\ICPR-B4\025Y-72H.I32                                                                     

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 360.00         

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

360.000         60.000         

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-002h       Hydrology Sim: fdot 10y-002h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-002h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-004h       Hydrology Sim: fdot 10y-004h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-004h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

Existing and Proposed Basin 4
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Existing and Proposed - Input Report

Midway Roadway Basin 4

06/18/2013

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-008h       Hydrology Sim: fdot 10y-008h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-008h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-024h       Hydrology Sim: fdot 10y-024h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-024h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 30.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-072h       Hydrology Sim: fdot 10y-072h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-072h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 78.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

78.000          5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

Existing and Proposed Basin 4
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Existing and Proposed - Input Report

Midway Roadway Basin 4

06/18/2013

         Name: fdot 10y-168h       Hydrology Sim: fdot 10y-168h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-168h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 174.00         

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

174.000         5.000          

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: fdot 10y-240h       Hydrology Sim: fdot 10y-240h  

     Filename: C:\21340000000\drainage\ICPR-B4\fdot 10y-240h.I32                                                                

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 246.00         

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

246.000         5.000          

Group           Run  

--------------- -----

BASE            Yes  

Existing and Proposed Basin 4
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Existing and Proposed - Node Min/Max Report

Midway Roadway Basin 4

06/18/2013

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

   Outfall-Post           BASE       025Y-72H      0.00     5.000     8.400    0.0000         0     60.85    11.131      0.00     0.000

    Outfall-Pre           BASE       025Y-72H      0.00     5.000     8.400    0.0000         0     60.08    30.069      0.00     0.000

   Pond 4a-Post           BASE       025Y-72H     60.85     9.314     9.800   -0.0045     35931     60.08    23.130     60.19    10.948

   Pond 4b-Post           BASE       025Y-72H     60.85     9.305     9.800    0.0050     35313     60.08    19.652     60.85    11.131

   Pond 4a-Post           BASE  fdot 10y-024h     15.03     8.696     9.800    0.0029     33990     12.00     5.867     11.74     5.625

Existing and Proposed Basin 4
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Proposed Node Time Series Report

Midway Roadway Basin 4

06/18/2013

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total

                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out

                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

       025Y-72H   Pond 4b-Post           BASE      0.00     5.000     9.800     21344     0.000     0.000       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE      1.02     5.000     9.800     21344     0.000     0.000       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE      2.02     5.000     9.800     21344     0.000     0.000       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE      3.02     5.000     9.800     21344     0.000     0.000       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE      4.02     5.000     9.800     21344     0.000     0.000       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE      5.02     5.000     9.800     21344     0.000     0.000       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE      6.02     5.000     9.800     21344     0.000     0.000       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE      7.02     5.000     9.800     21344     0.000     0.000       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE      8.02     5.000     9.800     21345     0.005     0.003       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE      9.02     5.001     9.800     21346     0.011     0.006       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     10.02     5.002     9.800     21349     0.016     0.010       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     11.02     5.003     9.800     21353     0.021     0.013       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     12.02     5.005     9.800     21357     0.026     0.016       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     13.02     5.006     9.800     21363     0.030     0.019       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     14.02     5.008     9.800     21369     0.034     0.022       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     15.02     5.011     9.800     21375     0.038     0.024       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     16.02     5.013     9.800     21382     0.042     0.027       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     17.02     5.016     9.800     21389     0.045     0.029       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     18.02     5.018     9.800     21397     0.048     0.032       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     19.02     5.021     9.800     21404     0.051     0.034       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     20.02     5.024     9.800     21412     0.053     0.036       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     21.02     5.027     9.800     21421     0.056     0.038       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     22.02     5.030     9.800     21429     0.069     0.041       0.0       0.0

       025Y-72H   Pond 4b-Post           BASE     23.02     5.058     9.800     21510     0.303     0.057       0.1       0.0

       025Y-72H   Pond 4b-Post           BASE     24.02     5.100     9.800     21631     0.328     0.075       0.1       0.0

       025Y-72H   Pond 4b-Post           BASE     25.02     5.151     9.800     21778     0.450     0.092       0.1       0.0

       025Y-72H   Pond 4b-Post           BASE     26.02     5.213     9.800     21954     0.490     0.109       0.2       0.1

       025Y-72H   Pond 4b-Post           BASE     27.02     5.275     9.800     22132     0.499     0.124       0.2       0.1

       025Y-72H   Pond 4b-Post           BASE     28.02     5.335     9.800     22305     0.506     0.137       0.2       0.1

       025Y-72H   Pond 4b-Post           BASE     29.02     5.394     9.800     22474     0.512     0.148       0.3       0.1

       025Y-72H   Pond 4b-Post           BASE     30.02     5.452     9.800     22639     0.518     0.159       0.3       0.1

       025Y-72H   Pond 4b-Post           BASE     31.02     5.508     9.800     22801     0.523     0.168       0.4       0.1

       025Y-72H   Pond 4b-Post           BASE     32.02     5.564     9.800     22960     0.527     0.177       0.4       0.1

       025Y-72H   Pond 4b-Post           BASE     33.02     5.618     9.800     23116     0.532     0.185       0.5       0.1

       025Y-72H   Pond 4b-Post           BASE     34.02     5.672     9.800     23269     0.536     0.193       0.5       0.2

       025Y-72H   Pond 4b-Post           BASE     35.02     5.724     9.800     23419     0.539     0.201       0.5       0.2

       025Y-72H   Pond 4b-Post           BASE     36.02     5.776     9.800     23567     0.543     0.208       0.6       0.2

       025Y-72H   Pond 4b-Post           BASE     37.02     5.827     9.800     23714     0.550     0.214       0.6       0.2

       025Y-72H   Pond 4b-Post           BASE     38.02     5.877     9.800     23859     0.554     0.221       0.7       0.2

       025Y-72H   Pond 4b-Post           BASE     39.02     5.927     9.800     24002     0.557     0.227       0.7       0.2

       025Y-72H   Pond 4b-Post           BASE     40.02     5.976     9.800     24142     0.560     0.233       0.8       0.3

       025Y-72H   Pond 4b-Post           BASE     41.02     6.025     9.800     24281     0.562     0.239       0.8       0.3

       025Y-72H   Pond 4b-Post           BASE     42.02     6.072     9.800     24417     0.564     0.244       0.9       0.3

       025Y-72H   Pond 4b-Post           BASE     43.02     6.119     9.800     24551     0.566     0.250       0.9       0.3

       025Y-72H   Pond 4b-Post           BASE     44.02     6.165     9.800     24683     0.568     0.255       1.0       0.3

       025Y-72H   Pond 4b-Post           BASE     45.02     6.211     9.800     24813     0.570     0.260       1.0       0.4

       025Y-72H   Pond 4b-Post           BASE     46.02     6.255     9.800     24942     0.572     0.264       1.0       0.4

       025Y-72H   Pond 4b-Post           BASE     47.02     6.299     9.800     25068     0.574     0.269       1.1       0.4

       025Y-72H   Pond 4b-Post           BASE     48.02     6.343     9.800     25193     0.576     0.273       1.1       0.4

       025Y-72H   Pond 4b-Post           BASE     49.02     6.390     9.800     25327     0.628     0.278       1.2       0.5

       025Y-72H   Pond 4b-Post           BASE     50.02     6.441     9.800     25474     0.654     0.283       1.2       0.5

       025Y-72H   Pond 4b-Post           BASE     51.02     6.501     9.800     25645     0.755     0.289       1.3       0.5

       025Y-72H   Pond 4b-Post           BASE     52.02     6.572     9.800     25849     0.838     0.296       1.4       0.5

       025Y-72H   Pond 4b-Post           BASE     53.02     6.664     9.800     26113     1.066     0.304       1.4       0.5

       025Y-72H   Pond 4b-Post           BASE     54.02     6.788     9.800     26469     1.330     0.315       1.5       0.6

       025Y-72H   Pond 4b-Post           BASE     55.02     6.945     9.800     26920     1.605     0.329       1.7       0.6

       025Y-72H   Pond 4b-Post           BASE     56.02     7.135     9.800     27462     1.883     0.345       1.8       0.6

       025Y-72H   Pond 4b-Post           BASE     57.02     7.357     9.800     28100     2.210     0.362       2.0       0.7

       025Y-72H   Pond 4b-Post           BASE     58.02     7.624     9.800     28863     2.753     0.382       2.2       0.7

       025Y-72H   Pond 4b-Post           BASE     59.01     7.960     9.800     29826     3.798     0.499       2.5       0.7

       025Y-72H   Pond 4b-Post           BASE     60.00     8.797     9.800     32226    19.045     5.889       3.4       1.0

       025Y-72H   Pond 4b-Post           BASE     61.01     9.298     9.800     35274    10.271    11.058       4.6       1.7

       025Y-72H   Pond 4b-Post           BASE     62.01     9.078     9.800     33932     6.163     8.652       5.3       2.5

       025Y-72H   Pond 4b-Post           BASE     63.01     8.833     9.800     32435     4.285     6.221       5.7       3.1

       025Y-72H   Pond 4b-Post           BASE     64.01     8.655     9.800     31820     3.388     4.648       6.0       3.6

       025Y-72H   Pond 4b-Post           BASE     65.01     8.516     9.800     31422     2.434     3.535       6.3       3.9

       025Y-72H   Pond 4b-Post           BASE     66.01     8.396     9.800     31075     1.527     2.665       6.4       4.2

       025Y-72H   Pond 4b-Post           BASE     67.01     8.283     9.800     30752     1.239     1.940       6.6       4.4

       025Y-72H   Pond 4b-Post           BASE     68.01     8.223     9.800     30580     1.236     1.595       6.7       4.5

       025Y-72H   Pond 4b-Post           BASE     69.01     8.173     9.800     30436     0.893     1.330       6.7       4.6

       025Y-72H   Pond 4b-Post           BASE     70.01     8.129     9.800     30311     0.823     1.117       6.8       4.7

       025Y-72H   Pond 4b-Post           BASE     71.01     8.102     9.800     30233     0.823     0.995       6.9       4.8

       025Y-72H   Pond 4b-Post           BASE     72.01     8.086     9.800     30188     0.821     0.926       7.0       4.9

       025Y-72H   Pond 4b-Post           BASE     73.01     8.039     9.800     30053     0.182     0.742       7.0       5.0

       025Y-72H   Pond 4b-Post           BASE     74.01     7.974     9.800     29867     0.034     0.535       7.0       5.0

       025Y-72H   Pond 4b-Post           BASE     75.01     7.919     9.800     29710     0.010     0.420       7.0       5.0

       025Y-72H   Pond 4b-Post           BASE     76.01     7.871     9.800     29572     0.004     0.400       7.0       5.1

       025Y-72H   Pond 4b-Post           BASE     77.01     7.823     9.800     29433     0.002     0.396       7.0       5.1

       025Y-72H   Pond 4b-Post           BASE     78.01     7.774     9.800     29295     0.001     0.393       7.0       5.1

       025Y-72H   Pond 4b-Post           BASE     79.01     7.726     9.800     29158     0.001     0.389       7.0       5.2

       025Y-72H   Pond 4b-Post           BASE     80.01     7.678     9.800     29020     0.000     0.386       7.0       5.2

       025Y-72H   Pond 4b-Post           BASE     81.01     7.631     9.800     28883     0.000     0.383       7.0       5.2

       025Y-72H   Pond 4b-Post           BASE     82.01     7.583     9.800     28747     0.000     0.379       7.0       5.3

       025Y-72H   Pond 4b-Post           BASE     83.01     7.536     9.800     28612     0.000     0.376       7.0       5.3
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Proposed Node Time Series Report

Midway Roadway Basin 4

06/18/2013

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total

                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out

                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

       025Y-72H   Pond 4b-Post           BASE     84.01     7.489     9.800     28476     0.000     0.372       7.0       5.3

       025Y-72H   Pond 4b-Post           BASE     85.01     7.442     9.800     28342     0.000     0.369       7.0       5.4

       025Y-72H   Pond 4b-Post           BASE     86.01     7.395     9.800     28208     0.000     0.365       7.0       5.4

       025Y-72H   Pond 4b-Post           BASE     87.01     7.349     9.800     28075     0.000     0.362       7.0       5.4

       025Y-72H   Pond 4b-Post           BASE     88.01     7.302     9.800     27943     0.000     0.358       7.0       5.5

       025Y-72H   Pond 4b-Post           BASE     89.01     7.256     9.800     27811     0.000     0.354       7.0       5.5

       025Y-72H   Pond 4b-Post           BASE     90.01     7.211     9.800     27680     0.000     0.351       7.0       5.5

       025Y-72H   Pond 4b-Post           BASE     91.01     7.165     9.800     27549     0.000     0.347       7.0       5.5

       025Y-72H   Pond 4b-Post           BASE     92.01     7.120     9.800     27420     0.000     0.343       7.0       5.6

       025Y-72H   Pond 4b-Post           BASE     93.01     7.075     9.800     27291     0.000     0.340       7.0       5.6

       025Y-72H   Pond 4b-Post           BASE     94.01     7.030     9.800     27163     0.000     0.336       7.0       5.6

       025Y-72H   Pond 4b-Post           BASE     95.01     6.986     9.800     27036     0.000     0.332       7.0       5.7

       025Y-72H   Pond 4b-Post           BASE     96.01     6.942     9.800     26909     0.000     0.329       7.0       5.7

       025Y-72H   Pond 4b-Post           BASE     97.01     6.898     9.800     26784     0.000     0.325       7.0       5.7

       025Y-72H   Pond 4b-Post           BASE     98.01     6.854     9.800     26659     0.000     0.321       7.0       5.7

       025Y-72H   Pond 4b-Post           BASE     99.01     6.811     9.800     26535     0.000     0.317       7.0       5.8

       025Y-72H   Pond 4b-Post           BASE    100.01     6.768     9.800     26412     0.000     0.314       7.0       5.8

       025Y-72H   Pond 4b-Post           BASE    101.01     6.726     9.800     26290     0.000     0.310       7.0       5.8

       025Y-72H   Pond 4b-Post           BASE    102.01     6.683     9.800     26169     0.000     0.306       7.0       5.8

       025Y-72H   Pond 4b-Post           BASE    103.01     6.642     9.800     26049     0.000     0.302       7.0       5.9

       025Y-72H   Pond 4b-Post           BASE    104.01     6.600     9.800     25929     0.000     0.298       7.0       5.9

       025Y-72H   Pond 4b-Post           BASE    105.01     6.559     9.800     25811     0.000     0.294       7.0       5.9

       025Y-72H   Pond 4b-Post           BASE    106.01     6.518     9.800     25694     0.000     0.291       7.0       5.9

       025Y-72H   Pond 4b-Post           BASE    107.01     6.477     9.800     25578     0.000     0.287       7.0       6.0

       025Y-72H   Pond 4b-Post           BASE    108.01     6.437     9.800     25463     0.000     0.283       7.0       6.0

       025Y-72H   Pond 4b-Post           BASE    109.01     6.397     9.800     25349     0.000     0.279       7.0       6.0

       025Y-72H   Pond 4b-Post           BASE    110.01     6.358     9.800     25236     0.000     0.275       7.0       6.0

       025Y-72H   Pond 4b-Post           BASE    111.01     6.319     9.800     25124     0.000     0.271       7.0       6.1

       025Y-72H   Pond 4b-Post           BASE    112.01     6.280     9.800     25013     0.000     0.267       7.0       6.1

       025Y-72H   Pond 4b-Post           BASE    113.01     6.242     9.800     24904     0.000     0.263       7.0       6.1

       025Y-72H   Pond 4b-Post           BASE    114.01     6.204     9.800     24795     0.000     0.259       7.0       6.1

       025Y-72H   Pond 4b-Post           BASE    115.01     6.167     9.800     24688     0.000     0.255       7.0       6.1

       025Y-72H   Pond 4b-Post           BASE    116.01     6.130     9.800     24582     0.000     0.251       7.0       6.2

       025Y-72H   Pond 4b-Post           BASE    117.01     6.093     9.800     24478     0.000     0.247       7.0       6.2

       025Y-72H   Pond 4b-Post           BASE    118.01     6.057     9.800     24375     0.000     0.243       7.0       6.2

       025Y-72H   Pond 4b-Post           BASE    119.01     6.022     9.800     24273     0.000     0.238       7.0       6.2

       025Y-72H   Pond 4b-Post           BASE    120.01     5.987     9.800     24172     0.000     0.234       7.0       6.2

       025Y-72H   Pond 4b-Post           BASE    121.01     5.952     9.800     24073     0.000     0.230       7.0       6.3

       025Y-72H   Pond 4b-Post           BASE    122.01     5.918     9.800     23975     0.000     0.226       7.0       6.3

       025Y-72H   Pond 4b-Post           BASE    123.01     5.884     9.800     23878     0.000     0.222       7.0       6.3

       025Y-72H   Pond 4b-Post           BASE    124.01     5.851     9.800     23783     0.000     0.218       7.0       6.3

       025Y-72H   Pond 4b-Post           BASE    125.01     5.818     9.800     23689     0.000     0.213       7.0       6.3

       025Y-72H   Pond 4b-Post           BASE    126.01     5.786     9.800     23597     0.000     0.209       7.0       6.4

       025Y-72H   Pond 4b-Post           BASE    127.01     5.754     9.800     23506     0.000     0.205       7.0       6.4

       025Y-72H   Pond 4b-Post           BASE    128.01     5.723     9.800     23417     0.000     0.201       7.0       6.4

       025Y-72H   Pond 4b-Post           BASE    129.01     5.693     9.800     23330     0.000     0.196       7.0       6.4

       025Y-72H   Pond 4b-Post           BASE    130.01     5.663     9.800     23244     0.000     0.192       7.0       6.4

       025Y-72H   Pond 4b-Post           BASE    131.01     5.633     9.800     23159     0.000     0.188       7.0       6.4

       025Y-72H   Pond 4b-Post           BASE    132.01     5.604     9.800     23076     0.000     0.183       7.0       6.5

       025Y-72H   Pond 4b-Post           BASE    133.01     5.576     9.800     22995     0.000     0.179       7.0       6.5

       025Y-72H   Pond 4b-Post           BASE    134.01     5.548     9.800     22916     0.000     0.175       7.0       6.5

       025Y-72H   Pond 4b-Post           BASE    135.01     5.521     9.800     22838     0.000     0.170       7.0       6.5

       025Y-72H   Pond 4b-Post           BASE    136.01     5.495     9.800     22762     0.000     0.166       7.0       6.5

       025Y-72H   Pond 4b-Post           BASE    137.01     5.469     9.800     22687     0.000     0.161       7.0       6.5

       025Y-72H   Pond 4b-Post           BASE    138.01     5.443     9.800     22615     0.000     0.157       7.0       6.5

       025Y-72H   Pond 4b-Post           BASE    139.01     5.419     9.800     22544     0.000     0.153       7.0       6.5

       025Y-72H   Pond 4b-Post           BASE    140.01     5.395     9.800     22475     0.000     0.148       7.0       6.6

       025Y-72H   Pond 4b-Post           BASE    141.01     5.371     9.800     22408     0.000     0.144       7.0       6.6

       025Y-72H   Pond 4b-Post           BASE    142.01     5.348     9.800     22343     0.000     0.139       7.0       6.6

       025Y-72H   Pond 4b-Post           BASE    143.01     5.326     9.800     22280     0.000     0.135       7.0       6.6

       025Y-72H   Pond 4b-Post           BASE    144.01     5.305     9.800     22218     0.000     0.130       7.0       6.6

       025Y-72H   Pond 4b-Post           BASE    145.01     5.284     9.800     22159     0.000     0.126       7.0       6.6

       025Y-72H   Pond 4b-Post           BASE    146.01     5.264     9.800     22101     0.000     0.121       7.0       6.6

       025Y-72H   Pond 4b-Post           BASE    147.01     5.245     9.800     22045     0.000     0.117       7.0       6.6

       025Y-72H   Pond 4b-Post           BASE    148.01     5.226     9.800     21992     0.000     0.112       7.0       6.6

       025Y-72H   Pond 4b-Post           BASE    149.01     5.208     9.800     21940     0.000     0.108       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    150.01     5.191     9.800     21891     0.000     0.103       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    151.01     5.174     9.800     21843     0.000     0.098       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    152.01     5.158     9.800     21798     0.000     0.094       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    153.01     5.143     9.800     21754     0.000     0.089       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    154.01     5.129     9.800     21713     0.000     0.085       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    155.01     5.115     9.800     21674     0.000     0.080       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    156.01     5.102     9.800     21637     0.000     0.075       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    157.01     5.090     9.800     21602     0.000     0.071       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    158.01     5.078     9.800     21569     0.000     0.066       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    159.01     5.068     9.800     21539     0.000     0.061       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    160.01     5.058     9.800     21510     0.000     0.057       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    161.01     5.049     9.800     21484     0.000     0.052       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    162.01     5.040     9.800     21460     0.000     0.047       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    163.01     5.033     9.800     21439     0.000     0.043       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    164.01     5.026     9.800     21419     0.000     0.038       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    165.01     5.020     9.800     21402     0.000     0.033       7.0       6.7

       025Y-72H   Pond 4b-Post           BASE    166.01     5.015     9.800     21387     0.000     0.029       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    167.01     5.010     9.800     21374     0.000     0.024       7.0       6.8
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Proposed Node Time Series Report

Midway Roadway Basin 4

06/18/2013

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total

                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out

                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

       025Y-72H   Pond 4b-Post           BASE    168.01     5.007     9.800     21364     0.000     0.019       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    169.01     5.004     9.800     21355     0.000     0.015       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    170.01     5.002     9.800     21350     0.000     0.010       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    171.01     5.000     9.800     21346     0.000     0.005       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    172.01     5.000     9.800     21344     0.000     0.000       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    173.01     5.000     9.800     21344     0.000     0.000       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    174.01     5.000     9.800     21344     0.000     0.000       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    175.01     5.000     9.800     21344     0.000     0.000       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    176.01     5.000     9.800     21344     0.000     0.000       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    177.01     5.000     9.800     21344     0.000     0.000       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    178.01     5.000     9.800     21344     0.000     0.000       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    179.01     5.000     9.800     21344     0.000     0.000       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    180.01     5.000     9.800     21344     0.000     0.000       7.0       6.8

       025Y-72H   Pond 4b-Post           BASE    180.01     5.000     9.800     21344     0.000     0.000       7.0       6.8
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Midway Road CR712 from Glades Cutt Off Road to Selvitz Road                  
Financial Project Number: 231440-3-22-01    
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Midway Road CR712 from Glades Cutt Off Road to Selvitz Road                  
Financial Project Number: 231440-3-22-01    
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