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Executive Summary 
 
In 2007, the Volusia County Public Works Department (the County) contracted with 
Camp Dresser & McKee Inc. (CDM) to develop a Stormwater Master Plan (SWMP) for 
the Deep Creek Basin.  The Deep Creek Basin consists of approximately 164 square 
miles of tributary area in southwestern Volusia County as shown in Figure ES-1.  
Major drainage systems in the basin include the Deep Creek system, the Lake Ashby 
system, the Deep Creek Diversion Canal system, the Lake Ashby Canal system, the 
Cow Creek system, and the Spruce Creek Swamp system.   

The primary objective of the master plan is to assist the County with planning 
decisions regarding future development in the basin.  To accomplish this objective, 
CDM developed a regional hydrologic and hydraulic stormwater model for the 
watershed.  The model was used to predict level-of-service (LOS) deficiencies in the 
primary stormwater management conveyance system (PSMS) for which corrective 
design alternatives were proposed.  The model results were also used to estimate the 
100-year floodplain for the watershed’s PSMS.  Water quality issues were also 
addressed; an inventory of water quality data associated with State-defined impaired 
water bodies was performed, as well as a pollutant load analysis using the Watershed 
Management Model (WMM). 

Figure ES-1 
Study Area 



Executive Summary 
 
 

Data Collection 
CDM collected existing information in order to better characterize the stormwater 
management system.  As part of this effort, CDM conducted two public meetings 
with the County and the public to help define the existing system and its deficiencies.   
CDM also independently gathered information including correspondence related to 
flooding complaints, hydrologic and hydraulic data, existing and future land use 
data, rainfall data, lake level data, streamflow and stage data, subdivision plans, 
survey and right-of way data, roadway construction plans, parcel map data, 
previously completed studies, soils data, and field reconnaissance.  CDM also 
retained Southeastern Surveying and Mapping Corporation to perform a survey of 
open channels and structures in the Basin. 

Wetlands Evaluations 
Wetlands provide many functions including flood sources, flood attenuation, water 
quality improvement, and habitat.  A qualitative screening of 20 wetlands in the Deep 
Creek Basin SWMP study area were evaluated to determine if there are opportunities 
to improve these functions through implementation of the stormwater master plan.  
Both herbaceous and forested wetlands occur within the Deep Creek Basin.  These 
include numerous hydrologically isolated wetlands, riparian wetlands connected 
with Deep Creek and Cow Creek, and wetlands connected to Lake Ashby. 

A functional rating was assigned to each wetland and was based on the potential for 
rehydration, restoration, and incorporation into a stormwater management system as 
well as the size, amount of disturbance, hydrologic connectedness, and location in the 
landscape.  

The majority of the wetlands evaluated had either a high or intermediate functional 
rating as there is some opportunity for rehydration or incorporation into stormwater 
management systems.  Of the twenty wetlands, one was selected for potential 
restoration.  Most of the wetlands have the potential to be incorporated into a 
stormwater management system.  Five of the wetlands could be potential candidates 
for wetland rehydration.   

Water Quality Analysis 
As part of this effort, CDM reviewed existing water quality data available within the 
Deep Creek Basin as well as current water quality impairments as defined by Florida 
Department of Environmental Protection (FDEP). CDM also performed a pollutant 
load analysis using the Watershed Management Model to estimate pollutant loads 
generated by stormwater runoff. 

FDEP has identified six water bodies that are classified as impaired and have been 
targeted for potential study under the state’s Total Maximum Daily Load (TMDL) 
program.  These include Deep Creek, the Lake Ashby Canal, Lake Ashby, Lake 
Winnemissett, Cow Creek, and the St. Johns River.  The location of the impaired water 
bodies is illustrated in Figure ES-2. 
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Figure ES-2 

Impaired Water Bodies 

CDM collected and analyzed water quality data for these impaired water bodies and 
identified sources that may contribute to water quality issues. 

CDM developed a Watershed Management Model (WMM) for the Deep Creek Basin 
to assess the potential pollutant loading from the various land uses in the study area.  
In addition to simulating the non-point source pollutant loading from runoff, the 
model also takes into other pollutant sources such as septic tanks.  Any existing BMPs 
throughout the Basin are likewise represented for their potential to mitigate pollutant 
loading.  CDM developed dry and wet-season estimates for the loading of several 
classes of pollutants for both existing and future land use conditions.  

Stormwater Model Development and Analysis 
Following the data collection effort, CDM developed a hydrologic/hydraulic model 
of the Deep Creek Basin using the Environment Protection Agency’s Stormwater 
Management Model, Version 5.  Using the County’s 1-foot LiDAR contour data, the 
basin was subdivided into 177 hydrologic units.  For each hydrologic unit, land use, 
soils, and overland flow data were analyzed to develop the hydrologic model, which 
simulates the runoff from each hydrologic unit.  The survey data, field reconnaissance 
data, and information obtained from existing plans and studies were used to build the 
hydraulic model component, which simulates the behavior of the open channels and 
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structures of the primary stormwater management system when loaded with 
stormwater runoff from the hydrologic model component. 

CDM evaluated the stormwater model for four design storms: the mean annual/24-
hour event (4.7 inches), the 10-year/24-hour event (7.0 inches), the 25-year/24-hour 
event (8.7 inches), and the 100-year/24-hour event (11.5 inches).  The modeled stage 
for each design storm was compared to the critical elevation for each structure and 
channel in order to determine that component’s level-of-service.  For example, a 
culvert with a modeled stage below its assigned critical stage for the 25-year/24-hour 
event and a modeled stage above its assigned critical stage for the 100-year/24-hour 
event would meet a 25-year level-of-service.  The current level-of-service of structures 
and channels was compared to their assigned design level-of-service in order to 
determine deficiencies in the primary stormwater management system.  The model 
was simulated using both existing and future land use conditions. 

CDM performed a limited validation of the model using rainfall and stage data 
obtained during Tropical Storm Fay in August 2008.  Results of the validation run 
indicate that the stormwater model accurately represents the hydrologic and 
hydraulic conditions of the Basin within an acceptable margin of error. 

CDM transposed the results of the 100-year/24-hour existing land use model against 
the County’s LiDAR data to develop a 100-year floodplain for the Deep Creek Basin 
(Figure ES-3). 

Alternatives Analysis and Problem Prioritization 
CDM identified a total of 19 culvert and channel deficiencies in the Deep Creek Basin. 
Modeled and previously-identified problem areas are show in Figure ES-4.  The 
majority of these deficiencies are within privately-maintained systems and thus 
would require a special assessment in order to be improved by the County. 

Utilizing the future land use model in order to account for proposed build-out, CDM 
modeled several design alternatives to address the deficiencies.  These alternatives 
range from simple culvert replacements to the construction of wet detention ponds.  
CDM developed cost estimates for each proposed alternative and weighed the cost 
against other factors in order to develop a prioritized list of projects.  This list is 
presented in Table ES-1. 

Summary 
In summary, the Deep Creek Basin Stormwater Master Plan will assist the County in 
the management of various water quantity and water quality issues.  The delineated 
100-year floodplain will serve as an important tool for decision making regarding 
future development.  The proposed improvements will assist the County in 
maintaining its flooding level-of-service.  The water quality analyses will help prepare 
the County for future TMDLs in the basin and the wetland evaluation identifies 
several wetlands that the County may utilize for flood mitigation and/or water 
quality improvement. 














