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WATER RESOURCES 

WATER RESOURCE DESCRIPTIONS 
 
Wetlands 
 
As discussed in Chapter 3, the National Wetlands Inventory Classification for Wetlands 
(Cowardin et al., 1979) describes wetland habitats according to a hierarchical 
classification system progressing from System and Subsystem, at the general level, to 
Classes and Subclasses (where applicable).  A System refers to a complex of wetlands 
and deepwater habitats that share the influence of similar factors such as hydrologic 
and geomorphic features and chemical and biological characteristics.  This classification 
system describes ecological taxa and provides uniformed concepts and terms. The five 
wetland categories in this classification system are estuarine; riverine; lacustrine; 
palustrine; and marine. 
 
Floodplains 
 
Floodplains are lowland areas adjacent to surface water bodies (i.e., lakes, wetlands and 
rivers) that are periodically covered by water during flooding events, and can carry and 
store floodwaters during these flood events.  Floodplains are any areas of land 
susceptible to inundation by floodwaters from any source.  A 100-year floodplain 
differs in that it is an area adjoining a river, stream, or other waterway that is covered 
by water in the event of a 100-year flood.  A 100-year flood is a flood having a one 
percent chance of being equaled or exceeded in magnitude in any given year.  The 100-
year floodplain is considered a Wetland Resource Area under the Wetlands Protection 
Act. 
 
The 100-year-frequency flood (or base flood) is one with a probability of occurring once 
every hundred years, meaning it has a one-in-one-hundred or one percent chance of 
being equaled or exceeded in any year.  A 500-year frequency flood is one with a 
probability of occurring once every five hundred years, having a one-in-five-hundred or 
0.2 percent chance of being equaled or exceeded in any year.  A 50-year frequency flood 
has a one-in-fifty or two percent chance of occurring within any year.  Although all of 
these frequencies may be considered in the design of development in an area prone to 
flooding, the 100-year frequency flood is the one serving as the standard for most 
regulations.  The height reached by water in a base flood or 100-year frequency flood is 
called the base flood elevation.  Water may rise above this level during a flood, but that 
is the official regulatory flood stage. 
 
Executive Order (EO) 11988, Floodplain Management (1977, 42 FR 26951), requires federal 
agencies to avoid adverse impacts associated with the occupancy and modification of 
floodplains and to avoid floodplain development whenever possible.  Additionally, EO 
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11988 requires federal agencies to make every effort to reduce the risk of flood loss, 
minimize the impact of floods on human health, safety, and welfare, and preserve the 
natural beneficial value of floodplains. 

EO 11990, Protection of Wetlands (24 May 1977, 42 FR 26961), places additional 
requirements on floodplains when considered as wetlands.  The EO requires federal 
agencies to avoid undertaking or providing assistance for new construction located in 
wetlands unless there is no practicable alternative, and all practicable measures to 
minimize harm to wetlands have been implemented.  Also, the EO precludes federal 
entities from leasing space in wetland areas unless there are no practicable alternatives. 
 
Parts of the floodplain that are also considered wetlands will, in addition to floodplain 
zonings, receive protection from federal, state and local wetland laws.  These laws, such 
as the U.S. Army Corps of Engineers Section 404 Permit Program, regulate alterations to 
wetlands to preserve both the amount and integrity of the nation’s remaining wetland 
resources.   
 
Floodplains and riparian habitat are biologically unique and highly diverse ecosystems 
providing a rich diversity of aquatic and terrestrial species, acting as a functional part of 
natural systems.  River corridors are frequently used as flyways for migrating birds, 
and floodplain vegetation provides important resting, feeding, and nesting areas for 
many waterfowl species.  However, fragmentation of continuous natural areas reduces 
their appeal and function for a wide variety of wildlife species.  Floodplains also 
provide habitat for microbiotic organisms and plants that can biodegrade some toxic 
chemicals and pesticides, while floodplain vegetation and natural river channels 
regulate in-stream temperatures to maintain an adequate environment for fish and 
other river life.  Floodplains also provide protective refuge areas for fish during floods. 
 
Floodplain vegetation and soils act as water filters, intercepting surface water runoff 
before it reaches lakes, streams, or rivers.  This process aids in the removal of excess 
nutrients, pollutants, and sediments from the water and helps reduce the need for costly 
cleanups and sediment removal.  Floodplains also reduce downstream flooding by 
increasing upstream storage in wetlands, sloughs, back channels, side channels, and 
former channels. 
 

Florida Water Body Classifications 
Class Designation Water Body Type Characteristics 

I Drinking Water Usually Lakes or reservoirs N/A 
II Shellfish Harvesting Estuaries N/A 

III – Freshwater Wildlife and 
Recreation 

N/A N/A 
III – Marine N/A Chloride > 1,500ppm 

IV Agriculture N/A N/A 
V Industrial N/A N/A 

Source: FDEP, 2004 
N/A = Not applicable 
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WATER RESOURCE REGULATIONS 
 
Clean Water Act  
 
Section 401 of the Clean Water Act 
 
In 1972, Congress passed the Federal Water Pollution Control Act Amendments, also 
known as the Clean Water Act (CWA).  Section 401 of the CWA, gives states the 
authority to grant, deny, or condition issuance of federal permits that may result in a 
discharge to waters of the United States, including the discharge of dredged or fill 
material under the State Water Quality Certification process.  Through the 401 
certification process, states can prevent noncompliance with water quality standards 
through permit denials or conditions of permit issuance (i.e., mitigation requirements).  
The U.S. Environmental Protection Agency (USEPA) encourages states to use 401 
certification as a means of protecting wetlands and offsetting unavoidable impacts by 
obtaining mitigation proposals before granting 401 certification. 
 
The Florida Department of Environmental Protection (FDEP) administers a program 
called the Environmental Resource Permit program under Part IV, Florida Statutes 
Section 373, which includes wetlands regulations.  Florida’s wetland program regulates 
dredge and fill activities in both fresh and salt waters under their jurisdiction.  
Jurisdictional waters include surface waters that are present all year and are greater 
than 10 acres at a minimum average depth of two feet existing throughout the year, and 
permanent flowing streams and tributaries.  Waters adjoining Florida’s coastline are 
also under the state’s jurisdiction.   
 
Section 402 of Clean Water Act 
 
In 1972, the CWA was amended to provide that the discharge of any pollutant to waters 
of the United States from any point source is unlawful without a National Pollution 
Discharge Elimination System (NPDES) permit (Section 403.0885, Florida Statutes).  The 
program aims to control water pollution by regulating point sources that discharge 
pollutants into waters of the State of Florida from certain municipal, industrial, and 
construction activities.  Section 402 of the CWA advocates the use of best management 
practices (BMPs) to minimize or eliminate the introduction of stormwater pollutants 
into waters of the United States. 
 
The total land disturbance (i.e. impervious surface, land clearing/grading/excavating) 
created as a result of construction/demolition activities and related infrastructure will 
exceed one acre and will therefore require that the Proponent file a NPDES permit 
application (with associated requirements and fees) prior to any construction.  This 
program is independent of Florida’s environmental resource permitting programs 
(found under Part IV, Chapter 373, Florida Statutes and Chapter 62-25, Florida 
Administrative Code). 
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Section 404 of the Clean Water Act 
 
Section 404 of the CWA aims “to restore and maintain the chemical, physical, and 
biological integrity” of the nation’s waters.  Section 404 of the CWA requires a permit 
from the U.S. Army Corps of Engineers (USACE) and authorized state agency (FDEP) 
for the discharge of dredged or fill material into the waters of the United States, 
including wetlands.  The potential for Section 404 permitting action under the CWA 
exists because of the proximity of the construction project to area wetlands.  
 
Rivers and Harbors Act of 1899  
 
The legal authority for the U.S. Army Corps of Engineers’ permit process is derived 
from Section 10 of the River and Harbor Act.  The Act requires authorization from the 
Secretary of the Army, acting through the USACE, for the construction of any structure 
in or over any navigable water of the United States.  The law applies to any dredging or 
disposal of dredged materials, excavation, filling, re-channelization, or any other 
modification of a navigable water of the United States, and applies to all structures, 
including the residential, commercial, and governmental boat dock and piers. 
 
EO 11990, Protection of Wetlands 
 
Under EO 11990, Protection of Wetlands (1977, 42 Federal Register 26961), federal 
agencies are prohibited from undertaking or providing assistance for activities, 
including new construction, located in wetlands unless there are no practicable 
alternatives and all practicable measures to minimize harm to wetlands have been 
implemented.  It also precludes federal entities from leasing space in wetland areas 
unless there are no practicable alternatives.  Wetlands on federal lands are further 
protected under EO which states “...each federal agency shall provide leadership and 
shall take action to minimize the destruction, loss or degradation of wetlands....”  
 
EO 11988, Floodplain Management 
 
Under EO 11988, Floodplain Management (1977, 42 Federal Register 26951), federal 
agencies are prohibited from the occupancy and modification of floodplains and 
floodplain development unless there is no practicable alternative.  The EO also requires 
federal agencies to make every effort to reduce the risk of flood loss, minimize the 
impact of floods on human health, safety, and welfare, and preserve the natural 
beneficial value of floodplains.  The EO stipulates that federal agencies proposing 
actions in floodplains consider alternative actions to avoid adverse effects, avoid 
incompatible development in the floodplains, and provide opportunity for early public 
review of any plans or proposals.  If adverse effects are unavoidable, the proponent 
must include mitigation measures in the action to minimize impacts. 
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Given these EO requirements, the FDEP wetland data and Federal Emergency 
Management Agency (FEMA) floodplain data were added to the GIS and included in 
this report.  
 
Parts of the floodplain that are also considered wetlands will, in addition to floodplain 
zonings, receive protection from federal, state, and local wetland laws.  These laws, 
such as the USACE regulates Section 404 Permit Program, regulate alterations to 
wetlands to preserve both the quantity and quality of the nation’s remaining wetland 
resources under EO 11990, Protection of Wetlands. 

Safe Drinking Water Act 
 
In 1974, the Safe Drinking Water Act (SDWA) was passed with several amendments 
since then to expand the authority of U.S. Environmental Protection Agency’s 
enforcement.  This regulatory authority was later passed on to individual states and 
now the USEPA serves only to supervise the state-approved programs.  The primary 
purpose of the SDWA is to stop organic chemicals from entering drinking water 
systems.  The Act strives to accomplish this by establishing water quality standards for 
drinking water, monitoring public water systems, and guarding against groundwater 
contamination from injection wells (42 United States Code [USC] 300f -300j-26).  
 
Watershed Protection and Flood Protection Act  
 
The Watershed Protection and Flood Protection Act (16 USC 1001-1009), and its 
subsequent amendments, authorizes federal assistance for planning and carrying out 
projects in watershed areas for conservation and use of land and water, and flood 
prevention.  The Act is intended to preserve, protect, and improve terrestrial and 
aquatic resources. 
 
North American Wetlands Conservation Act 
 
Under the North American Wetlands Conservation Act (16 USC 4401-4414) Wetlands 
are afforded protection in order to maintain “healthy populations of migratory birds in 
North America.”  Under this legislation, the Act holds that wetland ecosystems provide 
“essential and significant habitat for fish, shellfish, and other wildlife of commercial, 
recreational, scientific, and aesthetic values.” 
 
Coastal Wetlands Protection Act   
 
The Coastal Wetlands Protection Act (CWPA) aims to preserve the natural state of the 
coastal wetland ecosystems and to prevent destruction of these areas that are not 
designed to serve a higher public interest.  The CWPA provides additional authority to 
protect tidal wetlands.  
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WATER RESOURCES IMPACT ANALYSIS 
 
Impervious Surface Estimates 
 
Current amounts of impervious surface at all proposed demolition and construction sites were 
estimated using Geographic Information Systems (GIS) coverages.  The impervious surface 
classification at the existing and proposed MFH areas was derived from a 15 January 2003 
Landsat Enhanced Thematic Mapper satellite imagery (15-30 meter resolution). An 
unsupervised classification technique was used to select natural groupings of pixels 
with similar characteristics.  Urban/developed areas were extracted from the groupings 
derived from the unsupervised classification to produce a GIS coverage depicting areas 
that contain impervious surfaces.  Acreages and percentages were tabulated using the 
GIS areas of interest and the derived image classification.   

Stormwater Runoff Peak Flow Analyses 
 
There are several different methods available for determining stormwater runoff peak 
flows.  Two of the most widely used methods are the Rational Method and the Soil 
Conservation Service (SCS) Method.  The Rational Method determines a peak runoff 
discharge rate by using a factor that quantifies the runoff potential for the area, the 
maximum rainfall intensity for the location and the total land area, as shown in the 
equation below (FDEP, 2002).   
 

q=0.0028 CiA 
C =  runoff coefficient 
i   = rainfall intensity for a duration equal to time of concentration (in/hr) 
A = watershed area in acres 

 
The SCS method classifies land use and soil type with one parameter, Curve Number 
(CN), and then calculates runoff through a series of equations.  The United States 
Department of Agriculture (USDA), SCS Technical Release 55 (TR-55) Urban Hydrology 
for Small Watersheds was first issued in January 1975 as a simplified procedure to 
calculate the storm runoff volume, peak rate of discharge, hydrographs and storage 
volumes required for storm water management structures.  The SCS method is 
recommended for areas with greater than 10 percent urbanization.  In comparison to the 
Rational Method, the SCS equations may under-predict runoff volume from most small 
storms.  This is because the CN values used in the SCS method assume that runoff will 
only occur once the soil has become saturated (FDEP, no date).   
 
There are many variations in interpretation and methodology of calculating stormwater 
runoff.  The SCS method is an accepted method to calculate runoff from urban sites and 
it was determined that a model based on the SCS method would provide data effective 
in evaluating stormwater runoff rates and volumes from existing and proposed housing 
development areas involved in Housing Privatization.  The model chosen is the Natural 
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Resources Conservation Service (NRCS) WinTR-55 and is a single-event rainfall-runoff 
small watershed hydrologic model based on the USDA, SCS TR-55.  The model allows 
great flexibility in subdividing watershed areas, calculating combined CN values based 
on the multiple land uses and soil types for one location and providing calculations of 
other necessary parameters.   
 
Evaluation.  The WinTR-55 model and User Manual NRCS Version Date: 19, 2002 were 
downloaded from the NRCS website (http://www.wcc.nrcs.usda.gov/hydro/ 
hydro-tools- models-wintr55.html).  The maximum area for the model is 25 mi2, which 
is sufficient for the Housing Privatization areas, and the rainfall distributions include 
NRCS Type I, IA, II, III, NM 60, NM65, NM70, NM75, or user-defined.  The Rainfall 
duration of the model is 24 hours and the primary inputs needed to run WinTR-55 are 
the drainage area, CN, and Time of Concentration (Tc).   
 
Rainfall.  Typical stormwater system design considerations for the County evaluate the 
peak discharge for 25-year storms for multiple durations ranging from 1 hour to 24 
hours.  This accounts for variations in soil types and accompanying percolation rates.  
Soils with good percolation rates may experience peak runoff rates during shorter, more 
intense storms and soils with poor percolation rates may experience peak flows during 
longer storms with greater total rainfall amounts.  The WinTR-55 model provides Type 
III rain data for Okaloosa County; however, the rain data is only for a 24-hour duration.  
It was decided that a 25-year storm was the appropriate frequency storm to evaluate 
runoff volume for existing and proposed housing sites based on the County’s 
requirements.  A 24-hour duration event was acceptable due to the predominance of 
sandy, well draining soils at the housing area locations.  A 25-year/24-hour storm event 
is one that theoretically occurs once every twenty-five years and lasts for 24 hours.  This 
type of rain event yields 10.23 inches of rain in Okaloosa County, Florida.    
 
Land Areas.  The land areas for each housing location were identified on United States 
Geological Survey (USGS) Topographical maps and were divided into drainage areas 
based on the area contours.  To determine housing acreages, the total number of 
housing units at a site was divided by 3 (maximum of 3 housing units/acre).  In order to 
determine an average for the miles of roads per acre for MFH on Eglin, GIS coverage of the 
current Old Plew/New Plew Housing Area was selected and road mileage and acreage for the 
area were determined.  The miles of road within the Old Plew/New Plew Housing Area (4.76 
miles) was divided by the acres in the area (224 acres) to determine an average for the miles of 
roads per acre (0.019 miles of road/acre, or 100.3 ft/acre).  Next, to calculate the area of 
impervious road surface, this average (100.3 ft of roads/acre) was multiplied by the minimum 
required width of roads in the new developments (24 feet) to get the square footage of roads/acre 
of land (2407 sq ft roads/acre).  Then, this road square footage was multiplied by the acreage of 
each expansion area (varies) for the square footage of roads for each expansion area.  Since some 
areas (i.e., wetlands) will not be developed within certain areas, this method of estimation 
inherently overestimates road coverage, but it should only be a small amount. 
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Land Use.  As previously stated, the CN parameter quantifies the runoff potential for 
an area based on land use and soil type.  The Hydrologic Soil Groups (HSG) A, B, C, 
and D identify the soil type.  A is considered very pervious with low runoff potential 
and D is not pervious with a high runoff potential.  For example, a sandy soil would be 
in group A and a clayey soil would be in group D (Lindeburg, 1999).  Figures G-1 
through G-8 identify the soil types for each of the parcels.  All parcels were found to be 
located in areas identified with sandy soils; therefore, all parcels were assumed to have 
a HSG A.  
 
Areas calculated from the maps shown in Figures G-1 through G-8 were used to 
determine the area of the soil type at a site. Table G-1 lists the CN values used during 
this evaluation, depending upon the soil type.  It was assumed that the three potential 
cover types at each parcel would be paved streets, residential lots, grassed areas, and 
woods.  Existing residential lots were assumed to be 1/3 acre (30 percent impervious) 
based on an overall estimate of 3 housing units/acre.  Housing unit densities of 4 
units/acre (38% impervious) and 6 units/acre were evaluated for the proposed new 
developments.  The WinTR-55 model does not provide a CN value for residential lots 
with a 6 units/acre density. This potential Housing Privatization density is proposed 
for the development of townhouse units, therefore, the default WinTR-55 CN value for 
townhouses, 8 units/acre (65% impervious), is used as a reasonable estimate for a 
housing density of 6 units/acres. Woods in good condition were assumed to be the 
existing condition for undeveloped areas and the undisturbed areas in the developed 
areas.  It was assumed that the new land use for areas with planned demolition and no 
new construction would be established grass. 
 

Table G-1.  Runoff Curve Numbers 
Runoff Curve Numbers of Urban Areas (TR-55) 

Cover Description Curve Numbers for Hydrologic 
Soils 

Cover type and Hydrologic 
Condition 

Average % 
Impervious Area 

Group 
A 

Group 
B 

Group 
C 

Group 
D 

Paved streets and roads with 
curb and storm 
sewers 

 98 98 98 98 

Residential districts by average 
lot size (1/3 acre) 

30 57 72 81 86 

Residential districts by average 
lot size (1/4 acre) 

38 61 75 83 87 

Residential districts by average 
lot size (1/8 acre; townhouses) 

65 77 85 90 92 

Woods (good condition)  30 55 70 77 
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Figure G-1.  Eglin AFB Parcel A1 Soil Types 
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Figure G-2.  Eglin AFB Parcels A2, B1 and B3 Soil Types 
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Figure G-3.  Eglin AFB Parcels B2 and B3 Soil Types 
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Figure G-4.  Eglin AFB Parcels D1, D2, and E Soil Types 
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Figure G-5.  Eglin AFB Parcel I Soil Types 
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Figure G-6.  Hurlburt Field Parcel J Soil Types 
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Figure G-7.  Hurlburt Field Parcel L Soil Types 
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Figure G-8.  Hurlburt Field Parcel M Soil Types 
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Time of Concentration (Tc).  The Tc is the length of time it takes for water to flow from 
the most remote point of the area to the outlet once the soil has become saturated.  After 
a maximum of 300 feet, sheet flow usually becomes shallow concentrated flow.  
However, no detailed site information is available for the housing sites so all flow is to 
be assumed to be shallow concentrated.  The WinTR-55 model requires the input of 
flow length, slope, and a flow path designation of paved or unpaved to calculate Tc.  
Based upon the designation of paved or unpaved, Manning’s number is determined 
and flow velocity is calculated.  The percent impervious for a watershed is determined 
by dividing the total acres of impervious surface (percent impervious housing acres 
combined with the street acres) by the total acres.  The percent impervious for housing 
is 30%, 38%, or 65%; depending upon the housing unit density evaluated.    The 
calculated percent impervious is then multiplied by the flow length to determine paved 
flow length when calculating Tc. WinTR-55 uses the 25-year 24-hour rainfall to 
determine Tc.  For Okaloosa County, Florida, using a Type III distribution yields a 
rainfall amount of 6 inches. 
 
The distance from the most remote point to the outlet was determined on the USGS 
Topographical maps depicting the drainage areas for each housing site.  An 
approximation of the slope was then calculated using the contours on the maps. 
 
Following are the equations used by WinTR-55 in the determination of Tc. 
 

Shallow Concentrated flow 
 

V=16.1345*S^0.5 for unpaved 
Based on solution of manning equation with n=0.05 and r=0.4 
V=20.3282 S^0.5 for paved 
Based on solution of manning equation with n=0.025 and r=0.2 

 
Where V=average velocity (ft/s) 

       S=slope of hydraulic grade line (watercourse slope ft/ft) 
 Tc = L/(V x 3600) 
 Where Tc = Time of concentration (hrs) 
 L = length of flow (ft) 
 
Results 
 
Once the rainfall, land area and use, and Tc data are entered, WinTR-55 is run to yield 
the peak discharge flow of stormwater runoff in cubic feet per second (cfs).  
Additionally, a TR-20 report can be run to determine the total amount of runoff for the 
area in inches.  Following is an example of the methodology followed and data entered 
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for one of the housing sites, the Pine Shadows (Alternatives 1 and 2) with an assumed 
existing housing unit density of 3 units/acre and a planned new density of 6 units/acre.  
Since WinTR-55 does not have a field for a density of 6 units/acre, the field for 
townhouses at 1/8 acre lot size was used. 
 
The boundaries of the site were identified on the USGS Topographical map for Fort 
Walton Beach, Florida.  Based on the contours within the boundaries of the area, it was 
assumed that there was only one drainage area for the site.  The total land acres for the 
proposed site is given as 74 acres with the area comprised of 0.25 acre lots, an estimated 
7.4 acres of roads and an estimated 7.4 acres of recreation space.  The existing site 
contains 69.9 acres of houses and an estimated 4.1 acre of roads.  The appropriate 
acreages were then entered in the land use section to determine the combined CN, as 
shown in Table G-2. 
 

Table G-2.  Land Use and Combined CN for Camp Pinchot Alternatives 4, 5, 6, and 7 
Land Use/Combined CN 

 Housing Road Acres Open Space Combined 
CN 

HSG A  A  

Existing (Acres/CN) 69.9/57 4.1/98 0 59 
Proposed (Acres/CN)  59.2/77 7.4/98 7.4 75 

 

The Tc was then determined by first measuring the distance from the most remote 
portion of the property to the drainage outlet using the USGS Topographical map.  For 
the Pine Shadows site this length of flow was found to be approximately 1,552 feet.  The 
elevation drop was then calculated based on the map contours.  Dividing the elevation 
drop by the length of flow yielded a slope of 0.01 ft/ft.  As previously stated, shallow 
concentrated flow was assumed for all of the drainage areas.  For the existing site 70% 
of the length of flow was calculated to be unpaved.  The proposed site was assumed to 
have a length of flow with 30 percent impervious surface based upon the typical 
amount for housing areas.  Accordingly, 466 feet of the length of flow was designated as 
paved and the remaining 1,086 feet of length of flow was designated as unpaved.  
 
The 25-year, 24-hour storm event was then selected and WinTR-55 was run.  The model 
yielded peak flows of 318 cfs and 451 cfs for the existing and proposed conditions, 
respectively.  Additionally, the TR-20 report yielded total runoff amounts of 4.97 inches 
and 7.11 inches for the existing and proposed conditions, respectively.   
 
Finally, assuming a maximum retention requirement of a one-inch of rainfall at the site, 
the necessary storage capacity was calculated by multiplying the acreage of developed 
land by one inch.  The result was then converted to cubic feet (ft3) to yield 268,621 ft3 
and 243,211 ft3 for the existing and proposed sites, respectively. 
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Results for the Soundside site along with the other housing sites are presented in Table 
3-17 (Peak Flow and Maximum Runoff (25-yr/24-hr Storm/10.23 Inches) and One-Inch 
Rain Storage Volume for Existing Condition) in Section 3.11.2 of the EIS. 
 
When the developed acreage or housing density increases at a site there is an 
accompanying increase in both the stormwater peak discharge rate and the total runoff 
volume at each site.  For example, the Soundside site has an estimated peak discharge 
rate increase from 318 cfs to 451 cfs and a total runoff increase from 4.97 inches to 7.11 
inches due to an increase in housing density.  As previously stated, the design for a site 
with this type of projected increase would include BMPs to lower the peak discharge 
rate for the developed area to the pre-development rate.  In the case of sites with 
proposed demolition and no development within the already developed areas, the 
impact is that amounts decrease.  For example, the Ben’s Lake site demolition has an 
estimated decrease in peak discharge rate from 294 cfs to 111 cfs and a total runoff 
decrease from 4.97 inches to 2.23 inches.  
 
CHOCTAWHATCHEE BAY AND GARNIER BAYOU WATER QUALITY 
 
Public comments on the Eglin AFB/Hurlburt Field Military Family Housing EIS have 
expressed concern that existing water quality problems in Garnier Bayou and 
Choctawhatchee Bay make these water bodies especially vulnerable to impacts from 
additional development like that proposed for the Camp Pinchot area.  This document 
presents water quality data for Garnier Bayou and Choctawhatchee Bay, along with 
information on current land uses in the surrounding watersheds in an attempt to clarify 
the actual state of the bayou and the potential sources of pollution. 
 
Choctawhatchee Bay Water Quality 
 
Choctawhatchee Bay is approximately 27 miles long and 4 miles wide, with an average 
depth of 22 feet.  The greatest source of fresh water into the Bay is the Choctawhatchee 
River, with additional freshwater inputs from streams and bayous along the northern 
and western portions of the bay.  The bay opens up to Santa Rosa Sound to the west and 
the Intracoastal Waterway to the east.  East Pass, a man-made channel located 
immediately west of Destin, provides the only direct opening to the Gulf of Mexico.   
 
Over recent decades, development has increasingly been impacting Choctawhatchee 
Bay, especially the western portion of the bay and bayous.  Storm water runoff from 
development carries pollutants such as nutrients, sediment, heavy metals, bacteria, 
PAHs, and various chemicals.  While it can be difficult to directly document nutrient 
inputs into water bodies, especially those from disperse non-point sources such as 
storm water runoff, it is possible to identify some of the symptoms of nutrient 
enrichment, or eutrophication.  The National Oceanic and Atmospheric Administration 
(NOAA) identified Choctawhatchee Bay as having a high expression of eutrophic 
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conditions due to the presence of the following symptoms:  high epiphyte abundance, 
loss of seagrass beds, low dissolved oxygen, and algal blooms (Bricker et al., 1999).  The 
primary risk factors for eutrophication in Choctawhatchee Bay include warm water, 
low flushing rates, long algal growing seasons, and significant and increasing nutrient 
loading.   
 
The Choctawhatchee Basin Alliance (CBA) has assembled a database of water quality 
data for Choctawhatchee Bay going back over 30 years.  Examination of the data 
showed that almost all areas of the Bay have higher nutrient levels now than in 1985.  In 
contrast, water quality generally appeared to be improving in areas such as dissolved 
oxygen, pH, turbidity, and with the exception of LaGrange Bayou, coliform bacteria 
(CBA, 2006).  These improvements may be due in part to the relatively dry weather 
conditions of the past few years.  Certain water quality parameters may remain in the 
acceptable range during normal conditions, but can spike to unacceptable levels during 
rain events when storm water runoff washes pollutants into nearby water bodies (e.g., 
turbidity, nutrients, bacteria).  Resumption of normal rainfall levels may lead to 
deterioration in water quality. 
 
Maintenance of the pass to the Gulf has increased the salinity of the bay, and 
contributes to stratification at times, causing noticeable changes in salt concentrations 
between the surface waters and lower waters (Blaylock, 1983).  Freshwater is less dense 
than saltwater and forms a top layer in the absence of vertical circulation between the 
surface and the bottom, resulting in very low oxygen levels on the bottom.  Many of the 
monitoring stations in the northwest portion of Choctawhatchee Bay display lower 
dissolved oxygen concentrations on the bottom than on the surface (CBA, 2006a).   
 
Sediment quality is also an issue in Choctawhatchee Bay.  A recent study by Hemming 
et al. (2005) found multiple contaminants at levels that would cause adverse effects in 
animals that directly contacted the sediments.  The following metals fell into this range:  
arsenic, copper, lead, mercury, nickel, and silver.  Other contaminants with elevated 
levels included polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls 
(PCBs), dichlorodiphenyltrichloro-ethane (DDT), dioxin compounds, phenoxy 
herbicides (PHs), and aliphatic hydrocarbons (AHs).  Hemming et al. (2005) stated that 
sediment contamination was primarily site-specific and was likely related to nearby 
land uses.   
  
Garnier Bayou Water Quality 
 
Storm water runoff and residential development have contributed to the decline in 
water quality in the bayous surrounding Choctawhatchee Bay, including Garnier 
Bayou.  Multiple residential areas border Garnier Bayou, including neighborhoods on 
the eastern and western shores of the bayou south of Camp Pinchot (i.e., Longwood 
subdivisions, Mooney subdivisions).  Attempts were made to locate water quality data 
for Garnier Bayou prior to development (pre-1950), but no historical data were found 
before 1975.  These studies documented issues with excess nutrients, organics, bacteria, 
and sediment contamination at least back to the 1970s and 1980s (Blaylock, 1983; 
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Livingston, 1986).  These pollutant problems still persist, and nutrient loading 
combined with low flushing have led to periodic dissolved oxygen issues and algal 
blooms in many of these western bayous (Thorpe et al., 2002; CBA, 2005).  Water quality 
sampling has identified phosphorus loading as an issue in Garnier Bayou (CBA, 2006a), 
likely due to runoff of fertilizers.  Garniers Park and Poquito Bayou are both on the 2004 
303(d) of Impaired Waters List due to bacteria levels that exceed Department of Health 
thresholds (FDEP, 2006). 
 
Sediment samples collected in 2002 showed elevated arsenic, lead, mercury, and nickel 
enrichment in Garnier Bayou sediments (Hemming et al., 2005).  These levels were 
attributed to CCA-treated dock pilings, anti-fouling paints, storm water runoff from 
urban areas, runoff from golf course areas, and marina activity.  Hemming et al. (2005) 
also found elevated concentrations of other contaminants, including PAHs due to 
stormwater runoff and wastewater discharge, PCBs from historical sprayfields, and 
AHs from combustion engines.     
 
Vegetated Buffers 
 
Residential development borders the majority of Garnier Bayou on the eastern and 
western shores south of Eglin property.  Examination of aerial photography of Garnier 
Bayou (including Chula Vista, Don’s and Poquito Bayou) north of the Shalimar Bridge 
showed that 75 percent of the residential shoreline had landscaped yards/lawns near 
the shoreline, and in some areas lawns went all the way down to the water’s edge or 
seawalls were present.  Only 25 percent of the yards were “unimproved,” or had shrubs 
and trees that served as a buffer along the shoreline.  Fertilizers and pesticides applied 
to these lawns with no buffer likely result in excess nutrient and contaminant runoff to 
the bayou. 
 
One of the most effective methods for reducing the water quality impacts of storm 
water runoff is a vegetative buffer adjacent to a water body.  These buffers allow 
increased infiltration opportunity time for nutrients and contaminants from runoff, trap 
sediment, and help to stabilize shorelines and reduce erosion (Wenger, 1999).  In 
contrast to existing development along the bayou, the Air Force development would 
maintain a green space buffer along the shoreline of Garnier Bayou.  This buffer would 
serve to both slow the rate of storm water runoff and to treat pollutants in the runoff 
before they reach the bayou.   
 
Storm Water Controls 
 
In 1994, Okaloosa County began implementation of the Land Development Code 
requiring that the post-development rate of runoff cannot exceed the pre-development 
rate of runoff for the Critical Storm (25 year, 24-hour) in new developments.  
Additionally, this Code requires that all new developments must provide for the 
treatment of storm water utilizing retention, detention, infiltration, or other appropriate 
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storm water management facilities, and that single family detached residential 
subdivisions must provide treatment in accordance with current FDEP water quality 
requirements.  Most of the neighborhoods around Garnier Bayou were developed prior 
to the implementation of these regulations, and do not have storm water controls that 
meet these standards.   
 
On-site surveys confirmed that most of these neighborhoods had few storm water 
controls.  On the eastern shore of Garnier Bayou, storm water is typically routed via 
streets and/or grassed waterways and culverts, with storm water ultimately entering 
the bayou via sheet flow through yards or direct discharge from a pipe at the eastern 
end of Longwood Park.  Along the western shoreline, storm water in the developed 
areas immediately south of the Eglin Camp Pinchot property was also usually routed 
down streets or grassed ditches and culverts.  Most of the developed areas on the 
western shore south of Chula Vista are newer and did have better storm water controls, 
including storm sewers.  Surveyors noted that new housing construction activities 
along the eastern bayou shoreline were not utilizing any erosion control BMPs such as 
silt fencing.   
 
The 2002 Update to the Choctawhatchee Basin SWIM Plan (Thorpe et al., 2002) cited results 
from a survey by Wiggins (1996) that identified seven major drainage discharges (over 
36 inches in diameter) and eleven minor drainage discharges into Garnier Bayou.  Most 
of these storm water discharge structures were constructed prior to the enactment of 
modern storm water treatment regulations and standards. 
 
Because the Eglin MFH construction would be subject to all new storm water control 
requirements, and because the Air Force would require the developer to create green 
space vegetated buffers along the shoreline, storm water runoff from the newly 
developed Eglin MFH area would be less than what currently runs off from the 
developments along Garnier Bayou that do not have adequate storm water controls and 
where vegetated buffers are sparse. 

Septic Systems 
 
Because septic systems can be sources of nutrients and bacteria, attempts were made to 
determine the number of structures around Garnier Bayou on septic tanks, but the 
county was unable to provide such data.  However, the 2002 Update to the 
Choctawhatchee Basin SWIM Plan (Thorpe et al., 2002) cited results from a survey by 
Wiggins (1996) that stated there were no structures served by septic systems on Garnier 
Bayou.  All of the new military housing units would also be hooked up to the sewer 
system. 
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Other Land Uses 
 
Additional land uses in the area that may have an impact on Garnier Bayou, either 
historically or currently, include the construction of Lewis Turner Blvd (SR 189) north of 
Garnier Bayou, the Fort Walton Beach sprayfield west of Lightwood Knot Creek, the 
Eglin sprayfield near Garnier Creek, the Fort Walton Beach Golf Course to the west of 
Garnier Bayou, marinas, and development along tributaries to Garnier Bayou. 
 
Conclusion 
 
Eglin will meet all state and federal regulations and in some cases will exceed them, 
thus meeting a higher standard for storm water controls than most of the existing 
development around Garnier Bayou.  Development of Camp Pinchot would not 
significantly degrade water quality in Garnier Bayou beyond current conditions, and 
water quality impacts from Eglin’s Proposed Action would be minor compared to 
continued impacts from current developments that have either no storm water controls, 
or inadequate storm water controls.   
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