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INTRODUCTION 


Years of sedimentation and stormwater runoff from the Turkey Creek drainage basin and adjacent 


urbanized areas, including the Boggy Bayou drainage basin, have resulted in ecological problems within 


the headwaters of Boggy Bayou. While the City of Niceville and Eglin Air Force Base (AFB) have made 


efforts to reduce sediment transport and stormwater runoff into Turkey Creek and the bayou headwaters, 


the City and the National Fish and Wildlife Foundation (NFWF) desire to restore benthic habitat quality, 


increase biodiversity and productivity, and improve water quality in the Boggy Bayou headwaters. The 


Boggy Bayou Headwaters Restoration project is also part of the City of Niceville’s comprehensive plan for 


improving stormwater treatment and water quality in Boggy Bayouand is a major element in the City 's 


Community Redevelopment Area (CRA) plan. The project area is located in northwestern Choctawhatchee 


Bay within the City of Niceville and the northern limit of Valparaiso, in Okaloosa County, FL (Figures 1–


1 and 1–2). The restoration project components are funded by the NFWF Gulf Environmental Benefit Fund 


resulting from the 2010 Deepwater Horizon Oil and with funds from the City of Niceville. The City of 


Niceville and the City of Valparaiso may also fund additional proposed recreational and access 


improvements.  


This report details the basis and results of the Conceptual Design effort for the Boggy Bayou 


Headwaters Restoration. The project team, comprised of AVCON, INC., Taylor Engineering, Inc., Scheda 


Ecological Associates Inc., and Matrix Design Group, developed a conceptual plan to achieve the project 


goals of benthic habitat restoration, enhancement of biodiversity and productivity, and water quality 


improvement (Section 5.0 and Section 6.0). The project team assessed numerous techniques such as 


restorative dredging, living shorelines, marsh/upland island creation, tidal flat habitat conservation, flow 


diversion structures, and invasive/exotic species removal. In addition to habitat and water quality 


improvement, this report also proposes recreational and educational improvements to increase public 


access to the site and encourage public awareness of issues affecting the waterbody. Figure 1–3 provides 


an overview of the conceptual design discussed throughout this document. 
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Site History 


In 2007, the City contracted for an extensive assessment of the project area and recommendations 


for restoration of the headwaters of Boggy Bayou to a more productive ecosystem. The resulting Boggy 


Bayou Restoration Assessment (Baskerville-Donovan, Inc. 2008) characterized the physical, chemical, and 


ecological condition of the upper bayou and provided the historical data analyses illustrating the degree of 


sedimentation dating back to the 1950’s. These analyses led the City of Niceville to seek funding for habitat 


restoration and enhancement and outlined the restoration goals which guided the currently proposed 


conceptual restoration design.  


Sedimentation 


Baskerville-Donovan (2008) estimated accretion rates between 1955–2006 utilizing historic aerial 


photography and indicated an estimated average accretion rate of 0.3 acres per year. Between approximately 


1978–2006, the accretion predominantly occurred within approximately 300–400 ft of the shoreline north 


of the Twin Cities Park. This relatively recent accretion pattern indicates an accumulation of sediments 


entering Boggy Bayou through Turkey Creek’s predominant western flow channel.  


It is important to recognize that a considerable amount of deposited sediments have stabilized and 


provide substrate for vegetative colonization and succession into viable natural habitats that, in their current 


condition, provide ecological benefits as marsh islands and tidal mud flats. These habitats would not be 


affected by the proposed restoration, but rather, will be integrated into the design through avoidance and 


conservation.  


Boggy Bayou Stormwater Plan 


The proposed restoration plan outlined in this design concept, as well as the full implementation of 


the City of Niceville's comprehensive Boggy Bayou Stormwater Plan, both serve to achieve the goals of 


the NWFWMD’s SWIM Plan for habitat restoration and the improved treatment of stormwater runoff in 


the Choctawhatchee Bay watershed.  


The City’s Boggy Bayou Stormwater Plan represents several proposed stormwater management 


improvements primarily intended to treat and/or attenuate existing stormwater runoff discharging to Boggy 


Bayou. These improvement projects include a variety of management improvements including, but not 
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limited to, the installation of stormwater treatment vaults, construction of dry retention facilities, and 


rehabilitation of existing drainage systems. Table 1–1 summarizes the projects for the Boggy Bayou 


Stormwater Plan depicted on Figure 1–4. This Boggy Bayou Headwaters Restoration project is identified 


as Project 1. 


Table 1-1 City of Niceville Prioritized Capital Improvement Schedule for Stormwater Improvements 


     Project Location Objectives Budget (2016 $) 


1 


Boggy Bayou 


Headwaters 


Restoration (Phase 1) 


Turkey Creek, 


Drainage 


Basin/Headwaters area 


Boggy Bayou 


Restore headwaters area & create a natural 


habitat; identify and address point and 


non-point source of pollution (ongoing) 


$1,600,387 


2 
Bayshore Drive & 31st 


Vault 


Thomas Branch 


Drainage 


Basin/Bayshore Drive 


between Partin Drive 


& 31st Street 


Install a stormwater drainage system & 


treatment vault to reduce flooding and treat 


stormwater runoff before it reaches Boggy 


Bayou (ongoing) 


$370,000  


(Design & Land 


Acquisition) 


3 


Thomas Branch 


(McEwen) Drainage 


& Water Quality 


Improvements 


Thomas Branch Basin/ 


between SR 20 & 


Cedar Avenue 


Install stormwater management 


improvements to treat & attenuate the 


runoff from Okaloosa Schools property & 


SR 20 (ongoing) 


$2,503,398  


(Design, Permitting & 


Construction) 


4 


Thomas Branch 


(Boxer) Drainage & 


Water Quality 


Improvements 


Thomas Branch Basin/ 


between 31st Street & 


Bayshore Drive 


Install a stormwater treatment facility 


north of Boxer Avenue to attentuate and 


treat the runoff generated from 


surrounding development 


$1,577,559 


5 


Palm Boulevard & 


Pine Lake Drainage 


Improvements 


Hicks Branch 


Drainage Basin/Bayou 


Plaza to 27th Street 


Upgrade the capacity of existing drainage 


pipes; install a new system 


$450,000  


(Estimate subject to 


change) 


6 


South Palm Boulevard 


Drainage 


Improvements 


Sara Ann Bayou 


Basin/1400 Block of 


Palm Boulevard 


Replace existing outfall system $25,000 


7 


Niceville Avenue 


Turkey Creek 


Drainage & Water 


Quality 


Improvements 


Turkey Creek 


Drainage 


Basin/Niceville 


Avenue north of 


Turkey Creek Park 


Property 


Install new drainage and treatment system 


along Niceville Avenue to collect and treat 


stormwater from roadway before it reaches 


Turkey Creek 


$231,000  


(Design & Permitting) 
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     Project Location Objectives Budget (2016 $) 


8 


Kelly Rd. & Howell 


Rd. Drainage & 


Water Quality 


Improvements 


Turkey Creek 


Drainage Basin at 


intersection of Kelly 


Rd. & Howell Rd. 


Install new drainage system and treatment 


system to treat runoff from the area; 


existing deteriorated system will be 


abandoned 


$180,000 


9 


Bayshore Drive Mill 


Creek & Evans 


Branch Drainage & 


Water Quality 


Improvements- 


Landing Site 


Mill Creek & Evans 


Branch Drainage 


Basins/Bayshore Drive 


from SR 20 to Edge 


Ave. 


Install drainage system and treatment 


systems to treat runoff before it reaches the 


surface waters of Boggy Bayou; stabilize 


& restore creek channels 


$474,000 (Design & 


Permitting) 


10 


Grand Oaks Drainage 


& Water Quality 


Improvements 


Evans Branch 


Drainage 


Basin/Bayshore Drive 


from Entrance to 


Grand oaks s/d to 


Partin Drive 


Install drainage system; divert flow from 


existing outfall pipe to new treatment vault 
$150,000 


11 


Spence Circle 


Drainage & Water 


Quality 


Improvements 


Turkey Creek 


Drainage 


Basin/Spence Circle 


Install drainage system and treatment 


facility to treat water from roadway 


$163,000 


(Design & Permitting) 


12 


Paradise Road & 


Valparaiso Blvd. 


Drainage & 


Improvements 


Shirks Bayou 


Basin/Paradise Rd. 


and Valparaiso Blvd. 


Replace existing deteriorating pipe $12,000 


13 


Valparaiso Blvd. West 


Drainage & Water 


Quality 


Improvements 


West Bayshore 


Drainage 


Basin/Valparaiso 


Blvd. & Bayshore Dr. 


Regrade & stabilize roadway swales; 


install measures to attenuate and treat 


runoff before it reaches Boggy Bayou 


$25,000 


14 


Hicks Branch 


Drainage & Water 


Quality 


Improvements 


Hicks Branch 


Drainage Basin/Palm 


Boulevard and Cedar 


Avenue 


Create an open impoundment along this 


flow way to treat and attenuate the water 


before it discharges at Lions Park 


$945,000  


(Design & Land 


Acquisition); 


Alternative Plan 


Estimate $300,000 


15 


Kelly Rd. West & 


Johnathan Circle 


Drainage & Water 


Quality 


Improvements 


Turkey Creek 


Drainage Basin/Kelly 


Road at City Limits & 


Cadillac Ave. & 


Johnathan Circle 


Retrofit existing drainage system on Kelly 


Road; install treatment system on 


Johnathan Circle & Cadillac Avenue 


Kelly Road SWTF 


$35,000;  


Alternative Kelly Road 


Facility $325,000;  


Johnathan & Cadillac 


$40,000 


16 


Bolton Branch 


Drainage & Water 


Quality 


Improvements 


Bolton Branch 


Drainage Basin/North 


of SR 20 


Install a treatment facility (impoundment) 


along flow way to treat stormwater before 


it reaches the surface waters of Rocky 


Bayou 


$945,120 


(Design & 


Engineering) 
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     Project Location Objectives Budget (2016 $) 


17 


Evans Branch (Meigs) 


Drainage & Water 


Quality 


Improvements 


Evans Branch 


Basin/South of 1st 


Street & Deer Street 


Install a stormwater treatment facility to 


treat runoff from surrounding roadways 


$20,437  


(Design, Permitting & 


Land Acquisition) 


18 


Evans Branch 


(Cypress) Drainage & 


Water Quality 


Improvements 


Evans Branch 


Basin/Cypress Ave. 


Install a stormwater treatment facility at 


end roadway to treat runoff 


$281,886 (Design & 


Land Acquisition) 


19 


Evans Branch 


(Reynolds) Drainage 


& Water Quality 


Improvements 


Evans Branch 


Basin/Reynolds Ave. 


Install a stormwater treatment facility at 


Reynolds Ave. & Powell Ave. to treat the 


runoff from the adjacent roadways and 


properties 


$923,612 


20 


Christy Drive 


Drainage & Water 


Quality 


Improvements 


West Bayshore 


Drainage 


Basin/Christy Drive 


Install a stormwater treatment facility on 


right-of-way to remove debris and 


pollutants from roadway runoff 


$17,500 


Estimated Program Total $11,219,899 
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STUDY OVERVIEW 


This study establishes the key restoration criteria and summarizes the conceptual design process 


for the proposed restoration elements. The report is divided into the following sections, outlining the steps 


followed to establish the restoration design criteria and prepare the conceptual design. 


 Section 3.0 – Data Collection: summarizes the data and background information collection


efforts to compile existing natural resources, coastal conditions, site hydrology, and


geotechnical data; history of flow structure use; and presence of cultural resources in the


proposed project area.


 Section 4.0 – Project Concerns: details the environmental concerns within the project area.


The section also describes concerns regarding recreational access to the site.


 Section 5.0 – Project Objectives: describes project objectives and how they address the


environmental and recreational access concerns identified in Section 4.0. This section also


describes specific project elements to achieve the objectives.


 Section 6.0 – Project Implementation Plan: provides the conceptual plan to implement the


project elements defined in Section 5.0. The section divides project elements by funding


source. NFWF funding will address restoration of water quality, habitat, and biological


diversity and productivity; City of Niceville and/or Valparaiso funding will address


recreation related improvements.


 Section 7.0 – Conceptual Design Summary and Recommendations: summarizes the


conceptual restoration design, project funding, and provides recommendation project


implementation.
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DATA COLLECTION 


The team determined data collection needs according to discipline and design prerequisites (e.g. 


ecological – habitat mapping, coastal engineering – tidal and wave gauge analysis). The following sections 


summarize data collection by category. 


Natural Resources 


The definition of natural resources in the context of this restoration project refers to the physical, 


chemical, and biological constituents present in the natural environment. Data collection on these resources 


focused largely on the information necessary to establish a pre-construction baseline and facilitate 


regulatory agency review during the permitting process.  


3.1.1 Habitat Classifications 


In community ecology, a habitat classification system is a set of procedures used to identify, 


demarcate, and describe natural ecological communities with a predictable grouping of plant species. 


Community classifications are conducted early in the planning phase of most projects so that sensitive 


habitats can be avoided and potential listed species habitat can be identified. For this project, ecologists 


also qualitatively assessed the community classifications to identify high-quality communities and habitat 


that could be replicated with the proposed conceptual design and lower-quality habitats that could be 


enhanced. 


Scheda Ecological Associates mapped the natural habitat within the project area according to the 


Florida Land Use, Cover, and Forms Classification System (FLUCFCS) developed by the State of Florida. 


Field observation, habitat classification and mapping occurred over multiple site visits during the spring of 


2016. This classification system is widely used and understood by regulatory agencies as a means to 


describe habitat and species associations. Figure 3–1 illustrates these habitat classifications and land uses 


within the project area. Table 3–1 provides a summary of existing land uses and natural habitat within the 


project area.  
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HABITAT CLASSIFICATION
FLUCFCS Code


Wetland Boundary


911 Marine SAV
651 Tidal Flat
650 Non Vegetated
645 Freshwater SAV
641x Freshwater Marsh Exotics


619 Exotic Wetland Hardwoods
617 Mixed Wetland Hardwoods
534 Reservoir
510 Open Water


438 Mixed Hardwoods
428 Cabbage Palm
427 Live Oak


641 Marsh
631 Wetland Shrub


439 Exotic Upland Hardwoods
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Table 3-1 Habitat Types and Land Uses within the Project Area 


FLUCFCS 


Code 
FLUCFCS Description 


Area 


Land Use Group 
Acres 


Square 


Feet 


427 Live Oak 0.8 36,804 


Upland Habitat 
428 Cabbage Palm 0.1 6,922 


438 Mixed Hardwoods 0.2 9,584 


439 Exotic Upland Hardwoods 0.2 8,883 


510 Open Water 20.1 877,564 
Water 


534 Reservoir 0.1 6,037 


617 Mixed Wetland Hardwoods 3.1 137,232 
Forested Wetlands 


619 Exotic Wetland Hardwoods 0.2 9,389 


631 Wetland Shrub 0.0 4,640 


Marsh 641 Marsh 4.6 224,689 


641x Freshwater Marsh Exotics 1.0 49,577 


645 Freshwater SAV 1.7 77,648 


Aquatic Habitat 
650 Non-Vegetated 9.1 406,398 


651 Tidal Flat 0.8 35,628 


911 Marine SAV 0.0 1,799 


TOTAL 42.0 1,892,793 


3.1.2 Submerged Aquatic Vegetation 


Two distinct communities of submerged aquatic vegetation (SAV) occur within the project area — 


freshwater SAV (Eleocharis sp.) and marine SAV (shoal grass (Halodule wrightii). The latter species 


tolerates low salinity levels and exposure to air during extremely low tides, which allows for its limited 


occurrence within the influence of freshwater flows from Turkey Creek. Figure 3–1 illustrates the location 


of the SAV communities (i.e. FLUCFCS 645 and 911). 


A total of 1.7 acres of freshwater SAV occur within the central marsh complex and in discrete areas 


on adjacent shoals and along the western shoreline. The limited areas of marine SAV occur along the outer 


shoal of the marsh complex and in two distinct patches west of the Twin Cities Park boat ramp. Together, 


the patches of marine SAV total approximately 1,799 square feet (0.04 acres). 


3.1.3 Water Quality 


The Final Total Maximum Daily Loads (TMDLs): WBID 692 Boggy Bayou for Dissolved Oxygen 


and Nutrients (EPA 2011) provides a comprehensive analysis of water quality data for Boggy Bayou and 
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the process that led to establishment of a TMDL for dissolved oxygen and nutrients (nitrogen and 


phosphorus) in 2011. Given the extensive analysis that led to development of the TMDL, the team 


determined that acquiring additional pre-project water quality data was unnecessary.  


3.1.4 Invasive Species 


Scheda biologists identified and delineated areas occupied by invasive or exotic species, these areas 


are identified in Figure 3–1 as FLUCFCS 641x, 619, and 439. The two most dominant species were 


identified: common reed (Phragmites australis) and Chinese tallow tree (Sapium sebiferum). Removal and 


management of these species will be integral to ensuring planted and naturally recruited species within 


living shoreline and marsh creation areas become established and thrive.  


Coastal Conditions 


This section summarizes the results of a coastal conditions assessment conducted to support future 


design of proposed restoration initiatives including marsh creation, shoreline stabilization and flow 


diversion structures, and habitat restoration within the Boggy Bayou Headwaters. Specifically, this section 


describes the tidal and storm induced water surface elevations, historic wind records, and wave 


characteristics which provide potential design criteria for proposed works.  


3.2.1 Tidal Characteristics 


The site’s tidal range is an essential parameter for establishing the target elevations for marsh 


creation and implementation of any protective coastal structures. Table 3–2 lists the National Oceanic and 


Atmospheric Administration (NOAA) tidal elevations for the East Pass and Valparaiso tidal benchmarks, 


as well as a LABINS tide interpolation point within the project site. The East Pass tidal benchmark lies 


approximately nine miles south of the project site, near East Pass where tidal waters enter Choctawhatchee 


Bay. The Valparaiso benchmark lies approximately 1.5 miles south of the project site and the LABINS tide 


interpolation point lies within the project area. Table 3-2 lists the reported mean tide datum elevations for 


each station, referenced to the North American Vertical Datum of 1988 (NAVD), and the resulting mean 


tide range (MHW to MLW). 







15 


Table 3-2 Tide Datums Near the Project Site 


Tide Datum 


Elevation 


(ft, NAVD) 


Project Site 


LABINS 


Station 1515 


Valparaiso, FL 


NOAA 


Station 8729501 


Destin East Pass 


NOAA 


Station 8729511 


Mean Higher High Water (MHHW) -- 0.63 0.73 


Mean High Water (MHW) 0.72 0.63 0.72 


Mean Tide Level (MTL) -- 0.36 0.43 


Mean Low Water (MLW) 0.37 0.09 0.13 


Mean Lower Low Water (MLLW) -- 0.09 0.12 


Mean Tide Range 0.35 0.54 0.59 


Taylor Engineering also collected tide stage data between February 26 and April 8, 2016 near the 


project site and near the mouth of Boggy Bayou. During this period, the two gauges showed good 


agreement, indicating a small influence of Turkey Creek on tidal stage near the project site during average 


conditions. The average tidal amplitude is approximately 0.5 ft. During mild and calm wind conditions, the 


range of measured stage shows relative good agreement with the NOAA tide predictions at Valparaiso. 


Notably, the wind-caused stage fluctuates of up to approximately 1.5 ft, far exceeding the mean tidal 


amplitude.  


Considering the agreement between the measured data at the project site and mouth of Boggy 


Bayou and relatively good agreement between measured tide range and the predictions at Valparaiso during 


average conditions, the conceptual design adopts the NOAA Valparaiso tide datums. These elevations may 


be refined during engineering design of the marsh features and coastal structures.  


3.2.2 Storm Surge 


Storm surge elevations at the project site are also an essential parameter for establishing the 


elevations of coastal structures. Taylor Engineering investigated historic storm surge elevations and Federal 


Emergency Management Agency (FEMA) flood elevations to assess storm surge at the project site 


(USACE, 2004 and FEMA, 2002). Due to the lack of probabilistic, return period data for water elevations 


during storms, we evaluated storm surge based on historic recorded levels and FEMA-estimated flood 


elevations. 


Design conditions were developed based on historic tide levels, recorded water elevations during


hurricanes and tropical storms passing near the project site and the site-specific 100-yr storm surge 


elevations determined by FEMA. Table 3–3 lists the design conditions and water elevations. 
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Table 3-3 Design Surge Conditions 


Design Event 
Design Water Level 


(ft-NAVD) 


Mean Low Water 0.09 


Mean High Water 0.63 


Mild Tropical 2.0 


Moderate Tropical 3.0 


Severe Tropical 5.0 


Extreme Tropical 7.0 


3.2.3 Historic Wind Records 


Wind-generated wave modeling and coastal structure design requires an understanding of the 


seasonal and extreme winds that generate waves in the project area. Taylor Engineering analyzed wind data 


between 1990 and 2014 from the nearest National Oceanographic and Atmospheric Administration 


(NOAA) National Climatic Data Center (NCDC) stations – Hurlburt Field (Air Force) and Valparaiso/Eglin 


(Air Force) – to estimate the distribution of sustained wind speeds in to the project area.   


All data sets show that the predominant wind direction is northerly; however, the strongest winds 


tend to arrive from the south to southeast, as clearly indicated in the wind rose plots (Figure 3–2). Generally, 


the predominant northerly winds are less than 10 mph, whereas the majority of winds between 10 and 20 


mph arrive from southeast to southwest and from north to northwest. Winds over 20 mph tend to arrive 


from the south to southeast, with a small portion directly from the north. Notably, the Hurlburt Field station 


did not report data during two large storms, Hurricanes Ivan and Dennis. The 2000 – 2014 wind rose plot 


for this station does not, therefore, include the effects of these storms.  
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Figure 3-2 Wind Rose Plots 
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Analysis of the 23-year wind record revealed that ten named tropical events and ten unnamed events 


produced sustained winds exceeding 30 mph along the critical fetch (110°–140° azimuth). Notably, out of 


11 major hurricanes affecting the area, eight produced sustained winds exceeding 30 mph along the critical 


fetch. Four storms, Hurricanes Opal, Georges, Ivan, and Dennis, produced sustained winds exceeding 45 


mph along the critical fetch. The maximum sustained wind speed along the critical fetch, approximately 70 


mph, was recorded during Hurricane Opal. Analysis of tropical events within the wind records shows good 


agreement with the wind rose plots, confirming that sustained winds in excess of 30 mph tend to arrive 


from the southeast and along the critical fetch.  


Given the lack of return-period probability data and analyses, general weather and storm conditions 


categorize conservative design wind speeds (Table 3–4). The design wind speeds reflect a standard 


measurement of sustained winds at a height of approximately 10 meters – the same measurement elevation 


used to classify hurricane-force winds via the Saffir-Simpson Hurricane Scale.  


Table 3-4 Design Wind Speed Events 


Event 
Sustained Northeasterly 


Wind Speed (mph) 


Sea Breeze 15 


Nor’easter 30 


Tropical Storm 45 


Category 1 Hurricane 75 


3.2.4 Wave Characteristics 


The site is most vulnerable to wind-generated waves from the southeast, due to the orientation of 


the bayou and noticeably longer fetch length to the southeast as compared to the other relatively small 


fetches south and east of the site. Along the southeast fetch, open-water depths range from approximately 


10–15 ft. Thus, the critical fetch for the project site is approximately 1.5 miles along an azimuth of ~130°.  


Given the variable bathymetry along the critical fetch site, Taylor Engineering utilized the Coastal 


Engineering Manual wave equation and the conservation of energy to model wave development and 


transformation along the critical fetch. This method accounts for wave growth due to wind stress, wave 


breaking, and dissipation of energy due to bottom friction. Figure 3-3 illustrates the results for a sustained 


45 mph wind and 2-ft NAVD surge elevation. Wave conditions at the project site resulting from a


southeasterly-originating wave were also compared with those from a southerly-originating wave that


refracted northwest towards the project site. 
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Figure 3-3 Wind-Generated Wave Prediction (45 mph wind, 2.0 ft-NAVD surge elevation) 


From the probable cases analyzed, the design significant wave heights (Hs) and peak wave periods 


(Tp) resulting from the simulation ranged from 0.5-ft, 1.3-seconds to 3.0-ft, 2.4-second waves produced by 


a representative Category 1 Hurricane with varying storm surge elevations. Table 3–5 provides the 


maximum wind-generated wave predictions for the design wind events and probable water surface 


elevations. Taylor Engineering also calculated wave characteristics at different depth contours (-1 and -0.5 


ft-NAVD contours) and approaching the site (-5 ft-NAVD contour) to aid the design of coastal structures. 


Table 3-5 Maximum Wind-Generated Wave Predictions 


Wind Event Wind Speed 


Design Wave Characteristics 


Hs Tp 


(ft) (s) 


Sea Breeze 15 0.4 1.4 


Nor’easter 30 1.0 1.6 


Tropical Storm 45 1.6 1.9 


Category 1 Hurricane 75 3.0 2.4 


In addition to wind-generated waves, the preliminary structure design shall also consider vessel-


generated waves (i.e., boat wake). Given the proximity to Vulcan Materials (a barge loading site) and North 


Light Marina, and based on site observations, vessel-generated waves will likely affect the improved 


shoreline – most noticeably along the proposed marsh creation areas in the southern and western project 


areas. Taylor Engineering applied formulas from Sorensen (1973, 1984) and the Coastal Engineering 
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Manual (USACE, 2006) to estimate vessel-generated wave characteristics. Results indicate that vessels 


frequenting the area can produce 1 – 2.5-ft waves with periods of approximately 2 – 4 seconds. Varying 


hull design, speed, water depth, and distance between the vessel and the proposed structure location results 


in a wide range of predicted wave characteristics.  


Hydrology 


Turkey Creek is a groundwater-dominated, perennial stream flowing through Eglin AFB and the 


City of Niceville in southern Okaloosa County, Florida. Turkey Creek has a contributing drainage area of 


approximately 66 square miles at its mouth where it discharges into the north end of Boggy Bayou (Figure 


3–4). Turkey Creek is the principal tributary of Boggy Bayou and is the largest source of freshwater flow 


into the bayou headwaters. Turkey Creek discharges as determined by from the U.S. Geological Survey 


(USGS) are summarized in Table 3–6. 


Table 3-6 Turkey Creek Stream Flows and Flood Discharges 


Event Discharge (cfs) 


Mean Annual Flow 190 


Bankfull Flow 550 


2-Year Flood 1800 


10-Year Flood 4600 


The purpose of this section is to provide an overview of the Turkey Creek watershed along with a 


summary of normal stream flow and flood discharges, methods of analysis, and a brief update on the efforts 


to reduce sedimentation. 


3.3.1 Watershed Overview 


The Turkey Creek watershed is located in the Gulf Coastal Lowlands physiographic region and lies 


almost entirely within Eglin AFB. The Gulf Coastal Lowlands make up the southern portion of Okaloosa 


County, adjacent to the Gulf of Mexico, and are typically lower in elevation than the Western Gulf Coastal 


Highlands to the north. These two physiographic regions are separated by the Cody Escarpment topographic 


divide. The Gulf Coast Lowlands include landscape features such as lagoons, estuaries, coastal ridges, and 


valleys. The upland areas of the Turkey Creek watershed are relatively flat overall with a blend of gentle 


hills dissected by “steephead” ravines along the riparian corridors. The watershed is largely dominated by 


sandy Lakeland and Troup soils overlying ancient marine sediments, with Dorovan soils dominating the 
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riparian corridors of the watershed. Natural vegetation includes pines, wiregrass, oaks, and saw palmettos 


(NRCS/USDA).  


Figure 3-4 Aerial View of Turkey Creek Watershed 


The watershed is generally bounded by Duke Field to the north, State Road 285 to the east, Boggy 


Bayou and the City of Niceville to the south, and the watershed of the East Bay River to the west. The area 


is mostly undeveloped with the exception of the aforementioned state roads, various minor installations 


throughout Eglin AFB, and expanding suburban development in Niceville and Valparaiso. Most of the 66 


square mile watershed is owned by Eglin AFB with parts of it owned privately and by the City of Niceville. 


Juniper Creek, Ten-Mile Creek, Bens Creek, and Parrish Creek are primary tributaries of Turkey Creek. 


3.3.2 Discharge Data Analysis 


Turkey Creek is an ungauged stream with limited available hydrologic information. Therefore, 


regional discharge data from neighboring streams provided the means to analyze and understand the effects 


that Turkey Creek flows may have on Boggy Bayou headwaters. Such data can be used to derive regional 
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relationships between watershed characteristic and discharge and to predict flow and flood values for 


streams such as Turkey Creek for which gage information is not available.   


Matrix Design Group gathered USGS gage data from eleven nearby streams to develop a 


relationship between drainage areas and mean annual flows, mean annual floods (2-year floods), and 10-


year floods for the region. For reference, a 10-year flood has a 10% chance of occurrence in any one year 


and a 65% chance of occurrence in any 10-year period. They selected the five gages from streams most 


comparable to Turkey Creek (Table 3-7) for final regional curve development. The five gages are all within 


the same hydro-physiographic region as Turkey Creek (i.e. below the Cody Escarpment topographic divide) 


and record data from watershed areas within ±35 square miles of the Turkey Creek watershed drainage 


area. 


 Matrix evaluated stream gage flood data using USGS PeakFQ software for each site and then 


analyzed the resulting Bulletin 17B flood frequency data using MS Excel to derive logarithmic power 


function regressions (Figure 3-5). Once these relationships were arithmetically established, the drainage 


area for the Turkey Creek watershed was substituted into each regression equation to calculate the 


discharges reported in Table 3–10. Matrix determined bankfull discharge from the Northwest Florida 


Hydro-Physiographic Region bankfull discharge equation in the “Bankfull Regional Curves for North and 


Northwest Florida Streams” (Metcalf et. al., 2009). 
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Figure 3-5 Stream Flow Curves 


Table 3-7 Data from Gages in Close Proximity to Turkey Creek and of Similar Drainage Area 


Name Gage City County 


Drainage 


Area 


(sq. mi.) 


Mean 


Annual 


Flow 


(cfs) 


Bankfull 


Flow 


(cfs) 


2-Year 


Flood 


(cfs) 


10-


Year 


Flood 


(cfs) 


Juniper 


Creek 
2367310 Niceville Okaloosa 27.6 100 300 540 920 


Alaqua 


Creek 
2366996 


Pleasant 


Ridge 
Walton 39.1 100 380 1300 3300 


Alaqua 


Creek 
2367000 


Defuniak 


Springs 
Walton 65.6 170 550 2400 6000 


Bruce 


Creek 
2365769 Redbay Walton 82.4 170 640 3700 13000 


Alaqua 


Creek 
2367006 Portland Walton 83.7 220 650 2700 6700 
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Figure 3-6 Topographic Map of Turkey Creek Watershed 


3.3.3 Sedimentation Reduction and Stream Restoration Efforts 


Boggy Bayou and its tributaries, Turkey Creek in particular, have been the focus of concerns over 


the past two decades regarding the federally-listed, endangered Okaloosa darter fish. According to the U.S. 


Fish and Wildlife Service (USFWS), factors affecting the darter population include sedimentation, water 


use, pollution, and natural predators. Eglin AFB, owner of the majority of the affected land, has made a 


strong effort to restore the Okaloosa darter population. Since 1995, Eglin has restored over 300 sites where 


sediment was eroding into Okaloosa darter streams. In addition, more than 25 road crossing structures over 


Turkey Creek tributaries have been eliminated in an effort to restore the darter populations. Largely because 


of Eglin AFB restoration efforts, darter numbers began to increase. In 2010, the U.S. Fish and Wildlife 


Service recommended that the status of the 300,000 Okaloosa darters be downgraded from endangered to 


threatened. 


USFWS biologists estimate that restoration efforts have reduced the sediment load in the Turkey 


Creek watershed by 30,000 - 40,000 ton/acre/year. This sediment load reduction is largely associated with 


restoration efforts at old road crossings, utility crossings, and borrow pits.  Since the early 1990’s, the Eglin 


Natural Resources Branch (Jackson Guard) has also implemented numerous erosion control efforts within 


the Turkey Creek basin that have addressed many of the human-induced sediment contributions, primarily 


from dirt road stream crossings. 


Previous Geotechnical Investigations 


The geotechnical investigation conducted by Larry M. Jacobs and Associates, Inc. as part of the 


2008 Boggy Bayou Restoration Assessment (Baskerville-Donovan, Inc. 2008) included 12 borings 


distributed throughout the project area. All borings were visually classified in accordance with the Unified 


Soils Classification System and analyzed for grain size and moisture content. Of particular interest for this 


project, three borings were conducted within the area of recent sedimentation along the western shoreline 


of the project area. In general, these borings showed very loose black to brown silty sands in the upper 


profile.  
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Archaeological and Cultural Resources 


The State Historic Preservation Office (SHPO) performed a search for state records of cultural 


resources in the project area. The search found no archaeological or cultural resources within the vicinity 


of the proposed work. The regulatory permits and technical specifications for construction shall include 


specific directions should the dredge or construction operations encounter any suspected submerged 


cultural resources. Such directions will likely include work stoppage and requirement to contact appropriate 


regulatory agencies and SHPO. Notably, the majority of proposed work (e.g. marsh island creation, native 


vegetation, flow diversions, etc.) is not anticipated to impact buried cultural resources.  
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PROJECT CONCERNS 


As introduced, the headwaters of Boggy Bayou have experienced degradation of water quality, 


ecological diversity, and productivity primarily resulting from sedimentation, habitat loss, uncontrolled 


storm water discharges, and colonization of invasive species. This section details the environmental 


impairments (i.e. concerns) specifically relating to water quality, benthic habitat, and biological 


productivity and diversity as well as concerns for recreational site access.  


Environmental Concerns 


The environmental concerns specified in this report correlate directly to the NFWF project goals 


of water quality improvement, benthic habitat restoration, and biological productivity and diversity 


enhancement.  


4.1.1 Water Quality 


In 1998, the state of Florida placed Boggy Bayou on the Section 303(d) Clean Water Act list for 


water quality impairment. The U.S. Environmental Protection Agency (EPA) subsequently established a 


TMDL for Boggy Bayou in accordance with a Consent Decree resulting from the Florida TMDL lawsuit 


(Florida Wildlife Federation, et al. v. Carol Browner, et al., Civil Action No. 4: 98CV356-WS, 1998). A 


TMDL is the maximum amount of a specific pollutant that a waterbody can assimilate while maintaining 


its designated uses such as swimming and recreation. Boggy Bayou TMDLs address nutrients (nitrogen and 


phosphorus) and dissolved oxygen. The Boggy Bayou TMDLs require the following: 


• 40% reduction in Total Nitrogen; 


• 37% reduction in Total Phosphorus; and 


• 22% reduction of Biochemical Oxygen Demand (BOD) in sources contributing to the 


problem. 


The primary issues affecting Boggy Bayou are nutrient and sediment loading from untreated, or 


insufficiently treated, point and non-point source pollutant discharges within the watershed. Nutrient 


loading often leads to excessive plant and algal growth, a condition known as “eutrophication”, which can 


alter the physical structure and chemistry of wetland and aquatic systems. As vegetation growth and 


decomposition accelerates, flow paths may become restricted and dissolved oxygen levels may decrease as 
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increased demand is put upon decomposing organisms. Low dissolved oxygen levels generally lead to lower 


aquatic fauna diversity by creating an environment where a limited number of species tolerant of such 


conditions can thrive. In extreme circumstances, low dissolved oxygen can lead to fish kills and conditions 


rendering a waterbody unsafe for swimming, fishing, and other recreational uses. Sampling efforts 


conducted as part of the 2008 restoration assessment identified exceedances of state water quality standards 


for fecal coliform bacteria and oil and greases. These findings suggest water quality may be sub-optimal in 


some areas due to insufficient stormwater treatment. Although significant progress has been made with 


several projects in the City’s stormwater master plan, including the Florida Department of Transportation 


(FDOT) drainage improvements at the Highway 20 and State Road 85 intersection, the drainage basins 


surrounding the bayou that lack treatment likely contribute to the pollutant loading. 


4.1.2 Benthic Habitat 


Based on the sediment accretion analysis conducted as part of the 2008 restoration assessment, 


approximately 14 acres of the bayou headwaters were impacted by sediment deposition by 1955, which 


expanded to approximately 30 acres by 2008 (Baskerville-Donovan, Inc. 2008). The accumulation of these 


legacy sediments within the project area has smothered shallow water benthic habitat throughout the upper 


bayou, particularly along the western shoreline.  


4.1.3 Biological Diversity and Productivity 


Second to direct habitat loss, invasive species are the largest threat to biodiversity. The Florida 


Exotic Pest Plant Council (FLEPPC) defines an invasive exotic as an introduced species from a natural 


range outside of Florida that has not only naturalized, but is expanding on its own in Florida native plant 


communities. The presence of invasive plant species interferes with the goal of maintaining or restoring 


native plant communities as the invasives compete vigorously for growing space. Invasive species have the 


ability to displace native vegetation, subverting natural succession and homogenizing the natural 


community structure. They can also alter nutrient cycling and local hydrology. This restoration project 


focuses on those species that threaten the continued proliferation and growth of native plant communities 


within the upper bayou marsh complex.  


Scheda Ecological Associates recently mapped approximately 1.55 acres of invasive species, 


comprising stands of common reed and Chinese tallow tree within the project limits. These species have 


altered native vegetation communities in areas along the shoreline and continue to spread.  
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Recreational Access 


Years of sedimentation and accumulation of fine silts and muck have rendered the Twin Cities Park 


boat ramp and adjacent shoreline largely inaccessible to small vessels, including shallow-draft canoes and 


kayaks. Field investigations indicate that at low tide the surface of the very soft sediments is generally 


within 1 ft from the water surface around the boat ramp. Thus, water depths around the ramp are 


insufficient to launch vessels during portions of the tidal cycle. Further, the fine organic sediment does 


not allow walking or backing a trailer to reach depths suitable to launch small vessels.  
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PROJECT OBJECTIVES 


The project team developed the conceptual design to fulfill the restoration components identified 


by the City of Niceville in the NFWF GEBF Project Proposal and to accomplish the NFWF project goals. 


Between the City of Niceville’s Pre- and Full Project Proposal, the following work was proposed: 


 Reduction or removal of sediments


 Restoration or creation of habitat


 Creation of living shorelines


 Removal exotic vegetation


 Provide facilities for native bird species


 Improve community understanding of public efforts regarding local water quality


 Improve the access for paddle boaters to and from Turkey Creek


The project’s primary goals to fulfil the NFWF grant obligations are interpreted as: 


 Water quality improvement


 Benthic habitat restoration


 Biological diversity and productivity enhancement


The project team assessed the ecological concerns outlined in Section 4.0 and considered the City’s 


proposed work to develop conceptual design objectives. For each objective, the project team recommends 


the implementation of various project elements, or actions. Notably, many of the project elements apply to 


numerous project objectives (e.g. Marsh Creation Element: filters suspended solids, absorbs nutrients and 


pollutants, and provides native habitat). This section provides justification of how each element contributes 


to the achievement of the related objective(s) and project goals. 


Goal 1 - Water Quality Improvement 


The project team identified objectives to address water quality concerns detailed in Section 4. These 


objectives are suspended sediment reduction, nutrient load reduction, and increased dissolved oxygen 


concentration. 
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5.1.1 Objective 1: Suspended Sediment Reduction 


Element: Marsh and Living Shorelines Creation 


These habitats will provide additional area to attenuate and incorporate suspended sediments into 


vegetated marshes before being transported into open-water areas. Marsh areas will also control 


the discharge location of the headwaters complex, aiming to reduce sedimentation rates along 


adjacent shorelines.  


Element: Flow Diversion Structures 


Re-directing water throughout the marsh complex will increase residence time and interaction with 


the marsh allowing for increased sediment attenuation. 


5.1.2 Objective 2: Nutrient Reduction 


Element: Marsh and Living Shorelines Creation 


These habitats will provide additional capacity for nutrient uptake and assimilation by plants before 


nutrient-laden water enters the open-water areas of Boggy Bayou. 


5.1.3 Objective 3: Increase Dissolved Oxygen 


Element: Flow Diversion Structures 


Diversionary structures will enhance the existing sheet-flow of the Turkey Creek streamflow 


through the headwaters complex. As the streamflow from Turkey Creek likely contains increased 


dissolved oxygen compared to the more stagnant central area of the marsh complex, encouraging 


the exchange and mixing of the freshwater flow throughout the entire headwater complex will 


increase the dissolved oxygen content in these areas. Diverting additional streamflow into the Mill 


Pond should have a similar effect.  
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Goal 2 - Benthic Habitat Restoration 


5.2.1 Objective 4: Improve Benthic Habitat 


Element: Remove Accumulated Sediments 


Much of what was, historically, deeper, subtidal bay bottom-type habitat is now very shallow, 


smothered habitat (i.e., covered with fine silts) often exposed at low tide. Removing accumulated 


sediments will restore the benthic community to historical conditions. Additionally, removing the 


fine silts currently covering the bottom will likely enhance the biological productivity of these 


bottom areas as compared to the existing condition. 


Element: Flow Diversion Structures 


Diversionary structures and constructed marshes will be designed to increase sheet-flow through 


the marsh complex, enhancing flushing and circulation and thus the dissolved oxygen available to 


benthic organisms. The diverted flows will also distribute sediments more evenly throughout the 


marsh complex. The flow diversion structures will direct uniform sheet flow and flows through a 


diverse series of shallow channels as opposed to the existing condition where the majority of flow 


and sediment are carried in the primary, western channel. 


Goal 3 - Biological Diversity and Productivity Enhancement 


5.3.1 Objective 5: Increase Native Habitat Footprint 


Element: Marsh, Upland and Living Shorelines Creation


Marshes and living shorelines will be planted with a variety of species endemic to the area. 


Elevation is one of the most critical factors in determining the appropriate mix of species. In 


general, species more tolerant of sustained inundation will be planted at lower elevations while 


those adapted to drier conditions will be planted at higher elevations. Some marsh creation areas 


may also include higher elevation (upland) zones where tree species such as cedar (Chamaecyparis 


thyoides) or cypress (Taxodium sp.) can be planted.  
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5.3.2 Objective 6: Enhance Native Habitat 


Element: Invasive Species Removal 


Invasive species such as common reed often form dense, monotypic stands where few other plant 


species can persist due to competition for sunlight and nutrients. Invasive species eradication and 


management will be among the first steps in creating living shorelines.  


Element: Native Species Vegetation 


The constructed marshes, uplands and living shorelines will be vegetated with native species to 


enhance the Boggy Bayou habitat. The native vegetation will increase the biological diversity and 


productivity of the existing habitat.  


Species and structural diversity are critical to enhancing biological diversity and productivity. Birds 


will utilize tree habitat whereas smaller mammals, reptiles, amphibians, and marine life will utilize 


groundcover species for feeding, nesting, and refuge. Simply put, the more diverse the habitat, the 


more diverse the wildlife community. Additionally, the more diverse the planted community, the 


more resilient the matured community will be should the project experience increased periods of 


inundation, drought/low flows, or erosion due to severe storm events. 


5.3.3 Objective 7: Specific Habitat Improvements 


Element: Osprey Nesting Platform 


Ospreys are known to utilize elevated platforms such as power poles and other structures for 


nesting. Installing an osprey nest platform will provide osprey nest habitat that does not currently 


exist in this portion of the bayou. 


Recreational Improvements 


5.4.1 Objective 8: Increase Access to Natural Amenities 


Element: Boat Ramp Dredging 
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Removing and relocating the sediment within the vicinity of the boat ramp will immediately 


reintroduce public access to the headwaters of Boggy Bayou.  


Element: Northern Access Dock and Kayak Launch 


Providing an access dock with a launching area for small human-propelled watercraft such as 


kayaks, canoes, and paddleboards will greatly increase the function and recreational value of Twin 


Cities Park. From this launching area, users of such vessels will have recreational access to the 


bayou headwaters and to Turkey Creek.  


Element: Sheet Pile Wall Installation 


A sheet pile wall installed underneath the northern access dock would likely decrease the rate of 


sedimentation on the existing boat ramp. Installation of a vinyl sheet would not alter aesthetics, and 


would be relatively inexpensive in comparison to the cost of routinely maintenance dredging the 


boat ramp area.  


Element: Observation Platforms and Boardwalks 


Amenities such as observation platforms, observation towers, docks and boardwalks would 


enhance recreational access for Boggy Bayou.  


Educational Improvements 


5.5.1 Objective 9: Increase Awareness of the Ecological Benefits Estuaries Provide 


Element: Educational Signage and Kiosks 


With the addition of constructed marshes, living shorelines, and specific habitat improvements, 


educational signage and kiosks will provide explanation of how these restoration elements address 


the environmental issues affecting upper Boggy Bayou. Education, especially youth education, 


provides lasting return on investment by instilling appreciation for the natural environment, 


conservation and restoration of natural resources.  
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PROJECT IMPLEMENTATION PLAN 


As the previous section provided the scientific reasoning for each project element, this section 


describes the conceptual design recommendation of each project element. These recommendations result 


from the project team’s assessment of numerous alternatives, or various combinations of the proposed 


project elements.  


Restoration Elements Funded by NFWF 


6.1.1 Element 1: Remove Accumulated Sediments 


Major components of the proposed restoration including construction of marsh habitat, living 


shorelines, and benthic habitat improvements require removal and relocation of sediments. The conceptual 


design identified the most beneficial dredging location as the southwestern portion of the project area, as 


this is where much of the fine sediments have accumulated. Figure 1–3 illustrates the proposed dredging 


area.  


A relatively small, barge-mounted hydraulic suction dredge will remove the sediments and pump 


them into desired marsh areas bound by coir logs and/or semi-rigid structures. In areas such as the western 


living shoreline, mechanical dredging via barge-mounted excavator, may also be proposed due to the short 


distance between the dredge and marsh creation areas. The restoration concept proposes dredging to a depth 


of -5 – -6 ft-NAVD. The design depth would allow for approximately 4 – 5 ft of accumulated sediments to 


be relocated into designated marsh creation and living shoreline areas. The conceptual design utilizes an 


approximately 20-ft buffer between the dredge area and the toe of proposed marsh areas at existing grade 


(an approximate 4H:1V slope), allowing natural equilibration.  


The conceptual dredge spoil placement design was conducted in concert with the layout of the 


proposed marsh creation areas by way of an iterative mass balance (Table 6–1). Utilizing the bathymetric 


and topographic survey provided by Gustin, Cothern & Tucker, Inc., conducted April 2016, the project 


team determined preliminary dredge volume estimates of approximately 20,000 cubic yards (cy). During 


future design efforts, the dredge area and template may be revised to accommodate soil properties and the 


capacity of the spoil placement areas. Notably, the total dredge volume exceeds the volume required for 


marsh construction to account for losses during construction and to ensure that enough material is 


available for marsh island construction.  
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Table 6-1 Estimated Dredge and Marsh Construction Volumes 


Marsh Construction Area Volume (cy) 


Western Living Shoreline 570 


Western Peninsula 2,770 


Mill Pond Marsh 7,070 


Interior Marsh 5,220 


Eastern Peninsula 1,630 


Eastern Living Shoreline 690 


Total Fill 17,950 


Total Dredge (-5 ft-NAVD) 19,330 


Based on the pre-application meeting with FDEP staff on August 9, 2016, four to five geotechnical 


bores will be prescribed within the proposed dredge area. Data analyses will include sediment grain size 


and Resource Recovery and Conservation Act (RCRA) metals concentrations. The lab will be instructed to 


hold the samples in the event FDEP wants elutriate analysis for dredge areas based on results of sediment 


grain size (high fines may require analysis). 


6.1.2 Element 2: Marsh & Elevated Berm Creation 


The preliminary design of proposed marsh creation areas considered controlling the discharge of 


the system, increasing flow paths and residence time, constructability, and resource avoidance. Marsh 


areas may also incorporate elevated berms (i.e. uplands) to further diversify habitat. Specifically, the 


marsh design incorporates two marsh islands, two peninsular formations, and living shorelines along the 


northeastern and southwestern shorelines. As a part of the marsh creation project element, semi-rigid 


structures will stabilize critical areas of the constructed marsh shoreline.  


Considering the relatively recent sedimentation along the western shoreline of the project area, the 


preliminary design of the marsh areas aims to divert the discharge of the headwaters away from adjacent 


shorelines to reduce shoreline sedimentation rates within these areas. On the western shoreline, a marsh 


peninsula diverts the primary streamflow east, into the center of the bayou. Similarly, an elongated marsh 


extends from the eastern project shoreline to reduce sheet flow of suspended sediments into the adjacent 


North Light Marina. Notably, the constructed marsh features avoid areas of ecologically productive tidal 


flats identified by Scheda. Stabilization of these marsh peninsulas will be accomplished through 
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incorporation of semi-rigid structures, discussed below, while other areas will utilize coir logs for short-


term stabilization.  


With respect to water quality, the proposed marsh areas were designed to lengthen existing flow 


paths to increases the residence time of the flow within the headwaters, promoting interaction with the 


existing and proposed native vegetation. The increased contact with the marsh, through sheet flow and/or 


flow along the marsh edge, will increase nutrient uptake and sediment attenuation. During the engineering 


design, hydrodynamic investigations may reveal potential areas of decreased flow, which may require 


revision of the marsh area layout.  


The anticipated construction methods for marsh creation include securing the toe of the structure 


with staked coir logs and/or semi-rigid structures and pumping or mechanically placing dredge spoil into 


the secured areas. Turbidity curtains will be utilized to contain the flow of sediments away from the spoil 


areas. The containing structures will also aid the contractor to achieve specific design elevations of the 


marsh features. Following geotechnical investigations, the engineering design will incorporate estimates of 


immediate and long-term settlement into the design marsh elevations.  


Figure 6–1 and Figure 6–2 illustrate the plan view layout of the proposed marsh areas and the 


general cross section of the proposed marsh features. From the existing grade, a 1V:4H slope will rise to 


the beginning elevation of the vegetated marsh (approximately 0.0 ft-NAVD). From the seaward edge of 


marsh, a 1V:20H slope will extend approximately 20 ft to a constant elevation of ~1.0 ft-NAVD. The 


interior marsh in the eastern area of the project includes a slightly elevated berm that will be vegetated with 


salt-tolerant tree species and cordgrass. In this area, a 1V:4H slope will transition to a constant elevation, 


~2.0 ft-NAVD.  


Once the marsh areas (i.e. dredge spoil disposal areas) have undergone partial dewatering, the areas 


will be planted with native vegetation such as black needlerush (Juncus roemerianus) and sawgrass 


(Cladium jamaicense). The vegetation will aid the stabilization of the dredge spoil and provide additional 


habitat and water quality benefits described herein. The elevation of the vegetation shall be such that, once 


planted, there should be no watering or maintenance required for plant survival other than invasive/exotic 


species management. 
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The project team considered various alternatives for the semi-rigid structures which will be used 


to stabilize critical areas of the constructed marsh shorelines. The structures are necessary to maintain the 


shoreline along areas of high streamflow (where erosion of the constructed marsh shoreline is likely) and 


to protect the marsh area from eroding into neighboring properties during storms, inundation, or high 


stream flow. Structural engineering design will account for coastal loading on the structures during such 


events. During the conceptual design, factors considered included function, approximate cost, and a 


desired natural aesthetic. The conceptual design considers four semi-rigid structure alternatives (Figure 6–


3); a sediment-filled geotube, traditional rip-rap revetment, a combination stone-filled marine mattress 


structure or stone gabion with a mattress foundation, and a custom marine mattress that slopes along the 


shoreline. Each structure alternative has benefits, drawbacks, and potential construction challenges. The 


geotube alternative is relatively inexpensive; however, the percentage of fines in the dredge sediment may 


pose constructability issues. Additionally, manufacturers suggest that it may not resist longitudinal scour 


(along the streambed), and the geotube can be damaged by boat motors or vandalism. Traditional riprap is 


inexpensive, however stability during design conditions may not be achieved and the aesthetic may be 


undesirable. Additionally, as FDEP does not consider riprap to be viable aquatic habitat within these area, 


using this material would require a sovereign submerged lands public easement. The marine mattresses 


alternatives provide long-term structural stability and manufactures suggest that coconut fiber matts can be 


incorporated within the surface of the mattress to be vegetated over time and achieve a natural aesthetic. 


The marine mattress alternatives are relatively expensive, but can achieve a substantial design-life (on the 


order of decades) with minimal need for maintenance. FDEP may also consider marine mattresses with 


imbedded coconut fiber mats as aquatic habitat, potentially eliminating the need for a public easement.  
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6.1.3  Element 3: Flow Diversions 


An integral project element includes partially diverting the Turkey Creek streamflow throughout 


the headwaters marsh complex and adjacent Mill Pond to increase circulation and residence times. The 


layout of the proposed diversions intends to direct flow through existing or historic flow channels to 


increase apparent sheet flow through the marsh complex. Aerial views of vegetation and site investigations 


have documented that many of the historic flow paths have likely been hindered by vegetation and 


accretion. It is anticipated that the diversion structures would encourage enough flow through these remnant 


and semi-active channels to remain open during average flow conditions.  


The conceptual design proposes relatively simple flow diversion structures that provide adaptive 


flow management. Specifically, the structures should be easily modifiable to increase or decrease the 


volume of diverted flow. Adjustment of structure elevation and permeability will allow for such adaptive 


management. Design elevations of the structures will control the structure’s surface area and the diverted 


flow rate during high and low stages. Another design consideration is that the structures will likely collect 


suspended or floating debris such as tree branches, which may alter the diverted stream flow and require 


periodic maintenance.  


The conceptual design anticipates that the structures be constructed primarily of natural logs or 


timber, utilizing vertical pilings driven into the channel bottom to anchor the structure. The conceptual 


alternatives include pilings with logs laid in between pilings and pilings strung with bolted timber boards. 


Additionally, the structure alternatives could be reduced to a piling-only alternative to divert less flow, 


allow unimpeded small vessel (canoe / kayak) access, and have small aesthetic alteration. To adaptively 


manage flow, the number of secured logs or bolted timber boards strung between the pilings can be changed 


to modulate the surface area and achieve the desired stream diversion. Notably, both alternatives propose 


that the structures remain submerged during average tide conditions. Figure 6–4 depicts the conceptual flow 


diversion design alternatives and Figure 1–3 shows the anticipated structure locations.  


Each flow diversion structure design will consider the existing site condition, existing average flow 


rate, and the anticipated flow to be diverted. In some cases, vegetation management may be utilized in lieu 


of structural modifications to enhance an existing flow path.  
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6.1.4 Element 4: Resource Conservation 


Scheda’s natural resource investigation identified ecologically productive tidal flats, native marsh 


areas, and submerged aquatic vegetation. Throughout the conceptual design, the conservation and 


minimization of impacts to these resources was a critical design component. As the project aims to restore 


water quality, enhance benthic habitat, and increase biological diversity and productivity, the project team 


avoided potential impacts to the existing natural resources where possible. 


Specifically, the conceptual design preserved the tidal flats in the southern central project area and 


the freshwater SAV throughout the marsh complex. The conceptual design may increase stream flows 


through these areas, however, this increase should not cause adverse effects to the existing habitat. The 


increased circulation through the central areas of the headwaters complex should improve dissolved oxygen 


and, in turn, the ecological productivity of the system.  


The conceptual design proposes relatively small impacts to marine and freshwater SAV 


(approximately 537 sf of marine and 421 sf of freshwater SAV) in areas of proposed dredging and marsh 


creation. These potential impacts were discussed at a pre-application meeting (Section 6.3) and FDEP 


advised that mitigation may be required for marine SAV impacts that result in greater than 0.01 units of 


functional loss under the Uniform Mitigation Assessment Method (UMAM). Based on preliminary marine 


SAV impact acreages (0.01 acre), mitigation for impacts to this resource is not anticipated. 


6.1.5 Element 5: Invasive Species Management 


The two invasive/exotic species identified onsite, common reed and Chinese tallow tree, require 


individual consideration with regard to control and long-term management. Figure 6–5 illustrates the 


locations of nuisance and exotic species.   


Common reed occurs in dense stands and is most prevalent along the shoreline between the Turkey 


Creek bridge and Twin Cities Park; smaller patches occur immediately east of the bridge and along the 


wooded shoreline north of North Light marina as shown in Figure 6–5 (FLUCCS 641x Freshwater Marsh 


Exotic). The U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 


published a Pest Management Job Sheet specific to common reed (USDA NRCS 2016). This document 


describes numerous control methods for long-term management of this species, each with its own 


advantages and disadvantages.  
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Many factors must be considered when choosing an appropriate method including, but not limited 


to, density, height, and size of the stand, habitat in which it occurs (upland or wetland), wildlife currently 


utilizing the area, presence of desirable plant species, and overall landscape setting. Initial management 


techniques may include a foliar herbicidal treatment in late summer/fall with glyphosate or imazapyr, with 


or without prior mechanical treatment (cutting). This initial treatment stresses the plant and makes it more 


susceptible to follow-up herbicidal treatments, which may be necessary on a quarterly basis until coverage 


has been reduced to 15 percent or less. Manual cutting or pulling coupled with a cut stem herbicidal 


treatment may be required in tall stands or areas where this species is intermixed with desirable species.  


It is important to recognize that common reed must be managed on a long-term schedule due to its 


vigorous, rhizomateous nature and prolific seed production. In areas where common reed management and 


living shoreline creation areas coincide, initial treatments should occur as soon as possible prior to site 


preparation activities. This will allow sufficient time to get the species under control and reduce regrowth 


following planting of living shoreline species. Areas devoid of vegetation, such as newly created marshes 


and living shorelines, are particularly susceptible to colonization by invasive/exotic and weedy, pioneering 


species. Many of these species, especially common reed, grow faster than desirable native species and, 


therefore, must be controlled until planted and naturally recruited species have an opportunity to attain 


substantial coverage. High density plantings may be prescribed in order to enhance survivability and reduce 


competition. 


Chinese tallow trees occur sporadically throughout the project area although a particularly dense 


stand occurs along the western edge of the Mill Pond, identified as 619 Exotic Wetland Hardwoods on the 


Nuisance and Exotic Species Map (Figure 6–5). Chinese tallow trees can be a difficult to kill and control 


due to their life history characteristics and prolific seed production. The FLEPPC published the Chinese 


Tallow Management Plan for Florida (FLEPPC 2005), which discusses various control methods and case 


studies of Chinese tallow management programs implemented throughout Florida.  


In general, controlling this species requires an integrated approach that may consist of mechanical, 


herbicidal, and other management techniques over an extended period of time. Mechanical control methods 


include felling trees and pulling saplings by hand. Numerous studies (see FLEPPC 2005), however, have 


shown that cutting alone is not effective at killing or controlling the spread of Chinese tallow trees because 


the cutting results in numerous new sprouts from the stump and root system. Herbicides containing 


imazapyr or triclopyr must be applied to the cut stump and new sprouts until the tree dies. Alternatively, 


trees can be treated without cutting by applying a basal bark application of a triclopyr-containing herbicide. 
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For this project, trees should be felled first, if feasible, and then treated with an herbicide. Employing this 


method will prevent a dead tree from falling in an uncontrolled manner and creating a public safety hazard 


or damaging property. Like common reed, Chinese tallow tree eradication and management should begin 


as soon as possible prior to site preparation activities for living shoreline and marsh creation. Ongoing 


monitoring and maintenance will be required, potentially for years, to eradicate new seedlings that may 


emerge from the soil seed bank or transported to the area via water or wildlife. Initial monitoring and 


maintenance should occur on a quarterly basis until cut trees stop coppicing (sprouting) or show signs of 


mortality such as rot. An individual licensed by the Florida Department of Agriculture and Consumer 


Services (FDACS) Bureau of Licensing and Enforcement, Pesticide Certification Section must apply the 


herbicides.  
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6.1.6 Element 6: Native Species Vegetation 


The primary marsh and living shoreline species proposed include black needlerush, saltmeadow 


cordgrass (Spartina patens), and sawgrass as these were the dominant species observed during field 


investigations. Other species such as cedar or cypress may be planted on higher marsh platforms to provide 


structural diversity. Species will be zoned based on habitat and elevation data acquired during the data 


collection phase and according to hydrologic and salinity tolerances. Bare root plantings will be spaced 


approximately 12 inches apart on alternating rows once the dredge material has been allowed to dewater 


and settle.  


6.1.7 Element 7: Osprey Nesting Platform 


A pile-mounted osprey nesting platform will be centrally located in the project area, elevated 


approximately 15– 20 ft above the existing ground level. As the piling will only be subject to wind loads, 


the design embedment depth shall be approximately the same as the vertical height above ground. The 


nesting platform will follow design recommendations from organizations such as the Audubon Society, the 


International Osprey Foundation, the Peregrine Fund, or agencies such as the Florida Fish and Wildlife 


Conservation Commission (FWC). The non-treated timber box and steel mesh platform shall be 


approximately 3.5 ft in width and the piling will include a predator deterrent such as an aluminum flashing 


wrap.  


The piling will be placed utilizing conventional methods or by a vessel mounted winch or crane as 


determined by the contractor. During construction operations, a turbidity curtain will surround the working 


area as a best management practice to reduce potential impacts to water quality or adjacent resources. Crane 


mounted pile-driving methods are not proposed due to noise and equipment access.  
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Source: http://columbusaudubon.org/delaware-countys-ospreys-in-2015-success-and-failure/?v=7516fd43adaa 


Figure 6-6 Osprey Nesting Platform Example 


6.1.8 Hydrodynamic Modeling and Optimization of Proposed Elements 


During the engineering design of the marsh islands and flow diversion structures, the project team 


will utilize a hydrodynamic flow model to qualitatively assess the flow patterns within the bayou 


headwaters. The assessment will focus primarily on flow conditions during a simulated mean tide with 


mean flow conditions in Turkey Creek as required by regulatory agencies. Should the qualitative 


assessment encounter areas of potential stagnation or poor circulation within the model, the conceptual 


layout will be revised and further assessed. This iterative process aims to refine the effectiveness of the 


marsh islands with regard to flow circulation. The model results will also be utilized to qualitatively 


assess potential sediment transport pathways.  


To fulfill regulatory environmental permitting requirements, a flushing analysis within the 


headwaters will also be conducted. The proposed restoration design will be required to “flush” a 


theoretically introduced conservative contaminant to 10% of its original concentration within 96 hours or 


less. Should the model results prove otherwise, the conceptual design will be revised to increase the 


circulation and flushing capacity of the system.  
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Enhancement Elements Funded by the City of Niceville and Other Sources 


The project team developed proposed project elements to increase the function of the existing 


access infrastructure and to enhance recreational access to the headwaters of Boggy Bayou. It is anticipated 


that these project elements are to be funded in part by the City of Niceville with potential funding 


participation by the City of Valparaiso. This section describes the potential project elements at the Twin 


Cities Park and along the northern project shoreline.  


Such Twin Cities Park access enhancements include dredging within the boat ramp area (included 


in restoration design). Based on coordination with the City of Valparaiso during the design phase, other 


enhancements may include construction of a northern access dock with sheet pile to reduce sedimentation, 


and a kayak launch. Within the northern project area, the project team proposes construction of an access 


dock in the Mill Pond and an observation tower at the end of the existing boardwalk. Figure 6–6 illustrates 


the proposed access improvements at Twin Cities Park in plan view. Figure 1–3 illustrates the location of 


the proposed Mill Pond access dock and observation tower.  
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6.2.1 Element 8: Dredge Sediments along the Twin Cities Boat Ramp 


Potential sediment removal was assessed along the Twin Cities Boat Ramp to restore recreational 


access to Boggy Bayou. To construct the western living shoreline (Figure 6–6) and due to significant 


accretion within the boat ramp, the proposed dredging template extends to the seaward end of the existing 


boat ramp access dock. Similar to the dredge design for the sediment removal, design dredge depth would 


be -5 – -6 ft-NAVD and the dredge spoil will be placed in marsh creation areas along the shoreline. Boat 


ramp area dredging may occur by a barge-mounted mechanical dredge (excavator) or hydraulic dredge. 


Figure 6–2 illustrates the constructed marsh (living shoreline) cross section. The spoil area would be 


planted with native marsh species such as black needle rush and sawgrass to the existing park shoreline. 


The conceptual plan also proposes exotic and invasive removal along the existing park shoreline.  


6.2.2 Element 9: Dock and Sheet Pile Wall Construction 


Concurrent with project dredging, the project team recommends construction of a northern access 


dock with an incorporated sheet pile wall to reduce sedimentation rates along the boat ramp. The dock 


and sheet pile wall would extend approximately 100 ft from the park shoreline, mirroring the existing 


access dock. At the dock terminus or along the northern side of the dock, a kayak/paddleboard launch 


would provide increased recreational opportunities at the park.  


Construction of sheet pile walls on both sides of a boat ramp is common practice as it greatly 


reduces the sedimentation within a boat ramp. The sheet pile wall will be relatively inexpensive as the 


structural design can be accomplished utilizing vinyl sheet piles with a timber cap. Installation would likely 


be barge based which may present mobilization cost savings if constructed concurrently with the NFWF-


funded restoration components.  


6.2.3 Element 10: Boardwalks/Paths/Observation Platforms 


Observation platforms or docks, observation towers, and boardwalks would significantly enhance 


the recreational access and amenity of the park. The conceptual design proposes an observation platform 


and access dock to be constructed in the Mill Pond, and an observation tower from the existing northern 


boardwalk. These elements will be refined in consultation with the City of Niceville and the City of 


Valparaiso.  
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6.2.4 Element 11: Educational Improvements 


The project team shall develop educational kiosks and signage describing the important ecological 


functions of the project. As a relatively inexpensive project component, there is significant benefit of 


educational signage in future generations and public perception and understanding of the project. Such signs 


and kiosks shall include a summary of issues affecting Boggy Bayou, detailed cross sections of the 


constructed and/or natural habitats, depictions of ecological zones, and descriptions of key 


habitat/biological components (e.g., osprey, marsh nutrient uptake, benthic organisms, invertebrates).  


Regulatory Permitting Strategy 


The project team held a pre-application meeting with the Florida Department of Environmental 


Protection (FDEP) and U.S. Army Corps of Engineers (USACE) on August 9, 2016 to present the project 


and solicit input from the regulatory agencies. FDEP indicated that this project may qualify for a Noticed 


General Permit (62-330.631 FAC) but, given the scale of the project, an Individual Permit (IP) may be 


required. USACE noted that this project may qualify for Nationwide Permit (NWP) 27 (Aquatic Habitat 


Restoration, Establishment, and Enhancement Activities); however, a more detailed review of project will 


be required to determine if the project is eligible. If not, a Standard IP will be required. Authorized under 


NWP 27 would simplify regulatory review by eliminating public noticing requirements and consultation 


with the National Marine Fisheries Service (NMFS).  


With regard to permit issuance timing, FDEP typically reviews and issues permits faster than 


USACE. Permit application review time will be dependent on the Request for Additional Information (RAI) 


process and the type of permit the agencies decide to issue for this project. Noticed General Permits are 


typically issued within 30 days and NWPs are normally issued within three to nine months, depending on 


project complexity. State and federal IP applications require longer review times, largely due to public 


noticing and interagency coordination requirements. A standard IP from FDEP may take six months or 


more and the USACE IP may take between 12 and 18 months.  


Restoration Funding 


The National Fish & Wildlife Foundation (NFWF) is funding proposed construction through a 


portion of a $4.223 million grant issued to the City of Niceville.  This grant addresses three separate water 
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quality projects for the Boggy Bayou watershed including: (1) 31st Street/First Baptist Church Stormwater 


Improvements (2) Thomas Branch Basin (McEwen) Stormwater Improvements, and (3) the Boggy Bayou 


Headwaters Restoration. These projects will collectively address significant water quality concerns in the 


Boggy Bayou area through the installation of sediment collection and treatment facilities, the addition of 


stormwater management controls, the creation of habitat and living shorelines, the removal of exotic 


species, and the restoration of emergent grasses at the headwaters of Boggy Bayou.   


The City’s costs for these projects, including professional services, will be reimbursed by NFWF 


through the Gulf Environmental Benefit Fund (GEBF), a fund established by NFWF with $1.272 billion 


from plea agreements that resolved criminal cases against BP and Transocean resulting from the 2010 


Deepwater Horizon oil spill. Florida received $356 million of these funds to remedy damages or to reduce 


the risk of future damages to Gulf Coast natural resources.  


Of the City’s grant and the local matching share from the City, $1,607,029 is currently budgeted 


for construction of the Boggy Bayou Headwaters Restoration project. This budget is inclusive of any 


construction contingencies; however, it is possible for the budgeted construction funds to be increased or 


decreased based on the relative priorities and costs of the other two projects in the grant. Any adjustments 


to the construction budgets will require prior concurrence by NFWF.   







This document provides the environmental reasoning and preliminary engineering justification for 


the proposed conceptual restoration design for the Boggy Bayou Restoration Project. Despite the City of 


Niceville’s storm water treatment improvement and Eglin’s stream restoration efforts, untreated stormwater 


and sedimentation continue to threaten the water quality and ecological health of Boggy Bayou. The 


NFWF-funded project goals are to improve water quality, restore benthic habitat, and enhance the 


biological diversity and productivity of the bayou headwaters. Access and educational improvement goals 


are proposed to be funded by the City of Niceville and/or the City of Valparaiso. In order to achieve the 


project goals, the project team proposes numerous project elements which work together to improve the 


environmental condition of upper Boggy Bayou. Section 6 above provides further detail on each of these 


project elements and Figures 7–1 and 7–2 present the plan view layouts of the elements and overall 


conceptual design.  
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CONCEPTUAL DESIGN SUMMARY 


Recommendations 


The project team recommends to conduct engineering design based on the conceptual design 


presented in this document. Following engineering design and geotechnical data collection, the project team 


will prepare regulatory permit applications and submit the draft applications to the City of Niceville for 


approval prior to submission to regulatory agencies.  


The project team anticipates that engineering design, collection of geotechnical data, and 


preparation of the permit applications with supporting materials may take approximately four months. 


Permit application submittal shall occur in early 2017, which will be followed by regulatory and 


commenting agency review times as discussed in Section 6.3. The project team will actively coordinate 


with regulatory and commenting agencies to quickly provide clarifications or respond to RAI’s in an effort 


to expedite permit issuance. Following permit authorization, we anticipate that preparation of construction 


documents and project bidding will take approximately six months.  
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	Project: 
	Project Name: City of Niceville Spence Circle and Bayou Plaza Improvements Drainage and Water Quality
	Full Name: Bruce K. Price
	Phone Number: 8502796436
	Email: bprice@niceville.org
	Organization Name: City of Niceville
	fill_2: 512000
	Contracts: 326740
	Engineering Design Land Rights  Bid Prep: 58000
	Restoration Plan: 
	Site Visits  Cost of Site Selection: 10000
	Administration Overhead and Indirect: 
	Other: 
	Planning Subtotal: 394740
	Contracts_2: 
	Administration  MobilizationDemobilization: 35000
	Other_2: 10000
	Construction Subtotal: 45000
	Contracts_3: 
	Data Collection: 
	Monitoring Administration: 
	Other_3: 
	Monitoring Subtotal: 0
	Contracts_4: 
	Subtotal: 439740
	Contingency traditionally calculated at 10 of the subtotal: 72260
	TOTAL: 512000
	Year 1: 512000
	Year 2: 
	Year 3: 
	Year 4: 
	Year 5: 
	Year 6: 
	Check Box4: Off
	Check Box5: Off
	Check Box6: Off
	Check Box7: Off
	Check Box8: Off
	Check Box9: Off
	Check Box10: Yes
	Check Box11: Off
	Check Box12: Off
	Check Box13: Off
	Check Box14: Off
	Check Box15: Off
	Check Box16: Off
	Check Box18: Off
	Check Box19: Off
	Check Box20: Off
	Check Box21: Off
	Check Box22: Off
	Check Box23: Off
	Check Box24: Off
	Check Box25: Off
	Check Box26: Off
	Check Box27: Off
	Check Box28: Off
	Check Box29: Off
	Check Box31: Off
	Check Box32: Off
	Check Box33: Off
	Check Box34: Off
	List Box36: [Water Quality or Quantity]
	Check Box2: Off
	Check Box1: Yes
	Check Box37: Off
	Check Box30: Off
	Check Box17: Off
	Check Box3: Off
	Location: Niceville, Okaloosa, Florida
 30 31.189117
-86 29.970713
	Description: This project will include the installation of a drainage system and treatment facility on Spence Circle to collect and treat the stormwater runoff from that roadway and adjoining properties before it reaches the surface waters of Boggy Bayou. 
Location and Service Area:
Spence Circle is a 750 LF paved city street connecting John Sims Parkway with a service road for Bayou Plaza providing access to commercial businesses and residential homes along an open water front area adjacent to the headwaters of Boggy Bayou. The Bayou Plaza is an adjacent 6.59 acre commercial site along the shoreline of the Mill Pond which is part of the Boggy Bayou Headwaters Restoration. Both of these project sites are located within the Turkey Creek Drainage Basin and the City’s CRA’s Historic Waterfront District. The Future Land Use designation of this area is Mixed Use. 

Existing Conditions: 
Spence Circle has no existing drainage infrastructure or stormwater treatment. The 550 LF of paved roadway that borders the shoreline of the Boggy Bayou has a raised asphalt berm along the water front segment that acts to channel and direct all of the stormwater runoff to a central low point near the southern end of the street. During a rainfall event, the untreated runoff and contaminated debris accumulates at this low point spilling over the berm into the adjacent surface waters of Boggy Bayou. The Bayou Plaza parking lot has a series of inlets and pipes along the northern perimeter. More than 80% of this entire parcel is impervious and the untreated storm water generated from this site is collected and discharge from two outfall pipes into the adjacent surface waters of the Mill Pond. These discharge pipes are located on private property. 

Infrastructure Modifications and Improvements: 
Spence Circle:  
Install a drainage system along the shoreline segment of Spence Circle that will collect and convey this runoff to a treatment structure before it discharges into the bayou. This collection system will include curbing, inlets, underground pipes and a treatment structure. The collection system would be installed in the existing right of way however, an easement will be required for the treatment structure and outfall system.
	Cost: Description           Unit        Quantity        Unit Price                       Total
Mobilization LS 1 35,000.00  $35,000.00 
Maintenance of traffic LS 1 1,500.00  $1,500.00 
Erosion control LS 1 2,500.00  $2,500.00 
Demolition LS 1 5,000.00  $5,000.00 
18" RCP LF 630 45.00  $28,350.00 
Stormwater inlets EA 6 8,000.00  $48,000.00 
Asphalt pavement repair SY 600 50.00  $30,000.00 
Stormwater Treatment Structure LS 1 150,000.00 $150,000.00
Mitered End Section EA 1 2,500.00 $2,500.00
Sod SY 5,000 3.25 $16,250.00
Rip Rap LS 1 10,000.00 $10,000.00
Curb LF 1,150 28.00 $32,200.00
Contingency    $72,260.00
Construction Total:    $433,560.00
Data Collection (survey/geotechnical investigation) $10,000.00
Engineering/Design/Permitting $38,000.00
Bidding/Construction/Administration $20,000.00
Inspection & Testing $10,000.00
Services Total:       $78,000.00

	Conflicts or Complements: Working with NFWF, using GEBF Grant funds, the City has a Boggy Bayou Headwaters Restoration Grant that is focusing on improving the water quality and habitat restoration of Boggy Bayou. The City is striving to eliminate many of the known locations of untreated runoff into Boggy Bayou and improve the water quality of Boggy Bayou.
	Laws/Regulations: N/A
	Implementation: N/A
	Environmental Benefits: This project along with the Boggy Bayou Headwaters Restoration Project will improve the water quality of Boggy Bayou, an impaired waterway as identified by the FDEP and US EPA for nutrients and total dissolved oxygen. Improving the water quality of Boggy Bayou will enhance the habitat for the Okaloosa Darter, native birds, turtles and recreate living shorelines for native vegetation and fauna. 
	Economic/Social: N/A
	Community Resilience: This project will help maintain the quality of the living shorelines that the City is creating with the help of the NFWF GEBF Grant to restore the Headwaters of Boggy Bayou. Attached is the Conceptual Design Report dated October, 2016, that was submitted as part of the NFWF GEBF Boggy Bayou Headwaters Restoration Project Quarterly Reporting. Maps in this report show the where the living shorelines will be created in relation to the proposed location of this project. By adding treatment of the stormwater in this area, the City will be improving the quality of the surface waters of Boggy Bayou. 
	Public Acceptance: This project has been identified in the City of Niceville's Approved 2016 Stormwater Mater Plan Addendum and and is part of the City's extended limits of the NFWF / GEBF Boggy Bayou Headwaters project to improve the water quality of Boggy Bayou. Residents who live along the waterway are excited by the restoration of the Boggy Bayou Headwaters and all improvements that will improve the water quality, restore native vegetation, native fauna and restore the living shoreline.
	Additional: 
	Partners: Ammy Hanson, 850-279-6436, ext. 2004, ahanson@niceville.org , City of Niceville
	Funding: N/A
	Feasibility: 

	SUBMIT: 
	Feasibility2: Since 2006, the City has installed three stormwater treatment vaults in the Turkey Creek Drainage Basin which the City maintains, and a fourth vault is currently scheduled for installation in the Thomas Branch Drainage Basin at the intersection of 31st Street and Bayshore Drive.  


