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Figure 3-7 (a). Examples compare model results and public problems 
reported for T. S. Fay (2008). (Upper) House at 1944 Poinsettia Drive is 
flooded. (Down) Langford Road and surrounding properties are flooded.  
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Figure 3-7 (b). Examples compare model results and public problems 
reported for T. S. Fay (2008). (Upper) Properties on Western Road are 
flooded. (Down) No water on Quiet Trail Drive and surrounding lots. 
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Section 4 - Problem Areas 
 

4.1 Introduction 

In this section, the problem areas will be identified and analyzed for the 10-year, 25-year, 

and 100-year, 24-hour design storm events. Problem areas identified were analyzed for 

the extent of flooding, severity of flooding, and level of service (LOS) provided to 

surrounding county maintained roads. The discussion focuses only on the identification 

of problem areas which arose in the modeling without considering the ownership of the 

properties. When considering capital improvements, alternatives will focus mainly in 

areas under maintenance authority of the county. Alternatives identified for non-county 

maintained roads will likely require additional community support of local funding 

options, such as the creation of special assessment districts 
 

4.2 Level of Services (LOS) 

Level of Service for this study is defined as the maximum allowable flooding for a 

specific roadway type for any storm event up to the 100-year, 24 hour event.  For 

example, the maximum allowable flooding for a collector roadway would be such that 

half the roadway width is free from flooding. The Levels of Service defined for this study 

are: 

• LOS A:   Roads are free of flooding; applying mainly to arterial roads. 

• LOS B:   Less than half the width of the road is flooded and the maximum 

flooding depth is less than 3”; applies to collector roads. 

• LOS C:   Roads are fully flooded but the maximum flooding depth is less than 6”; 

applies to local residential roads. 

• LOS D:   Roads are fully flooded and maximum water depth exceeds 6”. 

• LOS F:   Houses are flooded. 
 

Figure 4-1 shows the LOS. LOS will be used in this study in two ways: 

1) Establish a LOS for each of the road types in the study area.  

2) Assess the existing and proposed levels of flooding. 
 

  Figure 4-2 presents the roadway LOS for county roads and public right of way. 
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4.3 Design Storms  

The SJRWMD’s design storms for the 10-year, 25-year, and 100-year, 24-hour events 

were used in modeling. Table 4-1 presents the rainfall amount and distributions. The 

design rainfall is assumed to be uniformly distributed over the study area.  

  
Table 4-1 Design Flood Storm Event Parameters 

Design storm 
recurrence interval 

Design storm 
duration 

Total rainfall 
(in) Rainfall distribution 

10 years 24 hours 7.3 SCS Type II Florida Modified 

25 years 24 hours 8.8 SCS Type II Florida Modified 

100 years 24 hours 12.0 SCS Type II Florida Modified 

 

4.4   Model Results and Flooding Areas Characterization  

Figures 4-3 through 4-5 present the modeling results for the design storm events. The 

figures show the maximum water depth throughout the study area.  

 
4.4.1 B-21 Canal Basin 

In this basin, three problematic areas are identified. The characteristics of each area are 

described below.  
 
Tomoka Farms Area 

The Tomoka Farms area is surrounded by a perimeter ditch system. The ditch system 

collects drainage from approximately 1,200 acres, including areas north of I-4 and the 

Volusia County landfill area. At the northwest corner of the Tomoka Farms area, the 

perimeter ditch splits and flows east to the B-21 Canal and South into the Spruce Creek 

Circle Basin. The ditch flowing south will be further described in the following section. 

The westerly flowing ditch conveys the majority of the drainage west to the B-21 Canal.  

 
B-21 Canal Upstream of Old Daytona Road Crossing 

The B-21 Canal from Halifax Drive to Old Daytona Road historically has been a flood 

prone area.  Home flooding was reported in this section of the B-21 Canal from T.S. Fay 

and the Hurricane Frances. This section of the B-21 Canal flows through several private 

properties and crosses Tomoka Farms Road under a 30’ span bridge. The canal then 
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flows south to Old Daytona Road, where it passes through two 96’ wide box culverts.  

Two undersized box culverts under Old Daytona Road cause water to stage-up on the 

north side (upstream) of the road during large storms. The model predicts a difference of 

over two feet in water level from the upstream and downstream ends of the culverts. This 

constriction causes Old Daytona Road, Halifax Drive, and Avocado Drive to overtop in 

the 100-year design storm simulation. The LOS for this section of Tomoka Farms Road 

(south of Avocado Drive and north of Old Daytona Road) ranges from B to C, but the 

desired LOS for Tomoka Farms Road is A. Therefore, improvements are recommended 

to increase the capacity of the B-21 Canal under Old Daytona Road.  

 
Meadow Lane Area 

Meadow Lane historically has not been a flood prone area. However, flow paths have 

been impeded by filling and other land alterations by private property owners of the 

canals to the south and west, creating an impounded condition along Meadow Lane. 

During Tropical Storm Fay, water levels exceeded the roadway surface by up to 8”.  

Predicted water levels along Meadow Lane exceed the warning stage (edge of pavement) 

by 1.6 ft in the 25-year design storm and by more than two feet in the 100-year design 

storm simulation.  

 
The model simulation shows that for the 10-year, 24-hour design storm, the following 

areas in B-21 Canal Basin are flooded: 

• The western end of Orange Drive, where water depth on Orange Drive near the 

power line access road exceeds 10”. 

• Palm Drive north of Orange Drive, where water exceeds Palm Drive surface by 

3”. 

• South of Meadow Lane, where water stage exceeds the warning stage (edge of 

pavement) by 3”. 
 

For the 25-year, 24-hour design storm, more areas are flooded. 

• The western end of Landfill Road is flooded. Water depth on the road surface is 

approximately 5”.  

 



B-21 Watershed Management Plan  Section 4 - Problem Areas 
 
 

 

   

 

  
 

76 

 

• Water stage in B-21 Canal reaches the surface of Old Daytona Road on the east 

side of Tomoka Farms Road.  

• Flooding in the western part of the Orange Drive area has expanded. Palm Drive 

and power line access road are flooded.  

• Meadow Lane is completely inundated. Water stage exceeds 4” ft above the edge 

of pavement.  

 
For the 100-year, 24-hour design storm, flooding becomes more severe: 

• Flooding on the western part of Landfill Road extends to the east. Several sections 

of the road are flooded. 

• Flooding in the Orange Drive area extends north to Avocado Drive and south to 

Swan Drive. The area along Palm Drive, including Orange Drive, Swan Drive, 

and south Guava Drive, is flooded.  

• Water level in the B-21 Canal on the north side of the Old Daytona Road crossing 

affects the roads upstream. Old Daytona Road, Avocado Drive, and Halifax Road 

are all flooded.   

• Water level on Meadow Lane is 6” above the edge of pavement. 
 

 
4.4.2 Spruce Creek Circle Basin 

As previously mentioned, the Tomoka Farms area is surrounded by a perimeter ditch 

system, with the major ditch north of Halifax Drive flowing east into the B-21 Canal. 

However, this ditch stages up and forces water to flow south, parallel to Palm Drive, then 

south of Swan Drive (where the ditch turns 90 degrees), and parallel to Swan Drive. The 

ditch then passes under the south end of Palm and Guava Drives, eventually turning south 

at Tribble Drive. The ditch flows south from there, under Spruce Creek Circle West, and 

outfalls to a main tributary of Spruce Creek, which then flows east under Tomoka Farms 

Road and discharges to Spruce Creek. The ditch between Halifax and Swan Drives also 

receives runoff from a large contributing area west of the powerline easement. The large 

contributing area and water being forced south at the northern end, combined with the 

low lying areas near Palm, Orange, Swan, and Guava Drives, results in the existing 
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flooding conditions. The model predicts a LOS D for this area for the 25-year and 100-

year design storm simulations, and the desired LOS for this area is C. 

 
Model result shows that, for the 10-year, 24-hour design storm, area south of Swan Drive 

is flooded. Water depth at Palm Drive is approximately 2” over the edge of road; Water 

level approaches the edge of pavement along Spruce Creek Circle West near Echo Farms 

Drive. In the 25-year, 24-hour design storm, the extent of flooding located south of Swan 

Drive has increased. In the 100-year, 24-hour design storm, area south of Swan Drive and 

north of Spruce Creek Circle W is flooded. Water depth on the southern end of Palm 

Drive area is 1.2 ft.  

 
4.4.3 Langford Basin 

The Langford Basin receives runoff from an 875 acre forested wetland area west of 

Langford Road. This wetland area drains to a central point at the western end of Langford 

Road, at the south property line of a home. At this point a ditch flows to the east 

traversing the property. The ditch then crosses diagonally across the next property to 

Langford Road. This diagonal ditch has been partially filled and both ditches have 

undersized culvert crossings. Once the ditch reaches Langford Road, it flows east to 

Tomoka Farms Road where it goes through a 30’ span box culvert. The ditch system then 

continues east several thousand feet to Spruce Creek.  

 
The Langford Basin and the Hart Basins are connected by a roadside ditch, along the 

west side of Tomoka Farms Road. This roadside ditch system has numerous driveway 

culverts that become inundated during large storm events. However, there is one culvert 

in front of the Spruce Creek Congregation of Jehovah’s Witness Church which is 

approximately 500 ft long.  It was installed to accommodate a turn lane to the church. The 

length of this culvert and the elevation of the turn lane restrict the flow here, and cause 

water to back up in the upstream ditch.  The area along and south of Langford Road was 

completely flooded during T. S. Fay.  

 
Model results show that Langford Road and the surrounding area west of Tomoka Farms 

Road are inundated in the 10-year, 24-hour design storm. Water depth over Langford 
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Road is approximately 4”. In the 25-year, 24-hour design storm, the flooding area in 

Langford Road is further expanded. Water depth is over 5” on Langford Road. Water 

level on the west side of Tomoka Farms Road and south of the Spruce Creek 

Congregation of Jehovah’s Witness Church reaches the surface of Tomoka Farms Road. 

In the 100-year, 24-hour design storm, the flooding area surrounding Langford Road has 

further expanded. Water depth over Langford Road exceeds 6”. The maximum water 

depth over Tomoka Farms Road, located south of the Spruce Creek Congregation of 

Jehovah’s Witness Church is 3”. The LOS for this section of Tomoka Farms Road is C in 

the 100-year design storm, while the desired LOS for Tomoka Farms Road is A. 

 
4.4.4 Hart Basin 

The Hart Basin, similar to the Langford Basin, receives runoff from a wetland area, 

approximately 410 acres west of Tomoka Farms Road. Water collects on the west side of 

Tomoka Farms Road from Pioneer Trail north to Langford Road. This water then flows 

both north to the Langford Basin (as described above) and under Tomoka Farms Road, 

through a 30” culvert approximately 1200 ft north of Pioneer Trail. From this point, water 

flows through the Hart ditch to the C-36 Canal and discharges to Spruce Creek. The Hart 

ditch is relatively clean and straight near Tomoka Farms Road. During T. S. Fay, water 

overtopped Tomoka Farms Road near the Hart ditch crossing. The model simulation 

shows that water along the west side of Tomoka Farms Road is approaching the edge of 

pavement in the 10-year, 24-hour design storm. For the 25-year, 24-hour design storm, 

water from the Hart ditch overflows Tomoka Farms Road by 3” to 4”. For the 100-year, 

24-hour design storm, water level on the west side of Tomoka Farms Road expands to the 

north. Water from the west side of the Hart ditch overflows Tomoka Farms Road by 5”. 

The maximum water depth on Tomoka Farms Road section, located on the north 

boundary area of the basin reaches 6”. The current LOS for this section of Tomoka Farms 

Roads is a LOS C, whereas the desired LOS is A. 

 
4.4.5 Lakeshore Basin 

The Lakeshore Basin originates north of Pioneer Trail and south of SR 44. Water from 

these two areas drains to Powerline Road, where it flows east through two 30” pipes. 
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During large storm events, water ponds on the west side of Powerline Road until it 

overtops the pavement. Home flooding occurred in this area during T. S. Fay. From 

Powerline Road, water flows east to Canal Road, and from this point water can flow 

south to the Kersey Basin or north to Lakeshore Drive. The water levels in the Kersey 

ditch reduce the amount of water flowing south and force the majority of the water to 

flow north to Lakeshore Drive. The areas along Canal, Western, and Lakeshore Drives 

experience significant road flooding. Model results show that, for the 10-year, 24-hour 

design storm, water ponds west of Powerline Road and the northern part of the Pine Oak 

Lane. Water depth over Powerline Road is approximately 3”. Area around Western Road 

and Canal Road section east of Pioneer Way is flooded. Water stage exceeds warning 

stage (edge of payment) more than 7”. For the 25-year, 24-hour design storm, flooding on 

Powerline Road and Pine Oak Drive has expanded. Water overflows Powerline Road by 

7”. Flooding along Western Road and Canal Road extends to Lakeshore Drive on north. 

For the 100-year, 24-hour design storm, flooding on Power Line Road and Pine Oak 

Drive has expanded to the west and south. Water overflows Powerline Road by 10”. 

Flooding along Western Road and Canal Road has extended south to Kersey Road and 

north to Lakeshore Drive. Water overflows Lakeshore Drive by 6” to 9”. Water over-tops 

Western Road and Canal Road by 1.6 ft. The existing LOS for Powerline Road is LOS F, 

and the desired LOS for Powerline Road is LOS C.   

 
4.5   Infrastructure Deficiencies and Maintenance Analysis  

In the field survey, engineers at ECT surveyed and inspected all primary drainage 

infrastructures. Generally, most of the infrastructure is in good condition. However, 

maintenance is needed for some structures to improve drainage efficiency and maximize 

service life. 
 

Channel and Ditch Cleaning - Field survey and public comments indicate that several 

channels and ditches are either over-vegetated or clogged, so they can not drain water 

efficiently and thus increase flooding potential. Many of the restrictions have been caused 

by dumping debris or other materials in the drainage ditches. Regular inspection of the 

ditches is important to insure efficient operation of the drainage system. The channels and 
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ditches (including county maintained and non-county maintained) that need cleaning 

include: 
 

• Ditch east of Mitchell Lane - New development in the area blocked the drainage 

system and the ditch needs to be cleared. 

• Ditch along Meadow Lane – This ditch is filled up and does not drain properly. 

Large surrounding areas and a few properties were reported flooded from T. S. 

Fay.  

• Ditch under the power line west of Palm Drive (north to south) – This ditch is too 

small to handle a 10-year storm flow, and land along the ditch was flooded from 

T. S. Fay.  

• Hart Ditch - The overgrown vegetation in the ditch severely reduces its drainage 

conveyance, and this vegetation needs to be cleaned out. 

• Ditch north of Orange Drive (between Palm Drive and Guava Drive) – This ditch 

also needs to be cleaned out.  
 

Pipe Cleaning and Replacement - Few pipes were found to be blocked or partially 

blocked. The main issue to address for pipes is insufficient flow capacity to operate 

efficiently. These pipes (including county maintained and non-county maintained) 

include: 

• Culvert under Palm Drive north of Orange Drive - The existing pipe does not 

have enough capacity to drain stormwater from west to east of Palm Drive. In T. 

S. Fay, the road acted as a dam, and a large area was flooded.   

• Culvert under Country Circle Drive West near Quiet Trail Drive - The invert of 

this box culvert is higher than the ditch. Water stays in the ditch for a long time, 

contributing to complaints of mosquitoes. The culvert needs to either be re-set or 

re-constructed to match the surrounding ditch elevations. 

• Culvert under Country Circle Drive East between East and West Lakeside Drive - 

This 30” by 19” culvert is too small, and should be upsized to accommodate 

expected flows.  

• Driveway culvert at 2147 Tomoka Farms Road - This culvert is too small to drain 

water along the ditch, and this property flooded during T. S. Fay.  
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• Culvert under Powerline Road - The existing 36” culvert is too small to drain 

from west to east. During T. S. Fay, Powerline Road acted as a dam and water 

overtopped the road surface here.   

 
Pipes and culverts are an important component of the drainage system in the B-21 Canal 

study area. There are approximately 230 pipes and culverts of various types and sizes 

within the study area. Regular inspection and maintenance is essential to prevent and 

reduce flooding. Eighty five of these pipes were modeled, as they are considered primary 

structures. The smaller, secondary structures, such as driveway culverts, although not 

modeled, must still be included in a regular inspection and maintenance program by 

Volusia County. Table 4-2 presents the updated information for the modeled pipes and 

culverts, with the update information coming from ECT’s field survey. 
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Table 4-2. Pipes Modeled and Updated in the B-21 Study Area (pg. 1 of 4) 

Link 
No. 

Culvert 
type Material Flow 

Direct 
X-

Shape 
Rise 
(In) 

Span
(In) No Outfall Street Name Nearest Cross 

Street 
Length 

(ft) 
Up 

Inver 
Down 
Inver 

4001 Storm Sewer RCP S Oval 24 20 1 Canal Landfill  32 27.8 27.4 

4002 Storm Sewer POLY E Circular 36 36 3 Ditch   20 33.3 33.7 

4003 Storm Sewer RCP S Oval 29 48 2 Ditch Avocado  30 19.4 19.4 

4004 Storm Sewer RCP E Oval 36 60 1 Canal Tomoka Farms  43 12.9 12.8 

4005 Storm Sewer RCP E Circular 48 48 1 Ditch Tomoka Farms Old Daytona Rd 69 14.2 10.9 

4006 Side Drain CPP S Circular 72 72 2 Canal Landfill  43 16.26 15.91 

4007 Storm Sewer RCP S Rect 60 72 2 Canal Halifax  31.5 13.7 13.7 

4008 Storm Sewer POLY E Circular 36 36 1 Canal Guava Orange Drive 30 19.05 18.5 

4009 Storm Sewer RCP E Circular 300 300 1 Canal Old Samsula  28 17.2 17.1 

4010 Storm Sewer RCP E Rect 78 300 1 Ditch Tomoka Farms Pottery Ln 35 6.8 6.51 

4011 Side Drain CMP SE Circular 72 72 1 Canal NA  22 9 8.85 

4012 Storm Sewer RCP E Circular 30 30 1 Ditch Tomoka Farms  40 14.6 14.3 

4013 Storm Sewer CMP E Circular 36 36 1 Ditch Tomoka Farms  43 14.3 14.3 

4014 Storm Sewer RCP E Rect 144 288 1 Canal Tomoka Farms  36 6.5 6.5 

4015 Cross Drain RCP SE Circular 36 36 2 Canal Spruce Cr. Cir W Echo Farms Dr 85 17 16.8 

4016 Cross Drain CMP E Circular 48 48 1 Canal Guava Dr  33 20.6 20.14 

4017 Storm Sewer CMP E Circular 48 48 1 Ditch Guava Dr  26 20.6 20.6 

4018 Storm Sewer RCP N Circular 24 24 1 None SR44  178 38.48 38.65 

4019 Storm Sewer RCP N Circular 24 24 3 None SR44  187 31.33 30.75 

4020 Storm Sewer CPP N Circular 48 48 2 Canal Lakeshore Dr  32 24.65 23.79 
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Table 4-2. (Cont. ) Pipes Modeled and Updated in the B-21 Study Area (pg. 2 of 4) 

Link 
No. 

Culvert 
type Material Flow 

Direct 
X-

Shape 
Rise 
(In) 

Span
(In) No Outfall Street Name Nearest Cross 

Street 
Length 

(ft) 
Up 

Inver 
Down 
Inver 

4021 Storm Sewer CMP E Circular 36 36 1 Ditch Western Rd  33 27.33 25.47 

4022 Storm Sewer CMP E Circular 36 36 1 Ditch Canal Rd Lakeshore 41 24.46 23.67 

4023 CBC CBC E Rect 60 72 1 Canal CR 415 N Kersey Rd 54 23.24 23.1 

4024 Storm Sewer RCP N Circular 48 48 2 Canal Kersey Rd  53 23.78 23.55 

4025 CBC CBC E Rect 36 108 1 Canal CR 415 N Lakeshore Dr 48 22.93 22.83 

4026 Storm Sewer RCP S Circular 24 24 2 None Pioneer Dr  48 37.66 37.44 

4027 Storm Sewer RCP SE Oval 72 48 2 None Pioneer Dr  84 34 34 

4028 Storm Sewer RCP E Circular 24 24 2 Ditch Tomoka Farms  45 23.2 23 

4029 Storm Sewer CMP E Rect 108 360 1 Canal Tomoka Farms Langford Rd 35 19.39 17.99 

4031 Storm Sewer RCP E Circular 36 36 1 Ditch  Pioneer Trails 30 21.65 21.55 

4032 Storm Sewer CMP E Circular 30 30 1 Ditch   33 22.35 21.75 

4033 Storm Sewer CMP E Circular 30 30 1 Ditch Pioneer  32 22.1 22.05 

4034 Storm Sewer RCP E Circular 30 30 1 Ditch Pioneer Tomoka Farms 277 23.5 23 

4035 Storm Sewer POLY S Circular 24 24 1 Ditch Tomoka Farms  45 23.42 23.02 

4036 Storm Sewer POLY S Circular 24 24 1 Ditch Tomoka Farms  52 21.17 21.22 

4037 Storm Sewer POLY S Circular 24 24 1 Ditch Tomoka Farms  56 22.72 22.7 

4038 Storm Sewer CMP N Circular 24 24 1 Ditch Tomoka Farms  15 22.16 21.71 

4039 Storm Sewer CMP S Circular 24 24 1 Ditch Tomoka Farms  39 22.36 21.71 

4040 Storm Sewer RCP E Circular 30 30 1 Canal Tomoka Farms  93 21.71 20.61 

4041 Storm Sewer RCP S Circular 30 30 1 Ditch Langford Rd Tomoka Farms 95 21.17 20.85 

4042 Storm Sewer RCP N Circular 30 30 1 Ditch Langford Rd Tomoka Farms 508 21.9 21.6 

4043 Storm Sewer RCP N Circular 30 30 1 None Tomoka Farms  32 22 21.9 
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Table 4-2. (Cont.) Pipes Modeled and Updated in the B-21 Study Area (pg. 3 of 4) 

Link 
No. 

Culvert 
type Material Flow 

Direct 
X-

Shape 
Rise 
(In) 

Span
(In) No Outfall Street Name Nearest Cross 

Street 
Length 

(ft) 
Up 

Inver 
Down 
Inver 

4044 Storm Sewer RCP N Circular 30 30 1 Ditch Tomoka Farms  71 22.48 22.46 

4045 Storm Sewer RCP N Circular 24 24 1 None  Tomoka Farms 62 22.7 22.62 

4046 Storm Sewer RCP N Circular 24 24 1 None  Tomoka Farms 41 22.3 22 

4047 Storm Sewer RCP N Circular 24 24 1 Ditch  Tomoka Farms 16 22.5 21.98 

4048 Storm Sewer CMP N Circular 24 24 1 Ditch  Tomoka Farms 50 22.85 22.6 

4050 Storm Sewer CMP S Oval 20 30 1 None Shunz Rd Shunz Rd 65 23.5 21.98 

4051 CBC RCP SE Rect 36 72 2 Canal I-4 E Roosevelt Ct 100 33.44 33.38 

4052 Storm Sewer CMP N Circular 18 18 1 None Landfill  38 28.32 27.79 

4053 Storm Sewer RCP SE Rect 48 96 2 Ditch US-92 Us-92 194 25.78 25.46 

4054 Storm Sewer RCP S Rect 48 96 2 None I-4 I-4 104 25.72 24.46 

4055 Storm Sewer RCP S Oval 29 48 1 Canal Shunz Rd Shunz Rd 62 25.38 24.56 

4057 Side Drain CMP N Oval 24 35 1 Canal Halifax Dr  35 22.6 22.6 

4059 Storm Sewer RCP E Circular 48 48 1 None   113 13.45 11.2 

4060 Storm Sewer RCP E Circular 48 48 1 None  Taylor Rd 570 11.2 11.2 

4061 Storm Sewer RCP E Circular 48 48 1 None  Taylor Rd 516 11.6 8 

4062 Storm Sewer RCP S Circular 48 48 1 None Taylor Rd Tomoka Farms 70 11.05 11.6 

4063 Storm Sewer CMP NE Circular 18 18 1 None Langford Rd  20 23.07 22.82 

4064 Cross Drain CPP NE Circular 48 48 3 Canal Country Cir Dr E Country Cir Dr 
W 

19 9.4 10.7 

4065 Cross Drain RCP NE Oval 38 60 2 Canal Country Cir Dr W Brookside Dr 46 10.91 11.8 

4066 Storm Sewer RCP E Oval 48 76 1 None Tomoka Farms Ideis Rd 125 20.83 20.74 

4067 Cross Drain RCP NW Oval 19 30 1 Canal Country Cir Dr E Lakeside Dr E 42 12.3 11 

4068 Storm Sewer CMP E Circular 36 36 1 Canal Powerline Rd  50 31.78 31.39 
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Table 4-2. (Cont.) Pipes Modeled and Updated in the B-21 Study Area (pg. 4 of 4) 

Link 
No. 

Culvert 
type Material Flow 

Direct 
X-

Shape 
Rise 
(In) 

Span
(In) No Outfall Street Name Nearest Cross 

Street 
Length 

(ft) 
Up 

Inver 
Down 
Inver 

4069 Storm Sewer CMP E Circular 36 36 1 Ditch Canal Rd  31 25.6 25.6 

4070 Side Drain RCP SE Circular 60 60 1 Canal Tribble Dr Swan Dr 28 19.4 19.1 

4071 Storm Sewer RCP S Rect 96 96 2 Canal Old Daytona Rd Tomoka Farms 20 10.3 9.5 

 4072 Side Drain RCP E Circular 54 54 1 Canal Landfill  37 19.9 19.5 

4073 Cross Drain RCP NE Oval 24 38 1 None Country Cir. Dr W Quiet Cir 116 7.7 7.71 

4074 Side Drain CMP E Circular 48 48 1 Canal Landfill  36 21.7 20.9 

4075 Side Drain CMP E Circular 64 64 1 Canal Landfill  25 20.25 19.1 

4076 Cross Drain CBC E Rect 48 72 2 Canal Palm Dr Swan Dr 22 20.61 20.61 

4077 Storm Sewer RCP E Circular 24 24 3 None Power line  20 23.9 23.9 

4078 Storm Sewer RCP E Circular 24 24 1 None Power Line Poinsettia Dr 40 23.1 23.1 

4079 Side Drain CMP E Circular 24 24 1 Canal Power line Swan Dr 20 20.6 20.6 

4080 Storm Sewer CMP E Circular 18 18 1 None Power Line  20 21.5 21.3 

4081 Cross Drain CMP S Circular 60 60 1 Canal Orange Dr Palm Dr 30 22.9 22.9 

4082 Storm Sewer CMP SE Circular 24 24 1 None   20 33.8 33.6 

4083 Storm Sewer RCP E Circular 36 36 1 None   35 20.3 20 

4084 Storm Sewer RCP E Circular 36 36 1 Canal   22 19.3 19 

4085 Storm Sewer CMP E Circular 24 24 1 None Palm Drive  35 20.8 20.8 

4086 Storm Sewer RCP S Oval 19 30 5 Canal Shunz Rd Shunz Rd 66 25.73 25.78 

4087 Storm Sewer RCP S Oval 29 45 1 Canal Shunz Rd Shunz Rd 64 24.29 24.44 

4088 Storm Sewer RCP E Circular 24 24 1 Ditch Country Farms Tomoka Farms 90 15 15 

4089 Storm Sewer RCP S Circular 48 48 1 Canal Taylor Rd Spruce View 33 20.6 20.14 
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Section 5 Problem Areas – Description and Project Prioritization 

 
5.1 Introduction 

Problem areas for the study area have been previously identified. In this section, 

improvements will be recommended for each problem area. The recommended 

improvements are focused on areas under county maintenance authority, such as roads 

and rights of way. The objective of the improvements is to increase the level of service 

(LOS) for the county roads to or above the desired level of service. To find the most cost-

effective improvements for each problem area, various possible combinations of potential 

improvements are modeled. The model results of those alternatives are compared 

hydrologicaly/hydraulically and economically. The potential ecological and water quality 

impacts arising after implementing each improvement are then analyzed. Only the “best” 

improvement alternatives are recommended. This section details the recommended 

improvements and discusses their effects. The cost estimates for each improvement is 

detailed in the end of the section.  

 

5.2  Improvement Recommendation  

5.2.1 Planning Unit 

The study area has been divided into seven basins. Hydraulically, basins are inter-

connected. This means that eventually, under certain flood stage conditions, water will 

merge from one basin into another. For planning purposes, the basins are regrouped into 

three planning units: the Lakeshore unit, including the Lakeshore basin and the Kersey 

Road basin; the Hart unit, including the Hart basin and the Langford basin; and the B-21 

Canal unit, including the B-21 Canal basin, the Spruce Creek basin, and the Quiet Trail 

basin. Figure 5-1 presents the basin planning units. Different combinations of 

improvement and alternatives were simulated for each planning unit to find the “best” 

improvement scheme. These recommendations are believed to be the most suitable 

improvements for the planning units.  
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5.2.2 Lakeshore Planning Unit 

The major problem areas in the Lakeshore planning unit are at Pioneer Trail, Powerline 

Road, and the downstream area. During T. S. Fay, Powerline Road was severely flooded, 

and Pioneer Trail was temporarily closed due to water overtopping the road surface. The 

recommended improvements for this planning unit include: the construction of an 

additional 36” pipe under Powerline Road; the creation of a storage area on the north side 

of Pioneer Trail with a control structure on the north side of Pioneer Trail at the existing 

culvert crossing (as shown in Figure 5-2).   
 
Currently, there are two 30” circular culverts under the Powerline Road, which drain 

water from west to east of Powerline Road. Due to the limited capacity of these culverts, 

water builds up on the west side of the road in large storms, and overtops the road. For 

the 25-year storm, the stage differential between the west side and the east side of the 

road exceeds 2 ft and 7” of water covers the road. In the 100-year design storm, water 

exceeds the road surface by 9”. After adding an additional 36” pipe, the flooding is 

reduced, but not to the desired level. Adding more pipes under Powerline Road would 

increase downstream flooding in the area along Western and Canal Roads. Therefore, 

raising Pioneer Trail to the west is proposed. The northern side of Pioneer Trail is a 

county owned wetlands area. Raising the road surface from the lowest elevation of 39.0 ft 

to 41.0 ft will create a 50 acre-ft storage area in this wetland area. The additional 

impoundment of water should not result in adverse impacts to the wetland system. This 

would also provide a water recharge benefit. Through controlling the discharge (by 

building a control structure on the wetland outlet), Pioneer Trail will be free from 

flooding and, at the same time, less water will flow downstream, thus reducing 

downstream flooding.   
 

As a result of this improvement, the flooding problems in the Lakeshore planning unit 

would be greatly reduced. Figure 5-3 and Figure 5-4 present, respectively, the modeled 

water elevation at each node after implementation of the improvement for the 25-year 

and 100-year design storms. In the 25-year design storm, water depth in the newly 

created storage area increased about 5” and water depth over Powerline Road decreased 

approximately 6” (Table 5-1). 
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Table 5-1. Existing Water Elevations and Proposed Water Elevations After Implementing the Recommended Capital Improvements 

25-year Elevation (ft)  100-year Elevation (ft)  Improvements Location 
Existing  Proposed Diff Existing Proposed Diff 

Storage area north of Pioneer Trail  38.94 39.48 0.54 39.4 39.82 0.42 

Powerline Road crossing the ditch 38.8 38.27 -0.53 39.01 38.84 -0.17 

Western Road south  28.79 28.69 -0.1 30.01 29.83 -0.18 

Lakeshore Improvement 
(Constructing a control structure 
on north side of Pioneer Trail and 
adding an additional 36” under 
Powerline Road).   
 Canal Road middle section 27.85 27.86 0.01 28.94 28.79 -0.15 

Tomoka Farms Road in front of the church  26.18 25.13 -1.05 26.36 26.1 -0.26 Hart Improvement #1 
(Replacing the undersized pipes 
under the church’s driveway and 
Langford Road). Tomoka Farms Road north of Langford Road  24.39 23.8 -0.59 25.39 25.47 0.08 

Tomoka Farms Road middle section between 
the church and Hart ditch 26.17 25.8 -0.37 26.34 26.11 -0.23 

Tomoka Farms Road crossing the Hart ditch 26.28 26.1 -0.18 26.38 26.22 -0.16 

Hart Improvement #2 
(Cleaning the Hart ditch and 
adding an additional 36” culvert 
under Tomoka Farms Road).   
 Hart Ditch middle section 23.78 23.75 -0.03 23.84 23.79 -0.05 

Ditch north of Orange Drive 24.15 23.56 -0.59 24.68 23.39 -1.29 
Western end of Swan Drive 24.91 23.39 -1.52 25.53 24.41 -1.12 

Palm Drive Improvement 
(Raising power line access road to 
increase storage of the wetland on 
west).  Southern end of Palm Drive 24.53 23.39 -1.14 25.23 24.41 -0.82 

Landfill Road crossing the B-21 Canal west of 
Tomoka Farms Road 20.66 20.28 -0.38 21.28 21.12 -0.16 

Halifax Drive crossing the B-21 Canal west of 
Tomoka Farms Road 20.26 19.64 -0.62 20.83 20.62 -0.21 

Tomoka Farms Road crossing the B-21 Canal 
north of Avocado Drive 19.42 18.17 -1.25 19.98 18.97 -1.01 

B-21 Canal Area 
Improvement 
(Replacing the two box culverts 
under Old Daytona Road by a 30’ 
span bridge).   Old Daytona Road crossing the  B-21 Canal 

east of Tomoka Farms Road 18.59 16.79 -1.8 18.86 17.61 -1.25 

Meadow Lane area 21.91 21.13 -0.78 22.28 21.61 -0.67 Meadow Lane Improvement 
(Providing a positive outfall for 
Meadow Lane ditch).  Taylor Road crossing the ditch 19.71 18.91 -0.8 20.23 19.52 -0.71 
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The LOS for Powerline Road would be raised from LOS D/F to LOS B, and the 

improvement would not increase the downstream water level. As modeled, in the existing 

condition, the water stage at the intersection area of Lakeshore Drive and Canal Road is 

27.35 ft; after implementation of the improvements, the stage is 27.36 ft. In the 100-year 

design storm, implementation of these improvements would reduce water levels over 

Powerline Road by 3”. Water levels along Western and Canal Roads would be reduced 

slightly. As modeled, levels in the intersection area of Lakeshore Drive and Canal Road 

would be reduced about 1” after the improvement. 

 
After the improvements, the lowest elevation of Pioneer Trail would be 41.00 ft. The 

water elevation in the wetland storage area is 39.82 ft in the 100-year design storm. Thus, 

Pioneer Trail would be free of flooding. 

 
5.2.3 Hart Planning Unit 

During T. S. Fay, Langford Road and the surrounding areas were severely flooded. Water 

depth over the Langford Road surface was 6”. Two houses south of Langford Road were 

reported flooded. Water in the Hart ditch covered most of Tomoka Farms Road. 

Residents commented that they felt that culvert pipes under the Jehovah Witness church 

driveway and were too small to drain efficiently, and thus the upstream area was flooded 

during T. S. Fay. To solve the problems, two improvements are recommended for this 

area (see Figure 5-5). Improvement #1 is to replace the undersized pipes under the 

church’s driveway and also under Langford Road. The existing 30” pipe should be 

replaced with an equivalent 48” pipe or an additional 30” pipe should be added. It is 

expected that this improvement would resolve the problem areas around the church and 

surrounding Langford Road. Improvement #2 would be to clean the Hart ditch. This ditch 

is over-vegetated due to lack of maintenance, and its capacity is greatly reduced. The 

length to be cleaned is approximately 700 ft.  Also, the pipe crossing Tomoka Farms 

Road and discharging into the Hart ditch is currently a 36” culvert. One additional culvert 

of the same size should be added, along with cleaning the ditch.  

 
After implementing Improvement #1, the water stage in the church area is reduced by 

more than 1 ft in the 25-year design storm (Table 5-1). In the 100-year design storm, the 
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stage is reduced approximately 3” and the LOS for Tomoka Farms Road would increase 

from LOS C to LOS B (Figures 5-6 and 5-7).  

 
After implementation of Improvement #2, the water stage in the Hart ditch is reduced 

about 2” and the LOS for Tomoka Farms Road would increase from LOS C to LOS B 

(Figures 5-8 and 5-9). 

  

5.2.4 B-21 Canal Planning Unit 

The problems in this unit include the Palm Drive area (including Swan, Guava, and 

Orange Drives), B-21 Canal at Halifax Drive and Old Daytona Road, and the Meadow 

Lane area.  

 
Three improvements are recommended for solving these problem areas. Improvement #1, 

the Palm Drive area improvement, intends to use the wetland area west of the power line 

access road to create stormwater storage and to control the release rate to the east side of 

the road, by building a berm and three control structures. This project would raise the 

power line access road to an elevation of 26.0 ft from the existing elevations, which vary 

from 23.0 ft to 26.0 ft. The pipe connecting the power line ditch and the landfill ditch on 

the north end would be removed, to prevent water from flowing to the power line ditch 

from the landfill ditch. Raising the road would cause more water to flow south and 

discharge to Spruce Creek, and could cause flooding problems downstream. Therefore, 

this project plans to replace the two 36” pipes under Spruce Creek Circle with two 54” 

pipes. The project location is shown in Figure 5-10.  

 
Improvement #2, the B-21 Canal area improvement, would replace the two 96” box 

culverts under Old Daytona Road (on the east side of Tomoka Farms Road) with a 30 

foot span bridge. These box culverts are a constraint to the B-21 Canal. In large storms, 

water on the north side of the road (upstream) is predicted to overtop Old Daytona Road, 

Halifax Drive and Avocado Drive. As modeled in the 25-year design storm, the stage 

differential between the north side and the south side of Old Daytona Road is 1.9 ft. In 

the 100-year design storm, the difference is 1.3 ft.  Old Daytona Road is overtopped by 

4”. Figure 5-11 shows the location of the proposed improvement.  
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Improvement #3, the Meadow Lane area improvements, is targeted to solve flooding 

problems in this area by providing a positive outfall for the ditch.  Historically, this ditch 

flowed to the south; however, the outfall path is severely restricted.  A property owner in 

the 1960s constructed a ditch on his property connecting it to the B-21 Canal. Since that 

time property boundaries have become less distinct, and adjacent property owners have 

expressed that the ditch is a source of problems and not a remedy. Discussions with 

County field staff indicated that private property owners have altered the outfall path by 

filling and other land use activities. During T.S. Fay, Meadow Lane was severely 

flooded. Opening an outfall to the west and letting water from the ditch drain to the B-21 

Canal is a relatively inexpensive project. This would involve securing the appropriate 

drainage easements from the affected property owners. Figure 5-12 shows the location of 

the proposed improvement. 

 
After implementing Improvement #1, the flooding problem in the Palm Drive area would 

be significantly reduced (Figures 5-12 and 5-13), and the LOS for Palm Drive would 

increase from LOS D to LOS B in the 25-year design storm. In the 100-year design 

storm, the LOS for Palm Drive would increase to LOS C, which matches the desired LOS 

for this road. In some places, the water level would be reduced over 1 ft. As modeled, the 

existing water elevation in the ditch north of Orange Drive is 24.15 ft in a 25-year design 

storm. After implementing the improvements, the elevation would decrease to 23.56 ft 

(Table 5-1). The elevation at the western end of Swan Drive would be reduced from 

24.91 ft to 23.39 ft. In the 100-year design storm, the elevations in the two locations 

decrease from 24.68 ft to 23.99 ft, and from 25.53 ft to 24.41 ft, respectively. Water 

elevation at the southern end of Palm Drive would decrease from 25.23 ft to 24.41 ft. 

Flooding of the properties in the area during T.S. Fay would not occur after 

implementation of Improvement #1. Most importantly, this improvement does not create 

flooding downstream. For instance, the elevation on the north side of Spruce Creek Circle 

is 23.01 ft in the existing condition in the 100-year design storm. After implementing the 

improvement, it would decrease to 21.03 ft.  

 
Through implementing Improvement #2, flooding along the B-21 Canal would be 

fundamentally solved (Figures 5-14 and 5-15). The modeling indicates the following 
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water level reductions along the canal in the 25-year design storm: Landfill Drive from 

20.66 ft to 20.28 ft; Halifax Drive upstream side from 20.26 ft to 19.64 ft; and Old 

Daytona Road upstream side from 18.59 ft to 16.79 ft. In the 100-year design storm, these 

reductions would be, respectively, from 21.28 ft to 21.12 ft; 20.83 ft to 20.62 ft, and 18.86 

ft to 17.61 ft (Table 5-1). Water level downstream from Old Daytona Road would not 

change. No roads crossing the B-21 Canal would be flooded with these improvements.  

 
In the existing condition, the water elevation in the Meadow Lane area is 22.28 ft in the 

100-year design storm (Figures 5-16 and 5-17). After applying Improvement #3, the 

elevation in the area would decrease to 21.61 ft (Table 5-1), with flooding problems in 

this area essentially solved. This improvement would not appreciably increase 

downstream water levels in the B-21 Canal. The stage at the north side of Taylor Road is 

15.5 ft in the existing condition, and after applying Improvement #3, it would be 15.53 ft. 
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5.3 Cost Estimate  

Tables 5-2 through 5-7 present the cost estimates for each improvement. The cost for the 

recommended projects ranges from $53,280 for the Meadow Lane Ditch construction to 

$457,800 for the Lakeshore improvements. The estimates are based on current labor/material 

prices.  

Table 5-2. Cost Estimate for Lakeshore Improvement  
(Raising Pioneer Trail and adding an additional pipe in Powerline Road) 

No. Item Quantity Units Unit Price Extended Price 

1 Insurance and Mobilization  1 LS $50,000 $50,000 
2 Roadway Demolition 5,000 SY $10 $50,000 
3 Fill and Grading 5,000 SY $15 $75,000 
4 Sub-grade, Base and Asphalt 5,000 SY $35 $175,000 
5 Control Structure 1 EA $5,000 $5,000 
6 36" RCP 50 L.F. $90 $4,500 
9 Sod 1,000 SY $2 $2,000 
10 Silt Fence 4,000 L.F. $5 $20,000 
11 Contingency   20% $76,300 
12 Sum    $457,800 

 
Table 5-3. Cost Estimate for Hart/Langford Improvement #1 

(Replacing culverts before Spruce Creek Congregation of Jehovah’s Witness Church) 
No. Item Quantity Units Unit Price Extended Price 

1 Insurance and Mobilization 1 LS $8,000 $8,000 
2 Pipe Replacement 550 L.F. $65 $35,750 
3 Mitered End Section 4 EA $5 $2,000 
4 Sod 1,000 SY $2 $2,000 
5 Silt Fence 4,000 L.F. $5 $20,000 
6 Contingency   20%  $13,550 
7 Sum    $81,300 

 
Table 5-4. Cost Estimate for Hart/Langford Improvement #2 

(Cleaning Hart ditch and adding additional culverts) 
No. Item Quantity Units Unit Price Extended Price 

1 Insurance and Mobilization  1 LS $8,000 $8,000 

2 
Ditch Maintenance                        
(grading and debris removal) 1,000 L.F. $15 $15,000 

3 36" RCP 130 L.F. $90 $11,700 
4 Headwall 2 EA $2,000 $4,000 
5 Stormwater Inlets 2 EA $2,500 $5,000 
6  Sod 1,500 SY $2 $3,000 
7 Silt Fence 4,000 L.F. $5 $20,000 
8 Contingency   20% $13,340 
9 Sum    $80,040 
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Table 5-5. Cost Estimate for B-21 Canal Improvement #1 
(Raising power line access road and replacing Spruce Creek Circle pipe) 

No. Item Quantity Units Unit Price Extended Price 

1 Insurance and Mobilization 1 LS $42,000 $42,000 

2 
Berm Fill, Grading and 
Stabilization 12,000 L.F. $15 $180,000 

3 Control Structure 4 EA $5,000 $20,000 
4 54" RCP 100 L.F. $90 $9,000 
5 Sub-grade, Base and Asphalt  100 SY $50 $5,000 
6 Sod 12,000 SY $2 $24,000 
7 Erosion and Sediment Control 1 L.S. $75,000 $75,000 
8 Contingency   20%  $71,000 
9 Sum    $426,000 

 
Table 5-6. Cost Estimate for B-21 Canal Improvement #2 

(Old Daytona Road culverts replacement) 
No. Item Quantity Units Unit Price Extended Price 

1 Insurance and Mobilization 1 LS $15,000 $15,000 
2 Sub-grade, Base and Asphalt 500 SY $35 $17,500 
3 Box Culverts Replacement 1 L.S. $35,000 $200,000 
4 Sod 500 SY $2 $1,000 
5 Erosion and Sediment Control 1 L.S. $10,000 $10,000 
6 Contingency   20%  $22,600 
7 Sum    $266,100 

 
Table 5-7. Cost Estimate for B-21 Canal Improvement #3 

(Meadow Lane Ditch Construction) 
No. Item Quantity Units Unit Price Extended Price 

1 Insurance and Mobilization  1 LS $5,5000 $5,500 
2 Ditch Construction 1,200 L.F. $20 $24,000 
3  Sod 1,200 SY $2 $2,400 
4 Erosion and Sediment Control 1 L.S. $12,500 $12,500 
5 Contingency   20% $8,880 
6 Sum    $53,280 
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Section 6 - Water Quality 

6.1 Introduction 

Although the major focus of this study is to address flooding, the importance of water 

quality must be included in any discussion of a comprehensive stormwater management 

plan. Many of the improvements that are intended for the reduction of flooding must also 

be balanced with appropriate water quality considerations. This is an important 

component of designing a project which can meet water management permit 

requirements.  In this section, water quality in the study area is reviewed and the planning 

efforts to meet future pollution reduction goals are discussed. Since limited data has been 

collected for a water quality study, most of the information presented below is from 

literature reviews.  

 
6.2 Water Quality Standards and Regulatory Programs 

The B-21 study area is a sub unit of Spruce Creek. The Florida Department of 

Environmental Protection surface water classification for the B-21 basin is Class III, 

which is for recreation, propagation, and maintenance of a healthy, well-balanced 

population of fish and wildlife. However, downstream in the main stem of Spruce Creek, 

the classification is that of an Outstanding Florida Water” (OFW). An OFW is a water 

designated worthy of special protection because of its natural features and qualities. 

 
According to the Florida Department of Environmental Protection, a portion of the B-21 

study area is verified as impaired for fecal coliform. This is contained in a 2008 report 

entitled “Fecal Coliform TMDL for Spruce Creek WBID 2674”. Figure 6-1 shows the 

location of the Water Body I.D. (WBID's) within the study area.  A Total Maximum 

Daily Load (TMDL) is the maximum amount of a given pollutant that a water body can 

assimilate and still meet its designated use. The TMDL establishes the allowable loadings 

within the affected portion of the B-21 basin (and Spruce Creek) that would restore the 

waterbody so that it meets the applicable water quality criteria for fecal coliform. A fecal 

coliform reduction of 53% is required from nonpoint sources within the designated area 

of impairment or (WBID). The determination of a TMDL is based on historical water  
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quality data obtained from a variety of sources, such as FDEP, SJRWMD, and the 

Volusia County Environmental Health Lab. 

 
Future planning efforts by the county and other affected stakeholders will involve 

developing a basin management action plan (BMAP) to address this impairment. The 

BMAP will likely include signed agreements among stakeholders, timetables for 

implementation, milestones, load limitation agreements, funding mechanisms, description 

of load reduction activities, local ordinances defining or prohibiting certain actions, and 

descriptions of further data collection or source identification.  

 
The municipal stakeholders identified within the area of impairment include the cities of 

Port Orange and New Smyrna Beach. It is anticipated that the development of the BMAP 

will include a consensus among the stakeholders on detailed allocations and how the 

loads will be reduced. The Spruce Creek TMDL report indicated that FDEP would begin 

the process of BMAP development in March 2009. As of this writing, FDEP has not 

provided a revised schedule for BMAP development. 

 
The other regulatory program that is currently affecting the county is the National 

Pollutant Discharge Elimination System (NPDES). Volusia County is a Phase II MS4 

(municipal separate storm sewer system) permit holder. This program requires a number 

of activities and programs which satisfy the “six minimum measures” included in the 

program. This multi-pronged approach is structured to address stormwater pollution 

issues, both structural and non-structural. Examples include construction site runoff 

control, prohibiting non-stormwater discharges to municipal systems, and requiring 

public education and outreach efforts.  

 
Future NPDES permits will likely be linked to the TMDL load allocation for fecal 

coliform in the B-21 (Spruce Creek) basin and would reference the waste load allocation. 

According to the FDEP report, “it should be noted that all MS4 permits issued in Florida 

include a reopener clause that allows permit revisions to implement TMDL's when the 

implementation plan is formally adopted”. However, the county would only be 

responsible for reducing those loads associated with outfalls over which it has control.  
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6.3 Pollution Sources 

Pollution sources are generally classified as point sources and non-point sources. Point 

sources include the traditionally defined point sources, such as domestic and industrial 

wastewater treatment facilities that have a continuous flow via a discernable, confined 

and discrete conveyance facility (such as a pipe), and stormwater systems which require a 

National Pollutant Discharge Elimination System (NPDES) stormwater permit. Non-

point sources are the intermittent, rainfall-driven, diffuse sources of pollution associated 

with everyday human activities, including runoff from urban land uses, agriculture, 

silviculture, mining; and discharges from failing septic systems. Only two state permitted 

point sources are located close to the study area: Samsula Elementary School (to the 

southeast) for extended aeration with reuse to two septic tank drain fields and the Double 

D mobile Ranch for extending aeration with effluent to two percolation ponds and a spray 

field.  

 
Septic tanks are commonly used in the study area. As estimated by FDEP, the failure rate 

of septic tanks in the watershed is approximately one percent per year with older septic 

systems particularly vulnerable to leakage.  Accordingly, tank failure and malfunctions 

are likely a significant source of fecal coliform.  

 

Several resident reports from the August 2008 public meeting expressed the concerns 

regarding the safety of septic tanks, which are widely used in the study area. Some septic 

tanks were reported flooded in Hurricane Francis and T.S. Fay. A comprehensive 

inspection and monitoring system of the existing septic tanks should be considered an 

important best management practice (BMP) strategy in reducing this pollutant source. 

 
In addition to septic system failure, animal waste is another source of fecal coliform. The 

study area contains 1439 acres (or 6.7% of the total land) of agricultural land (Table 2-2). 

According to FDEP’s estimation of cattle population in the Spruce Creek watershed, 

which is 0.5 cows/acre, there are about 720 cattle in the study area. Using EPA’s average 

fecal contribution of 1×1011 organisms per day per cow gives an estimation of 7.2×1013 

and 2.63×1016 potential for daily and annual fecal contribution, respectively. In large 
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storms like T. S. Fay, large areas of pasture were flooded. This situation results in a large 

amount of animal waste running off property and into ditches and canals.  

 

Many residents reported their concerns regarding the effect of animal waste to the local 

environment. Some landowners were concerned about the safety of their livestock during 

storms like T. S. Fay. The primary animals within the study area are cattle, chicken, 

horses, and pets (dogs and cats). Without proper management, animal waste is washed 

into the ditches and channels and enters into the rivers and ultimately into Spruce Creek. 

Thus a waste management program is recommended to be implemented in the study area. 

For livestock safety, owners should be informed and educated to take proper protective 

actions before storms. These protective actions should be based on a pre-selected location 

to shelter animals and protect them from floodwaters.   

 
For reference purposes, Table 6-1 presents FDEP’s estimation of the potential fecal 

coliform loading from various sources for Spruce Creek.  A fecal coliform reduction of 

53% is required for Spruce Creek WBID 2674 from non-point sources.   

 
Table 6-1. FDEP estimated potential annual fecal coliform loading 

 from various sources for Spruce Creek area.  
Source Fecal Coliform 

Septic Tanks  3.12 × 1013  
Pets  8.49 × 1014  

Cattle  4.13 × 1016  
Horses  1.88 × 1013  

Collection Systems  5.56 × 1013  
 

6.4 Best Management Practices 

As shown and discussed above, septic tanks, cattle, horses, and pets are primary non-

point sources of fecal coliform. Proper management of these sources is important in 

reducing pollutants within the B-21 study area. The following best management practices 

and planning actions are suggested: 
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1. Septic tank inspection and monitoring - As described before, this practice seeks to 

repair and/or replace damaged tanks immediately and thus reduce leaks from the 

tanks. 

2. Establishment of an education program for livestock, horse, and pet owners - A 

variety of land use best management practices are available that can educate 

property owners on how to reduce discharges of pollutants from their land, such 

as animal waste. The Florida Department of Agriculture and Consumer Services 

(FDACS) offers a best management practices (BMP) guide for a wide variety of 

land uses, and an example publication is a BMP guide for cow/calf operations. A 

recommended listed BMP for this type of operation would be to establish 

vegetated, “animal free” buffers near ditches, creeks, and canals. Other BMP’s 

can be implemented for other types of land uses. 

3. Expanded monitoring plan - As stated in the FDEP’s report, since the sample size 

and sampling occurred in only one year, relationships between fecal coliform, 

seasonality, rainfall, or long-term trends was not discerned. So further monitoring 

of fecal coliform is needed to better define these potential sources. This 

monitoring can be performed by increasing the number of water sampling 

stations, conducting more site specific data collection of livestock (type and 

number) for each parcel, and inspecting septic systems locations to better define 

the source of fecal coliform loading. 

4. Development of a more detailed land use database – This effort could be used to 

further refine fecal coliform source locations and loadings, and could also involve 

an inventory of land acreage, livestock, horse, and pet inventories, pasture 

proximity to ditches and streams, age of waste water systems, and other data 

useful for predicting load reductions under various BMP scenarios. 
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Appendix A 
Hydraulic Profiles 
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Appendix B 
Flood Documentation Photographs 

 
The following photos were taken by ECT engineers during Tropical Storm Fay on 

August 21, 2008, and Hurricane Frances on September 5, 2004.
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Appendix C 
ICPR Modeling 

 




