
 

 
  

 
 

 
    

 
 

 
 

 
 

 
 

 
 

 

 
  

 

CITY OF JACKSONVILLE 
DUVAL COUNTY, FLORIDA 

BIG FISHWEIR CREEK 

FINAL INTEGRATED DETAILED PROJECT REPORT 
and ENVIRONMENTAL ASSESSMENT 

SECTION 206 
ECOSYSTEM RESTORATION REPORT 

US ARMY CORPS OF ENGINEERS 
Jacksonville District 
South Atlantic Division 

January 2012 



DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT CORPS OF ENGINEERS 


P. 0. BOX 4970 


JACKSONVILLE, FLORIDA 32232-0019 


REPLY TO 

ATTENTION OF 


BIG FISHWEIR CREEK ECOSTYSTEM RESTORATION 

INTEGRATED DETAILED PROJECT REPORT AND ENVIRONMENTAL 


ASSESSMENT 


DUVAL COUNTY, FLORIDA 


FINDING OF NO SIGNIFICANT IMPACT 


I have reviewed the Detailed Project Report (DPR) and Environmental Assessment (EA) of the 
Selected Plan and the Future Without Project (No Action Alternative) for the Big Fishweir Creek 
Ecosystem Restoration Section 206 Project located in the City of Jacksonville, Duval County, 
FL. The Selected Plan includes restoration of the ecological system through removal of 
sediment, planting emergent and submerged aquatic vegetation, reconnection of fringing 
wetlands, removal of exotic invasive vegetation, and creation of a marsh island froin dredged 
material on-site. This Finding incorporates by reference all discussions and conclusions 
contained in the integrated EA enclosed herewith. Based on information analyzed in the EA, 
reflecting pertinent information obtained from other agencies and special interest groups having 
jurisdiction by law and/or special expertise, I conclude that the proposed action will have no 
significant impact on the quality of the human environment. Reasons for this conclusion are in 
summary: 

a. The U.S. Army Corps of Engineers (Corps), Jacksonville District, will take measures 
to minimize the effects to the endangered West Indian Manatee. There will be no unauthorized 
impacts to other threatened and endangered species. The project will not jeopardize the 
continued existence of any Federally listed species or adversely modify any designated critical 
habitat. · 

b. I have determined that Selected Plan, as proposed, will have no adverse affect on 
significant historic properties. Coordination with the Florida State Historic Preservation Officer 
(SHPO) and appropriate Federally recognized tribes has been initiated. We have received 
concurrence with this determination. 

c. State water quality standards will be met. A Water Quality Certification will be 
obtained by the Florida Department of Environmental Protection (FDEP). 

d. The Corps has determined that the proposed project is consistent with the Coastal 
Zone Management Act (CZMA). The final concurrence from the State will be issued with the 
WQC. 



e. Measures to eliminate, reduce, or avoid potential impacts to fish and wildlife resources 
will be implemented during project construction. 

f. The selected plan has been evaluated pursuant to the Migratory Bird Treaty Act. The 
Jacksonville District's Migratory Bird Protection policy will be implemented for this project and 
for future projects. These procedures have been coordinated with the U.S. Fish and Wildlife 
Service and the State of Florida. 

g. Benefits to the public will include restored and improved natural habitat for protected 
species, fish and wildlife; restored aquatic ecosystem; and engagement by the local community. 

In consideration of the information summarized, I find that the selected plan will not 
significantly affect the human environment and does not require an Environmental Impact 
Statement. This document will be available to the public on the U.S. Army Corps ofEngineers 
Jacksonville District website at: 

http ://www.saj.usace.army.mil/Divisions/Planning/Branches/Environmental/DocsN otices OnLine 
DuvalCo.htm 

IIJ6/;:;()I J 
I

Date AlanM. Dodd 
Colonel, U.S. Army 
District Commander 

www.saj.usace.army.mil/Divisions/Planning/Branches/Environmental/DocsN
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Introduction 

1 *INTRODUCTION 

1.1 STUDY AUTHORITY 

This document is a Detailed Project Report (DPR) submitted under the authority
of Section 206 of the Water Resources Development Act (WRDA) of 1996 (PL
104-303), as amended.  The act reads, in part, as follows: 

“…The Secretary may carry out an aquatic ecosystem restoration and protection
project if the Secretary determines that the project – (1) will improve the quality
of the environment and is in the public interest; and (2) is cost effective.” 

1.2 STUDY PURPOSE AND SCOPE 

The purpose of this study is to develop several alternative designs for the 
restoration of the Big Fishweir Creek (BFWC) aquatic ecosystem. 

The overall goal is to restore a healthy aquatic habitat in the creek by providing
ecological benefits including: the removal of anthropogenic sediment 
accumulations, restoration of habitat for listed species, the reestablishment of
intertidal and sub-tidal benthic communities, removal of exotic vegetation, the
restoration of submerged and emergent aquatic vegetation functions, and 
restoration of wetland habitats. 

Implementation of the objectives listed above, in combination, would 
significantly improve Essential Fish Habitat (EFH), macroinvertebrate 
communities, wetland functions (i.e. wading bird habitat), increased clarity of
water, and provide additional forage/refuge for the Federally endangered West
Indian Manatee (Trichechus manatus), herein called “Manatee”. 

1.3 LOCATION 

Big Fishweir Creek (BFWC) is a small tributary on the west side of the St Johns
River; approximately four (4) miles south of downtown Jacksonville, Duval 
County, Florida (Figure 1).  BFWC enters the St Johns River, just north of the 
Ortega River.  Little Fishweir Creek (LFWC) is incidental to this study.  It 
discharges to the north side of BFWC; approximately 1,500 feet from the mouth
of BFWC. 
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FIGURE 1.  PROJECT LOCATION - GENERAL 

For plan formulation purposes, the project is divided into four segments along
the stream course, based upon physical characteristics comprising each area.
These areas include: 

•	 Area A  – Upper Stream; includes Mixed Hardwood Bottomland, Portion of 
Freshwater Marsh (Figure 2) 

•	 Area B  – Mid-section of stream transition zone from fresh to brackish 

water; includes Mixed Hardwood Bottomland, Freshwater Marsh,
 
Freshwater/Brackish Water Marsh, and Tidal Flat (3)
 

•	 Area C  – Little Fishweir Creek tributary stream; includes
 
Freshwater/Brackish Water Marsh (4)
 

•	 Area D – Lower Stream and confluence with St Johns River; includes
 
Freshwater/Brackish Water Marsh. (5)
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FIGURE 2.  AREA A
 

FIGURE 3.  AREA B
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FIGURE 4. AREA C
 

FIGURE 5.  AREA D
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Introduction 

1.4	 HISTORY OF THE INVESTIGATION 

This DPR is the follow-up to the approved Preliminary Restoration Plan (PRP)
(February 2003) which recommended removal of approximately one foot of 
sediment for a distance of approximately 1,500 feet upstream of the Herschel
Street bridge, and approximately three feet of sediment for a distance 
approximately 2,000 feet downstream of the Herschel Street bridge to the mouth
of the creek. 

Construction costs were estimated in the PRP using 2003 dollars at $1,629,663
and were based on: 

• the removal and disposal of approximately 80,667 cubic yards of sediment; 
• re-vegetation of approximately 2.3 acres of emergent wetland vegetation. 

1.5	 PRIOR STUDIES AND REPORTS (ACTIONS BY OTHER 
AGENCIES) 

1.5.1 City of Jacksonville, Florida (COJ) 

The City of Jacksonville, as part of the Better Jacksonville Plan approved 
September 2000, implemented a series of public works projects, from 2001 to
2005, addressing water quantity and quality issues within the BFWC drainage
basin. The completed public works projects include a major septic tank phase
out, along with a drainage improvement and stormwater retention pond project.
In addition to these, a US Geological Survey (USGS) pre/post bacteriological
survey upstream of the north fork of Big Fishweir Creek was also completed. 

Currently, the Waste Load Allocation (WLA) for the City of Jacksonville’s
National Pollutant Discharge Elimination System (NPDES) MS4 permit is an 87
percent reduction in BFWC’s current anthropogenic fecal coliform loading. Load 
reductions are associated with city-owned stormwater outfalls, and not for 
reduction of jurisdictional non-point source loads. 

Additionally, the City of Jacksonville is updating its Master Stormwater 
Management Plan (MSMP) to address water quantity and quality issues. The 
City’s MSMP will result in a significant yearly TMDL reduction in the lower St
Johns River Upstream of Trout Watershed Basin, which includes Big Fishweir 
Creek. 
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Introduction 

1.5.2 Florida Department of Environmental Protection (FDEP) 

In March 2009, PBS&J performed a bacteriological/fecal coliform source study
for the FDEP, the “Fecal BMAP1 Implementation: Identification of Probable 
Sources in the Big Fishweir Creek Watershed (WBID 2280),” March 2009. Two 
known point sources were identified, but the main purpose of the study was to
identify non-point sources. 

Domesticated animals and wildlife were identified as potential sources of 
additional bacterial loading, but the confirmation of the human-related bacterial
sources lessened the relative impact of non-human related sources.  The BMAP 
identified aging sewer infrastructure, sanitary sewer overflows, cross-
connections with stormwater infrastructure, and failing septic tanks as primary
cause for elevated measurements of coliform. 

In June, 2009, the FDEP issued the Final TMDL2 Report for Fecal Coliform 
TMDL for Big Fishweir Creek, (WBID 2280) by David Wainwright and John 
Hallas. This report contains detailed water quality data for this waterway 
system. 

The above referenced TMDL Report recommends adoption of a TMDL Limit, by 
rule.  Additionally, the TMDL Report concludes the recommended 87 percent 
reduction in WLA for fecal coliform needed to attain applicable Class III3 

criterion, for BFWC, will require combined reductions in both anthropogenic
point and nonpoint sources. 

In December, 2009, the FDEP released the Final Lower St Johns River Basin 
Management Action Plan which identifies the existing degraded water quality 
for Big Fishweir Creek. 

The above referenced Action Plan states the FDEP adopted the July 2009, 
TMDL Report’s recommended additional TMDL’s for the BMAP for BFWC.  It 
further addresses BFWC’s management role, as part of, the Ortega River 
Planning Unit Tributary, of the lower St Johns River. 

The Action Plan documents actions taken by The FDOT, COJ, JEA, SJRWMD,
and by other responsible agencies, associations, organizations and stakeholders. 

1 BMAP = Basin Management Action Plan 
2 TMDL = Total Maximum Daily Load 
3 A Class III waterbody is designated by its use for recreation, propagation and maintenance of
healthy, well-balanced population of fish and wildlife. It is also considered to be “Swimmable and
Fishable”. 
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Introduction 

The Action Plan documents programs for implementation to achieve TMDL 
Limits.  Education and enforcement programs are currently being undertaken. 

1.5.3 St Johns River Water Management District (SJRWMD) 

In February, 2004, the Special Publication SJ 2004-SP 33 was released for the 
“Cedar/Ortega River Basin, FL, Restoration: An Assessment of Sediment 
Trapping in the Cedar River Phase 2”. This Technical Special Publication was 
the final report for the SJRWMD’s Remediation/Restoration of Cedar/Ortega 
Rivers project. 

The report documents project objectives, defined as (1) predict rates of 
deposition, erosion, and transport of fine sediment, (2) evaluate proposed 
remedial dredging works, and (3) develop management strategies for 
remediation/restoration of the Cedar/Ortega Rivers; which includes BFWC as a
minor tributary. 

In May 2004, the St Johns River Water Management District published Special
Publication SJ2004-SP43; a contaminant study entitled Sediment Quality of the 
Lower St Johns River and Cedar-Ortega River Basin: Chemical Contaminant 
Characteristics.  This study included two samples from Big Fishweir Creek. 

Many contaminants were detected in the Big Fishweir Creek project area, as
well as the entire Cedar/Ortega River Basin (COR).  The contaminants that 
exceeded the NOAA NS&T “high” reference values in the COR included 
polychlorinated biphenyl, (PCBs), dichlorodiphnyltrichloroethane (DDT), poly
aromatic hydrocarbons (PAHs), lead, mercury, cadmium, zinc, silver, tin, copper,
and chlordane. Many more contaminants exceeded FDEP’s Sediment Quality 
Assessment Guidelines (SQAG) levels. 

1.5.4 American Heritage Rivers Program 

The St Johns River was designated an American Heritage River in July 1998, as 
a result of Executive Order 13061, by President Clinton. 

This designation resulted in a formal agreement between Federal agencies, state 
agencies, and the river community to work together to preserve and enhance the
water quality, and ecological and cultural resources along the St Johns River, to 
stimulate economic revitalization, and to cooperate with other state, local, and
Federal agencies to serve their common interest in the St Johns River; which
includes BFWC as part of the lower St Johns River Basin. 
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Introduction 

1.6 PLANNING PROCESS AND REPORT ORGANIZATION 

This Final DPR follows the Corps of Engineers (Corps) guidance, relating to the
planning process and the preparation of a Section 206 Detailed Project Report
(DPR), found in ER 1105-2-100, Planning Guidance Notebook, dated 22 April
2000; policy guidance ER-1105-2-100, Appendix F, Continuing Authorities
Program, 31 January 2007; and South Atlantic Division (SAD) Draft Program
Management Plan for the Continuing Authorities Program dated June 2010. 

The following plan formulation process was used to build a range of alternatives 
that (1) meet the identified planning objectives and (2) avoid the identified
planning constraints. 

The Corps’ six step planning process, detailed in the aforementioned ER-1105-2
100, provides a structured approach for problem solving through a rational
framework that leads to sound decision making. 

The six steps are: 

• Identification of problems and opportunities; 
• Inventory of existing and forecasting of future conditions; 
• Formulation of alternative plans; 
• Evaluation of alternative plans; 
• Comparison of alternative plans; and 
• Selection of a recommended plan. 

Alternative plans were developed from a combination of structural and/or non
structural measures that address the planning objectives.  In addition to the 
developed plans, a “Future Without Project” plan is included.  This “Future 
Without Project” plan is equivalent to the “no action” plan required to be 
included in the decision making process by NEPA. 

Plans are evaluated and compared using multiple criteria, followed by selection
of a recommended plan. The plan that reasonably maximizes net National 
Ecosystem Restoration (NER) benefits has been identified as the 
selected/recommended plan. 

This six-step planning process is followed to ensure the recommended plan
adequately addresses the problems identified and is cost effective. 
Documentation of the plan formulation process is integrated into the DPR in
accordance with Corp policy. 

Big Fishweir Creek Final DPR and Final EA January 2012 
1-8 



   

   
   

  

  

  

 
   

   
 

 
 

  

  

  
 

  
   

  

 
 

  
  

   
   

 
 

    
 

  
   

 
 

 
       

  
  
   

    
 

   
    

  

Problems and Opportunities 

2 IDENTIFICATION OF PROBLEMS AND OPPORTUNITES 

2.1 PUBLIC CONCERN 

A Project Scoping letter was released to the public from the USACE Jacksonville
District Planning Division Environmental Branch on December 12, 2006.  Public 
concerns primarily included restoration of the Big Fishweir Creek system; with
particular interest in water quality, historical channel depth, endangered 
species issues, improved fish and wildlife habitat, and finally, improved 
recreation for local residents and users.  Please refer to Section 9.1 for a detailed 
discussion of comments from the scoping activity of December, 2006. 

2.2 PROBLEMS AND OPPORTUNITIES 

Excessive sedimentation and poor water quality conditions burden BFWC and
have contributed to a loss in wetland, wildlife, and benthic habitats.  Sediment 
deposits, from sources such as untreated stormwater, reduce available open
water space for manatee and Essential Fish Habitat.  Sediment deposition
encroaches on wetland and littoral areas, vegetation, and species.  As silts and 
organic sediments settle, they smother benthic communities.  When re
suspended, these sediments create turbidity issues.  Heavy silt sedimentation 
provides favorable habitat for undesired sewage-related bacteria.  The 
accumulation of sewage-related bacteria is a concern for human health when
recreationists come in contact with contaminated water (e.g. fishermen, 
canoeists, kayakers).  Decomposition of organic matter depletes dissolved oxygen
levels critical to maintain water quality and aquatic life. 

Although major contaminant sources have been reduced by other efforts, the
sediments interfere with flushing and renewal of stream waters. Removal of 
sediments and contaminants, in combination with restoration of submerged and
emergent aquatic vegetation, would provide ecological benefits and significantly
improve the health of the aquatic habitat in the creek. 

Problem Statements: 

1. External sediment loads have resulted in a loss of open water, wetlands,
and aquatic habitats; including those for listed species.

2. Essential Fish Habitat has declined. 
3. Loss of wetlands has resulted in a	 loss of wildlife habitat, including

migratory wading and shore birds, and for the federally endangered West
Indian manatee and word stork. 

4. Manatee access corridors and food sources are no longer available.
5. Wading Bird Habitat has decreased in the creek and remaining habitat is

in a degraded condition. 
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Problems and Opportunities 

6. Silt and organic sediment	 cover previous stream habitat resulting in
turbidity plumes during rain and wind events contributing to bacteria 
impairment, loss of benthic habitat and decreased dissolved oxygen levels
in the water column. 

7. Water quality (turbidity,	 suspended solids, biological oxygen demand 
(BOD), dissolved oxygen, nutrients) has been degraded in the creek due to
runoff. 

Opportunities: 

1. Increase spatial extent of wetlands.
2. Improve stream ecological health
3. Improve Essential Fish Habitat.
4. Increase occurrences of manatees and wading birds.
5. Improve recreational utilization of creek aquatic resources by public.
6. Improve water quality (reduce turbidity, improve water flow, restore tidal

flushing). 

2.3 PLANNING OBJECTIVES AND CONSTRAINTS 

The planning objectives and constraints identified below gave direction for the 
creation of Management Measures; which were ultimately combined to form 
alternatives.  Objectives are based on the problems and opportunities. 
Constraints are factors that limit what can be done. 

Objectives: 

1. Increase spatial extent of wetlands.
2. Restore	 substrate for benthic communities including Essential Fish 

Habitat. 
3. Increase habitat for manatee, wading birds, and aquatic flora and fauna.
4. Improve water clarity for submerged and emergent aquatic vegetation

restoration. 
5. Restore stream	 profile to improve hydrologic conditions to support 

restoration of a healthy ecosystem.
6. Re-establish a manatee access corridor for foraging. 

Constraints: 

•	 Maximum total project cost not to exceed $5,000,000 (federal share) 
•	 No adverse impacts to listed threatened and endangered species or major

habitats 
•	 Avoid impacts to docks and bulkheads 
•	 Avoid impacts to cultural/historical resources 
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Problems and Opportunities 

2.3.1 Federal Objectives 

Federal support of the restoration of Big Fishweir Creek’s ecosystem would
satisfy the intent of numerous Federal laws and executive orders establishing
National policy authorizing advancement of ecological resources. 

Examples of legislation supporting Federal involvement in the restoration and
protection of ecological resources include: 

•	 Federal Water Project Recreation Act of 1965, as amended; 
•	 Water Resource Development Acts of 1986, 1988, 1990, 1992, 1996 and

1999; 
•	 Coastal Wetlands Planning, Protection and Restoration Act of 1990 (Title 

III of P.L. 101-646); and 
•	 Federal Water Pollution Control Act, as amended (commonly referred to 

as the Clean Water Act); major amendments including the Clean Water
Act of 1977 and the Water Quality Act of 1987. 

In Section 101(a) (2) of the Clean Water Act, Congress declares achievement of 
water quality sufficient for the protection and propagation of fish, shellfish, and
wildlife, as well as for recreation in and on the water, to be an interim goal to be
sought whenever attainable. 

Restoration of Big Fishweir Creek’s ecosystem would satisfy the aforementioned 
Congressional goal. 

2.3.2 State and Local Objectives 

It is the State of Florida’s objective to protect present and future most beneficial 
uses of state waters.  Article II, Section 7 of the Florida Constitution requires 
abatement of water pollution and conservation and protection of Florida’s 
natural resources.  The Florida Administrative Code, rule 62-302, outlines the 
policy for surface water quality and classifies surface waters, as required by the
Clean Water Act. 

Florida has five classes of surface waters with associated designated uses.  Big 
Fishweir Creek is classified, by the Florida Department of Environmental 
Protection (FDEP), as a Florida Class III Waterbody.  A Class III is designated
based on its use for recreation, propagation and maintenance of healthy, well-
balanced population of fish and wildlife.  In short, a Class III Waterbody should 
be “Swimmable and Fishable”. 

Florida’s surface water quality standards are in accordance with Federal Water
Quality Standards and are established to protect waters such as BFWC. 
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Problems and Opportunities 

Restoration of Big Fishweir Creek’s ecosystem would satisfy the State of 
Florida’s objectives in protection and conservation of state waters. 

2.4 SIGNIFICANCE OF ECOSYSTEM OUTPUTS 

The significance of restoration outputs should be recognized in terms of 
institutional, public, and/or technical importance.  This means that someone, 
some entity, some law/policy/regulation, or scientific evidence indicates that a
particular resource is important.  This section explains the significance of the 
ecosystem outputs for this project. 

2.4.1 Institutional Recognition 

Significance based on institutional recognition indicates the importance of an
environmental resource is acknowledged in the laws, adopted plans, and other
policy statements of public agencies, tribes, or private groups. 

In addition to the laws and policies listed in the Federal, State, and Local
Objectives sections; the waters of Big Fishweir Creek, east of the centerline of
the Herschel Street Bridge, are classified as a Slow Speed Shoreline Buffer Zone,
by rule, as designated by the Duval County Commission. 

The Commission’s rule applies to certain waters within the county where 
manatee sightings are frequent and where it can be assumed that manatees 
inhabit on a regular, periodic, or continuous basis. One type of designated zone 
is a Slow Speed Shoreline Buffer Zone.  The rule also provides additional habitat 
protection for these waters. 

Manatees are reliant on submerged aquatic vegetation for feeding.  Restoration 
or establishment of submerged aquatic vegetation in the creek will improve the
habitat for manatees. 

2.4.2 Public Recognition 

Significance based on public recognition indicates some segment of the general
public recognizes the importance of an environmental resource, as evidenced by
people engaged in activities that reflect an interest or concern for that particular 
resource. 

The BFWC project area resides within a high usage and visible urban 
community.  The creek’s location, among residences and businesses, helps to
distinguish its need for aquatic restoration. 
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Problems and Opportunities 

Revitalization of wildlife habitat will provide opportunities to enhance public
perception and knowledge to co-exist with nature in an urban setting. Reversing
the present degradation in the ecosystem of BFWC will stand as a progressive
action for securing the future welfare of the surrounding community. 

2.4.3 Technical Recognition 

Significance based on technical recognition demonstrates that the resource 
qualifies as significant based on its “technical” merits, which are based on 
scientific knowledge or judgment of critical resource characteristics.  The 
following are technical merits associated with the Big Fishweir Creek 
Restoration intent. 

2.4.3.1 Scarcity 

Only a few acres of undeveloped native plant communities remain in the Big
Fishweir Creek Basin largely due to significant urban residential and 
commercial development.  The extent of tidally influenced aquatic systems 
within the immediate region is a fraction of the historic cover as can be 
estimated from the 1943 aerials, contrasted with the 1975 aerials (see Section 
3.11.1– Land Use). 

BFWC’s tidally influenced ecosystem includes freshwater, estuarine brackish
water marsh, and bottomland floodplain forest.  The uniqueness of BFWC’s
ecosystem demonstrates the ongoing concern of diminishing ecosystems within
the St Johns River Basin, and the need to preserve, protect and restore those
few systems that remain. 

2.4.3.2 Representativeness 

An accurate representation of plant communities has been identified for BFWC;
with less than 5% undesirable species. Professional Biologists used on-site
assessments and professional judgment to approximate an aerial coverage of
invasive species.  Within the project limit, the natural habitat encompasses
approximately 50 acres, in contrast to the estimated cumulative 2 acres of
nuisance or invasive vegetation. 

2.4.3.3 Status and Trends 

Land development related introduction of fecal coliform bacteria, stormwater
discharge, sediment and nutrient loading have degraded the water quality 
within the system.  Additionally, replacement of estuarine marsh with armored 
shoreline, recreational boardwalks, and boat docks, further depreciate the 
functions and values of the BFWC ecosystem.  Degradation of water quality and 
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Problems and Opportunities 

wildlife will continue to significantly reduce the overall health of the waterway
and fringing wetlands until protective actions are taken. See Section 3.6.1 for a 
detailed discussion with reference to TMDL, 303d monitoring data, and data 
from EPA’s STORET database to show trends. 

2.4.3.4 Connectivity 

The Big Fishweir Creek is a tributary to the Lower St Johns River Basin.  
Currently, sedimentation at the mouth of BFWC restricts natural tidal 
fluctuation which is necessary for the health of its estuarine habitat.  The 
sedimentation restriction also causes inaccessibility for wildlife, particularly
manatees, which require freshwater resources. 

2.4.3.5 Limiting of Habitat 

The continued decline in spatial area, due to sedimentation and degraded water
quality, create a limited habitat scenario for BFWC.  The spatial loss of
freshwater/brackish water marsh has decreased usage by wading birds including
the federally endangered wood stork (Mycteria americana). Habitat loss is also 
exhibited in that manatees were formerly known to frequent the waterway but
no longer do so, according to a citizen’s comment in regard to the Florida Times-
Union article on April 1, 2002 (To Fix Fishweir Creek, Corps Facing Many 
Choices). 

2.4.3.6 Biodiversity 

The overall diversity in species representation and population are considered to
be moderate for the plant communities within the BFWC system. 

The freshwater/brackish water marsh is richly diverse in native hydrophytic
herbaceous species, typical for this type of system.  The mixed hardwood 
bottomland is richly diverse in woody species, presenting a fundamentally
healthy forested floodplain in the riparian zone of the upper stream. 

2.5 DECISION TO BE MADE 

This report will aid decision makers in determining which alternative will best
restore Big Fishweir Creek aquatic ecosystem. 

2.5.1 Manatee Consideration 

Restoration of Big Fishweir Creek will provide enhanced manatee habitat by
increasing foraging resources, as well as furnishing safe haven for resting, 
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Problems and Opportunities 

mating, and nurturing young manatees.  Big Fishweir Creek is currently too
shallow to provide usable habitat for manatees. Removal of the sediment creates
the most significant benefit to encourage reintroduction of manatees to Big
Fishweir Creek.  The removal of sediment throughout the entire project area will
restore channel flow and allow manatee to access the waterway unimpeded. 

Consequently, recreational boating could pose a hazard to the manatee upon
opening of this restricted channel by proposed dredging (Duval MPP, 1999).  To 
mitigate for this risk, recreational boating should be restricted to containment
within marked channels having “no wake” signage that caution boaters to be 
aware of manatee presence. 

2.5.2 Wood stork Consideration 

Restoration efforts, such as those proposed for Big Fishweir Creek, are becoming
recognized as vital to the successful recovery of the endangered wood stork.  
Project Features will provide both predator protection and foraging. 

The proposed Big Fishweir Creek aquatic ecosystem restoration includes 
alternatives within Area D that replace function and value of a true natural
Freshwater/Brackish Water Marsh; which is more compatible for wood stork
habitat. 

Ecologically, the endangered wood stork represents an important species that
can be used as a bio-indicator of the health of wetlands throughout Florida, and
is a sentinel species being used to measure the success of the Everglades 
restoration effort (US FWS 2007).  Although no wood stork sightings have been 
reported within the Big Fishweir Creek area within recent years, frequent 
sightings of wood storks in the Lower  Basin occur regularly. 

Restoration of wetland habitat is expected to attract this species and expand 
overall suitable habitat on the lower St. John’s River. 
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Existing Conditions 

3 *EXISTING CONDITIONS 

3.1 GENERAL 

The portion of the St Johns River where BFWC enters is tidally influenced.  This 
tidal portion ranges from nearly freshwater (oligohaline, 0.5 to 5.0 parts per 
thousand (ppt)) to brackish (mesohaline, 5.0 to 18.0 ppt) depending on seasonal
conditions. During severe drought conditions, salinity levels can peak to
polyhaline conditions in the reach which includes the confluence of BFWC and
the main stem river (Sagan, 2007). 

3.2 PHYSICAL 

The following study area description was made through professional observation,
including aerial interpretation and field visits.  

3.2.1 Description of Area A 

The upstream section of Big Fishweir Creek (Area A) consists of a forested
riparian zone and freshwater marsh (Figure 6). The width of the riparian zone 
varies from approximately 25-ft to over 100-ft.  The forested floodplain is 
partially obstructed from frequent hydrological flushing from the stream along
the north bank.  A berm is present on the north bank although no berm occurs
on the south bank.  A small area of freshwater marsh occurs on the fringe as a
result of the berm on the north bank in Area A, where the tree canopy thins to
less than 30%. 

Evidence of previous flooding events is represented by a scour line along the 
eroded bank of the stream. Also, a sediment deposit line is present on bald 
cypress trees at about 2.5-ft above the current water level. 
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Existing Conditions 

FIGURE 6.  FORESTED RIPARIAN ZONE IN AREA A 

3.2.2 Description of Area B 

Significant urban development occurs along the stream banks of Area B 
including single family and condominium residential buildings, commercial 
retail activities, and associated amenities.  Structures along the shoreline 
include seawall armoring, as well as boat mooring structures such as pilings,
docks, lifts, canopies, and boat houses. 

The freshwater marsh, described in Area A, continues through the upstream
portions of Area B (see Figure 7).  The marsh terminates west of the Herschel 
Street Bridge, mid-section of the project, where urbanized development extends
to the north bank at the bridge crossing. 

The mid-section of the project is located several hundred feet upstream of the
bridge crossing to the confluence with the Little Fishweir Creek. The stream is 
considerably narrower upstream but widens as it approaches the confluence with
the Little Fishweir Creek.  Mixed hardwood bottomland lines the stream on the 
south bank to the bridge crossing.  Freshwater marsh is present on the north 
bank. 

In the downstream portion of Area B, east of the bridge, the creek’s character 
transitions to brackish water emergent marsh due to tidal influence and lateral
widening. Several small and moderately sized tidal flat shoals are exposed at 
low tide. Although tidally influenced, the stream appears to be primarily a 
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Existing Conditions 

freshwater to oligohaline system as evidenced by shoreline vegetation, i.e. 
bulltongue arrowhead (Sagittaria lancifolia), cattail (Typha sp) and 
pickerelweed (Pontederia cordata). However, as salinity increases in drought
conditions the lower portion of the creek may support a more salt tolerant plant
community. 

FIGURE 7.  MARSH VEGETATION ALONG SHORELINE IN AREA B 

3.2.3 Description of Area C 

Area C encompasses the tidally influenced Little Fishweir Creek.  The project 
area begins at the outfall of a drainage culvert within a residential 
neighborhood. On-site field visits by Corps biologists observed a large
freshwater/brackish water marsh on the east side of the stream at its confluence
with Big Fishweir Creek which is described below (Figure 8). 

Most of the stream shoreline is armored by a concrete seawall with recreational
boat mooring structures extending into the channel.  A commercial condominium 
building at the north bank confluence of Little Fishweir Creek has a covered
parking lot and maintained lawn to the shoreline edge which includes 
moderately sloping concrete. 

Due to the sediment build-up on the bottom of the channel, the waterway is not 
navigable by watercraft other than small craft such as canoes and kayaks. The
former mouth of Little Fishweir Creek has also become non-navigable.  The 
remnant of this creek can be observed at mean low water within the marsh 
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where Area C converges with Area D.  Field assessment by Corps biologists 
found a small stream extending unobstructed a few hundred feet to its 
confluence with Big Fishweir Creek at a re-routed outlet.  This small stream is a 
result of a 1960’s dredging project. 

FIGURE 8.  SHORELINE IN AREA C 

3.2.4 Description of Area D 

Sediment build-up in the lower channel of Big Fishweir Creek has produced a
delta within Area D.  Shoals occur in the channel at low tide, and fan out to form 
the delta opening into the St. John’s River.  Channel markers are present to 
alert boaters of the shoal hazards. 

The delta was formed of deposited sediments that include tidal flat and littoral 
shelves within the lower Stream area.  Emergent vegetation is present on the
north side of the stream at the confluence of the St Johns River outside of the 
project area.  Surface water in Area D is slightly turbid and tannin stained. 

During on-site field visits the Corps biologists observed an emergent 
freshwater/brackish water marsh on the northern side of the stream.  The marsh 
consists of mostly herbaceous vegetation that includes both marine and 
freshwater species (FNAI, 1990).  The marsh extends from Little Fishweir Creek 
to the mouth of the St. John’s River (Figure 9). Four boardwalks provide access 
across the marsh to attached boat docks and have reduced vegetation cover in
the marsh. 
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Existing Conditions 

The shoreline of Area D has mooring structures, docks, and seawall armoring.
Emergent vegetation grows on small littoral shelves at structure bases. Single 
family residences line the southern bank. Amenities associated with the 
residences include landscaping with horticultural plantings and grassy lawns. 

FIGURE 9.  MARSH IN AREA D 

3.3 GEOLOGY 

The local geology of the Big Fishweir Creek area is composed of Holocene
sediments of silt, sand, and silty sand along the length of the creek.  The geologic 
profile is described below and is represented in Figure 10. 

The upper reaches of the creek of Area A are comprised of one to five feet of
clean sand over silt.  Sediments in parts of Areas A and B, (from the Herschel 
Street Bridge to approximately 0.25 miles west of the bridge), consist of 
approximately five feet of clean sand, over silt.  Sediments in Areas C, D, and a 
portion of B, (between the Herschel Street Bridge and the mouth of the creek)
are predominately silt to at least ten feet below the creek bottom. 

For reference to Area A, B, C, and D locations see Section 1.3 Location, Figure 
2 - 5. 
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Existing Conditions 

FIGURE 10. GEOLOGIC PROFILE OF BIG FISHWEIR CREEK 

3.4 SOILS 

3.4.1 Native Soils 

The U.S. Department of Agriculture Natural Resources Conservation Service
indicates two soil type ranges within the Big Fishweir Creek project area.  They 
are described as the Pelham-Mascotte-Sapelo (P-M-S) series and the Leon
Ridgeland-Wesconnett (L-R-W) series. 

Soils in the upper reaches of Big Fishweir Creek (Areas A and B, to Herschel
Street Bridge) are predominantly of the P-M-S series and consist of poorly
drained soils that are sandy to a depth of 20 inches or more and loamy below.  L
R-W series soils are identified in the poorly drained to very poorly drained 
portions of the creek, typically near the mouth (Areas C & D). 

Both P-M-S and L-R-W series soils are gray or dark-colored fine sands and less 
than three feet in thickness, although Wesconnett soils may extend to 80 inches
in depth. 
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Existing Conditions 

3.4.2 Organic Sediment Characterization 

Hard-packed sand and clayey silt originally comprised the streambed of Big
Fishweir Creek.  The remnants can be observed in the upper streambed of Area 
A. The occurrence of sediment-laden runoff, from intermittent flooding events
has resulted in continual deposition of fine-grained material overlaying the
native sand substrate. Sediment within Big Fishweir Creek is composed of a
mixture of inorganic fine-grained silt and sand, and organic-derived material. 

Shallow vibracore4 samples were collected throughout the project area 
streambed.  Samples show three feet of sand, over one foot of silt in the 
upstream portions of the creek (Area A and part of Area B to Herschel Street
Bridge).  Samples show ten feet of silt in areas near the mouth of the Creek.
According to modeling studies, the abundance of sediment near the mouth of Big
Fishweir Creek is introduced from the St. Johns and Ortega Rivers. 

3.5 CLIMATE 

Seasonal rainfall patterns in North Florida resemble the wet and dry season
patterns of the humid sub-tropics more so than the winter and summer patterns
of the temperate latitudes. 

On average, Florida receives approximately 55 inches of annual rainfall, with 70
% occurring during the wet season months of mid-May through mid-October
(Rao, 1990). Tropical storms and hurricanes occur less frequently in 
Jacksonville, but provide a major contribution to the variable wet season 
rainfall.  During the dry season, rainfall is generally governed by large-scale 
winter weather fronts that pass through the region regularly, and can be 
anticipated weekly to semi-weekly in normal rainfall-patterned years. 

Historical rainfall events have adversely affected the Big Fishweir Creek system
due to a poorly designed and maintained drainage network system.  Significant
storms have transported and deposited an overload of sediment to Big Fishweir
Creek.  In addition to erosion and sediment accretion, large storm events result
in elevated amounts of freshwater flushing into the brackish water regime found
at the mouth of Big Fishweir Creek. 

4 Vibracore is a method of sediment sample collection.  Vibration is used to push a hollow tube 
perpendicularly into the sediment to the target depth.  A catch on the end keeps the sample from 
sliding out as the tube is retrieved. 
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Existing Conditions 

3.6 WATER MANAGEMENT 

Urbanization has adversely affected the historical flow pattern of Big Fishweir
Creek.  Stormwater run-off from streets, parking lots and landscaping has
caused severe build-up of sediment, spiked nutrient loadings and increased 
stream velocities. Failing septic systems have introduced bacterial 
contamination, and dramatically modified the flow of groundwater into its 
struggling marsh system. 

The Big Fishweir Creek drainage basin has received sediment build up from the 
Ortega River, significant storm events, and a number of construction projects
dating back to the late 1960’s.  A notable storm event that occurred in 1989 
resulted in an estimated 1.5 to 2.5 feet of sediment deposition on the streambed. 

3.6.1 Water Quality 

Big Fishweir Creek is classified and subject to State Water Quality Standards
for Class III Waterbodies.  (See Section 2.3.2, State and Local Objectives). 
In 1998, pursuant to Section 303(d) of the U.S. Clean Water Act, the State of
Florida identified Big Fishweir Creek as an impaired waterbody for fecal 
coliform contamination. 

In 2009, a TMDL for fecal coliform was established and a Basin Management
Action Plan (BMAP) was developed to implement remediation efforts necessary 
to meet TMDL requirements.  (See Section1.5.2 of this report: Florida 
Department of Environmental Protection) A number of remediation actions 
including the retrofitting sewer lines, replacement of failing septic tank areas
with a municipal sewer system (Murray Hill A, B, and C areas), and 
identification of individual illicit discharges are in the process of being 
implemented. 

Fertilizers used in land development applications have spiked nutrient levels
and fostered algae blooms.  Improper sewage discharge introduced unhealthy 
amounts of fecal related bacteria to the streambed, both of which have 
contributed to decreased dissolved oxygen levels in the water column 
(Wainwright and Hallas, 2009). The resultant alterations in aquatic
communities within the creek system consist of more pollutant tolerant benthic
organisms and a decrease in potential growth opportunities for submerged 
aquatic vegetation and oyster colonies. 
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Existing Conditions 

3.7 ENVIRONMENTAL AND HISTORIC RESOURCES 

3.7.1 Vegetation 

3.7.1.1 Mixed Hardwood Bottomland Forest (MHB) 

The upstream sections of Big Fishweir Creek, Areas A and B, contain a forested 
riparian zone, consisting of mixed hardwood bottomland (MHB) forest. On-site
field visits conducted by Corps biologists assessed the MHB forest vegetation
and noted the presence of immature to semi-mature bald cypress trees 
(Taxodium distichum), laurel oak (Quercus laurifolia), sugar hackberry (Celtis 
laevigata), red maple (Acer rubrum), and green ash (Fraxinus pennsylvatica). 

Shrubs identified in the MHB forest include dahoon holly (Ilex cassine), silky 
dogwood (Cornus foemina), wax myrtle (Myrica cerifera), and immature saplings 
of American elm (Ulnus americanum) and red maple (Acer rubrum L).
Herbaceous species present along the shoreline and within the canopy include 
green arum (Peltandra virginica), southern flag iris (Iris virginica), and swamp 
lily (Crinum americanum). Vines are present in the canopy, as well as within 
the herbaceous stratum and include Virginia creeper, (Parthenocissus 
quinquefolia), summer grape (Vitis aestivalis), poison ivy (Toxicodendron 
radicans), and peppervine (Ampelopsis arborea). 

3.7.1.2 Freshwater Marsh Vegetation 

A portion of freshwater marsh (FNAI, 1990) occurs on the north banks of Areas
A and B; where the tree canopy thins to less than 30 percent.  This area is 
dominated by herbaceous species of forbs like bulltongue arrowhead (Sagittaria 
lancifolia), grasses (Panicum spp, Dichanthelium spp.) and encroaching 
shrubbery. 

On-site field visits conducted by Corps biologists observed vegetated littoral 
shelves along the edge of the stream.  Shoreline vegetation consists of cattails 
(Typha latifolia), Carolina willow (Salix caroliana), swordtail fern (Nephrolepsis 
exaltata), elderberry (Sambucus canadensis), peppervine (Ampelopsis arborea), 
and cabbage calm (Sabal palmetto) 

3.7.1.3 Freshwater/Brackish Water Vegetation 

Transitional Freshwater/Brackish Water Marsh occurs in Areas B, C and D.
Brackish species observed in Area D consist of needlerush (Juncus roemerianus), 
saltmeadow cordgrass (Spartina patens), and soft-stemmed bulrush (Scirpus 
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validus).  Freshwater species include soft rush (Juncus effusus), elderberry 
(Sambucus canadensis), and Carolina willow (Salix caroliniana). 

3.7.1.4 Aquatic Vegetation 

The Fuller-Warren Bridge is the historical northernmost limit of the submergent
freshwater tape grass (also known as Vallisneria (Vallisneria americana)) within 
the lower  basin (Sagan, 2007). The Vallisneria beds at Big Fishweir Creek were
confirmed to exist in a stressed condition at the mouth of the creek adjacent to 
the lower St Johns River until 2003 (Sagan, 2007). During a survey period from 
1998 – 2007 conducted by the St Johns River Water Management District,
Vallisneria occurred near the confluence of Fishweir Creek in Duval County (at
river mile 27, to the most upstream reach of the lower St Johns River Basin at
river mile 100.  The Vallisneria meadows extended from approximately 6.5 feet
(2m) to 1171 feet (357m) from shore to a mean maximum depth of 3 feet (0.79m)
(Sagan 2007). Drought induced increases in salinity in the Lower St Johns River
resulted in the dieback of Vallisneria colonies in the farthest downstream reach 
of the river including those at the confluence of BFWC and the  (Sagen, 2007). 

Although this species is tolerant to brackish saline conditions, poor water quality
conditions, such as low light penetration from suspended sediments, stresses its
growth condition and reduces it ability to tolerate higher salinity levels. This is 
evident by small, sparse Vallisneria colonies that were present during
monitoring events conducted by the St Johns River Water Management District
until 2004 near the mouth of the Big Fishweir Creek (Sagan, 2009).
Furthermore, the decomposition of fast-growing invasive vegetation contributes 
to a degraded water quality concern of depressed dissolved oxygen levels 
(Report, UNF/JU, 2010). This problem is compounded by periodic cyanobacteria
blooms washing into the Big Fishweir Creek system from the St Johns River. 

The channel was observed as mostly open water; no duckweed (Lemna minor) or 
other floating algal or vegetation mats are present. 

3.7.1.5 Invasive Species 

Nuisance and invasive species occur throughout the Big Fishweir Creek system
in all strata of the habitat types.  However, some areas are more impacted than 
others.  For example, the forested riparian area of the upper stream section
contains invasive woody species such as Chinese tallow (Sapium sebiferum), 
camphor tree (Cinnamomum camphora), paper mulberry (Broussonetia 
papyrifera), glossy privet (Ligustrum lucidum) and chinaberry (Melia 
azedarach). Vines including Chinese wisteria (Wisteria sinense), Japanese 
honeysuckle (Lonicera japonica) and air potato (Dioscorea bulbifera) occur in less 
density.  Herbaceous species such as alligatorweed (Alternanthera philoxeroides) 
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and wild taro (Colocasia esculenta) occur at greater density in open water or 
along the banks further downstream. 

Although a native species, cattails (Typha latifolia) are considered to be a 
nuisance and have proliferated along the shoreline of lower Big Fishweir Creek.
The presence of invasive or nuisance species collectively comprise about 2 acres
of the approximate 60 acres, or less than 4% of the project site. 

3.7.2 Fish and Wildlife 

The life cycles, community structures and population densities of the fauna of
northeast Florida are intricately linked to development. The current status of 
fish and wildlife has been strongly influenced by the cumulative effects of 
drainage activities that occurred within the city of Jacksonville during the past 
100 years (St Johns River Report, 2010).  Prior to development pressures, Big
Fishweir Creek was a productive estuary within the St Johns River watershed,
having good water quality. Big Fishweir Creek provided a vital nursery for fish
and shell fish species. 

Degradation and loss of natural habitats caused a decline in numbers of 
organisms at the base of the food web (macroinvertebrate) in regional 
waterbodies such as Big Fishweir Creek, adversely affecting its ecological 
quality (Kent et al, 1994). Poor water quality, a historical lack of best 
management practices, and prior significant storm events have further degraded 
the water quality by increasing sediment and nutrient loading that resulted in 
diminished usage by aquatic species (USEPA, 2005).  Presently, the impacts of
growth have threatened the productivity and beauty of the creek. 

3.7.2.1 Invertebrates 

At present, little information is available regarding the richness of species or
population distribution of bivalve mollusks and other invertebrates within this 
stream system. The most common species of benthic aquatic invertebrates that
can be expected within the Big Fishweir Creek system include the polychaete, or 
segmented worms.  One blue crab (Callinectes sapidus) was observed during a 
site visit. Blue crabs commonly found in waters such as these are recreationally
important for commercial harvesting. Oysters were not observed at low tide 
within the stream bed.  The variation in quality and quantity of freshwater
releases from the tributaries and the surrounding land use has been detrimental
to the invertebrate populations, thereby affecting the entire study area 
(UNF/JU, 2010). 
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A large portion of the Big Fishweir Creek system have areas of increased silt and
organic sediment accumulation that is now devoid of invertebrate life, or contain
very unstable invertebrate communities. 

3.7.2.2 Amphibians and Reptiles 

Amphibians and reptiles are commonly present within the various habitat types
throughout the Big Fishweir Creek project area; although none have been 
sighted during on-site visits (St Johns River Report, 2010).  Some examples of 
common amphibians that could utilize habitats within the project limits include:
southern toad (Bufo terrestris), squirrel tree-frog (Hyla squirella), and pig frog 
(Rana grylio). Examples of common reptiles that occur in this area include the 
American alligator (Alligator mississippiensis), red rat snake (Pantherophis 
guttata), cottonmouth (Agkistrodon piscivorus), Cuban anole (Anolis sagrei), 
green anole (Anolis carolinensis), southeastern five-lined skink (Eumeces 
inexpectatua), and the southern black racer (Coluber constrictor). Sea turtles, 
indigo snakes, and gopher tortoise are not expected to occur within the project 
area. 

3.7.2.3 Fish 

Fish have been observed most often within Areas B and D of Big Fishweir Creek,
near its confluence with St Johns River; and also at Area C, near the confluence 
with Little Fishweir Creek. Several small schools of striped mullet (Mugil 
cephalus), longnose gar (Lepisosteus osseus), and other forage fish occur adjacent
to the freshwater/brackish water marsh as well as downstream of the Herschel
Street Bridge.  Due to the limited amount of submerged aquatic vegetation
(SAV), and lack of oysters and other macroinvertebrates in Big Fishweir Creek, 
many of the recreationally important fish, such as red drum (Sciaenops 
ocellatus), common snook (Centropomus undecimalis), and striped mullet, have
population numbers significantly less than that expected for a healthy aquatic
habitat of this type (UNF/JU, 2010).  Urban basin runoff, development, nutrient 
enrichment, and other factors have all contributed to the reduction in fish 
population and species diversity (USEPA, 2005). 

According to FWC/Jacksonville University Marine Science Research Institute,
fish found at the mouth of Big Fishweir Creek in the  will also utilize Areas B 
and D, as well as Area C at Little Fishweir Creek (R. Brodie, personal 
communication).  According to Dr. Brodie, from 2001 to 2009, many species of 
fish were observed with dominance of Atlantic croaker (Micropogonias 
undulates), anchovy (Anchoa sp), and striped mullet (Mugil cephalus). Thirty-
five species that are considered rare for this collection period range in specific
number from one to nine individuals. The fish data is summarized in Table 4 
in the Environmental Appendix C. 
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Existing Conditions 

3.7.2.4 Birds 

Big Fishweir Creek and surrounding lands provide limited permanent habitat
for bird species common to an urban stream environment.  The area also serves 
as a migratory stopover for species utilizing the eastern flyway (UNF/JU, 2010).
Historically, the Big Fishweir Creek system provided foraging, roosting, and
breeding sites for wading birds (various egrets and herons), as well as some
shore birds such as seagulls and terns. Furthermore, raptors including barred 
owls (Strix varia), osprey (Pandion haliaetus) and red-shouldered hawks (Buteo 
lineatus) have been observed frequently in the waterway.  Songbirds represented 
by blue-jay (Cyanocitta cristata), northern mocking bird (Mimus polyglottos), and 
cardinals (Cardinalis cardinalis) are present within the forested riparian zone of 
the upper stream in Area A. 

Wading birds maintain a steady presence in the wetland fringes and tidal flats
of the Big Fishweir Creek system.  These birds have been observed by Corps
biologists foraging, loafing and perching along the stream.  Nesting sites have 
not been observed. Wading bird species that have been observed during field
site visits include great blue heron (Ardea herodias), snowy egret (Egretta thula), 
white ibis, great egret (Ardea alba), tri-colored heron (Egretta tricolor), and 
green heron (Butorides virescens). Shorebirds and other migratory waterfowl
that have been observed on-site, especially during low tide include Canadian
geese (Branta canadensis) and mallard ducks (Anus platyrhynchos). Increased 
urban development and degraded water quality have contributed to the decline 
of these species populations (Fletcher, 2003). 

3.7.2.5 Mammals 

In its existing condition, the Big Fishweir Creek system has several types of
habitat for small and moderately sized mammals.  Species found in the area 
include raccoon (Procyon lotor), cotton-tail rabbits (Sylviagus floridanus), hares, 
various rodents such as mice (Peromyscus gossypinus), rats (Rattus norvegicus), 
and gray squirrels (Sciurus carolinensis), also opossum (Didelphis virginiana), 
northern river otters (Lutra Canadensis), and feral domestic cats.  Upper stream
Areas A and B containing mixed hardwood bottomland riparian area provide
food sources, cover, and nesting locations for small mammals (FNAI, 1990).
Likewise, the large freshwater/brackish water marsh of Areas C and D in the
lower Big Fishweir Creek system provides aquatic food sources and cover for
mammals as well. 
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3.7.2.6 Threatened, Endangered, and Protected Species 

Two federally listed animal species under the Endangered Species Act (ESA) are
potentially present in the project area (US FWS website).  They are the 
endangered (E) West Indian (Florida) manatee (Trichechus manatus) and the 
wood stork (Mycteria americana). 

The presence of these species or their use of the project area has been previously
impacted by habitat degradation due to wetland loss, excess nutrient run-off,
and a concurrent alteration of the hydroperiod.  It is unlikely that these
endangered species are currently present within the project limits as suitable
habitat does not exist on-site for either species. 

3.7.2.7 Essential Fish Habitat 

Essential Fish Habitat (EFH) is defined in the Magnuson-Stevens Act as 
“...those waters and substrate necessary to fish for spawning, breeding, 
feeding, or growth to maturity.” The rules promulgated by the National 
Marine Fisheries Service (NMFS) in 1997 and 2002 further clarify EFH with the
following definitions: 

•	 waters - aquatic areas and their associated physical, chemical, and 
biological properties that are used by fish and may include aquatic areas
historically used by fish where appropriate; 

•	 substrate - sediment, hard bottom, structures underlying the waters, and 
associated biological communities; 

•	 necessary - the habitat required to support a sustainable fishery and the
managed species’ contribution to a healthy ecosystem; and 

•	 spawning, breeding, feeding, or growth to maturity - stages 
representing a species’ full life cycle (50 CFR Part 600; NMFS, 2004). 

The entire watered portion of the project area would be considered as EFH under 
the above definition as the major components of waters, substrate, necessity and
life stages are present for representation of all stages for fish species life cycles. 

The existing quality of EFH on-site is moderate, as fish species have been
observed by Corps biologists during site visits. 

3.7.2.8 Cultural Resources 

Two submerged cultural resources are located within the project area. A 
resource survey located the “Fishweir Creek Barge” (8DU19048) and a possible
dugout canoe was located by a sub-bottom profiler (anomalies 27, 28 and 29). 
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The “Fishweir Creek Barge” has been determined potentially significant and
possibly eligible for the National Register of Historic Places (NRHP). 

3.8 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE 

A series of samples have been collected by the Florida Department of 
Environmental Protection (FDEP), the St Johns River Water Management
District, and the USACE in order to characterize the chemical contamination of 
sediments in the vicinity. 

In May 2004, the St Johns River Water Management District published Special
Publication SJ2004-SP43, which was a contaminant study entitled Sediment 
Quality Of The Lower St Johns River And Cedar-Ortega River Basin: Chemical.
This study included two samples from Big Fishweir Creek.  Many contaminants
were detected in the project area, as well as the entire Cedar Ortega River basin
(COR).  The contaminants that exceeded the National Oceanic and Atmospheric
Administration (NOAA) “high” reference values in the COR included PCBs,
DDT, Poly-aromatic Hydrocarbons (PAHs), lead, mercury, cadmium, zinc, silver,
tin, copper, and chlordane.  Many more contaminants exceeded FDEP’s 
Sediment Quality Assessment Guidelines SQAG levels.  For this reason, eight
(8) vibracore samples were analyzed in 2008, for a more detailed analysis, as
covered in the next section. 

PBS&J performed a bacteriological/fecal coliform source study for the FDEP, the 
“Fecal BMAP Implementation: Identification of Probable Sources in the Big 
Fishweir Creek Watershed (WBID 2280),” March 2009. Two known point sources
were identified, but the main purpose of the rest of the study was to identify
non-point sources. 

According to the report, all the residential properties along the project area are
connected to JEA’s sanitary sewer system.  The Duval County Health 
Department (DCHD)-designated septic system failure areas known as Murray
Hill A and Murray Hill B are located more upstream of the project, west of US
Highway 17.  Though these residences have been connected to city sewer system,
the report concludes that the septic systems in this area are a likely source
contributing to the overall bacterial loading of Big Fishweir Creek.  The report 
also discussed a study that showed there was a direct linear relationship
between bacterial loading and the cumulative 3-day rainfall in the area around
the Herschel Street Bridge (Station CR 319).  However, it did note that it is hard 
to identify specific stormwater discharge locations that would contribute to this
rise in fecal coliforms, and that a relationship between rainfall and sanitary
sewer overflows (SSOs) needs to be established to help determine this. 
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The most recent investigation in the area include 8 vibracore samples collected 
and analyzed in 2008 by the USACE, and a Phase I Environmental Site 
Assessment (ESA), conducted during the year 2010.  The results of the vibracore 
analyses are presented in the next section. The Phase I ESA is included with 
this report as Appendix F. 

The vibracore analyses completed during the above investigations included 
chemical testing on eight (8) core borings. A total of four locations (VB-BFWC08
1, VB-BFWC08-2, VB-BFWC08-3, and VB-BFWC08-6) were sampled using the 
Vibracore unit and a total of four locations (VB-BFWC08-4, VB-BFWC08-5, VB
BFWC08-7, and VB-BFWC08-8) were sampled by hand-driven core tubes. All 
vibracores fall inside or near the project area.  The locations of these vibracores 
are shown in Figure 11. 

FIGURE 11.  VIBRACORE LOCATIONS. 

Two (2) representative samples of unconsolidated materials from each core log
were sent to a National Environmental Laboratory Accreditation Conference 
(NELAC) certified laboratory for analysis.  The following contaminant analyses
were conducted: Volatile Organic Compounds (VOCs), Semi-Volatile Organic
Compounds (SVOCs), Metals, Pesticides, PCBs, Florida Petroleum Range 
Organics, Total TCLP, and Dioxins.  There were several Metals, Pesticides, 
PCBs, and SVOCs that exceeded FDEP’s Sediment Quality Assessment 
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Guidelines (SQAG) levels.  The duplicate of the dioxin also showed an 
exceedance. 

These results were included in the records review part of the Phase I ESA, which
also included site reconnaissance and interviews.  The resulting findings, as 
listed in the Phase I ESA report, are as follows: 

•	 Based on the review of historical aerial photographs, the COJ 
Property Appraiser’s database, and interviews, the commercial sites 
were developed as discussed in section 5. 

•	 Three properties adjacent to the creek have been identified as 
possible recognized environmental concerns (RECs).  However, no 
spills were recorded as a result of these facilities.  Field 
reconnaissance identified possible sources of bacteria from 
stormwater, but no hazardous substances were noted. 

•	 Site visits showed several RECs due to stormwater runoff. 
•	 Other RECs in within a 1-mile radius of the Site were identified in 

the EDR report as RECs, but none are adjacent to the creek. 
•	 Since 8 vibracore samples were analyzed as recently as 2008, it can 

be reasonably assumed that these results are a good indicator of the 
current environmental conditions in the creek at those locations. 

•	 The results of the vibracore analyses show no HTRW, based on 
FDEP’s Soil Cleanup Target Levels (SCTLs) for industrial areas, 
with one questionable exception.  The areas were classified as 
industrial with the understanding that no regular human contact 
is/will be made with the sediments except during 
dredging/construction.  The sediments left in place are also not 
reasonably expected to be accessed by humans on a regular basis; 
thereby not posing any long-term exposure risks to humans. 

•	 The Dioxin level was analyzed at one location, along with a 
duplicate analysis in the same core boring.  One was below, and one 
was above the FDEP SCTL level for both residential and industrial 
areas. 

•	 The elutriate samples contained some levels that exceeded Class III 
water levels. 

•	 The EPA’s Ecological Soil Screening Levels were exceeded in 
several of the sampling locations. 
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•	 Six of the vibracore analysis results exceeded some of FDEP’s 
Sediment Quality Assessment Guidelines for Florida Inland Waters 
(SQAGs) levels. 

The complete report is included as part of the Phase I ESA, which is included
with this report as Appendix F. 

After analyzing the sediment samples, it was determined that there will be no
significant risk of release of HTRW in constructing the project.  Once the 
material is excavated, it will immediately be placed in durable geo-tubes and
placed in the project area.  The material will not be stored out of the water for 
any length of time, nor will it be hauled off site.  Further, the character of the 
material to be excavated and placed in the geo-tubes is similar to the sediment
character at the geo-tube disposal site.  The material containing HTRW will not 
be placed on pristine material.  The top vegetated layer of soil to be placed on top
of the geo-tubes will be free of HTRW, so that bio-accumulation will not occur. 

This project area is not located within the boundaries of any site designated by
the EPA or a state for a response action under CERCLA, nor are there any sites
designated by the EPA or state for a response action under CERCLA within a 1
mile radius.  The Phase I ESA report, Appendix F, covers this area. However, 
the disposal area will require FDEP approval based on the sediment quality. 
The FDEP reviewed the vibracore chemical analyses, along with the disposal via
island creation proposal with the use of bag geo-containment technology, and as
such, found no hindrance to initiating the permitting process. 

3.9 AIR QUALITY 

The existing air quality within the City of Jacksonville meets the current 
National Ambient Air Quality standards.  The City of Jacksonville participates 
in the US EPA Ambient Air Monitoring Program.  The City has twelve 
monitoring stations to assess the Air Quality Index data. The City has an
Ambient Air Quality Index (AQI) in which specific criteria air pollutants are
currently monitored and reported to the public daily. The five (5) parameters
that are included in the monitoring program include Sulfur Dioxide, Ozone,
Nitrogen Dioxide, Carbon Monoxide, and Particulate Matter.  The AQI is based 
upon a range of the health concern for the listed five parameters.  The top of the
range is considered “Good” when index values are from 0 to 50, and no caution 
statement is assigned.  Moderate is between 51 to 100 index value and has a 
health statement that unusually sensitive people should consider reducing 
prolonged or heavy exertion.   An “Unhealthy for Sensitive Groups” rating has
an index value between 101 and 150 and a cautionary statement for “people with
heart or lung disease, older adults and children should reduce prolonged or 
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heavy exertion.”  The next range is the “Unhealthy” where the index value is 
from 151 to 200, and has the cautionary statement of “active children and 
adults, and people with lung disease, such as asthma, should avoid prolonged or
heavy exertion outdoors. Everyone else, especially children, should reduce 
prolonged or heavy exertion outdoors.” The “Very Unhealthy” range is from 201
to 300, and has the cautionary statement “Active children and adults, and people
with lung disease, such as asthma, should avoid all outdoor exertion. Everyone 
else, especially children, should avoid prolonged or heavy exertion outdoors.”
The last category is “Hazardous” and includes index values greater than 301. 
This category carries the cautionary statement “People with heart or lung
disease, older adults, and children should remain indoors and keep activity 
levels low. Everyone else should avoid all physical activity outdoors.” 

The link to the website for the Ambient Air Quality Index is: 

http://www.coj.net/Departments/Environmental+and+Compliance/Environmenta
l+Quality/Ambient+Air+Monitoring+Activity.htm 

From 2006 to 2010, the City of Jacksonville, has had index values in the “Good”
range for no less than 301 days and in the Moderate” range no less than 59 days
over the past 5 years.  At most, only 6 days (in 2007), were classified in the range 
for “Unhealthy for Sensitive Groups” (US EPA Ambient Air Monitoring 
Program). 

3.10 NOISE 

The project area of Big Fishweir Creek is located within a heavily developed
urbanized setting.  Residential neighborhoods are intermixed with commercial 
and retail facilities. Ambient noise within the project area is compatible with
that expected for urban land use. 

3.11 ECONOMIC CONDITIONS 

3.11.1 Land Use 

The boundaries of the Big Fishweir Creek’s stream have experienced intense
urban development over the past 80 to 100 years.  Private properties on both
banks of the creek have reduced the historical estuary that once dominated this 
ecosystem. 

The 1943 aerial photograph, Figure 12, shows the former extent of the marsh as 
the mouth of Big Fishweir Creek along with the confluence of Little Fishweir
Creek.  Subsequent aerials of 1960 and 1973 (Figure 13 and Figure 14), clearly 
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show the extent of marsh retreat due to encroaching development and water
level of the St Johns River. 

FIGURE 12.  1943 AERIAL PHOTO
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FIGURE 13.  1960 AERIAL PHOTO
 

FIGURE 14.  1975 AERIAL PHOTO
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Existing Conditions 

Commercial and residential land use in the project area is shown in Figure 15 
below. 

i 

FIGURE 15.  PROJECT AREA LAND USE 
Source: City of Jacksonville. 

i Land use classifications: 
CGC: Community/General Commercial
HDR: High Density Residential
LDR: Low Density Residential
MDR: Medium Density Residential
PBF: Public Buildings and Facilities
RPI: Residential-Professional-Institutional 
ROS: Recreation and Open Space 
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Existing Conditions 

3.11.2 Recreation Resources 

Big Fishweir Creek’s confluence with the St Johns River provides nearby access
to city parks, commercial marinas and access to other waterways such as the
Ortega River. The creek also provides access for bird watching and limited 
fishing. 

Many of the tourist and recreational businesses in this geographic area of 
Jacksonville are directly or indirectly dependent upon the commercial fishery
resources within the St Johns River and its tributaries (UNF/JU, 2010). 

Big Fishweir Creek’s shore is lined with restaurants that have outdoor seating
and small vessel mooring structures; including boat docks, pilings, boat lifts, and
canopy-covered boat slips.  These structures are indicative of a historical direct 
recreational relationship between BFWC and the St Johns River’s. 

Sediment overburden is currently restricting navigation by power watercraft.
Access is now restricted to small manual-powered watercraft such as canoes and
kayaks.  Many of the mooring structures have become neglected, dilapidated,
and slump into the stream. 

Mid-tide depths within Big Fishweir Creek and Little Fishweir Creek vary from
0.5 feet to 6.0 feet, with an average depth of 2.0 feet.  The tide range in this 
region is approximately 1.2 feet (see Figure 16). 

FIGURE 16.  BIG FISHWEIR CREEK BATHYMETRY.
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Existing Conditions 

3.11.3 Aesthetics 

The aesthetic value of Big Fishweir Creek is an urbanized balance between
residential and commercial/retail land. 

The residential frontage consists of landscaped lawns with concrete retaining
walls and boat mooring structures.  The commercial frontage (along the north 
bank in Areas B and C), consists of buildings, a multi-family residential 
condominium high-rise, parking lots, decks and patios. 

The mouth of the stream provides moderate aesthetic quality. The upper stream
within the mixed hardwood bottomland has a moderate to high quality view
from the nearly closed canopy formed by intermediate-aged trees of various 
species. 
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4 

Future Without Project Conditions 

*FUTURE WITHOUT PROJECT CONDITIONS 

The “Future Without Project” forecasts anticipated conditions, consequences,
and actions external to the project if the recommended alternative plans are not
implemented.  This condition is vitally important to the evaluation and 
comparison of alternative plans and identifying the impact, both beneficial and
adverse attributable to the proposed Federal actions.  The “Future Without 
Project” condition is the same as the “No Action” alternative required by the 
Federal regulations implementing the National Environmental Policy Act of 
1969 (NEPA). 

Big Fishweir Creek is likely to continue a downward trend of overall quality
degradation, resultant of sediment build-up, undesirable plant species 
encroachment, native plant species diversity reduction, and impairment to 
surface water quality. 

Bacteria levels are anticipated to improve with the implementation of the Best
Management Action Plan, (Chapter 7.1, Final TMDL Report: Fecal Coliform
TMDL for Big Fishweir Creek, WBID 2280).  However, aggregating silt 
accumulation will continue to amplify the adverse effects of the remaining 
bacteria entering into the stream basin.  Additionally, increased turbidity and 
suspended solids from accumulating silt deposition, along with continuous 
sediment and contaminant suspension, could also result in future non
compliance with the Florida Class III surface water quality standards. 

Fish and wildlife usage of Big Fishweir Creek is anticipated to continue 
declining due to poor habitat quality.  Further sediment loading in the stream
channel, over time, will discourage benthic organism development; this will 
directly affect available foraging resources for the wood stork, shore and wading
birds, and waterfowl (Kent et al, 1994).  Presently, manatees are unable to
access Big Fishweir Creek due to the obstruction created by the over-abundance
of sediment within the stream channel. This restriction will continue to impede 
manatee utilization of this waterway, which in turn further imperils this 
endangered species. 

The hydrology of these systems will be further compromised by a fluctuating
water table from frequent flooding that allows untreated silt-laden stormwater 
to runoff rather than be attenuated by a restored riparian wetland (USEPA
2005).  This scenario will allow encroachment by inappropriate upland species,
ultimately altering the character, function, and value of these aquatic resources.
Native plant communities such as the mixed hardwood bottomland and 
freshwater/brackish water marsh will continue to decline in quality as 
encroaching invasive and inappropriate plant species discourage natural 
regeneration of native vegetation, leading to reduced diversity (IFAS website, 
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Future Without Project Conditions 

USEPA, 2005).  Due to the rapid and multiple growth techniques, “weedy”
characteristics, and lack of natural predators, the invasive exotic plants present
in the BFWC project boundaries will outcompete native plants for resources at
some time in the future (IFAS website). The loss of native habitat will push
plant and animal species out of the BFWC project area in the near future. 

At the present time there are a relatively low number of invasive exotic species,
approximately two acres in the project boundaries.  If these plants are not 
controlled, they will multiply quickly and become more prevalent in the 
landscape.  Species like Chinese tallow and camphor tree produce an abundance
of fruit that is spread by birds and other animal species throughout their home 
range (Nelson, 1994).  These two trees displace desirable native plants and form
dense monoculture stands in just a few years. 

Vine species, such as air potato and Japanese honeysuckle, grow up and over
native trees blocking sun light causing forest health to decline. This will 
inevitably lead to the extinction of native plants (IFAS website).  Failure to 
control these invasive plant species now will exponentially increase future and
overall management costs and will fail to maintain the health of the existing
forest, further imperiling the native communities. 

4.1 DEGRADATION PREVENTION MEASURES 

As discussed in previous sections, several studies have been conducted with
regards to addressing the water quality of this project’s associative watershed 
basins.  Contamination point- and non-point sources have been identified for 
stormwater discharges and bacteriological/fecal coliform introductions. 
Programs have been developed and implemented to reduce fecal coliform 
contamination of the watershed in the future.  Programs discussed include the 
following: 

•	 Additional inspections and operator requirements of lift stations by the
City of Jacksonville (COJ); 

•	 JEA programs, including Fats, Oils, and Grease (FOG) Reduction 
Program, SSO Root Cause Program, Non-Destructive Testing Program,
and Time-Out Program; 

•	 Tributary Assessment Team (TAT)-Directed Reconnaissance of Sewer 
Infrastructure and Associated Sampling by JEA and COJ, which includes
regular intensive localized sampling; 

•	 Water and Sewer Expansion Authority’s (WSEA’s) role in addressing 
Septic System Failure Areas; 

•	 National Pollution Discharge Elimination System MS4 Permit Monitoring
Plan; 

•	 Maintenance of Stormwater Conveyance Systems by COJ; and 
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Future Without Project Conditions 

• Programs by the COJ to address Potential Illicit Connections (PICs). 

The City has and will continue to work with the FDEP and JEA to implement
the fecal coliform BMAP for the area, resulting in reduced bacteriological 
concentrations in the creek. 

Currently, the City of Jacksonville is updating its Master Stormwater 
Management Plan (MSMP) to address water quantity and quality issues.  
Through this effort the City is addressing flooding concerns as well as water
quality goals established by the Lower St Johns River Basin Management Action
Plan for TMDL. The City’s MSMP will result in a reduction of approximately 5
MT TN/yr in the Lower St Johns River Upstream of Trout Watershed Basin,
which includes Big Fishweir Creek. 

The City has identified a potential project in the Big Fishweir sub-basin.  The 
project involves the installation of an in-line pond and widening the downstream
channel to a 25ft bottom width with 3:1 side slopes from Hamilton to Plymouth
St. 

This potential City project will assist in alleviating flooding for 6 structures in
the 100-yr floodplain. It is anticipated the installation of the in-line pond and 
widening of the downstream channel will slow channel flows and result in
reduced sedimentation downstream at the stream mouth. 
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Formulation of Alternative Plans 

5 *FORMULATION OF ALTERNATIVE PLANS 

5.1 PLAN FORMULATION RATIONALE 

This Final DPR follows the guidelines of ER 1105-2-100, Planning and Guidance
Notebook, dated 22 April 2000; as well as policy guidance ER 1105-2-100, 
Appendix F, Continuing Authorities Program, dated 31 January 2007. 
Alternative plans are a set of one or more Management Measures functioning
together to address one or more planning objectives.  The following sections 
describe the alternative plan formulation for this project. 

5.2 MANAGEMENT MEASURES 

Management Measures are the basis for alternative plan formulation.  A 
Management Measure is a feature or activity that can be implemented at a
specific location to address one or more of the planning objectives; they can be
either structural or non-structural. 

Using the combined efforts and expertise of both the USACE and sponsor
interdisciplinary team, and input from environmental resource agencies such as
the US Fish and Wildlife Service and the Florida Department of Environmental
Protection, several Management Measures were considered and are shown 
below: 

• Remove sediments 
• Stabilize stream banks 
• Plant submerged aquatic vegetation (SAV) 
• Plant emergent vegetation (EV) 
• Remove exotic plant species 
• Recontour streambed 
• Construct manatee corridors 
• Install trash collectors 
• Reconnection of wetlands in upstream area of creek 
• Create marsh “island5” 

There were no non-structural measures appropriate for this project. 

5 The term “island” means an area that may be exposed during low tide events.  The area may or 
may not be submerged during high tide.  Vegetation may or may not occur in this area depending
on hydrologic conditions and amount of material available for the creation of this feature. 
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Formulation of Alternative Plans 

5.2.1 Sediment Removal Management Measure 

Sediment removal will ultimately benefit the Big Fishweir Creek ecosystem by
reducing turbidity, increasing water quality, and providing the benthic 
community relief of silt loving fecal bacterium and overburden. Removal of silt 
will increase stream velocity thereby reducing accumulation of future silt 
sedimentation. 

Approximately 32,000 cubic yards of accumulated anthropogenic sediments
require removal from the streambed in all four areas of the project to create 
channels within Big Fishweir Creek. Sediment removal could be accomplished
by a small 8-inch cutter suction dredge with direct pump out to a sand separator.
After sediment has been removed it will either be taken off site and properly
disposed of, or used to create a marsh island, as discussed in later subsections. 

Measures will be taken during design to reduce the need for future sediment
removal.  Also, the City of Jacksonville has put other measures such as 
stormwater retention areas in the drainage basin to prevent sediments from
reaching the creek. 

Reduced siltation of the streambed will inhibit the ability of silt-loving fecal
coliform to flourish. Reduced siltation should aid in removing Big Fishweir
Creek from the State’s 303(d) list for impaired waters.  Coliform reduction will 
help restore the Creek to a healthy Class III state water body. 

The most notable benefit from the sediment removal is the restoration of 
suitable habitat for the endangered manatee.  Re-establishment of deep stream
channels will once again allow manatee access, including the upper stream safe-
haven habitat of Area A. Opening of Big Fishweir Creek channel is likely to
assist in manatee migration by providing a safe area to rest.. Safe-haven will 
give manatee the opportunities to forage the newly restored SAV beds, have 
access to warm water area during cold periods, fresh drinking water, and a 
protective area for resting, cavorting, and possible calving. 

Deepened channels will provide an avenue for tidal flushing action that is 
necessary to stabilize the correct salinity level for the function of fresh and
brackish water aquatic systems. Removal of sediments will help stabilize 
hydrology and maintain a normal hydroperiod to connected wetlands.  Substrate 
within the streambed and aquatic system will improve due to the reduction of
sedimentation.  

Re-establishment of deep channels will provide further access to Big Fishweir
Creek to recreational boaters, fishermen, and wildlife viewers.  The improved 
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Formulation of Alternative Plans 

overall quality of the landscape will greatly improve the aesthetic quality of this 
area. 

5.2.2 Stream Bank Stabilization Management Measure 

Installation of stabilization measures would contribute to the self-sustaining
intentions of this restoration project.  Stream bank erosion currently contributes
to sediment loading in the streambed.  Stabilization of stream banks could be 
accomplished by installing Geotubes or similar material to prevent erosion. 

5.2.3 Plant SAV Management Measure 

Planting submerged aquatic vegetation (SAV) will stabilize the remaining
sediment, improve water quality, and support a wide array of organisms.  The 
SAV will provide foraging habitat for manatee, wildlife, fish, and wading birds,
thus increasing the value and function of fish habitat (Sagan, 2006).  

SAV describes a group of herbaceous vegetation in which the entire plant 
structure is under the water’s surface for the duration of its lifecycle.  
Occasionally, a flowering structure of the plant will float on the surface of the
water (Dobberfuhl, 2009).  SAV will provide streambed substrate stability 
through its vegetative root-bank. Plantings will benefit the quality of benthic
substrate for invertebrate and macroinvertebrate species.  Plants will provide 
protective cover for fish spawning and predator evasion. Establishing SAV will 
improve water quality through attenuation and filtering of unwanted sediment
and nutrients resulting in decreased turbidity, biological oxygen demand (BOD),
and ultimately increasing dissolved oxygen (DO) levels available for fish and
other respiring aquatic organisms.  

The proposed SAV revegetation process will consist of planting typical species,
such as Vallisneria, from commercially available bare root plugs which are
adapted to survive in water depths of 3 to 6 feet (1-2 meters) (Sagan, 2004).
However, due to reduced light penetration from high color and suspended 
sediments, Vallsineria in the Lower  rarely grows in depths greater than a mean 
0.77 meter (2.5 feet).  Presumably water quality conditions in BFWC will be
similar to the main stem reiver and therefore will limit water depth distribution
of Vallisneria to the same extent it does in the main stem river. (i.e. 2.5 feet).
Target species typically consist of those that inhabit brackish water, tidally
influenced freshwater, and semi-exposed tidal flats (Borman, et al, 1997). 
Proposed species for planting may include American tape grass (Vallisneria 
americana), widgeon-grass (Ruppia maritima), or southern water nymph (Najas 
guadupensis) due to their documented occurrence in the Lower St Johns River
(Sagan, 2007). Of these three species, Vallisneria has the optimal ability to
become established if water quality is improved through removal of sediment for 
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Formulation of Alternative Plans 

increased light penetration. This species is able to tolerate salinity levels up to
18 parts per thousand (ppt) (Boustany et. al., 2009).  Furthermore, should 
growth become compromised by temporary increased salinity concentrations due
to drought, recovery from die-off could occur through natural regeneration from
seed bank stores of the Lower (Sagan, 2010, personal communication). The 
areas proposed for initial planting include narrow strips along the edges of the
re-established channels and fringe of the created marsh island where substrate
material is more suited for SAV establishment. 

Restoration of aquatic habitat including the replanting of common SAV, has
notable benefit to the endangered manatee through the creation of foraging
habitat (US FWS 2007). In addition, other species as mentioned above will
benefit through the restoration of SAV in the Big Fishweir Creek ecosystem. 

5.2.4 Plant EV Management Measure 

Planting of emergent vegetation (EV) would benefit the Big Fishweir Creek
ecosystem by providing additional protective habitat and forage for wildlife and 
stabilization of stream bed and bank.  Migratory birds, including the wood stork, 
will have enhanced opportunities for foraging, wading, loafing and nesting upon 
restoration of the littoral and marsh system.  Emergent vegetation will improve
water quality (specifically DO and visibility), stabilize substrate, and provide
quality habitat for benthic organisms. 

Emergent vegetation consists of herbaceous species that are rooted within soils,
are frequently inundated or saturated for most of their lifecycle, but have the
vegetative portion of the plant above the water’s surface (Tiner, 1993). These 
plants comprise the majority of herbaceous-dominated wetland systems such as 
freshwater or brackish water marsh, tidal flats, salt marsh, and other wet 
prairies with varying degrees of salinity (Taylor, 1999). 

All emergent-species planting activities for the proposed areas, including the
freshwater/brackish water marsh, brackish marsh island, tidal flats, and littoral
shelves, will mimic the existing on-site or regional aquatic plant communities
(FNAI, 1990).  Similar to SAV, individual species will be planted by bare-root
plugs or within 1- to 3-gallon containers, usually spaced in 2- or 3-foot intervals
(NRCS website).  It is estimated that approximately 11,132 plugs or containers
will be required to provide adequate coverage for the marsh island.  The 
dominant species to be planted on the island would consist of salt-meadow cord
grass (Spartina patens) and needle rush, (Juncus roemerianus), as these species 
are dominant in the existing marsh in Area D.   These species will furnish the 
foundation for the marsh while other appropriate species contribute to the 
diversity of this system through natural recruitment. 
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Formulation of Alternative Plans 

It is anticipated that naturally recruiting native vegetation, indicative of 
herbaceous wetland systems, would occur over time as planted vegetation 
becomes established (Kent et al, 1994).  Natural vegetative “fill-in” will help 
contribute to the self-sustainability of this restoration project.  Native vegetation 
will significantly enhance the biodiversity of the Big Fishweir Creek plant 
community. 

5.2.5 Exotic Species Removal Management Measure 

Exotic species removal would benefit the Big Fishweir Creek ecosystem by
relieving resource competition for native and more desirable vegetation.  Plant 
community diversity would increase and thereby encourage wildlife usage 
through quality of habitat.  Additionally, the overall aesthetic quality of the
landscape will be improved by removal of exotic vegetation. 

Invasive and nuisance species are located within all areas of the project, but
most notably in Areas A, B and C.  It is estimated that a cumulative total of two 
acres throughout the entire project area will require professional treatment for
successful eradication 

Most of these species are trees such as Chinese tallow (Sapium sebiferum), 
chinaberry (Melia azedarach), camphor tree (Cinnamomum camphora), and 
paper mulberry (Broussonetia papyrifera). Removal of these species would be 
accomplished by cutting down the trees and vines with a chainsaw and 
chemically treating the stumps by an herbicide spray application (IFAS, 
website). 

Minor amounts of the stream-side wild taro (Colocasia esculenta) and 
alligatorweed (Alternanthera philoxeroides), both invasive herbaceous species 
found within surface waterways, will require chemical treatment with an 
herbicide specific that is non- toxic to aquatic habitat (IFAS, website). 

5.2.6 Recontour Streambed Management Measure 

Streambed recontouring would benefit the Big Fishweir Creek ecosystem by
increasing open water space for navigability and manatee corridors. 
Recontouring will also allow increased tidal exchange within the stream 
channels to refresh the habitats within BFWC. 

This Management Measure includes shaping the streambed to accommodate the 
movement of manatees, proper depths for SAV and EV, and movement of water
into and out of the project site for maintenance of a healthy ecosystem.  The 
design of the recontouring in addition to the replanting of EV and SAV would 
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Formulation of Alternative Plans 

allow for decreased reliance upon future dredging efforts and create a self-
sustaining system. 

5.2.7 Manatee Corridors Management Measure 

Increasing the depth of the channel would allow manatees to freely access all
areas of the stream for foraging, protective cover, cavorting, calving, and the
nurturing of young (Pinto, 2010). 

The creation of corridors can be accomplished through dredging channels within
the streambed. Target depths would be at least four to six feet at mean low tide
in order to allow manatees to migrate throughout the system.  A depth of at least
four feet would be required for manatees to access upstream of the Herschel
Street Bridge in Area A and B (Pinto, 2010). The channels will also provide a
course for water to travel during tidal flushing which mimics a more natural
hydrologic regime to the newly restored aquatic resources (ITRCWT, 2003). 

In addition to benefits for the endangered manatee, the restored channels would
allow limited access for recreational boating into Big Fishweir Creek.  Signage
for minimal wake zone and channel markers would alert boaters to the presence 
of manatees within the channels (Duval MPP, 1999). 

5.2.8 Trash Collectors Management Measure 

Installation of Trash Collectors would benefit the Big Fishweir Creek ecosystem
by intercepting point source debris before it enters the project area.  Debris 
accumulation degrades habitat and is aesthetically undesirable. 

5.2.9 Wetland Reconnection Management Measure 

Reconnecting Big Fishweir Creek and the adjacent wetlands of Areas A and B to
the St Johns River would significantly benefit the ecosystem through 
reintroduction of freshwater and natural flushing action.  This measure would 
also provide better comprehensive fish habitat by improving overall water 
quality.  Migratory birds, including the endangered wood stork, would have 
enhanced opportunities for foraging, wading, loafing and nesting upon
restoration of the littoral and marsh system along with the mixed hardwood
bottomland. 

In order to reconnect the wetlands created by the berm on the north side of the 
creek to the normal tidal cycle, the berm could be cut in several places to allow
flushing. Placing small intermittent “cuts” in several locations along the berm
will reintroduce water and flushing into the struggling wetland system.  The 
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Formulation of Alternative Plans 

“reconnect wetlands” measure will restore an adequate hydroperiod between the
mixed hardwood bottomland and adjacent freshwater marsh 

Reconnecting the correct hydrology will allow native vegetation appropriate for
this type of system to become reestablished, and will keep the substrate 
saturated with more frequent inundation (Kent et al, 1994).  Flushing on a
normal tidal cycle will also maintain surface water in a transient state to allow
recharge of groundwater and reduce troublesome mosquito hatching that occurs
in stagnant water environments (USEPA, 2005).  

5.2.10 Marsh Island Management Measure 

Construction of the marsh island would help re-establish lost marsh area, 
provide wildlife habitat, reduce turbidity, provide littoral shelf forage for the
endangered manatee, and reduce restoration costs by providing on-site disposal
for dredge materials.  

Formation of the marsh “island” would increase the stream velocities around the 
feature.  Although the stream velocities will increase, they would not exceed 1.5
feet/second; therefore, the island would not need additional bank protection.  The 
increase in velocity would discourage accumulation of siltation and allow 
previous available habitats to be exposed to the water column.  The exposed 
streambed will encourage primary ecological function and inhibit coliform 
growth opportunities. 

Existing freshwater/brackish water marsh located at the mouth of Big Fishweir
Creek in Area D is reduced to about half its historic size.  The lost marsh at the 
mouth of the Big Fishweir Creek cannot be restored in its original configuration
because four privately owned boat docks and attached long boardwalks are now 
present.  The marsh “island” is proposed in an adjacent location within 200 feet
of this former marshland. 

The created marsh “island” would increase surface area of both emergent and 
SAV habitat by approximately 2.3 acres. The created marsh area would provide
increased species diversity to support many species including wading birds such
as the endangered wood stork, waterfowl, and songbirds (Kent et al, 1994;
Fletcher, 2003).  The marsh island would increase water quality and decrease
siltation and turbidity in the area due to increased flow velocities. Manatees 
would be more likely to access the entire area due to the creation of deep water
channels around the island, along with the increased surface area of littoral
shelves and tidal flats containing vital foraging resources (USFWS, 2007). 

Additionally, creation of the marsh island would provide an on-site disposal area
for materials dredged throughout the stream channel, thus providing a 
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Formulation of Alternative Plans 

significant reduction in costs associated with the dredging component of this
project. Disposing of material on-site would eliminate the need and cost of
temporary storage for dewatering; as well as handling and transport of the
material through residential neighborhoods, and costly disposal of the material
at an off-site facility such as a landfill.  

The marsh island would be constructed using geo-textile tubes, high strength 
textile tubes used commonly for erosion control, dewatering purposes, or creation
of marine structures.  For this application they would be used to contain the
dredged material, eliminating the need for offsite disposal of this material.  In 
addition to offering a convenient disposal option for the dredged material, geo
textile tubes can be filled in place and offer the necessary soil for island 
construction while serving as a container and preventing natural elements from
eroding the island.  

Once the tubes are filled to the desired elevation, an emergent herbaceous plant
community would be planted on top of the island.  Species will include native
fresh and brackish water tolerant species (FNAI, 1990) with composition similar
to the existing marsh.  Although not yet designed, dominant species such as salt-
meadow cord grass (Spartina patens), saltwater cordgrass (Spartina 
alterniflora), and black needle rush (Juncus roemerianus) would be planted or 
seeded along with non-dominant desirable vegetation. 

A sediment trap would be recommended as part of the design of the marsh
island. The sediment trap, an area of the submerged bottom deepened to a depth
greater than the surrounding bottom, would reduce flow velocity and encourage 
sediment deposition.  This would decrease the area requiring future 
maintenance dredging and prevent constriction of the navigation channel beyond
the island. 

Once the island is constructed, signage will be posted to prohibit recreational
use, such as grounding small watercraft, trampling, camping, etc.  Furthermore, 
the island substrate will be covered with established herbaceous vegetation, and 
will only be briefly exposed at high tide. For the remainder of the time, the 
island will stay inundated, and thus be inaccessible for recreational purposes. 

5.3 MANAGEMENT MEASURE RELATIONSHIPS 

The following table illustrates how the problem statements, objectives, and
potential solutions (Management Measures) relate to one another (Table 1) 

Big Fishweir Creek Final DPR and Final EA January 2012 
5-8 



   

   
    

  

    
 

 
   

 
 

  
 

 
 

   
 

 
 

 

 
 

 

  
 

 
  

  
 

 
    

 
       

 
 

 

 
 

   
 

    
 

   
   

 
 

 
  

  
 

   

Formulation of Alternative Plans 

TABLE 1.  MANAGEMENT MEASURE RELATIONSHIP TO PROBLEM STATEMENTS AND
 
OBJECTIVES
 

Problem Statement Potential solution (management 
measure) 

Objectives 

1. External sediment loads have resulted in a 
loss of wetlands and aquatic habitat, 
including those for listed species. 

Remove sediment. 2.  Restore substrate for benthic 
communities including Essential
Fish Habitat. 
6.  Re-establish a manatee access 
corridor for foraging. 

Sediment trap 4.  Improve water clarity for 
submerged and emergent aquatic
vegetation restoration. 
5.  Restore stream profile to 
improve hydrologic conditions to
support restoration of a healthy 
ecosystem. 

Reconnect wetlands in upstream area (cut 
through berm in Area A) 

5.  Restore stream profile to 
improve hydrologic conditions to
support restoration of a healthy 
ecosystem. 

Create marsh “island” 1.  Increase spatial extent of
wetlands. 

2. Loss of wetlands has resulted in a loss of 
wildlife habitat, especially for state and 
federally listed threatened and endangered
species. 

Create marsh ‘island”. 1.  Increase spatial extent of
wetlands. 

3. Manatee access corridors and food sources are 
no longer available. 

Restore/Create manatee corridors. 3.  Increase habitat for manatee, 
wading birds, and aquatic flora &
fauna. 
6.  Re-establish a manatee access 
corridor for foraging. 

Provide food sources for manatees – contour 
streambed; plant SAV, EV. 

3.  Increase habitat for manatee, 
wading birds, and aquatic flora & 
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Formulation of Alternative Plans 

Problem Statement Potential solution (management 
measure) 

Objectives 

fauna. 
4. Wading bird habitat has decreased in area 

and remaining areas are in a degraded 
condition. 

Restore/create habitat for wading birds. 4.  Improve water depth and 
flushing frequency for submerged
and emergent aquatic vegetation 
restoration. 

Create marsh “island”. 1.  Increase spatial extent of
wetlands. 

5. Silt and organic sediment cover previous
stream habitat resulting in turbidity plumes
during rain and wind events contributing to
loss of benthic habitat and decreased 
dissolved oxygen levels in the water column. 

Remove sediments. 3.  Increase habitat for manatee, 
wading birds, and aquatic flora &
fauna. 
4.  Improve water depth and 
flushing frequency. 

5.  Restore stream profile to 
improve hydrologic conditions to
support restoration of a healthy 
ecosystem. 

6. Water quality (turbidity, suspended solids, 
biological oxygen demand (BOD)) has been 
degraded in the creek due to runoff. 

Removing sediments and preventing 
sediments from returning to system by 
including sediment traps complementing
ongoing City of Jax projects to reduce overland 
transport of sediments. 

4.  Improve water clarity for 
submerged and emergent aquatic
vegetation restoration. 
5.  Restore stream profile to 
improve hydrologic conditions to
support restoration of a healthy 
ecosystem. 
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Formulation of Alternative Plans 

5.4 ISSUES AND BASIS FOR CHOICE 

5.4.1 Management Measure Consolidation 

Management Measures were discussed and a determination of their area specific 
appropriateness was established. 

•	 It was determined that planting SAV was only appropriate for Area D. 
•	 Conditions for sustaining EV could not be achieved in Area A and 

therefore EV dropped from consideration in that Area. 
•	 Exotic species did not occur in Area D and was therefore dropped from

consideration. 

Two Management Measures – stabilize banks and install trash collectors – were 
dropped from consideration.  The team defined “stabilize banks” as ensuring that
the restored areas could support their designated habitat. 

Since stabilization supports restoration as a constraint rather than an actual
Management Measure, it is considered to be a part of the construction 
conditions.  Installing trash collectors was determined to be a measure 
conducted outside of the project area.  Catchment features installed in areas 
where runoff flows into the project area would be more appropriate, as they 
would prevent trash from entering the project area rather than letting it enter
the project area and then removing it. Therefore, trash collector implementation
was eliminated as a Management Measure. 

Re-contouring of the streambed was determined to be inherent in the removal of
sediments. The primary reason for removing the sediments was to improve the 
aquatic habitat and increase flushing and circulation.  Therefore, the re-
contouring Management Measures has been included as part of the “remove 
sediments” Management Measure. 

5.4.2 Management Measure Constraints 

Removal of the sediments and sand forming the upland berm on the north side
bank of Area A is considered an important management measure due to its
anticipated improvements to fish habitat and overall water quality. Removing
the berm completely would be cost prohibitive due to its size and degree of
vegetation coverage.  The project cost must be limited to no more than 
$5,000,000 (federal share).  Therefore, the wetland reconnection management
measure would consist of cutting the berm in several places to allow for water to 
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Formulation of Alternative Plans 

flow in and out.  This option provides the same intended benefit and is more cost
effective than complete removal of the berm.  

Accumulated sediments in Area D, between the Ortega and St. John’s Rivers,
would be removed to create either one stream channel or split in two.  A two 
channel option was chosen as “best” for the hydrological function in Area D.
Maintaining two channels would reduce residence time during the ebb and flood
tides of Big Fishweir Creek.  Additionally, models of the north side channel
indicated a sinuous behavior; which is considered best for hydrological function,
as well. 

Construction of a marsh island would add benefits for wading birds and other
wildlife.  The marsh island is proposed near the creek mouth in Area D.  In effort 
an to reduce project costs, dredged material from upstream restoration would be 
used to create this marsh area. If all available material is used, the proposed 
area would cover approximately 2.3 acres.  The marsh would likely be inundated
at times of high tide and exposed at low tide. Geotubes and vegetation would 
prevent erosion of the marsh island. 

Creation of the marsh island, in combination with a double channel system,
would aid in the self-sustaining characteristics of the restoration project, by
reducing the residence time of water and sediment.  The channels would 
maintain a velocity profile high enough to keep sedimentation to a minimum,
allowing sediment to exit the creek instead of being deposited on the creek
bottom. 
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Formulation of Alternative Plans 

5.5 ARRAY OF MANAGEMENT MEASURES BY AREA 

The final array of Management Measures is illustrated in Table 2. 

TABLE 2.  FINAL ARRAY OF MANAGEMENT MEASURE 
POSSIBILITIES BY AREA 

Remove 
sediment 

Plant SAV Plant EV Remove 
exotics 

Reconnect 
wetlands 

Create 
Marsh 
Island 

Area A X X X 
Area B X X X 
Area C X X X 
Area D X X X X 

5.6 FORMULATION OF ALTERNATIVE PLANS 

5.6.1 Alternative Formulation Rationale 

Alternatives were developed using the four ecologically distinct areas as each
area will require a different type of restoration plan.  See Figure 17 and Figure 
18 for a general delineation of the four ecological areas. 

FIGURE 17.  PROJECT AREAS A AND B
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Formulation of Alternative Plans 

FIGURE 18.  PROJECT AREAS B, C, AND D 

5.6.2 Key Assumptions of Plan Formulation 

Vibracore sampling of sediments was completed to a depth of five or ten feet
dependent on depth of water.  The ten foot deep samples were obtained where
water depth allowed boat access. Below this ten foot depth, the substrate 
composition is unknown.  It can be assumed that dredging operations will not
experience complications due to the presence of rock; however, the settlement of
the silt substrate due to the marsh island creation cannot be estimated with 
confidence until more soil information is obtained.  For feasibility cost purposes,
the amount of settlement was assumed to be negligible. 

5.6.3 Benefit Development 

The benefit analysis employed to assess the habitat value and function of the Big
Fishweir Creek was derived using Habitat Units that were based upon land use
and plant communities collectively referred to as habitat types. The entire area
within the project limits, including the stream system and adjacent developed 
land was mapped prior to the start of the benefit analysis. Urbanized land use 
such as residential, commercial, industrial and roadways were eliminated from 
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Formulation of Alternative Plans 

the process as these areas are not natural or native, and are excluded from any
project-specific restoration activities.  For each habitat type within the project
limit, the spatial area (acreage) was determined using GIS (ESRI ArcView ™).
Polygons of each natural or native area were delineated from aerial 
interpretation supported by ground-truthing at the project site to determine
each habitat type within each of the four areas (Areas A, B, C, and D) that
comprise the total project (Figure 19).  These habitat types include: 

• Streambed 
• Mixed Hardwood Bottomland (Forested Wetland) 
• Freshwater Marsh 
• Freshwater/Brackish Water Marsh 
• Tidal Flat 
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FIGURE 19.  HABITAT TYPES
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Formulation of Alternative Plans 

The Habitat Quality Ratings (habitat value) of the individual habitat types
targeted for restoration within each area were evaluated on a scale of 0 to 1.0
with 1.0 being the highest potential for achieving the restoration objective 
evaluated.  The quality evaluation is subjective and represents the best 
professional assessment provided by the expertise of the Corps’ staff 
biologist/botanist.  Habitat types found to be severely disturbed by urbanization,
prior storm or fire events, minimal to no wildlife usage, or fully  encroached by 
nuisance/invasive exotic or inappropriate vegetation typically found in the native
plant community represent the lowest end of the scale with an assigned value of
zero (0).  Habitat areas of pristine native plant community consisting of no prior
disturbance, absence of invasive/nuisance vegetation, high wildlife usage, and
appropriate hydrology regime along with other performance factors, receive an
assigned value index of one (1.0). 

A perfect score of 1.0 was not found to exist within this project area and is
considered unlikely to be found within an urban setting. Likewise, areas of 
extreme or recent disturbance were also not found within the project limits.
Typically, habitat values fell within a moderate range from 0.3 to 0.8 which best 
represent recovery from prior disturbance of urban development, road 
fragmentation, storm or fire event damage, encroaching invasive exotic /
nuisance or other inappropriate vegetation, as well as limited wildlife usage and
artificially adjusted hydrologic regime. Physical indications of these 
environmental factors were noted during site visits within the project area for
each of the habitat types. 

The habitat benefits were compared to the existing condition, the FWOP 
scenario, and proposed restoration measures. These measures include: 

•	 Removal of sediment, 
•	 Planting sub-aquatic vegetation, 
•	 Planting emergent vegetation, 
•	 Removal of invasive/exotic vegetation, 
•	 Reconnect wetlands in Area A (Cut through a man made stream-side 

berm, 
•	 Creation of an herbaceous marsh island within the streambed (specific 

to Area D only). 

Although the creation of the marsh island within Area D assumes the removal of
sediment from Areas A, B, C, and D; it provides benefits within Area D that are
unique to this restoration activity. 

The focus of the habitat benefits analysis was on use of each habitat type by
targeted wildlife such as manatee, fish, macroinvertebrate species, migratory 
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Formulation of Alternative Plans 

birds, and small to moderately sized mammals that could potentially occur in the
project area.  Additionally, desirable native flora species contributing to the
biodiversity within plant communities found throughout the region were also
expected to benefit from the restoration within the target areas of the project,
such as the freshwater/brackish water marsh.  The purpose of the benefit
analysis is to demonstrate that as restoration activities occur within each area of
the project, measurable benefit would accrue to the habitat types within the 
areas.  The metric used to define the increase in benefit to each identified target
is the Habitat Unit. 

Habitat Units were calculated, within a Microsoft Excel™ spreadsheet (see 
Tables 2 and 3 in Appendix C), by multiplying the habitat value by the 
acreage of each habitat type within each of the four areas: 

Hu = Hv * Ht 
Equation 1: Habitat Unit Calculation 

HUi(x) = HVi(y) * HTx 
Where:  

HUi(x) = Habitat Units in Area x for Management Measure i 
HVi(y) = Habitat Quality Rating for Habitat y for Management Measure i 
HTx = Habitat Acreage in Area x 

Each HU for each habitat type for a single Management Measure within a
project area was then summed to find the total Habitat Units “lift” or 
improvement due to that restoration activity within that area, see Equation 2. 

Equation 2: Total Habitat Units per Management Measure within an Area 

𝑛
𝑀𝐻𝑈𝑖(𝑥) =  𝐻𝑈𝑖(𝑘)

𝑘=1 

Where 𝑀𝐻𝑈𝑖(𝑥) is the total Habitat Units for each Management Measure i in 
area x; k is the habitat type, and n is the total number of habitat types for area x. 

To avoid double-counting, a sum of the total Habitat Units for each restoration
activity within each area was further weighted by a subjective assessment of
contribution each restoration activity will have on the area (Equation 3). 

Equation 3: Habitat Unit Weighting Factor Calculation 

𝑊𝐻𝑖(𝑥) = 𝑀𝐻𝑈𝑖(𝑥) ∗ 𝑊𝑖(𝑥) 
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Formulation of Alternative Plans 

Where MHUi(x) is the total Habitat Units for each Management Measure i in 
area x; Wi(x) is the weight of the effect of Management Measure i on area x; and 
𝑊𝐻𝑖 is the weighted sum of Habitat Units for Management Measure i in area x. 

For example, within Area A, there are three habitat types:  the streambed, the 
mixed hardwood bottomland (wetland forest), and a small freshwater marsh.  
Three restoration activities were expected to provide benefit to those target
species within the habitat types (i.e. manatee, fish, migratory birds, 
macroinvertebrates and small mammals).  The restoration activities include 
removal of sediment, removal of exotic vegetation, and reconnection of wetlands.  
These activities were weighted by their overall contribution to Area A so that
30% was assigned to the removal of sediment, 30% to the removal of exotic
vegetation, and 40% to the wetland reconnection.  The assessment was based on 
observation of current streambed characteristics for this area, the observed 
population density of exotic invasive vegetation, and condition of the adjacent
forested wetland hydrology. From these observations, it was apparent the most
contribution to Area A will be derived from the cutting through the berm to 
restore the hydrology of the forested wetland. 

Other benefits expected in Area A would be increased usage by manatee and 
increased biodiversity of native vegetation due to the removal of exotic plant
species.  Therefore, a higher weight was assigned to the wetland reconnection
activity whereas the other two activities were expected to provide lower, but
equally, divided, benefits..  This subjective weighting exercise was applied to
each of the areas to calculate the contribution to target benefits identified for
these areas.  Furthermore, the weight factor allowed the benefit analysis to be
incorporated into a management measure matrix for application in costs 
analysis.  This analysis required that the Habitat Units not exceed the acreage
of the project area. 

The evaluation of each restoration activity within the four habitat areas 
provided the estimated lift to target benefits when compared to the existing
condition or the “No Action” scenario.  Incorporating the Habitat Unit-based
benefit analysis assessment into a cost analysis or management measure matrix
identifies “Best Buy” alternatives to be considered for the feasibility of the Big
Fishweir Creek aquatic restoration project.  The tables that summarize the 
benefits per habitat type, along with the results of the derived Habitat Units are
included in the Environmental Appendix C. 

5.6.4 Performance Measure Criteria 

Performance Measures are the manner in which the restoration project will be
weighed to determine whether success criteria are being met, with respect to the
objectives and goals as described in Section 2.3 of this report.  
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Formulation of Alternative Plans 

Each Management Measure comprising the project alternatives has been 
evaluated on its ability to meet specific performance targets or end points, such 
as utilization of the restored aquatic systems by manatee, wood storks, 
migratory birds, and wildlife.  Success criteria will include improvement of 
incidental water quality, vegetation biodiversity, and hydrological connection
and flow.  Pre-construction surveys related to each performance measure will be
conducted by qualified biologists and scientists to provide a baseline for which
post-construction conditions can be evaluated. These performance measures are
discussed relative to the benefit that is expected to occur as a result of specific
Management Measures. 

5.6.4.1 Protected Species (Manatee and Wood stork) Utilization. 

Although based on informal and unconfirmed eyewitness reports, prior 
observations of manatees by long-term residents indicate that the animals were
utilizing the creek before the sedimentation events of the 1970’s With the 
opening of the channel from the mouth of Big Fishweir Creek to the terminal
point of the project at Roosevelt Boulevard (US Rte 17) Bridge, the team expects
that once again manatees would have access to the restored aquatic resources of 
most of this waterway.  A tool to measure this usage consists of periodic 
monitoring for sightings of manatees within the lower portion of Big Fishweir
Creek (Areas B, C and D).  These areas are most likely to be visited by manatees 
due to the restoration of freshwater/brackish water marsh habitat and SAV beds
(USEPA, 2007).   Data collection would include individual counts, date, time of 
day, general condition, and other relevant information. This data collection 
should be conducted under the direction and coordination of a biologist with
specific wildlife discipline, but actual data collection may be done by volunteers,
students, or other interested individuals, creating an added value of 
environmental education as an outcome of project. 

Wood storks have not been observed in or adjacent to Big Fishweir Creek
recently, although they have been sighted throughout the City of Jacksonville.  
Restoration of the Big Fishweir Creek system, especially the creation of the
brackish marsh island, is a promising measure to entice wood storks to use these
areas for part of their life processes (USEPA, 2007).  Establishment of emergent 
vegetation and restoration of benthic macroinvertebrate communities would 
encourage forage and resting opportunities for the endangered wood stork 
(UNF/UJ, 2010). 

A measure of success attracting wood storks is to document actual sightings of
the species, either by structured monitoring events at anticipated seasonally-
dictated usage times, or by individuals under direction of an ecologist. To 
accommodate this, flyers or other media materials can be distributed with 
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Formulation of Alternative Plans 

contact information for reporting of wood stork sightings to the coordinating
professional, whether it is the Corps, US Fish and Wildlife Service, Florida Fish
and Wildlife Conservation Commission, or other entity entrusted with this 
responsibility. 

5.6.4.2 EV and/or SAV Planting Performance 

Vegetation planting would colonize the Creek in or on the fringe of existing
wetland systems, including the fresh and brackish water marsh, littoral shelves,
and tidal flats associated with streambeds. In addition, plantings would be 
recommended on the created brackish marsh island at the mouth of Big 
Fishweir Creek.  Target benefits of the emergent and SAV plantings are focused
on improvement to the systems’ biodiversity, food resource for manatees, wood
storks, migratory birds, vertebrate and macroinvertebrate wildlife habitat, and
incidental water quality improvements (Fletcher, 2003).  Indirect benefits also 
include bank stabilization and increased aesthetic quality of the landscape 
(LSJBWG, 2010). 

Post-planting monitoring events supply the opportunity to evaluate the 
establishment success of each wetland habitat type(Steinmetz, 2009).  Typically,
monitoring is conducted by a qualified botanist or biologist with knowledge of 
wetland plant species.  A population density estimate is calculated by
determining the percent of native species cover in contrast to bare substrate
within a given area such as a one-meter square (3.3 feet). Multiple random
locations for the sampling sites would provide overall measurement of plant 
species distribution (Steinmetz, 2009). Success of the planting activity would be 
determined after repeated monitoring events clearly showed a trend of 
increasing plant cover.  Should this trend fail to become established, a 
contingency plan for resolving the issues causing the retarded plant growth
would be implemented and vegetation would be replanted. 

5.6.4.3 Exotic Invasive or Nuisance Species Removal 

Removal of exotic species within these habitat types would improve biodiversity, 
wildlife habitat, and overall aesthetic value; while reducing biomass output,
competition of resources with native species, and expansion of these prolific
species into adjacent areas (Kent et al, 1994).  Eradication success is measured 
by ground-truth survey of the affected areas to determine the potential for re
growth and re-establishment (IFAS, website). If it is determined that target
invasive species are persisting in native plant communities, the species count,
typically expressed as a percentage of the overall coverage within a plant 
community, and location must be identified for subsequent treatment to 
adequately address this concern.  This survey should be conducted by invasive 
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species specialists, and may be a component of the vegetation monitoring study
as described above. 

5.6.4.4 Wetland Reconnection (Restoration of Hydrology in Area A) 

As previously described in the existing conditions section for Area A (Section
3.2.1), the hydrological connection between the Big Fishweir Creek upper
streambed and the fringing freshwater marsh system has been severed by the
formation of an upland berm.  A consequence of this ongoing condition has been
a decline in the function and value of freshwater marsh due to encroachment of 
upland vegetation species that are inappropriate for this type of system (FNAI,
1990).  The proposed segment removal in the upland berm would provide a
mechanism for hydrological reconnection to this struggling wetland.  As water 
starts to infiltrate the area post-construction, the plant community should 
transition through natural recruitment to a more hydrophytic one appropriate to
an herbaceous-dominated freshwater marsh (Steinmetz, 2009). 

To determine if success criteria are met, a series of steps would be established.
First, a baseline plant species survey would be conducted to document the pre
project conditions. Cover density would also be measured. Data analysis would 
determine what upland species are present and where they are located within
the system.  Second, physical conditions at the site would be documented, such
as the presence of inundation soil saturation and hydric soil indicators.  Third, 
additional surveys would be conducted after completion of the berm cut activity
to distinguish whether a trend is being established by this transition from
marginal to proper hydration; these surveys would be based on the same 
parameters as established in the pre-construction surveys. 

As native wetland species recover dominance of the plant community, upland
species frequency, diversity and dominance would be expected to decline.   
Wildlife usage would be documented as well as presence of macroinvertebrates
and insects, to ascertain whether hydrologic re-connection is benefitting wildlife. 

5.6.4.5 Fish Usage and Essential Fish Habitat Performance 

Deepening Big Fishweir Creek will allow fish to access food resources, protective 
refuge from predators, spawning areas, and other habitat attributes necessary
for fish production (UNF/JU, 2010).  Improved water quality will play a critical
role in the enhancement of fish habitat.  In addition to the parameters employed
for water quality analysis, such as measured DO, turbidity, etc, sampling of the
substrate in various random locations throughout the streambed will reveal the
presence and productivity of macroinvertebrates, a decisive indicator for fish 
usage and evaluation of the habitat’s overall quality (UNF/JU, 2010).
Furthermore, an evaluation of the substrate composition based on grain size will 
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Formulation of Alternative Plans 

provide an indication of ongoing sediment deposition.  Evaluation of these 
parameters will determine whether restoration has increased the value of this
Essential Fish Habitat, and the overall success of restoration. 

Fish counts conducted by professional fisheries specialists, could be based on
stream shocking where appropriate or by seine netting, tidal block nets, and
other tools (Brodie, 2010). Sampling should be extended into the St Johns River
for determination of presence or usage by certain species adjacent to the Big
Fishweir Creek system in the St Johns River and nearby Ortega River (UNF/JU,
2010). The sampling events are recommended on a quarterly schedule to 
encompass all life-cyclic activities. Analysis of this data will provide evidence of
increased fish usage, patterns, and trends, as well as serve as a signal for any
potential problems or issues that may exist. 

5.6.4.6 Migratory Bird and General Wildlife Use 

Enhancement of habitat value of fringing wetlands and riparian lands adjacent
to the waterway, along with streambed improvement, are key components of the 
restoration of the Big Fishweir Creek system. Improvement of these areas is
aimed at providing desirable habitat for wading birds (such as wood storks), 
shore birds, raptors, songbirds, small to moderate sized mammals, reptiles,
amphibians, and macroinvertebrates.  Restored habitats would provide wildlife 
increased foraging, nesting, mating and resting opportunities and predator 
protection (Fletcher, 2003).  In order to assess the use of the various habitat 
types by wildlife, a general wildlife census should be conducted by qualified
specialists with species knowledge. The wildlife census would include recording
incidental sightings and counts of species, examination and analysis of animal
sign such as tracks or scat, nests, burrows, skeletal remains, identification of
species by calls and songs, and other indicators of use.  The data recording
should include the specific habitat type in which each species has been found, as
well as other pertinent data regarding use within the site. 

5.6.4.7 Water Quality Performance 

Water quality can be measured by a number of parameters that depict the
physical and chemical condition of the water column—such as dissolved oxygen
(DO), total suspended solids (TSS), fecal coliform, and others.  These parameters 
can be obtained either by discrete measurements/samples or by combining
representative measurements through temporal or spatial composite samples.
These measurements can then be statistically analyzed and compared with State
Water Quality Standards or with other measurements. To enhance the 
interpretation of these data, measurements can also be systematically combined
with scientifically-recognized indices such as the Water Quality Index (WQI) and
Trophic State Index (TSI). 
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Formulation of Alternative Plans 

Changes in water quality may also be measured by assessment of the in-stream
benthic macroinvertebrate community.  Indices such as FDEP’s Stream 
Condition Index (SCI), Estuarine Condition Index (ECI), Stream Habitat 
Assessment, and Shannon-Weaver Species Diversity Index can utilize 
macroinvertebrate data to assess the water quality condition of the waterbody. 

5.6.4.8 Hydrologic Performance after Sediment Removal 

Dredging and island and channel creation will lead to higher channel velocities
and a decrease in water column residence time within Big and Little Fishweir
Creeks.  This velocity increase would decrease the deposition of sediment in the 
creeks, which in turn would allow the channels to remain at the dredged depth 
longer.  Water velocity within the creek would be measured using a dye study
with Rhodamine and a Fluorometer or by releasing drogues (small, floating
disks) into the creek.  By recording the movement and residence time of the dye
or drogues, a reduction in residence time can be established. 

5.6.4.9 Alternative Evaluation and further Formulation 

Costs and benefits were applied to each of the selected Management Measures.
This information was input into IWR Planning Suite software to develop a list of
potential alternatives.  There were a total of 4609 plans generated.  Of those, 54 
were deemed cost effective and of those, four were deemed “Best Buys”. 

“Best Buy” plans are those that are most cost-effective in production of benefits
for a given level of benefits.  The No Action alternative is included as a “Best 
Buy” because by definition, it does not incur project costs. Because the No Action
alternative provides no benefits it is seldom the best option, however. 

The full list of the 54 cost effective plans can be found in Appendix D. 

5.6.5 Final Alternative Development 

The “Best Buy” plans were chosen as a starting point to develop an intermediate
array of alternatives. 

Table 3 illustrates features of the three “Best Buy” plans.  The No Action 
Alternative (also called “Future Without Project”) contains no features. 

Major differences between alternatives are: 
•	 Alt 1 and 2 do not include removal of sediments and Alt 3 includes it in 

all four Areas; 
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Formulation of Alternative Plans 

• Alt 3 includes creation of a Marsh Island in Area D; 
• Alt 2 does not include removal of exotics in Area C. 
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Formulation of Alternative Plans 

TABLE 3.  INTERMEDIATE ARRAY OF ALTERNATIVES
 
No 

Action Alt 1 Alt 2 Alt 3 

Area → A B C D A B C D A B C D 
Remove 
sediments X X X X 

Remove exotics X X X −6 X X − X X X − 

Plant EV − X X X − X X X − X X X 
Plant SAV − − − X − − − X − − − X 
Reconnect 
wetlands (cut
through berm) 

X − − − X − − − X − − − 

Create Island X 

Summary 

No 
efforts to 
restore 
the creek 
will 
occur. 

Plant EV in Areas B, 
C, and D; plant SAV 
in Area D; remove 
exotics from Areas A, 
B, and C; cut through 
berm in Area A 
(reconnect wetlands). 

Plant EV in Areas B, 
C, and D; plant SAV 
in Area D; remove 
exotics from Areas A, 
and B; cut through 
berm in Area A 
(reconnect wetlands). 

Plant EV in Areas B, C, 
and D; plant SAV in 
Area D; remove exotics 
from Areas A, B, and C; 
cut through berm in 
Area A (reconnect
wetlands); remove 
sediments in Areas A, 
B, C, and D; create 
marsh island. 

6 A “−“ indicates that the feature is not applicable to that Area. 
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Formulation of Alternative Plans 

Alternatives 1 and 2 are nearly identical in features and were selected because 
they were best-buys.  The differences between the two are small enough to risk 
redundancy.  Therefore, an additional cost effective alternative, Alt 2a, was 
selected based on engineering discretion.  Alternative 2 was eliminated, in lieu of 
Alt 2a. 

Alt 2a was developed as an alternative without a wetlands reconnection 
Management Measure.  The measure was removed in anticipation of public
opposition to cutting through the berm.  Sediment Removal (dredging) and 
Marsh Island Management Measures were added to Alt 2a due to their potential
to improve water quality and to restore manatee habitat.  The next best cost 
effective plan did not include planting emergent vegetation in Areas B and C;
therefore, those options were not included in the new alternative. 

The final array of alternatives for evaluation is as follows: No Action, Alt 1, Alt
2a, and Alt 3 (Table 4). 
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Formulation of Alternative Plans 

TABLE 4.  FINAL ARRAY OF ALTERNATIVES.
 

No Action Alt 1 Alt 2a Alt 3 
Area → A B C D A B C D A B C D 

Remove 
sediments 
(dredge creek) 

X X X X X X X X 

Remove 
exotics X X X −7 X X − X X X − 

Plant EV − X X X − X − X X X 
Plant SAV − − − X − − − X − − − X 
Reconnect 
wetlands (cut
through berm) 

X − − − − − − X − − − 

Create Island X X 

Summary 

Do nothing. Plant EV in Areas 
B, C, and D; plant
SAV in Area D; 
remove exotics 
from Areas A, B, 
and C; cut through 
berm in Area A 
(reconnect
wetlands). 

Plant EV in Area D; 
plant SAV in Area
D; remove exotics 
from Areas A, and 
B; remove 
sediments in Areas 
A, B, C, and D; 
create marsh island. 

Plant EV in Areas 
B, C, and D; plant
SAV in Area D; 
remove exotics from 
Areas A, B, and C; 
cut through berm in 
Area A (reconnect
wetlands); remove 
sediments in Areas 
A, B, C, and D; 
create marsh island. 

7 A “−“ indicates that the feature is not applicable to that Area. 
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Evaluation and Effects of Alternatives 

6 *EVALUATION AND EFFECTS OF ALTERNATIVES 

The following discussion highlights considerations for issues and benefits that
may arise from construction and implementation of the proposed alternatives.  A 
discussion of each proposed alternative with respect to its overall effect on the
environment, including ecosystems, within the Big Fishweir Creek watershed is
included in the successive subsections.  The “No Action” alternative has been 
previously addressed in Section 4, “Future Without Project”, and therefore is not
included in this section. 

6.1 EVALUATION CONSIDERATIONS 

6.1.1 Sustainability Considerations 

Sustainability is a significant consideration of this restoration project.  If 
measures are not provided to ensure sustainability, benefits may be reduced or
rendered ineffective. 

Implementation of project stabilization measures will contribute to 
sustainability in reduction of sedimentation - the main contributing factor to the
original degradation of Big Fishweir Creek.  Planted vegetation will encourage
natural vegetative “fill-in”; thus reducing erosion and contributing to benefits
associated with sustainability and support of a healthy ecosystem. 

To address sediment loading from upstream sources, the City of Jacksonville,
FDEP and SJRWMD have constructed additional stormwater receiving ponds in
the upstream areas.  The City has gradually replaced failing septic tanks with 
sewers.  The watershed is now essentially built out. 

State agency efforts addressing the nutrient TMDL for the Lower Saint Johns
River Basin will help to address flood tide silt loadings that are derived from the
die-off of freshwater blue-green algae. Implementation of construction Best
Management Practices in the Ortega River watershed should also marginally
reduce silt loadings into the Big Fishweir Creek Watershed. 

These agency measures, along with the Management Measures discussed in this
report, reinforce and contribute to the long term self-sustainability objectives of
the Big Fishweir Creek Restoration project. 

6.1.2 Vegetative Considerations 

Vegetative communities would be temporarily impacted by short-term exposure
of soils and substrate.  The use of mechanized equipment or manual laborers 
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Evaluation and Effects of Alternatives 

may cause unavoidable trampling of native vegetation and compacting of soils or
substrate. 

Removal of exotic vegetation may temporarily impact desirable native vegetation
by equipment usage such as chainsaws and/or brush-cutters for removing woody
invasive and undesirable species.  Additionally, splash-over may occur from
spray herbicide application to adjacent species. 

These temporary impacts would cease upon the completion of all restoration
activities; wherein benefits of the vegetative restoration would begin. 

6.1.3 Wildlife Considerations 

Wildlife and their activities may temporarily become displaced or disrupted
during construction activities.  An initial permanent impact to invertebrate
benthic species may occur during dredging operations.  Likewise, temporary
disruption of fish activities may occur with dredging activities due to sediment
suspension and removal of food sources. 

Overall, the implementation of the preferred alternative would benefit species of
invertebrates, amphibians, reptiles, fish, birds, mammals, and endangered 
species (such as the wood stork and manatee).  Restoration would provide 
additional food resources for foraging through increased diversity of native 
vegetation in the restored wetlands, upgraded water quality needed for benthic
organisms to thrive, and increased cover for protection from predators, as well as
nesting and nurturing young (Fletcher, 2003). 

Degraded water quality from sediment, nutrient and bacterial loading poses a
significant threat to the life processes of fish species and could further inhibit
their use of Big Fishweir Creek for spawning, breeding foraging and growth.  
Restoration of aquatic resources including planting of emergent and sub-aquatic
vegetation would promote and encourage increased fish productivity through
improved habitat opportunities. 

Restoration of existing and lost marsh systems would provide an opportunity to
enhance habitat suitable for migratory birds including wading birds and water 
fowl (Fletcher, 2003).  Restoring habitat would encourage more use and 
improved survival and reproduction of these species. 

Restoration of wetlands and riparian zone along the stream of Big Fishweir
Creek would enhance habitat for mammals, thus creating additional 
opportunities for wildlife usage including nesting, foraging, cover, and nurturing 
young.  Additionally, the Big Fishweir Creek Aquatic Restoration Project has the
potential to greatly benefit two endangered species, the manatee and the wood 
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Evaluation and Effects of Alternatives 

stork through the creation of desirable habitat.  Without restoration of the creek, 
it is unlikely these species would inhabit the project area. 

6.1.4 Water Quality Considerations 

The alternative recommended in this report would likely serve to supplement
the pollution load abatement activities conducted by other agencies.  Decreases 
in silt and other suspended solids in the water column would provide less
substrate for the bacteria to adhere and spatial increase of all aquatic vegetation
would likely improve nutrient uptake from the water column. 

Correspondingly, the implementation of pollution load reduction activities would 
perhaps enhance the effectiveness of this ecosystem restoration project by 
reducing silt smothering of aquatic habitats and providing a more diverse 
aquatic fauna that can utilize the restored habitats.  Since the State pollution 
load reduction projects and the Federal aquatic ecosystem restoration project
share the same objective--to improve the overall health of Big Fishweir Creek
watershed, the combination of these projects would enhance the overall success
of the other agency’s projects. 

6.1.5 HTRW Considerations 

A few contaminants were detected above recommended levels in FDEP’s Soil 
Cleanup Target Levels (SCTLs) tables for soil.  However, in accordance with ER 
1165-2-132, the dredged material will not qualify as hazardous, toxic, or 
radioactive waste (HTRW) because it is not within the boundaries of a site 
designated for a response action under CERCLA. At this time, the team believes 
that the contaminants found would not be a problem for the creation of the 
marsh island. 

The team proposes to use the accumulated sediment from the dredging activity
as the foundation of a created marsh island.  The 2008 chemical analysis on the 
sediment shows that except for one clean spot, the accumulated sediment 
contains contaminants throughout the project area, including at the proposed 
island site.  This proposal was discussed with the FDEP permitting group.  After 
reviewing the sediment chemical analysis results, the FDEP determined that it
will be permissible to move contaminated material from one spot to another spot
of equal or greater contamination within the same waterway, and contain it
within an island.  This should expedite the FDEP permitting process.  The 
FDEP also determined that the levels of contamination would be addressed 
through operational protocols.  Elutriate analyses from the 2008 sampling event
suggest that sediment contaminations should not be significantly reintroduced
to the water column when agitated.  Contaminants tend to adhere to silty 
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Evaluation and Effects of Alternatives 

particles and thus, should be retained by Best Management Practices 
implemented to control turbidity. 

Bacteria not adhering to sediment particulates should be sufficiently diluted by
ambient water from the Big Fishweir Creek, Ortega, and St Johns River 
watersheds to meet state water quality standards within the project mixing 
zone. 

6.1.6 Aesthetics Considerations 

Construction activities, including dredging and creation of aquatic habitat,
would temporary impact the aesthetic quality of the project site.  The use of 
heavy machinery, vehicular access, and exposed soils and substrate during the
restoration of the site would impede the overall view of the stream and 
immediate adjacent lands.  However, upon completion of the restoration, the 
aesthetic quality would be enhanced by the re-establishment of healthy,
functioning wetland systems that contain native vegetation that is appropriate
for the particular plant communities, as well as the removal of invasive, 
undesirable vegetation that currently is present throughout Areas A, B and C.  

Furthermore, the restored aquatic systems would encourage wildlife usage that
will welcome more species of raptors, songbirds, waterfowl, shorebirds, and 
wading birds directly improving the aesthetic value of this area.  Finally, the
increased probability of viewing wildlife, including manatees along the stream
system would be a great improvement when compared to the current condition. 

6.1.7 Noise Considerations 

Although an increase in noise may occur during construction activities 
associated with the project, these noise levels are anticipated to remain 
consistent with existing levels upon its completion. 

6.1.8 Air Quality Considerations 

Project related temporary impact to ambient air quality may occur during
construction activities from the exhaust of heavy equipment, including a dredge
boat and accompanying barges.  This impact would cease upon completion of the 
activities and would not result in any long-term change to the ambient air
quality as a result of this project. 
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Evaluation and Effects of Alternatives 

6.1.9 Submerged Cultural Resource Considerations 

Two submerged cultural resources are located within the project area.  A 100
foot buffer zone for avoidance is required for both the “Fishweir Creek Barge”
and the dugout canoe features. 

If dredging operations are implemented, as part of the alternative plan, the
suspected location of a sunken historic vessel within the streambed would be 
positively located by a qualified archaeological historian and avoided during all
stages of the proposed dredging activities. 

6.2 EFFECTS OF ALTERNATIVE 1 

Alternative 1 only partially meets the objectives established in this report.  It 
includes removal of exotic vegetation, planting of EV and SAV, and wetland 
reconnection via “cut thru berm” construction. 

Most notably, it is the only alternative that does not include major rehabilitative
construction; removal of sediments or the marsh island.  Therefore, construction 
operations would be minor and mostly impose temporary impacts on plant 
communities and habitat. 

Manatee habitat improvements are not anticipated with Alternative 1.  Without 
proper sediment removal, access to the creek and tidal flushing would remain
restricted.  However, the measures included with Alternative 1 would improve
the Big Fishweir Creek ecosystem above the “Future Without Project”. 

6.3 EFFECTS OF ALTERNATIVE 2A 

Alternative 2A meets or partially meets the objectives established in this report.
It includes removal of sedimentation, removal of exotic vegetation, planting of 
SAV in Area D, and construction of the marsh island.  

Most notably, it is the only alternative that does not include wetland 
reconnection measures.  Wetland reconnection is a desired component for full 
restoration.  This alternative, however, does address the extraneous sediment 
loads contributing to the current loss of wetlands. 

Impacts from implementation of Alternative 2A would be mostly due to dredging
and marsh island construction operations.  Impacts are anticipated to be 
temporary and would not have any effect post-project. 
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Evaluation and Effects of Alternatives 

6.4 EFFECTS OF ALTERNATIVE 3 

Alternative 3 is the only alternative that meets all the objectives established in
this report.  It includes removal of sediments, removal of exotic vegetation, 
planting of EV and SAV, wetland reconnection via “cut thru berm” construction,
and creation of the marsh island. 

Alternative 3 is the only alternative that includes both marsh island creation
and wetland reconnection.  Alternative 3 includes all the management measures
presented in the final array of Section 5.5.  Therefore, Alternative 3 is believed 
to provide the most improvements to the Big Fishweir Creek ecosystem. 

Conversely, Alternative 3 would create the most impact from construction
activities; the greatest coming from dredging operations and creation of the 
marsh island.  However, these impacts would only occur during the life of the
construction activities and will not have any effect post-project. 

6.5 PROJECT COST ESTIMATES 

Project costs were determined for each of the Management Measures in each of
the project areas. These costs are listed in Table 5. 

The breakdown of costs by Management Measure for each alternative is shown
in Table 6. Further cost estimate details are located in Appendix E. 

Estimated project costs for each alternative are; 

• $696,754 for Alternative 1, 
• $3,842,179 for Alternative 2a, and 
• $3,880,830 for Alternative 3. 
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Evaluation and Effects of Alternatives 

TABLE 5.  PROJECT COSTS PER MANAGEMENT MEASURE BY 

PROJECT AREA
 

Management Measure Area A Area B Area C Area D 
Remove Sediments (Dredging) $108,676 $276,161 $111,852 $926,110 
Remove Exotics $1,741 $2,704 $6,063 -
Reconnect Wetlands (Cut through
berm) $8,331 - - -
Plant Emergent Vegetation (EV) - $11,134 $5,153 $11,134 
Plant Submerged Aquatic Veg.
(SAV) - - - $9,749 
Island Creation - - - $895,517 
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Evaluation and Effects of Alternatives 

TABLE 6.  TOTAL PROJECT COSTS PER MANAGEMENT MEASURE 

FOR EACH PROJECT ALTERNATIVEii
 

No 
Action 

Alt Alt 1 Alt 2a Alt 3 
Construction 

09 Channels and Canals 

Mob/Demob - $7,155 $488,381 $491,723 
Remove Sediments - - $1,422,798 $1,422,798 
Remove Exotics - $10,508 $4,445 $10,508 
Reconnect Wetlands - $8,331 - $8,331 
Plant Emergent 
Vegetation (EV) - $27,421 $11,134 $27,421 
Plant Submerged
Aquatic Vegetation
(SAV) - $9,749 $9,749 $9,749 
Island Creation - - $895,517 $895,517 

Totals $0 $63,164 $2,832,025 $2,866,047 

Non-Construction 
01 Lands and Damages 

Construction Contract(s) 
Documents $0 $625,000 $625,000 $625,000 

30 Planning, Engineering and
Design (PED) 

Project Management Plan
(PMP) $0 $3,790 $169,921 $171,963 

31 Construction Management
(S&A) 

Project Management Plan 
(PMP) $0 $4,800 $215,233 $217,820 
Totals $0 $633,590 $1,010,154 $1,014,782 

Grand Totals $0 $697,000 $3,842,000 $3,881,000 

ii Grand Totals rounded to nearest $1000. Each project cost except for Real Estate includes 
interest during construction (IDC) calculated at 4.375% for a 6 month construction period with a
uniform middle-of-month payment stream.  Each project cost except for Real Estate includes
interest during construction (IDC) calculated at 4.375% for a 6 month construction period with a 
uniform middle-of-month payment stream.  IDC for Real Estate costs were calculated over 7 
months with all payments in the first month.  Each project cost except for Real Estate also 
includes Planning Engineering and Design (PED) costs calculated at 7.5% of construction costs;
and Construction Management (S&A) costs calculated at 9.5% of construction costs.  Island 
creation included dredging in Areas A through D without offsite disposal costs, plus one time 
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island creation costs, and Mob/Demob.  Dashes “-“ indicate that the management measure was 
not used in that project alternative. 
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6.6	 COST EFFECTIVENESS AND INCREMENTAL COST ANALYSIS 
COMPARISON OF ALTERNATIVES 

Cost effectiveness and incremental cost analysis was performed for all of the
proposed management measures using IWR Planning Suite software.  IWR 
Planning Suite combines all of the different possible management measures, and
uses the costs and environmental benefits of each management measure to 
produce various alternative plans from combinations of management measures. 

The first step of preparing the input data for IWR Planning Suite is to determine
all of the total costs per management measure on a separate basis.  These costs 
are summarized by project alternative in Table 7.  The costs are then 
annualized using the FY2011 Federal Discount Rate of 4.125% as published in
Engineering Guidance Memorandum (EGM) 11-01.   The planning horizon for
the project is 50 years, and this was the basis for the amortization calculations. 
Table 8 shows the annualized costs for each project alternative. 

TABLE 7.  SUMMARY OF TOTAL COSTS PER MANAGEMENT 
MEASURE BY PROJECT ALTERNATIVEiii 

Management 
Measure/Project 
Cost No Action Alte  1 rnative Alternative 2a Alternative 3 
Remove Exotics $ - $    12,085 $ 5,112 $    12,085 
Reconnect Wetlands $ - $ 8,331 $ - $ 8,331 
Plant Emergent 
Vegetation (EV) $ - $    31,536 $    12,805 $    31,536 

Plant Submerged
Aquatic Veg. (SAV) $ - $    11,212 $    11,212 $    11,212 
Island Creation, 
Mob/Demob, Dredging 
in A thru D $ - $ - $ 2,802,884 $ 2,802,884 
Subtotal: $ - $    63,164 $ 2,832,013 $ 2,866,048 

Real Estate (Lands and 
Damages) $ - $  625,000 $  625,000 $  625,000 

PED $ - $ 3,790 $  169,921 $  171,963 

S&A $ - $ 4,800 $  215,233 $  217,820 

Total: $ - $ 696,754 $ 3,842,167 $ 3,880,831 

iii Island Creation includes Dredging in Areas A through D without offsite disposal, plus one time Island 
Creation costs, and Dredge Mob/Demob.  Dashes “-“ indicate that the management measure was not used in 
that project alternative. Each management measure cost includes mobilization/demobilization 
costs associated with that measure. 
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Evaluation and Effects of Alternatives 

TABLE 8.  SUMMARY OF ANNUALIZED COSTS FOR EACH PROJECT 
ALTERNATIVEiv 

Management 
Measure/Project Cost No Action Alte  1 rnative Alternative 2a Alternative 3 
Total Costs of 
Management Measures: $ - $ 697,000 $ 3,842,000 $ 3,881,000 
Interest During 
Construction $ - $    13,368 $    40,021 $    40,349 

Total Investment Cost $ - $  710,000 $ 3,882,000 $ 3,921,000 

Average Annual Cost $ - $ 33,770 $ 184,600 $ 186,460 

iv Totals rounded to nearest $1000. Average annual cost rounded to nearest $10. Period of amortization is 
50 years at 4.125%. Annualized costs include Real Estate, Planning, Engineering, and Design (PED),
Construction Management (S&A), and Interest During Construction (IDC) for each project alternative.
Dashes “-“ indicate that the management measure was not used in that project alternative. 

Then, the expected increase in habitat units was calculated separately for each 
management measure.  Two assumptions were made in these calculations: a 3
year period of habitat recovery for project alternatives; and a linear degradation
of habitat in future without project conditions. 

The first assumption anticipated a 3-year period of habitat recovery after 
completion of the project, for any of the project’s Management Measures in place,
before full environmental quality levels were reached.  It was assumed that after 
the three year period, full habitat quality would remain constant throughout the
entire project’s planning horizon (50 years).  The 3-yr period of recovery was
derived from a best professional judgment of the project team’s environmental 
lead, based on the description of time lag in Florida State Statute 62-345.600,
cited below, for the Uniform Mitigation Assessment Method (UMAM). 

62-345.600 Time Lag, Risk, and Mitigation Determination. 

(1)  Time lag shall be incorporated into the gain in ecological value of the 
proposed mitigation as follows: 

(a)  The time lag associated with mitigation means the period of time 
between when the functions are lost at an impact site and when the site has 
achieved the outcome that was scored in Part II.  In general, the time lag 
varies by the type and timing of mitigation in relation to the impacts. 
Wetland creation generally has a greater time lag to establish certain 
wetland functions than most enhancement activities.  Forested systems 
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typically require more time to establish characteristic structure and 
function than most herbaceous systems.  Factors to consider when 
assigning time lag include biological, physical, and chemical processes 
associated with nutrient cycling, hydric soil development, and community 
development and succession.  There is no time lag if the mitigation fully 
offsets the anticipated impacts prior to or at the time of impact. 

Typically, establishment of a 100% herbaceous wetland system is 3 to 5 years.
That means that at the end of that third year, the population density, expressed
as percent coverage, will be sufficient for the system to meet its target functions.
The more complex the desired system is, i.e. forested hardwoods, then the more
time is required to meet success because trees take a long time to reach maturity
and have a greater risk of failure.  Herbaceous systems (i.e. marsh), such as
those present in the Big Fishweir Creek project, have growth occurring the first
year, more the second year, and so on.  These systems have significantly less risk 
of failure, and therefore, a higher probability for successful establishment.  By 
year three, it should be well evident that the system is meeting its goals. 

The second assumption anticipated, for each of the without-project conditions,
habitat quality would decline at a linear rate from existing conditions to future-
without project conditions. 

The habitat units for each Management Measure, and for the “Future Without
Project” condition were annualized by taking the mean level of habitat quality
over the entire project’s planning horizon (Equations A and B). 

Equation A: With-Project Average Annual Habitat Units 

𝐶𝑂𝑁𝐷𝑛 − 𝐶𝑂𝑁𝐷0∑𝑘=1 
3  + 𝐶𝑂𝑁𝐷𝑘−1  + ∑𝑘=4 

𝑛 𝐶𝑂𝑁𝐷𝑛3
𝐴𝐴𝐻𝑈𝑊𝑃(𝑖) = 

𝑛 

Where AAHUi is the average annual habitat units of Management Measure i 
with-project; CONDx is the habitat units at any given year x; and n=50 (2013 
to 2062, inclusive) 

Equation A determines the average annual habitat units for the with-project
condition (AAHUWP) by starting with the base habitat condition (COND0), and
then adding to it over a three-year period, one-third of the projected level of 
habitat lift after the project has been implemented 𝐶𝑂𝑁𝐷𝑛− 𝐶𝑂𝑁𝐷0 , so that the 

3 

maximum level of habitat in the future (CONDn) is achieved with linear growth 
by year three.  The level of habitat is held constant at the maximum for the 
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Evaluation and Effects of Alternatives 

remaining project years.  The habitat levels for each year are then summed and
divided by the project life (50 years) to result in the average annual habitat units
for the with-project condition. 

Equation B: Without-Project Average Annual Habitat Units 

𝐶𝑂𝑁𝐷𝑛 − 𝐶𝑂𝑁𝐷0∑𝑘=1 
𝑛  + 𝐶𝑂𝑁𝐷𝑘−1𝑛

𝐴𝐴𝐻𝑈𝑊𝑂𝑃(𝑖) = 
𝑛 

Where AAHUi is the average annual habitat units of Management Measure i 
without-project; CONDx is the habitat units at any given year x; and n=50 
(2013 to 2062, inclusive) 

Equation B determines the average annual habitat units for the without-project
condition (AAHUWOP) by adding to the level of habitat for each project year, the 
difference between the base condition and the projected future condition, divided 
by the project life 𝐶𝑂𝑁𝐷𝑛− 𝐶𝑂𝑁𝐷0 , in order to achieve a linear decline of habitat 

𝑛 

from the existing condition.  These habitat levels are then summed and divided 
by the project life (50 years) to result in the average annual habitat units for the
without project condition. 

Equation C: Average Annual Habitat Unit Lift 

𝐿𝐼𝐹𝑇𝑖 = 𝐴𝐴𝐻𝑈𝑊𝑃(𝑖) − 𝐴𝐴𝐻𝑈𝑊𝑂𝑃(𝑖) 

Where LIFTi is the annual average habitat unit lift for Management Measure 
i. 

The average annual habitat unit lift (LIFT) was computed using Equation C by
subtracting the average annual habitat units for the future without project
condition (AAHUWOP) from the average annual habitat units for the future with 
project condition (AAHUWP) for each management measure (i). A full listing of
habitat unit data for each management measure by year over the life of the
project is in Table 9. The summary of habitat unit lift for each management 
measure is provided in Table 10. 
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Evaluation and Effects of Alternatives 

TABLE 9.  AVERAGE ANNUAL HABITAT UNIT CALCULATIONS
 
Areas: Area A 
Management 
Measure: 

Remove 
Sediment (AW) AW FWO 

Remove 
Exotics (AZ) AZ FWO 

Reconnect 
wetlands (AV) AV FWO 

AAHU 1.367 0.925 1.428 0.925 2.282 1.233 
Existing 
(2012) 1.038 1.038 1.038 1.038 1.384 1.384 

2013 1.150 1.034 1.171 1.034 1.689 1.378 
2014 1.262 1.029 1.303 1.029 1.995 1.372 
2015 1.374 1.025 1.436 1.025 2.300 1.366 
2016 1.374 1.020 1.436 1.020 2.300 1.360 
2017 1.374 1.016 1.436 1.016 2.300 1.354 
2018 1.374 1.011 1.436 1.011 2.300 1.348 
2019 1.374 1.007 1.436 1.007 2.300 1.343 
2020 1.374 1.002 1.436 1.002 2.300 1.337 
2021 1.374 0.998 1.436 0.998 2.300 1.331 
2022 1.374 0.994 1.436 0.994 2.300 1.325 
2023 1.374 0.989 1.436 0.989 2.300 1.319 
2024 1.374 0.985 1.436 0.985 2.300 1.313 
2025 1.374 0.980 1.436 0.980 2.300 1.307 
2026 1.374 0.976 1.436 0.976 2.300 1.301 
2027 1.374 0.971 1.436 0.971 2.300 1.295 
2028 1.374 0.967 1.436 0.967 2.300 1.289 
2029 1.374 0.963 1.436 0.963 2.300 1.283 
2030 1.374 0.958 1.436 0.958 2.300 1.277 
2031 1.374 0.954 1.436 0.954 2.300 1.272 
2032 1.374 0.949 1.436 0.949 2.300 1.266 
2033 1.374 0.945 1.436 0.945 2.300 1.260 
2034 1.374 0.940 1.436 0.940 2.300 1.254 
2035 1.374 0.936 1.436 0.936 2.300 1.248 
2036 1.374 0.931 1.436 0.931 2.300 1.242 
2037 1.374 0.927 1.436 0.927 2.300 1.236 
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Evaluation and Effects of Alternatives 

Areas: Area A 
Management 
Measure: 

Remove 
Sediment (AW) AW FWO 

Remove 
Exotics (AZ) AZ FWO 

Reconnect 
wetlands (AV) AV FWO 

2038 1.374 0.923 1.436 0.923 2.300 1.230 
2039 1.374 0.918 1.436 0.918 2.300 1.224 
2040 1.374 0.914 1.436 0.914 2.300 1.218 
2041 1.374 0.909 1.436 0.909 2.300 1.212 
2042 1.374 0.905 1.436 0.905 2.300 1.206 
2043 1.374 0.900 1.436 0.900 2.300 1.200 
2044 1.374 0.896 1.436 0.896 2.300 1.195 
2045 1.374 0.891 1.436 0.891 2.300 1.189 
2046 1.374 0.887 1.436 0.887 2.300 1.183 
2047 1.374 0.883 1.436 0.883 2.300 1.177 
2048 1.374 0.878 1.436 0.878 2.300 1.171 
2049 1.374 0.874 1.436 0.874 2.300 1.165 
2050 1.374 0.869 1.436 0.869 2.300 1.159 
2051 1.374 0.865 1.436 0.865 2.300 1.153 
2052 1.374 0.860 1.436 0.860 2.300 1.147 
2053 1.374 0.856 1.436 0.856 2.300 1.141 
2054 1.374 0.852 1.436 0.852 2.300 1.135 
2055 1.374 0.847 1.436 0.847 2.300 1.129 
2056 1.374 0.843 1.436 0.843 2.300 1.124 
2057 1.374 0.838 1.436 0.838 2.300 1.118 
2058 1.374 0.834 1.436 0.834 2.300 1.112 
2059 1.374 0.829 1.436 0.829 2.300 1.106 
2060 1.374 0.825 1.436 0.825 2.300 1.100 
2061 1.374 0.820 1.436 0.820 2.300 1.094 
2062 1.374 0.816 1.436 0.816 2.300 1.088 
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Evaluation and Effects of Alternatives 

Area B 
Remove 
Sediment (BW) BW FWO Plant EV (BY) BY FWO 

Remove 
Exotics (BZ) BZ FWO 

2.361 1.436 2.322 1.436 0.998 0.718 
1.624 1.624 1.624 1.624 0.812 0.812 
1.875 1.617 1.861 1.617 0.875 0.808 
2.125 1.609 2.099 1.609 0.939 0.805 
2.376 1.602 2.336 1.602 1.002 0.801 
2.376 1.595 2.336 1.595 1.002 0.797 
2.376 1.587 2.336 1.587 1.002 0.794 
2.376 1.580 2.336 1.580 1.002 0.790 
2.376 1.572 2.336 1.572 1.002 0.786 
2.376 1.565 2.336 1.565 1.002 0.783 
2.376 1.558 2.336 1.558 1.002 0.779 
2.376 1.550 2.336 1.550 1.002 0.775 
2.376 1.543 2.336 1.543 1.002 0.772 
2.376 1.536 2.336 1.536 1.002 0.768 
2.376 1.528 2.336 1.528 1.002 0.764 
2.376 1.521 2.336 1.521 1.002 0.760 
2.376 1.514 2.336 1.514 1.002 0.757 
2.376 1.506 2.336 1.506 1.002 0.753 
2.376 1.499 2.336 1.499 1.002 0.749 
2.376 1.492 2.336 1.492 1.002 0.746 
2.376 1.484 2.336 1.484 1.002 0.742 
2.376 1.477 2.336 1.477 1.002 0.738 
2.376 1.469 2.336 1.469 1.002 0.735 
2.376 1.462 2.336 1.462 1.002 0.731 
2.376 1.455 2.336 1.455 1.002 0.727 
2.376 1.447 2.336 1.447 1.002 0.724 
2.376 1.440 2.336 1.440 1.002 0.720 
2.376 1.433 2.336 1.433 1.002 0.716 
2.376 1.425 2.336 1.425 1.002 0.713 

Big Fishweir Creek Final DPR and Final EA January 2012 
6-16 



   

   
    

  

           

        
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      

      
 
 
 
 

Evaluation and Effects of Alternatives 

Area B 
Remove 
Sediment (BW) BW FWO Plant EV (BY) BY FWO 

Remove 
Exotics (BZ) BZ FWO 

2.376 1.418 2.336 1.418 1.002 0.709 
2.376 1.411 2.336 1.411 1.002 0.705 
2.376 1.403 2.336 1.403 1.002 0.702 
2.376 1.396 2.336 1.396 1.002 0.698 
2.376 1.388 2.336 1.388 1.002 0.694 
2.376 1.381 2.336 1.381 1.002 0.691 
2.376 1.374 2.336 1.374 1.002 0.687 
2.376 1.366 2.336 1.366 1.002 0.683 
2.376 1.359 2.336 1.359 1.002 0.680 
2.376 1.352 2.336 1.352 1.002 0.676 
2.376 1.344 2.336 1.344 1.002 0.672 
2.376 1.337 2.336 1.337 1.002 0.668 
2.376 1.330 2.336 1.330 1.002 0.665 
2.376 1.322 2.336 1.322 1.002 0.661 
2.376 1.315 2.336 1.315 1.002 0.657 
2.376 1.308 2.336 1.308 1.002 0.654 
2.376 1.300 2.336 1.300 1.002 0.650 
2.376 1.293 2.336 1.293 1.002 0.646 
2.376 1.285 2.336 1.285 1.002 0.643 
2.376 1.278 2.336 1.278 1.002 0.639 
2.376 1.271 2.336 1.271 1.002 0.635 
2.376 1.263 2.336 1.263 1.002 0.632 
2.376 1.256 2.336 1.256 1.002 0.628 
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Evaluation and Effects of Alternatives 

Area C 
Remove 
Sediment (CW) CW FWO Plant EV (CY) CY FWO 

Remove 
Exotics (CZ) CZ FWO 

0.555 0.284 0.336 0.171 0.161 0.114 
0.325 0.325 0.195 0.195 0.130 0.130 
0.403 0.323 0.243 0.194 0.141 0.129 
0.482 0.322 0.291 0.193 0.151 0.129 
0.560 0.320 0.339 0.192 0.162 0.128 
0.560 0.319 0.339 0.191 0.162 0.127 
0.560 0.317 0.339 0.190 0.162 0.127 
0.560 0.315 0.339 0.189 0.162 0.126 
0.560 0.314 0.339 0.188 0.162 0.126 
0.560 0.312 0.339 0.187 0.162 0.125 
0.560 0.311 0.339 0.186 0.162 0.124 
0.560 0.309 0.339 0.185 0.162 0.124 
0.560 0.307 0.339 0.184 0.162 0.123 
0.560 0.306 0.339 0.183 0.162 0.122 
0.560 0.304 0.339 0.183 0.162 0.122 
0.560 0.303 0.339 0.182 0.162 0.121 
0.560 0.301 0.339 0.181 0.162 0.120 
0.560 0.299 0.339 0.180 0.162 0.120 
0.560 0.298 0.339 0.179 0.162 0.119 
0.560 0.296 0.339 0.178 0.162 0.118 
0.560 0.295 0.339 0.177 0.162 0.118 
0.560 0.293 0.339 0.176 0.162 0.117 
0.560 0.291 0.339 0.175 0.162 0.117 
0.560 0.290 0.339 0.174 0.162 0.116 
0.560 0.288 0.339 0.173 0.162 0.115 
0.560 0.287 0.339 0.172 0.162 0.115 
0.560 0.285 0.339 0.171 0.162 0.114 
0.560 0.283 0.339 0.170 0.162 0.113 
0.560 0.282 0.339 0.169 0.162 0.113 
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Evaluation and Effects of Alternatives 

Area C 
Remove 
Sediment (CW) CW FWO Plant EV (CY) CY FWO 

Remove 
Exotics (CZ) CZ FWO 

0.560 0.280 0.339 0.168 0.162 0.112 
0.560 0.279 0.339 0.167 0.162 0.111 
0.560 0.277 0.339 0.166 0.162 0.111 
0.560 0.275 0.339 0.165 0.162 0.110 
0.560 0.274 0.339 0.164 0.162 0.110 
0.560 0.272 0.339 0.163 0.162 0.109 
0.560 0.271 0.339 0.162 0.162 0.108 
0.560 0.269 0.339 0.161 0.162 0.108 
0.560 0.267 0.339 0.160 0.162 0.107 
0.560 0.266 0.339 0.159 0.162 0.106 
0.560 0.264 0.339 0.159 0.162 0.106 
0.560 0.263 0.339 0.158 0.162 0.105 
0.560 0.261 0.339 0.157 0.162 0.104 
0.560 0.259 0.339 0.156 0.162 0.104 
0.560 0.258 0.339 0.155 0.162 0.103 
0.560 0.256 0.339 0.154 0.162 0.102 
0.560 0.255 0.339 0.153 0.162 0.102 
0.560 0.253 0.339 0.152 0.162 0.101 
0.560 0.251 0.339 0.151 0.162 0.101 
0.560 0.250 0.339 0.150 0.162 0.100 
0.560 0.248 0.339 0.149 0.162 0.099 
0.560 0.247 0.339 0.148 0.162 0.099 
0.560 0.245 0.339 0.147 0.162 0.098 
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Evaluation and Effects of Alternatives 

Area D Other 
Remove 
Sediment (DW) DW FWO 

Plant SAV 
(DX) 

DX 
FWO 

Plant EV 
(DY) DY FWO 

Island Creation 
(IC) IC FWO 

4.466 2.368 3.168 1.776 5.582 2.960 18.390 9.749 
2.678 2.678 2.009 2.009 3.348 3.348 11.021 11.021 
3.286 2.666 2.403 1.999 4.108 3.332 13.527 10.971 
3.894 2.654 2.798 1.990 4.868 3.317 16.034 10.921 
4.502 2.642 3.192 1.981 5.628 3.302 18.540 10.871 
4.502 2.629 3.192 1.972 5.628 3.287 18.540 10.821 
4.502 2.617 3.192 1.963 5.628 3.272 18.540 10.772 
4.502 2.605 3.192 1.954 5.628 3.256 18.540 10.722 
4.502 2.593 3.192 1.945 5.628 3.241 18.540 10.672 
4.502 2.581 3.192 1.936 5.628 3.226 18.540 10.622 
4.502 2.569 3.192 1.926 5.628 3.211 18.540 10.572 
4.502 2.556 3.192 1.917 5.628 3.196 18.540 10.522 
4.502 2.544 3.192 1.908 5.628 3.180 18.540 10.472 
4.502 2.532 3.192 1.899 5.628 3.165 18.540 10.422 
4.502 2.520 3.192 1.890 5.628 3.150 18.540 10.373 
4.502 2.508 3.192 1.881 5.628 3.135 18.540 10.323 
4.502 2.496 3.192 1.872 5.628 3.120 18.540 10.273 
4.502 2.483 3.192 1.863 5.628 3.104 18.540 10.223 
4.502 2.471 3.192 1.853 5.628 3.089 18.540 10.173 
4.502 2.459 3.192 1.844 5.628 3.074 18.540 10.123 
4.502 2.447 3.192 1.835 5.628 3.059 18.540 10.073 
4.502 2.435 3.192 1.826 5.628 3.044 18.540 10.023 
4.502 2.423 3.192 1.817 5.628 3.028 18.540 9.974 
4.502 2.410 3.192 1.808 5.628 3.013 18.540 9.924 
4.502 2.398 3.192 1.799 5.628 2.998 18.540 9.874 
4.502 2.386 3.192 1.790 5.628 2.983 18.540 9.824 
4.502 2.374 3.192 1.781 5.628 2.968 18.540 9.774 
4.502 2.362 3.192 1.771 5.628 2.952 18.540 9.724 
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Evaluation and Effects of Alternatives 

Area D Other 
Remove 
Sediment (DW) DW FWO 

Plant SAV 
(DX) 

DX 
FWO 

Plant EV 
(DY) DY FWO 

Island Creation 
(IC) IC FWO 

4.502 2.350 3.192 1.762 5.628 2.937 18.540 9.674 
4.502 2.338 3.192 1.753 5.628 2.922 18.540 9.624 
4.502 2.325 3.192 1.744 5.628 2.907 18.540 9.574 
4.502 2.313 3.192 1.735 5.628 2.892 18.540 9.525 
4.502 2.301 3.192 1.726 5.628 2.876 18.540 9.475 
4.502 2.289 3.192 1.717 5.628 2.861 18.540 9.425 
4.502 2.277 3.192 1.708 5.628 2.846 18.540 9.375 
4.502 2.265 3.192 1.698 5.628 2.831 18.540 9.325 
4.502 2.252 3.192 1.689 5.628 2.816 18.540 9.275 
4.502 2.240 3.192 1.680 5.628 2.800 18.540 9.225 
4.502 2.228 3.192 1.671 5.628 2.785 18.540 9.175 
4.502 2.216 3.192 1.662 5.628 2.770 18.540 9.126 
4.502 2.204 3.192 1.653 5.628 2.755 18.540 9.076 
4.502 2.192 3.192 1.644 5.628 2.740 18.540 9.026 
4.502 2.179 3.192 1.635 5.628 2.724 18.540 8.976 
4.502 2.167 3.192 1.625 5.628 2.709 18.540 8.926 
4.502 2.155 3.192 1.616 5.628 2.694 18.540 8.876 
4.502 2.143 3.192 1.607 5.628 2.679 18.540 8.826 
4.502 2.131 3.192 1.598 5.628 2.664 18.540 8.776 
4.502 2.119 3.192 1.589 5.628 2.648 18.540 8.727 
4.502 2.106 3.192 1.580 5.628 2.633 18.540 8.677 
4.502 2.094 3.192 1.571 5.628 2.618 18.540 8.627 
4.502 2.082 3.192 1.562 5.628 2.603 18.540 8.577 
4.502 2.070 3.192 1.553 5.628 2.588 18.540 8.527 
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Evaluation and Effects of Alternatives 

TABLE 10.  SUMMARY OF ENVIRONMENTAL BENEFITS PER MANAGEMENT MEASURE
 
Areas: Area A Area B 

Management Measure: 
Remove Sediment 
(AW) 

Remove Exotics 
(AZ) 

Cut thru Berm 
(AV) 

Remove Sediment 
(BW) Plant EV (BY) 

Remove Exotics 
(BZ) 

Existing HU 1.04 1.04 1.38 1.62 1.62 0.81 
FWO AAHU 0.92 0.92 1.23 1.44 1.44 0.72 
With-Project AAHU 1.37 1.43 2.28 2.36 2.32 1.00 
AAHU Lift 0.44 0.50 1.05 0.92 0.89 0.28 

Areas: Area C Area D 

Management Measure: 
Remove Sediment 
(CW) Plant EV (CY) 

Remove Exotics 
(CZ) 

Remove Sediment 
(DW) Plant SAV (DX) Plant EV (DY) 

Existing HU 0.33 0.20 0.13 2.68 2.01 3.35 
FWO AAHU 0.28 0.17 0.11 2.37 1.78 2.96 
With-Project AAHU 0.56 0.34 0.16 4.47 3.17 5.58 
AAHU Lift 0.27 0.17 0.05 2.10 1.39 2.62 

Areas: Other 
Island Creation 

Management Measure: (IC) 
Existing HU 11.02 
FWO AAHU 9.75 
With-Project AAHU 18.39 
AAHU Lift 8.64 

Notes: Island Creation benefits includes Dredging in Areas A-D, plus Island Creation. Letters in parentheses were used in IWR Planning 
Suite CE/ICA. 

Big Fishweir Creek Final DPR and Final EA January 2012 
6-22 



  
 
 

   

   
  

  

 
 

  
 

   
 

 
   

  
  

  
 

  
    

  
  

    
  

 
 

 

 
 

 
 

 
 

 

  
 

 
 

 
 

                       
            
        

         
   
 

 

Evaluation and Effects of Alternatives 

Once all costs and benefits were calculated separately for each management
measure, the data was entered into IWR Planning Suite software.  Logic was 
programmed into the software to prevent it from evaluating impossible 
combinations of management measures.  The logic was based on the 
management measures possible in each project area as shown in Table 2, 
Section 5.5. 

The plans were combined into 4609 possible combinations. Of these, 54 were 
considered “Cost Effective”, and 4 were considered “Best Buy”, including the No-
Action Plan.  A plan that is considered “cost effective” is economical for that level
of output, meaning that no other plan provides the same level of output for less
cost, and no other plan provides a higher output for the same or less cost.  A 
“Best Buy” plan is one that is the most efficient in production of output; it has
the greatest increases in output for the least increases in cost.  As discussed 
above in Sections 5 and 6, these plans were narrowed further to a list of three
possible project alternatives, and 1 no-action plan.  In Figure 20 below, each of 
the three project alternatives is compared for AAHU output and average annual 
cost. Table 11 offers a complete summary of the costs and outputs of the three
possible project alternatives, and the no-action plan. 

TABLE 11.  SUMMARY OF TOTAL PROJECT COSTS AND OUTPUTS BY 
ALTERNATIVE 

Plan 
Total 
Investment 
Cost 

Avg. Ann. 
Cost 

Avg. Ann. 
Habitat Lift 
(AAHU) 

Total Cost 
per AAHU 

Avg. Ann. 
Cost per 
AAHU 

Cost 
Effective / 
Best Buy 

No Action $ 0 $ 0 0 NA NA Yes / Yes 
Alt. 1 $ 710,000 $ 33,770 6.95 $ 102,180 $ 4,860 Yes / Yes 
Alt. 2a $ 3,882,000 $ 184,600 13.43 $ 289,070 $ 13,750 Yes / No 
Alt 3 $ 3,921,000 $ 186,460 15.59 $ 251,520 $ 11,960 Yes / Yes 
Notes: Total Investment Cost rounded to nearest $1000. Total Investment Cost includes interest during
construction. 
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Evaluation and Effects of Alternatives 
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Alt. 1 
6.95, $33,770 

Alt. 2a 
13.43, $184,600 

Alt. 3 
15.59, $186,460 
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Average Annual Habitat Unit Lift 
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FIGURE 20.  AVERAGE ANNUAL HABITAT UNIT LIFT AND PROJECT 
ALTERNATIVE COST 

6.7 COMPARISON OF ALTERNATIVES 

The final array of alternatives is compared using a variety of criteria.  All 
alternatives were compared against one another for National Ecosystem 
Restoration, Environmental Quality, Regional Economic Development, and 
Other Social Effects.  All alternatives were scored as to whether they solved,
partially solved, or did not solve the problems, realized the opportunities, met
project objectives, and avoided the constraints.  Policy requires the use of four
screening criteria in the screening and evaluation of alternative plans. The 
criteria are acceptability, completeness, effectiveness, and efficiency. 

Acceptability is the workability and viability of the alternative plan with 
respect to acceptance by State and local entities and the public and compatibility
with existing laws, regulations, and public policies.  One aspect of acceptability 
is whether the alternative is feasible or doable with regard to technical, 
environmental, economic, social, or similar reasons. 
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Evaluation and Effects of Alternatives 

Completeness is the extent to which an alternative plan includes and accounts
for all necessary investments or other actions to ensure the realization of the 
planned effects. 

Effectiveness is the extent to which an alternative plan contributes to the 
attainment of the planning objectives (alleviates problems and achieves 
opportunities).  The most effective alternatives make significant contributions to 
all of the planning objectives.  Less effective alternatives make smaller 
contributions to one or more of the objectives.  Effectiveness is a matter of degree 
rather than all or nothing. 

Efficiency is the extent to which an alternative plan is the most cost-effective 
means of alleviating problems and realizing opportunities, consistent with 
protecting the Nation’s environment.  It is a measure of allocation of resources. 
Cost-effectiveness is one common measure of efficiency.  Both monetary and non-
monetary costs are considered.  Opportunity costs are also considered. 

For National Ecosystem Restoration (NER), the “No Action” alternative was the
least costly but it did not provide any benefits.  Alt 1 was next least costly on an
average annual basis (per average annual habitat unit) at $4,860 but only
realized 6.95 AAHUs.  Alt 2a average annual cost per AAHU was $13,750
(nearly triple the cost) and had an average annual habitat unit output of 13.43.
Alt 3 average annual cost per habitat unit is less than Alt 2a at $11,960 and
provided the most benefit at 15.59 AAHUs. 

The alternatives were ranked in Environmental Quality from best (#1) to worst
(#4).  The rankings were added together for each alternative and divided by the
number of EQ items giving an average score.  Overall, Alt 3 provided the most
Environmental Quality benefits and was given a ranking of 1, followed by Alt 2a
with a ranking of 2. Alt 1 provided some benefits and was ranked 3rd, and the
No Action alternative provided no benefits and was ranked 4th. 

The alternatives were scored based on whether they solved the stated problems,
partially solved, or did not solve them.  If the problem was solved by the 
alternative, it was given a score of 2.  If it partially solved the problem, it was 
given a score of 1, and if it didn’t solve the problem at all, it was given a score of 
0.  These were then averaged. Alt 3 solved all the problems with a score of 2.0;
Alt 2a partially solved the problems with a score of 1.43; Alt 1 also partially
solved the problems but to a lesser degree with a score of 0.57, and the No Action
alternative did not solve any of the problems and had a score of 0.0. 

Opportunities realized and objectives met was scored similarly with 0 meaning
the alternative did not realize or meet the opportunities and objectives;  a score 
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Evaluation and Effects of Alternatives 

of 1 means partially realized/met, and 2 means fully realized/met. The scores 
were averaged and Alt 3 was clearly the best option with a score of 2.0; Alt 2a
had a score of 1.57; Alt 1 had a score of 0.86, and No Action had a score of 0.0. 

All alternatives avoided the constraints. 

For the acceptability, completeness, efficiency, and effectiveness criteria, all 
alternatives were scored using 0 for does not meet, 1 partially meets, and 2 fully
meets the criteria.  Alt 3 scored 2.0, meaning it fully met the criteria; Alt 2a 
scored 1.5; Alt 1 scored 1.25; and No Action scored 0.0. 

The overall ranking of the final array of alternatives is:  Alt 3 is ranked best; Alt 
2a is ranked next best followed by Alt 1, and then the No Action alternative.
Based on this ranking, Alt 3 is identified as the Selected Plan, and is the only
plan that addresses all criteria (completeness, efficiency, effectiveness and 
acceptability. 

Table 12 and Table 13 are summaries of the project benefits, scorings, and 
rankings. 
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Evaluation and Effects of Alternatives 

TABLE 12.  ALTERNATIVES COMPARISON TABLE
 
ALTERNATIVES 

No Action Alt 1 Alt 2a Alt 3 
1.  PLAN DESCRIPTION Do nothing. Remove exotics in Areas A, B, 

& C; Plant EV in Areas B, C, 
& D; Plant SAV in Area D; 
Reconnect wetlands in Area 
A. 

Remove sediments in Areas 
A, B, C, & D; use sediments to 
create marsh island in Area 
D; Remove exotics in Areas A 
& B; Plant EV & SAV in Area 
D. 

Remove sediments in Areas 
A, B, C, & D; use sediments to 
create marsh island in Area 
D; Remove exotics in Areas A, 
B, & C; Plant EV in Area B, 
C, & D; Plant SAV in Area D; 
Reconnect wetlands in Area 
A. 

2.  IMPACT ASSESSMENT 
A.  National Ecosystem Restoration (NER) 

Estimated Annual Average Project Cost $ 0 $ 33,770 $ 184,600 $ 186,460 
Average Annual Habitat Units (AAHU) 0 6.95 13.43 15.59 

Cost per Habitat Unit (AAHU) Restored ($/AAHU) $ 0 $ 4,860 $ 13,750 $ 11,960 
Total Project Cost $ 0 $ 696,754 $ 3,842,179 $ 3,880,830 

B. Environmental Quality (EQ) 
Geology No Impact

Expected. 
No Impact Expected. No Impact Expected. No Impact Expected. 

Soils No Impact
Expected. 

No Impact Expected. No Impact Expected.
Benefit: Native soils are 
beneath area of sediment 
removal and will be preserved
in place. 

No Impact Expected. Benefit:
Native soils are beneath area 
of sediment removal and will 
be preserved in place. 

Climate No Impact
Expected. 

No Impact Expected. No Impact Expected. No Impact Expected. 

Plant Communities 
Freshwater/Brackish Marsh Continued 

degradation from
compromised 
hydrology and 
encroaching
invasive or 
undesirable species. 

Impact: Temporary
disturbance to vegetation
during construction 
activities; 
Benefits: minor improvement 
to biodiversity of native
vegetation, sediment and
nutrient attenuation by
vegetation root- mass,  minor 
increased DO in stream, 
minor increased aesthetic 
quality 

Impact: Temporary
disturbance to vegetation
during construction activities;
Benefits: increased spatial
wetland replacement,
moderate increase of 
biodiversity of native
vegetation, significant 
sediment and nutrient 
attenuation by vegetation 
root- mass,  increased DO in 
stream, increased aesthetic 
quality 

Impact: Temporary
disturbance to vegetation
during construction activities;
Benefits: increased spatial
wetland replacement,
significant increase in
biodiversity of native
vegetation, significant 
sediment and nutrient 
attenuation by vegetation 
root- mass,  increased DO in 
stream, increased aesthetic 
quality 

Mixed Hardwood Bottomland Continued Impact: Temporary Impact: Temporary Impact: Temporary 
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Evaluation and Effects of Alternatives 

degradation from disturbance to vegetation disturbance to vegetation  disturbance to vegetation
compromised during construction during construction activities; during construction activities;
hydrology and activities. Benefits: Minor biodiversity of Benefits: Minor biodiversity of
encroaching Benefits: Minor biodiversity native vegetation. Removed native vegetation. Removed
invasive or of native vegetation. competition for remaining competition for remaining
undesirable species. Removed competition for

remaining existing species,
more appropriate species
composition for type of plant
community.
Cuts in berm provide re
establishment of adequate
hydroperiod for riparian and 
forested wetland system. 

existing species, more
appropriate species
composition for type of plant
community. 

existing species, more
appropriate species
composition for type of plant
community,
re-establishment of adequate
hydroperiod for riparian and 
forested wetland system by
cuts in berm and sediment 
removal. 

Freshwater Marsh Continued 
degradation from
compromised 
hydrology and 
invasive undesirable 
species. 

Impact: Temporary
disturbance to vegetation
during construction 
activities; 
Benefits: Biodiversity of
native vegetation, moderate
sediment and nutrient 
attenuation by vegetation
root- mass, habitat 
enhancement to wildlife, 
increased DO in stream, 
increased aesthetic quality. 

Impact: Temporary
disturbance to vegetation
during construction activities;
Benefits: Increased spatial
wetland replacement,
significant increase of
biodiversity of native
vegetation, significant 
sediment and nutrient 
attenuation by vegetation
root- mass, increased DO in 
stream, increased aesthetic 
quality. 

Impact: Temporary
disturbance to vegetation
during construction activities;
Benefits: Increased spatial
wetland replacement,
significant biodiversity of
native vegetation, significant
sediment and nutrient 
attenuation by vegetation
root- mass, increased DO in 
stream, increased aesthetic 
quality. 

Tidal Flats No Impact
Expected. 

Impact: Temporary
disturbance to vegetation
during construction 
activities; 
Benefits: minor biodiversity
of native vegetation,
moderate sediment and 
nutrient attenuation by
vegetation root- mass, 
habitat enhancement to 
wildlife, moderate increased 
DO in stream, increased 
aesthetic quality. 

Impact: Temporary
disturbance to vegetation
during construction activities;
Benefits: Moderate 
Biodiversity of native
vegetation, significant 
sediment and nutrient 
attenuation by vegetation
root- mass, habitat 
enhancement to wildlife, 
increased DO in stream, 
increased aesthetic quality. 

Impact: Temporary
disturbance to vegetation
during construction activities;
Benefits: significant
biodiversity of native 
vegetation, significant 
sediment and nutrient 
attenuation by vegetation
root- mass, habitat 
enhancement to wildlife, 
increased DO in stream, 
increased aesthetic quality. 

Fish and Wildlife Resources 
Fish and Wildlife Continued 

degradation from
sediment deposition, 

Impact: Temporary
displacement of wildlife
usage during construction 

Impact: Temporary
displacement of wildlife usage
during construction activities. 

Impact: Temporary
displacement of wildlife usage
during construction activities. 
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Evaluation and Effects of Alternatives 

decreased foraging,
spawning, and
nesting
opportunities,
degraded water
quality issues (BOD,
turbidity, nutrient 
loading). 

activities. 
Benefits: Moderately
increased usage due to
improved quality of habitat.
Increased nesting, forage
potential, spawning areas,
additional cover by
vegetation. 

Benefits: Moderately
increased usage due to
improved quality of habitat.
Increased nesting, forage
potential, spawning areas,
additional cover by
vegetation. 

Benefits: Significantly
increased usage due to 
improved quality of habitat.
Increased nesting, forage
potential, spawning areas,
additional cover by
vegetation. 

Invertebrates Continued 
degradation from
sediment deposition;
steady decrease in
population,
degraded water
quality issues (BOD,
turbidity, nutrient 
loading). 

Impact: Direct and indirect
temporary impact to benthic
community during planting
activities and construction. 
Benefits: Exposure of
desirable substrate for re
establishing and increasing 
species populations. 

Impact: Direct and indirect
temporary impact to benthic
community during dredging
and construction. Permanent 
impact at footprint of created 
marsh island. 
Benefits: Exposure of
desirable substrate for re
establishing and increasing 
species populations. 

Impact: Direct and indirect
temporary impact to benthic
community during dredging
and construction. Permanent 
impact at footprint of created 
marsh island. 
Benefits: Exposure of
desirable substrate for re
establishing and increasing 
species populations. 

Amphibians and Reptiles Continued 
degradation from
sediment deposition,
decreased foraging
and nesting
opportunities,
degraded water
quality issues (BOD,
turbidity, nutrient 
loading). 

Impact: Temporary
displacement of species usage
during construction 
activities. 
Benefits: Moderately
increased usage due to
improved quality of habitat.
Increased forage potential,
nesting areas, additional
cover by vegetation. 

Impact: Temporary
displacement of species usage
during construction activities.
Benefits: Moderately
increased usage due to
improved quality of habitat.
Increased forage potential,
nesting areas, additional
cover by vegetation. 

Impact: Temporary
displacement of species usage 
during construction activities.
Benefits: Significantly
increased usage due to
improved quality of habitat.
Increased forage potential,
spawning areas, additional
cover by vegetation. 

Fish Continued declining
populations and 
species diversity 
from degrading 
stream water 
quality (Decreased
DO, BOD, turbidity,
nutrient loading). 

Impact: Temporary
displacement of species usage
during construction 
activities. 
Benefits: Moderately
increased usage due to
improved quality of habitat.
Increased forage potential,
spawning areas, additional
cover by vegetation.
Increased DO, water clarity. 

Impact: Temporary
displacement of species usage
during construction activities.
Benefits: Moderately
increased usage due to
improved quality of habitat.
Increased forage potential,
spawning areas, additional
cover by vegetation. Increased
DO, water clarity. 

Impact: Temporary
displacement of wildlife usage
during construction activities.
Benefits: Significantly
increased usage due to
improved quality of habitat.
Increased forage potential,
spawning areas, additional
cover by vegetation. Increased
DO, water clarity. 

Birds (Migratory, Songbirds, Raptors, Shore, etc) Continued declining
usage of area for
foraging, nesting,
nurturing young,
decreased species
diversity, declining 

Impact: Temporary
displacement of species usage
during construction 
activities. 
Benefits: Moderately

increased usage due to 

Impact: Temporary
displacement of species usage
during construction activities.
Benefits: Moderately high
increased usage due to
improved quality of habitat. 

Impact: Temporary
displacement of species usage
during construction activities.
Benefits: Significantly
increased usage due to
improved quality of habitat. 
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Evaluation and Effects of Alternatives 

populations. improved quality of habitat.
Increased forage and loafing,
potential nesting areas,
additional cover by
vegetation. 

Increased forage and loafing,
potential nesting areas,
additional cover by
vegetation. 

Increased forage and loafing,
potential nesting areas,
additional cover by
vegetation. 

Mammals Continued declining
usage of area for
foraging, nesting,
nurturing young,
decreased species
diversity, declining
populations. 

Impact: Temporary
displacement of species usage
during construction 
activities. 
Benefits: Moderately
increased usage due to
improved quality of habitat.
Increased forage potential,
nesting/nurturing areas,
additional cover by
vegetation. 

Impact: Temporary
displacement of species usage
during construction activities.
Benefits: Moderately
increased usage due to
improved quality of habitat.
Increased forage potential,
nesting/nurturing areas,
additional cover by
vegetation. 

Impact: Temporary
displacement of species usage
during construction activities
.Benefits: Significantly
increased usage due to
improved quality of habitat.
Increased forage potential,
nesting/nurturing areas,
additional cover by
vegetation. 

Essential Fish Habitat (EFH) Continued declining
fish populations and
usage, degradation
from loss of habitat 
and impaired water
quality. 

Impact: Temporary
disruption of fish usage
during construction 
activities. 
Benefits: Moderately
improved quality of habitat.
Increased foraging of benthic
invertebrates and spawning
areas. Increased DO, water 
clarity. 

Impact: Temporary disruption
of fish usage during 
construction activities. 
Benefits: Moderately
improved quality of habitat.
Increased foraging of benthic
invertebrates and spawning
areas. Increased DO, water 
clarity. 

Impact: Temporary disruption
of fish usage during 
construction activities. 
Benefits: Significantly
improved quality of habitat.
Increased foraging of benthic
invertebrates and spawning
areas. Increased DO, water 
clarity. 

Threatened and Endangered Species 
West Indian manatees No usage by 

manatees due to 
inaccessibility. 

Impacts: None. No usage by
manatees due to 
inaccessibility.
Benefits: Increased foraging
area and food resources for 
wildlife. Improved
biodiversity of plant
communities, enhanced water 
quality. 

Impacts: None. No usage by
manatees due to 
inaccessibility.
Risk: Post-dredged channels
will have increased boat 
usage.
Benefits: Increased depth,
accessibility to safe haven
upstream, moderate increased
foraging area and food 
resources. Improved drinking
water resource and visibility
with enhanced water quality.
Created island provides more
forage resources. 

Impacts: None. No usage by
manatees due to 
inaccessibility.
Risk: Post-dredged channels
will have increased boat 
usage.
Benefits: Increased depth,
accessibility to safe haven
upstream, significant 
increased foraging area and
food resources. Improved 
drinking water resource and 
visibility with enhanced
water quality. Created island
provides more forage 
resources. 

wood stork No usage by wood 
stork at this time. 

Impacts: None to wood stork 
as no sightings of this species 

Impacts: None to wood stork 
as no sightings of this species 

Impacts: None to wood stork 
as no sightings of this species 
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Evaluation and Effects of Alternatives 

Continued 
degradation to
ecosystem further
erodes potential
usage for foraging or
nesting. 

has occurred within the 
project area.
Benefits: Potential usage as a
result of improved quality of
habitat. Potential forage and
loafing areas, additional
cover by vegetation. 

has occurred within the 
project area.
Benefits: Potential usage as a
result of improved quality of
habitat. Potential forage and
loafing areas, additional cover
by vegetation. 

has occurred within the 
project area.
Benefits: Potential usage as a
result of improved quality of
habitat. Potential forage and
loafing areas, increased
possible usage by marsh
island creation. 

Other Resources 

Water Quality Forth-coming Continues to degrade; no 
sediment removal 

Isolation of sediments and 
increased flushing improve
water quality 

Isolation of sediments and 
increased flushing improve
water quality. 

Air Quality No Impact Expected Impact: Temporary exhaust 
emissions from equipment
during construction 
activities. 
Benefit: No long-term change
to air quality expected. 

Impact: Temporary exhaust
emissions from equipment
during construction and
dredging activities.
Benefit: No long-term change
to air quality expected. 

Impact: Temporary exhaust
emissions from equipment
during construction and
dredging activities.
Benefit: No long-term change
to air quality expected. 

Noise No Impact Expected Impact: Temporary noise 
from equipment during
construction activities. 
Benefits: None 

Impact: Temporary noise from
equipment during
construction and dredging
activities. 
Benefits: None 

Impact: Temporary noise from
equipment during
construction and dredging
activities. 
Benefits: None 

Aesthetics Continued 
degradation will
steadily decrease
overall aesthetic 
appeal from turbid 
water, encroaching
undesirable 
vegetation, declined
wildlife usage, and
degraded fish
habitat. 

Impacts: Temporary impact
of heavy equipment in areas
during construction 
activities. 
Benefit: Restored appropriate 
native vegetation within
plant community type of
system, increased wildlife 
usage.  Improved water
clarity and visual quality. 

Impacts: Temporary impact of
heavy equipment in areas
during construction and
dredging activities.
Benefit: Enhanced landscape
Restored appropriate native 
vegetation within plant
community type of system
increased wildlife usage.
Improved water clarity and 
visual quality. 

Impacts: Temporary impact of
heavy equipment in areas
during construction and
dredging activities.
Benefit: Restored appropriate
native vegetation within plant 
community type of system,
increased wildlife usage.
Improved water clarity and 
visual quality. Additional
marsh island improves overall
landscape of area. 

Hazardous, Toxic, & Radiological Waste (HTRW) HTRW is relatively
uniformly present 
throughout the
project area.
Moving 
contaminated 
sediment from one 
spot to another of
equal or greater 

HTRW is relatively uniformly
present throughout the
project area.  Moving
contaminated sediment from 
one spot to another of equal
or greater contamination is
being discussed with FDEP. 

HTRW is relatively uniformly
present throughout the
project area.  Moving 
contaminated sediment from 
one spot to another of equal or
greater contamination is
being discussed with FDEP.
Two clean areas will provide 
clean fill for the top of the 

HTRW is relatively uniformly
present throughout the
project area.  Moving
contaminated sediment from 
one spot to another of equal or
greater contamination is
being discussed with FDEP.
Two clean areas will provide 
clean fill for the top of the 
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Evaluation and Effects of Alternatives 

contamination is 
being discussed with
FDEP. 

island, for clean vegetation. island, for clean vegetation. 

Land Use No change to
adjacent land use. 

Impact: Temporary impacts
from equipment during
construction activities. 
Benefit: No change to
adjacent land use. Removal of
berm will retain land use as 
wetland with moderately
improved overall quality. 

Impact: Temporary impacts 
from equipment during
construction and dredging
activities. 
Benefit: Addition of marsh 
island will change land use
occurring within the stream
channel from open water to
wetland (total 2.5 acres). 

Impact: Temporary impacts
from equipment during
construction and dredging
activities. 
Benefit: Removal of berm will 
retain land use as wetland 
with moderately improved
overall quality. Addition of
marsh island will change land
use occurring within the
stream channel from open
water to wetland (total 2.5 
acres). 

Cultural Resources No Impact No impact No impact if known 
submerged artifacts are
avoided or archaeological
monitoring takes place at 
time of dredging. 

No impact if known 
submerged artifacts are
avoided or archaeological
monitoring takes place at 
time of dredging. 

C. REGIONAL ECONOMIC DEVELOPMENT 
(RED) 

No net effect No net effect. No net effect. No net effect. 

D: OTHER SOCIAL EFFECTS (OSE) 
Life, Health, & Safety No net effect. No net effect. No net effect. No net effect. 

Environmental Justice No net effect. No net effect. No net effect. No net effect. 
Recreation Increased 

inaccessibility of
channel for boating.
Continued decline of 
poor quality habitat 
for fishing and
wildlife viewing. 

Impact: Temporary
inaccessibility of area to boat 
traffic during construction
activities. Benefit: Improved
habitat for fishing, birding
and wildlife viewing. 

Impact: Temporary
inaccessibility of area to boat 
traffic during construction
and dredging activities.
Benefit: Increased depth of
channel for improved boating,
improved habitat for fishing,
birding and wildlife viewing. 

Impact: Temporary
inaccessibility of area to boat 
traffic during construction
and dredging activities.
Benefit: Increased depth of
channel for improved boating,
improved habitat for fishing,
birding and wildlife viewing. 

E.  PROBLEM SOLVING 0=does not solve; 1=partially solves; 2=solves 
Ext sediment loads = loss of wetlands & aquatic

habitat 
0 0 2 2 

EFH has declined. 0 1 1 2 
Loss of wetlands = loss of wildlife habitat. 0 1 1 2 

manatee access and food sources not available. 0 0 1 2 
Wading bird habitat decreased and degraded. 0 1 1 2 
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Evaluation and Effects of Alternatives 

Silt and organic sediment cover stream bed, 
turbidity plumes, bacteria impairment, loss of

benthic habitat, decreased DO. 

0 0 2 2 

Water quality (turbidity, suspended solids, BOD)
degraded. 

0 1 2 2 

F. OPPORTUNITIES 
REALIZED/OBJECTIVES MET 

0=does not realize/meet; 1=partially realizes/meets; 2=realizes/meets 

Increase spatial extent of wetlands. 0 1 2 2 
Improve stream ecological health; restore benthic 

communities. 
0 1 2 2 

Improve EFH. 0 1 1 2 
Increase occurrences of manatees and wading birds. 0 1 1 2 

Improve recreational opportunities. 0 1 2 2 
Improve water quality (reduce turbidity, improve

water flow, restore tidal flushing) 
0 0 2 2 

Improve hydrologic conditions. 0 1 1 2 

G. PRINCIPLES AND GUIDELINES 
CRITERIA 

0=does not meet; 1=partially meets; 2=meets 

Acceptability 0 1 2 2 
Completeness 0 2 2 2 
Effectiveness 0 1 1 2 

Efficiency 0 1 1 2 
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Evaluation and Effects of Alternatives 

TABLE 13.  SCORING AND RANKING.
 
ALTERNATIVES 

No Action Alt 1 Alt 2a Alt 3 
A.  National Ecosystem Restoration (NER) 1 2 4 3 
B.  Environmental Quality (EQ) 

Geology 0 0 0 0 
Soils 0 0 0 0 

Climate 0 0 0 0 
Vegetative Communities 

Freshwater/Brackish Marsh 4 3 2 1 
Mixed Hardwood Bottomland 4 2 3 1 

Freshwater Marsh 4 3 1 1 
Tidal Flats 4 3 1 1 

Fish and Wildlife Resources 
Fish and Wildlife 4 2 2 1 

Invertebrates 4 3 1 1 
Amphibians and Reptiles 4 2 2 1 

Fish 4 2 2 1 
Birds (Migratory, Songbirds, Raptors, Shore, etc) 4 2 2 1 

Mammals 4 2 2 1 
Essential Fish Habitat (EFH) 4 2 2 1 

Threatened and Endangered Species 
manatees 4 3 2 1 

wood stork 4 2 2 1 
Other Resources 

Water Quality Forth-coming 
Air Quality 0 0 0 0 

Noise 0 0 0 0 
Aesthetics 4 2 2 1 

Hazardous, Toxic, & Radiological Waste (HTRW) 
Land Use 4 2 3 1 

Cultural Resources 0 0 0 0 
Average Score: 3.8 2.4 2.0 1.1 

C. REGIONAL ECONOMIC DEVELOPMENT 
(RED) 

D: OTHER SOCIAL EFFECTS (OSE) 
Life, Health, & Safety 

Environmental Justice 
Recreation 4 3 1 1 
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Evaluation and Effects of Alternatives 

E.  PROBLEM SOLVING 0=does not solve; 1=partially solves; 2=solves 
Average Score: 0.0 0.57 1.43 2.0 

F. OPPORTUNITIES 
REALIZED/OBJECTIVES MET 

0=does not realize/meet; 1=partially realizes/meets; 2=realizes/meets 

Average Score: 0.0 0.86 1.57 2.0 

G. PRINCIPLES AND GUIDELINES 
CRITERIA 

0=does not meet; 1=partially meets; 2=meets 

Average Score: 0.0 1.25 1.5 2.0 

OVERALL RANKING8: 4 3 2 1 

8 1 is best; 4 is worst. 
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Selected Plan 

7 * SELECTED PLAN 

7.1 SELECTED PLAN DESCRIPTION 

Alternative 3 is the  Selected Plan, the plan that is most complete and provides
the best return on the Federal investment by maximizing restoration benefits in
relation to its cost. The purpose of the project is to restore a healthy aquatic
habitat in Big Fishweir Creek eco-system by providing ecological benefits that
include: the removal of anthropogenic sediment accumulations, restoration of
habitat for listed species, the reestablishment of intertidal and sub-tidal benthic
communities, removal of exotic vegetation, the restoration of submerged and
emergent aquatic vegetation, and restoration of wetland values and functions. 

Implementation of the objectives listed above, in combination, would 
significantly improve Essential Fish Habitat (EFH), macro-invertebrate 
communities, wetland functions (i.e. wading bird habitat), increased clarity of
water, and improve habitat for the Federally endangered West Indian manatee
(Trichechus manatus) and wood stork (Mycteria americana) by providing 
additional forage/refuge opportunities. 

To accomplish these objectives, the recommended plan consists of the following 
management measures: 

• Removal of sediments from all areas within the project limits, 
• Creation of a brackish marsh island, 
• Planting of emergent vegetation (EV) 
• Planting of submerged aquatic vegetation (SAV), 
• Removal of nuisance/invasive vegetation, and 
• Wetland reconnection via “cut thru berm” construction 

The sediment that is targeted for removal consists of accumulated anthropogenic 
material in the stream bed.  Removal of approximately 32,000 cubic yards of
sediment will create two channels at the mouth of Big Fishweir Creek that will
converge to form one channel heading upstream to the project limit.  The target
depth of the channel(s) would be four to six feet below mean low water in the 
lower and central portion of the stream, and at least four feet in the upper
channel. The pattern of the channels near the mouth of the stream would be 
routed around the proposed created marsh island before joining the St John’s
River. 

Dredged material from the channels would constitute the foundation of the
marsh island, and is expected to encompass some 2.3 acres at the mouth of Big
Fishweir Creek.  The material will be encased in geo-textile tubes that will be 
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Selected Plan 

configured to form the foundation of the island.  In addition, sand substrate from 
the upper portion of the stream will be used to cap the newly formed island, and
will provide the proper medium for vegetation plantings.  A sediment trap will
be dredged at the base of the island to manage sediment loading by controlling
current velocity, thus decreasing future maintenance of the stream. 

Emergent herbaceous species planting activities are proposed for areas of the 
freshwater and brackish water marsh, brackish marsh island, tidal flats, and 
littoral shelves.  The majority of the plantings will be dedicated to the created 
marsh island.  Individual species will be planted by bare-root plugs or within 
containers at the supplier-recommended spacing.  The proposed dominant 
species for the island consist of salt-meadow cord grass (Spartina patens) and 
needle rush (Juncus roemerianus), as found in the adjacent existing marsh.
Non-dominant vegetation may include native species typically found in fresh and
brackish water marsh systems, such as bull-tongue (Sagittaria lancifolia) and 
pickerelweed (Pontederia cordata).  Other anticipated native species will 
contribute to the diversity of this system through natural recruitment (Kent et 
al, 1994).  Submerged aquatic vegetation will be planted along the perimeter of
the marsh island that remains inundated during low tide.  Geo-tubes containing
the proper growth medium, such as medium to fine-grained sand, will be hand-
planted with vegetation plugs or seeds. Also, SAV species may be planted in 
direct contact with the substrate along littoral shelves.  Species that are 
compatible with a brackish water environment will include American tape grass
(Vallisneria Americana), southern water nymph (Najas guadupensis), or 
Widgeon-grass (Ruppia maritima (Borman, et al, 1997). 

Invasive/exotic vegetation removal will occur throughout Areas A, B, and C of
the project area, and will also include the removal of undesirable aquatic species
that are present along the stream banks.  Manual hand removal and some 
limited herbicide application non-toxic to aquatic habitat will be used for the
eradication of undesirable species. 

The upper-most portion of BFWC is characterized by a freshwater forested
wetland.  The riparian corridor along the stream includes small areas of 
freshwater marsh that contain limited hydrophytic vegetation of herbaceous and
shrub species.  Stagnant water contained within the failing system provides
inadequate hydrology required to properly sustain vegetation, and also serves as
a breeding habitat for mosquitoes.  These wetlands have been cut off from the 
stream by obstruction from a naturally formed berm from previous storm events.
Reconnection to the stream will restore the function of the wetland system.  A 
series of manual cuts along the berm will provide access of surface water into the
fringing wetlands restoring sheet flow hydrology to the water-starved systems. 
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Selected Plan 

Impacts 

Vegetation
No direct negative impacts on wetlands or other identified plant communities
are anticipated as a result of this project.  Temporary impact of disturbance to
vegetation during construction may occur from use of heavy equipment in or
adjacent to these areas.  Impacts will be minimal on vegetation as most of these
areas are outside of potential construction zones, and therefore, will be avoided.
Vegetation is expected to re-establish by direct planting as a component of the
recommended plan, or by natural recruitment post-construction, with overall
improvement to the habitat quality as a result of this project. 

Wildlife Use 
No direct negative impacts to migratory bird populations (wading and 
shorebirds, songbirds, raptors), reptiles, amphibians, and small mammals are
anticipated as a result of this project.  Temporary impact consisting of 
displacement of wildlife usage within these areas may occur during construction
activities.  Usage by migratory birds and general wildlife is expected to recover 
quickly upon completion of all construction activities.  Furthermore, these 
species will benefit from the improved quality of wildlife habitat as a result of
this project. 

Essential Fish Habitat and Fish Use 
No direct negative impacts on fish populations are expected to occur as a result
of this project.  Temporary impact may occur to essential fish habitat as a result 
of suspended sediment causing turbidity in the water column during 
construction activities.  These impacts will be minimized by the use of erosion
control and turbidity containment practices, such as turbidity curtains, or geo
tube partitions, if conditions deem them necessary.  Temporary impact from the
removal of benthic organisms will occur as a result of the construction activities;
however, these organisms are expected to become reestablished in the improved
benthic substrate of the streambed post-project. 

Threatened and Endangered Species
No direct negative impact on manatees is expected as a result of this project.
There is minimal potential for temporary impacts to manatees or to their critical
habitat because the proposed project area, although within critical habitat, is not
used by manatees at present as it is too shallow and devoid of food plants in its
present condition. Avoidance of manatees will be accomplished by use of best
management practices that are standard protection measures put in place for all
Corps civil works projects occurring within manatee critical habitat, (which 
encompasses the coastal region of Duval County).   Summarized, these practices
include, but are not limited to: instruction of project-associated personnel about
presence of manatee and prevention of collision; advisement of civil and criminal 

Big Fishweir Creek Final DPR and Final EA January 2012 
7-3 



    

   
  

  

   

   
     

  
   

 
   

 
   

   
    

  
 

 
   

  
  

 
  

   
 

 
   

 
 
 

  
 

 
 

   
  

 
  

    
  

  
 

 
 

Selected Plan 

penalties for harm or harassment as defined by the Endangered Species Act
(ESA) of 1973; vessel equipment and operation safety measures including no 
wake zones, posting cautionary signage, and incident reporting; and cease of
equipment operation upon manatee approach within 50 feet of a vessel.  A 
complete description of the manatee standard protection measures is included in
the Biological Assessment submitted to the USFWS on August 30, 2011.  A copy 
of the Biological Assessment can be found in Environmental Appendix C 
starting on page C-25. 

No direct or indirect negative impacts are expected to occur on the wood stork, a
Federally designated endangered species. Wood storks have not been observed 
in the study area. Upon completion of the project, it is anticipated that presence
of this species will occur as a result of the improvement to the overall habitat. 

Air Quality
No direct negative impacts are expected to occur to the overall air quality within
the project study area or the immediately adjacent community as a result of this
project.  Temporary impact of exhaust emission from the use of heavy equipment 
may occur during construction and dredging activities.  Air emissions are 
expected to return to pre-construction ambient levels upon completion of all
construction activities. 

Noise 
No direct negative impacts are expected to occur from noise as a result of the
project.  Temporary impact of unabated noise from heavy equipment and dredge
operation may occur during construction and dredging activities.  Noise 
abatement measures, such as hours of equipment operation, may be employed as
deemed necessary.  Noise levels are expected to return to pre-construction 
ambient levels upon completion of all construction activities. 

Aesthetics 
No direct negative impacts are expected to occur to the aesthetics as a result of
this project.  Temporary impacts from equipment during construction and 
dredging activities may block views of the waterway within the project limits
and beyond.  Removal of the equipment upon completion of all construction
activities will return the view to normal conditions. Furthermore, completion of
the project will enhance the view with increased wildlife usage and viewing
opportunities, vegetation biodiversity, improved water clarity, and enhanced
water quality. 
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Selected Plan 

7.1.1 Performance Measure Implementation 

Each management measure described in the recommended plan has been 
evaluated on its ability to meet specific performance targets or benefits, such as
utilization of the restored aquatic systems by manatees, wood storks, migratory 
birds, and wildlife.  Also, success criteria include improvement of water quality,
essential fish habitat, plant biodiversity, and hydrological connection to fringing
wetlands.  The performance measures are summarized below with focus on the
expected benefit from implementation of the recommended plan, and are further
detailed in Section 5.6.4, Performance Measure Criteria (page 5-19). 

Protected Species: manatee and wood stork utilization
With the opening of the channel from the mouth of Big Fishweir Creek to the
project’s terminal point at the Roosevelt Blvd. (US Hwy 17) Bridge, manatees 
are expected to have access to the restored reach of Big Fishweir Creek. Periodic 
monitoring will be conducted for manatees within the lower basin of Big 
Fishweir Creek where sightings are most likely to occur.  Data collection would 
include individual counts along with incidental details, such as dates, time of
day, weather conditions, observation of the specimen general condition, size, and
estimated sex and maturity.  This data collection would be managed under the 
direction and coordination of a professional wildlife ecologist. Actual data 
collection may be done by volunteers, students, or other interested individuals,
which interjects an added value of environmental education as an outcome of
project as well. 

Although wood storks have not been observed in or adjacent to Big Fishweir 
Creek, restoration of the system will encourage their use of these areas for part
of their life processes.  Actual sightings of wood storks will be documented,
either during structured monitoring events by specialized wildlife ecologists, or 
by random sighting reports from individuals.  Data management and analysis
will be under the direction of a professional ecologist with wood stork expertise.
To accommodate the reporting of wood stork and manatee sightings by the
general public, flyers or other media materials will be distributed with contact
information of the coordinating professional, whether it is with the Corps, US
Fish and Wildlife Service, Florida Fish and Wildlife Conservation Commission, 
or other entities entrusted with this responsibility. 

Planting of Emergent Vegetation (EV) and/or Submergent Aquatic Vegetation
(SAV)
Benefits of the EV and SAV plantings are focused on improvement of the 
systems’ biodiversity, food resource for manatee, wood stork and migratory
birds, vertebrate and macro-invertebrate wildlife habitat, essential fish habitat, 
and water quality.   Indirect benefits also include bank stabilization, and 
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increased aesthetic quality of the landscape.  Vegetation planting will occur in or 
on the fringe of existing wetland systems, which include the fresh and brackish 
water marsh, littoral shelves, tidal flats, and the created marsh island at the 
mouth of Big Fishweir Creek. 

Post-planting monitoring events will evaluate the successful establishment by
desired vegetation. Regularly scheduled monitoring events will be conducted by
a qualified botanist or biologist with expertise in wetland science. Specific 
measurements will include measurements of cover % and species diversity.
Multiple random sample plots will be located for evaluation of the plant species
distribution. Encroaching undesirable species will be noted for implementation
of appropriate contingency measures.  Photograph monument locations will be
established for future event comparison analysis.  Observations of adequate
hydroperiod (indicative of proper hydrology), and development of hydric soil
indicators will be evaluated.  Success of the planting activity will be evaluated
after monitoring events clearly show a trend of community establishment and
maturity.  Should this trend fail to establish, a contingency plan for resolving
the issues will be addressed and vegetation will be replanted. 

Removal of Exotic Invasive or Nuisance Species
Removal of invasive or nuisance species within all natural communities of Areas
A, B, and C will improve biodiversity, wildlife habitat, and overall aesthetic
value, while reducing biomass output, competition of resources with native 
vegetation, and possible expansion.  Successful eradication is measured by
ground-truth survey of all affected areas to determine whether re-growth is
occurring.   If target invasive species are persisting in native plant communities,
the species density and coverage, along with the location will be identified for
subsequent treatment to adequately address the concern.   This survey will be
conducted by invasive species specialists, who can recommend and/or implement
adaptive management measures, such as herbicide application, at time of 
survey.  This activity may be a component of the vegetation monitoring study as
described above. 

Reconnecting Hydrology in Area A
The hydrological connection between the Big Fishweir Creek upper streambed
and the fringing freshwater marsh system has been severed by the formation of
an upland berm.  Consequently, a decline in the function and value exists in the
freshwater marsh from encroachment of inappropriate upland species in the
vegetative community.  The proposed removal of segments in the berm will
provide hydrological reconnection to this degraded system.   As water infiltrates 
the area from the stream, the vegetation community will naturally transition to
a desired herbaceous-dominated freshwater marsh. 
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Selected Plan 

To determine if the success criteria are being met, a series of steps will be
established.  First, a baseline survey will be conducted to document the pre
project conditions.  This survey will include a plant inventory of the entire area
with positive species identification and a population density of coverage.  
Analysis of this data will determine what upland species are present and where
they are located within the system.  Second, physical conditions at the site
should be documented, such as the presence of inundation and soil saturation.
Third, additional surveys will be conducted after completion of the berm cut
activity to distinguish whether a transition has occurred from marginal to
proper hydration; these surveys are to be based on the same parameters utilized
in the baseline pre-construction surveys.  Observations are to include the 
presence of hydroperiod indicators and the recovery of hydrophytic species for
dominance of the plant community.  Inversely, the presence of upland species
are expected to decline in the wetland as soil saturation becomes perennial.
Last, wildlife usage within the wetland will be documented, including the
presence of macroinvertebrates and insects, to evaluate whether reconnection
with the proper hydrology is improving the system’s function and value. 

Fish Use and Essential Fish Habitat 
Deepening the channel of Big Fishweir Creek will allow fish to access food
resources and other activities necessary for fish production, such as protective
refuge from predators and spawning areas.   Improved water quality will play a
critical role in the enhancement of essential fish habitat (EFH).   Assessment of 
site conditions will be conducted by a professional Fisheries Specialist to 
document fish usage of the entire system post-restoration and will include 
several sampling measures. 

Sampling of the substrate in various random locations throughout the 
streambed will reveal the presence and productivity of macroinvertebrates.  An 
evaluation of the substrate composition based on grain size will provide 
indication of sediment deposition occurrence.  Water quality sampling measures,
as described below, will be conducted with particular attention to dissolved 
oxygen (DO) and turbidity, often the limiting factors for a healthy fish 
population.  Evaluation of these parameters in the restored waterway will 
determine increased value of the EFH, and the overall successfulness of fish 
usage. 

Fish counts will be based on stream shocking, where appropriate in freshwater 
only, along with seine netting, tidal block nets, and other tools used to assess
fish usage by species and population presence.   The sampling regimes may be
based on spatial counts rather than time duration, with random locations chosen 
throughout the project area.   The sample locations will also include extension
into the  for determination of presence or usage by certain species inside of the
BFWC system in contrast to the  and the nearby Ortega River.  The sampling 
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events will be conducted on a quarterly schedule to encompass all life-cyclic
activities.  Analysis of this data will provide evidence of increased fish usage,
patterns, and trends, as well as serve as a signal for any potential problems or 
issues that may exist. 

Migratory Bird and General Wildlife Use
The restoration of the BFWC system through the management measures of  the 
recommended plan are aimed at providing optimal habitat for wading and shore
birds, raptors, songbirds, small to moderately sized mammals, reptiles, 
amphibians, and macroinvertebrates.  The enhanced habitat will provide wildlife
with increased foraging, nesting, mating, resting, and predator protection.  In 
order to assess wildlife usage of various habitat types, a general census will be 
conducted by a qualified ecologist with specific expertise of the various species
inhabiting these natural communities.  The general census includes recording
incidental sightings and species counts, examination and analysis of animal sign
(i.e. tracks or scat, nests, burrows, and skeletal remains), identification of 
species by calls and songs, and other indicators of usage.  The data collection will 
document the specific habitat type in which each species is found, as well as
other pertinent data regarding usage within the site. 

Water Quality
Water quality is analyzed by a number of parameters that depict the physical
and chemical condition of the water column- such as DO, salinity, total 
suspended solids (TSS), and fecal coliform among others.  These parameters can
be obtained either by discrete measure/samples or by combining representative 
measurements through temporal or spatial composite samples.  These data are 
statistically analyzed and compared with State Water Quality Standards or 
other scientifically accepted literature.   To enhance the interpretation of this
data, measurements can also be systematically combined with scientifically-
recognized indices such as the Water Quality Index (WQI) and Trophic State
Index (TSI). 

Impairments to water quality may be measured by documented impacts to the
in-stream benthic macro-invertebrate community.  Indices such as FDEP’s 
Stream Condition Index (SCI), Estuarine Condition Index (ECI), Stream Habitat
Assessment, and Shannon-Weaver Species Diversity Index utilize macro-
invertebrate data to assess the water quality condition of the waterbody. 

Sediment Removal (Hydrology)
The removal of sediment and creation of channels will decrease the residence 
time within Big and Little Fishweir Creeks.  Residence time is defined as the 
duration of persistence of a mass or substance in a medium or place; or simply
stated, it is the average amount of time that a particle spends in a particular 
system.  With regard to the BFWC system, a reduction in residence time will 
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decrease the rate of sediment deposition in the stream which will allow the
channels to retain the dredged target depth. The residence time within the 
creek can be measured by use of a time-of-travel study.  The object of the study 
is the observation of the time required for a slug of tracer dye to move 
downstream between sampling sites.  The peak dye concentration is recorded at
a downstream location by using a deployed Hydrolab® DataSonde® set to record
a fluorescent dye called Rhodamine WT at regular intervals.  A slug of this dye is
injected (dumped) into the channel at an upstream location and allowed to drift
downstream to the location of the deployed Hydrolab®.  The basic principle
behind time-of-travel monitoring is that the time it takes for the peak dye
concentration of a tracer slug to travel downstream is an estimate of the average
time-of-travel for water and solutes in that body of water (Carroll et al, 2008).  
By recording the rate of movement of the tracer dye within the channels, a
reduction in residence time can be established, thus decreasing the amount of
sediment that will stay in the channel of the BFWC system. 

7.2 PLAN ACCOMPLISHMENTS 

7.2.1 Ecosystem Restoration Benefits of the Selected Plan 

The most notable benefit from the sediment removal is the restoration of 
suitable habitat for Federally-endangered manatees. Re-establishment of deep
stream channels will once again allow manatee gainful access and assist them in
migration to the upper portion of Area A.  This safe-haven habitat will give
manatee opportunity to browse the newly restored SAV beds, access to warm
water area during cold climate, fresh drinking water, and a protective area for
resting, cavorting, and possible calving. 

The deepened channels will benefit overall water quality by furnishing an 
avenue for tidal flushing needed to stabilize the correct salinity level for function
of a fresh and brackish water marsh, and maintenance of a normal hydroperiod 
to connected wetlands.  Substrate within the aquatic system will improve due to
the reduction of sedimentation, thus inhibiting the ability of fecal coliform to
flourish.  This coliform reduction will help restore BFWC to a healthy Florida
Class III water body and aid in removing it from the State’s 303(d) list for 
impaired waters. 

Construction of the marsh island will re-establish lost marsh area, provide
wildlife habitat, reduce turbidity, provide foraging for the endangered manatee, 
and reduce restoration costs by providing on-site disposal for dredge materials.
Manatees are more likely to access the entire area due to the creation of deep
water channels around the island, along with the increased surface area of
vegetated littoral shelves and tidal flats containing vital foraging resources 
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(USFWS, 2007). Formation of the marsh “island” will increase the stream 
velocities around the feature. 

Planting of EV and SAV will benefit the Big Fishweir Creek ecosystem by
furnishing additional protective and forage habitat for wildlife while stabilizing
the stream banks.  Migratory birds, including the wood stork, will have 
enhanced opportunities for foraging, wading, loafing and nesting upon 
reestablishment of vegetation on the marsh island and littoral shelves.  SAV will 
provide foraging habitat for manatee, wading birds, and fish, thus increasing the
value and function of fish habitat through protective cover for fish spawning and
predator evasion (Sagan, 2006).  Both EV and SAV will improve water quality 
(specifically DO and visibility), stabilize the substrate, and provide quality 
habitat for benthic organisms.  SAV establishment will improve water quality
through attenuation and filtering of unwanted sediment and nutrients, further
reducing turbidity, biological oxygen demand (BOD), and ultimately increasing
dissolved oxygen (DO) levels available for fish and other respiring aquatic 
organisms.  Native vegetation will significantly enhance the biodiversity of the 
Big Fishweir Creek plant community, which will also improve the aesthetic
quality of the area. 

Nuisance/invasive species removal would benefit the Big Fishweir Creek 
ecosystem by relieving resource competition for native and more desirable 
vegetation.  Plant community diversity would increase and thereby encourage 
wildlife usage through quality of habitat.  Additionally, the overall aesthetic
quality of the landscape will be improved by removal of undesirable vegetation. 

Reconnecting Big Fishweir Creek and the adjacent wetlands to the St Johns
River will significantly benefit the ecosystem through reintroduction of 
freshwater and tidal flushing action. This measure will also provide better 
comprehensive fish habitat by improving overall water quality.  Migratory birds, 
including the endangered wood stork, will have enhanced opportunities for 
foraging, wading, loafing and nesting upon restoration of the littoral and marsh 
system along with the mixed hardwood bottomland.  Reconnecting the correct
hydrology in the upper reach of BWFC will allow system-appropriate native
vegetation to become reestablished, and will keep the substrate saturated with
more frequent inundation (Kent et al, 1994).  Flushing on a normal tidal cycle 
will also maintain surface water in a transient state to allow recharge of
groundwater and reduce troublesome mosquito hatching that occurs in stagnant
water environments (USEPA, 2005). 

Benefits resulting from the management measures of the recommended plan are 
directed at manatee, fish, macro-invertebrates, migratory birds, raptors and
small mammals.  Benefits to vegetation include encouragement of native species 
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leading to greater biodiversity.  These benefits are shared throughout all areas 
of the project site. 

Management measures for 7.4 acres of Area A will create a total of 5.11 Habitat
Units (HU).  Natural communities within Area A include the streambed (1.9 ac),
mixed hardwood bottomland (5.0 ac), and freshwater marsh (0.5 ac).  Most 
benefit (2.30 HU) will be derived from the berm cut-through measure, followed
by removal of exotic vegetation (1.44 HU), and finally removal of sediment (1.37
HU). Compared to Area D, the stream is narrow in Area A and therefore a 
smaller volume of material will be removed, thus keeping the habitat unit score 
low.  In contrast, the removal of material from the berm will provide the most
benefit as it only occurs in this area and will reconnect a stressed fringing
wetland system. 

Management measures targeted for the 9.44 acres of Area B will create a total of
5.71 HU.  Area B is comprised of the natural communities of streambed (3.6 
acres), mixed hardwood bottomland (1.4 acres), freshwater/brackish water 
marsh (0.24 acres), and freshwater marsh (3.4 acres).  At low tide, 0.8 acres of 
tidal flat is exposed but is non-vegetated.  Of the proposed measures, removal of
sediment is identified as the most beneficial (2.38 HU), followed by planting EV
(2.34 HU), and removal of exotic vegetation (1.0 HU).  Area B is the transition 
zone from a freshwater intertidal waterway to a brackish water system.  The 
removal of sediment from this area will positively influence water quality and
provide needed material for the marsh island that is proposed for creation in
Area D.  Area B is also proposed to receive planting of emergent vegetation along
the littoral shelves on the stream banks which will replace undesirable 
vegetation. 

Management measures for 1.6 acres of Area C will create 1.06 HU.  This area, 
being the smallest of the project, includes 1.5 acres of streambed, and only 0.1
acre of fresh/brackish water marsh.  Although the marsh that is present within 
the BFWC system is considerably larger, most of this natural community is
included in Area D.  The most benefit will be gained (habitat lift) from the
removal of sediment (0.56 HU), followed by EV planting (0.34 HU) and removal
of exotic invasive vegetation (0.16 HU). 

Management measures for the expansive 30.5 acres of Area D will create a total
of 23.05 HU from implementation of the recommended plan.  Predictably,
creation of the marsh island leads the benefits list by providing 9.73 HU.  The 
streambed was adjusted to comprise 18.1 acres, whereas the fresh/brackish
water marsh totals 12.3 acres.  It should be noted that acreage for creation of the 
island (2.3 acres) was subtracted from the streambed and added to the 
fresh/brackish water marsh category in order to balance the spatial extent of
these two natural communities.   Associated action of EV planting provides the 
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second greatest benefit at 5.63 HU as most of the planting will occur in this area.
Sediment removal is the third action benefitting this area, having 4.50 HU.
Planting SAV will provide the least benefits of 3.19 HU.  This is due to the 
action having the smallest contribution to overall habitat quality.  Locations 
within Area D that are proposed for SAV planting include the perimeter of the
marsh island and one or two small isolated littoral shelves or tidal flat locations. 
No removal of exotic invasive species is proposed for Area D. 

Annualized project ecosystem restoration benefits are summarized by 
management measure for each area in Table 10 in Section 6.6 (page 6-21).  A 
discussion of the method used to derive the habitat units within the natural 
communities for each area can be found in Section 5.6.2, Benefit Development,
starting on page 5-14.  Furthermore, Table 3, starting on page C-29 of the 
Environmental Appendix C, summarizes the results of the habitat unit 
assessment for all habitat types comprising the project study area. 

7.2.2 Other Social Effects 

Restored channels will allow limited access to BFWC by recreational boaters,
fishermen, and wildlife viewers. However, it should be noted that the purpose of
the re-established channel is to restore aquatic function to the eco-system, and
therefore will not provide navigational access for recreational boating. Signage 
for minimal wake zone and channel markers will alert boaters to the presence of
manatees within the channels (Duval MPP, 1999).  The improved overall quality
of the landscape will enhance the aesthetic quality of this area. The created 
marsh island will encourage wildlife viewing; however, signage will be posted to 
prohibit recreational use, such as grounding small watercraft, trampling, 
camping, etc.  Furthermore, the island substrate, although covered with 
established herbaceous vegetation, will only be briefly exposed at high tide. For
the remainder of the time, the island will stay inundated, and thus be 
inaccessible for recreational purposes. 

7.3 SELECTED PLAN COSTS 

Under Section 206 of the Aquatic Ecosystem Restoration Projects, the total
estimated project cost for the Big Fishweir Creek selected plan is $4,762,000.00
(includes study cost of $881,000). Of these costs, the estimated construction cost 
for the project is $2,866,000.00.  The estimated non-construction cost, which 
includes estimated real estate cost, engineering & design and construction 
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management, is $1,015,000.  Further explanation and breakdown of cost are 
explained below. 

Table 15 includes a breakdown of the estimated cost of the Big Fishweir Creek
project formatted by construction and non-construction costs.  Non-construction 
costs include LERRD (lands, easements, rights-of-way and relocations and 
disposal), PED and S&A costs.  Costs were estimated using MII cost-estimating
software, according to USACE guidance and policies.  Costs are presented at FY 
2011 price levels and are rounded to the nearest $1,000.  Included in the table 
are IDC, and annualized costs.  The Federal discount rate of 4.125% was utilized 
to amortize the costs. 

TABLE 14.  BIG FISHWEIR CREEK ECONOMIC COSTS 
Construction Item Cost 
Lands & Damages 625,000 

09 Channels & Canals 2,866,000 

Sub-Total $3,491,000 

Planning, Engineering, and Design
(PED, E&D)1 

172,000 

Construction Management (S&A) 218,000 

Total First Cost $3,881,000 

Investment Costs 
Interest During Construction $40,000 

Total Investment Cost $3,921,000 

Total Average Annual Costs $186,500 
1 PED costs do not include sunk study costs of $881,000 
Note: FY11 Price levels. Investment costs rounded to nearest $1000. 
S&A Supervision and Administration 
PED Planning, Engineering & Design 
LERR Lands, Easements, Rights-of-Ways, and Relocations 

Based on the engineering and design of the Selected Plan for this study, the
average annual cost for the Selected Plan (Alternative 3), is $186,500 

7.3.1 Apportionment of Federal and Non-Federal Costs 
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Responsibilities for implementing the Selected Plan would be shared by USACE, 
on behalf of the Federal Government, and the non-Federal sponsor, the City of
Jacksonville (COJ).  The USACE and COJ would cost share in the design and 
construction of the restoration projects resulting from this plan.  The COJ would 
acquire the necessary LERRD.  The cost-share ratio for Section 206 projects is 
65%/35% Federal/non-Federal; construction contracts to build the project will be
managed by USACE and the 65%/35% will be maintained. Table 16 includes a 
summary of the apportionment of the costs of the Selected Plan.  The USACE 
provides the first $100,000 of study costs.  The non-Federal sponsor must
contribute 50 percent of the cost of the feasibility study after the first $100,000
of expenditures, 35 percent of the cost of design and construction, and 100
percent of the cost of operation and maintenance. 

TABLE 15.  COST APPORTIONMENT OF THE SELECTED PLAN 

Item 
Federal Cost Non-Federal 

Cost Total 
PED1 $ 602,300 $ 450,700 $ 1,053,000 
Construction Management $ 141,700 $ 76,300 $ 218,000 
LERRD $  406,300 $ 218,700 $ 625,000 

Ecosystem Restoration 
Construction Costs $ 1,862,900 $  1,003,100 $ 2,866,000 

Total Project Cost $ 3,013,200 $ 1,748,800 $ 4,762,000 
1 PED costs include sunk study costs of $881,000.
Note: Numbers may not add correctly due to rounding. 

7.4 RISK AND UNCERTAINTY 

Increasing the depth of the channel for manatees introduces the risk of increased 
manatee mortality due to potential watercraft usage in the creek.  Since 
manatees and motorized watercraft cannot access the channel now, there is 
nothing in place to prevent manatee/boat collisions.  Once the channel is 
deepened, manatees would be exposed to motorized watercraft impacts in the
channel.  To reduce this risk, informational kiosks could be installed to notify
the public of manatee presence in the channel.  Motorized boat traffic could be 
limited to no wake speeds in the channel or motorized watercraft could be
banned from using the channel.  Signage could be posted notifying boaters of the 
reduced speed limits, limits on watercraft type, and presences of manatees.  This 
would significantly reduce the risk to manatees. 

Risks associated with island creation are low due to the nature of island 
construction.  Island erosion is not a risk factor since the soils will be contained 
within the geo-textile tubes.  In addition to island containment, USACE 
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Engineering Manual 1601 references channel velocities that require erosion
control protection.  The flows within Big Fishweir Creek do not warrant erosion
control measures for the island. 

Sensitivity Analysis 

The highest priority septic tank remediation project (Murray Hill B) was 
completed in 2005 and addressed the majority of the failing septic tank issues in
the watershed.  These previously failing septic tank systems now utilize JEA
sewer lines, so this remediation effort should be considered part of the without
project condition.  Since 78% of the watershed is on the centralized sewer 
system, and since most of the remaining septic tanks are located far upstream of
the project area and greater than 300 feet away from a waterbody, teasing out
the effect of future septic tank removals from the background inputs into the
project area--including tidal flows from the Ortega and St Johns Rivers, is 
beyond the scope of our current modeling effort.  Since the watershed has not 
been modeled for individual septic tank inputs, then performing sensitivity
analysis for such future sporadic septic tanks removals is not possible at this 
time. 

Future septic tank removal efforts should not be significant to the success of this 
project.  Less bacteria and nutrient loadings from upstream sources should help
reduce algae overgrowth in the marsh areas in general, but the effects of 
individual septic tank removals would be difficult to validate.  Since the entire 
project area is tidally influenced with the proposed marsh and littoral shelf
planting areas receiving diurnal tidal inundations from the St. Johns and Ortega
Rivers, the inputs of individual septic tanks in the upstream watershed should 
not affect the acreage or function of our restoration areas. 

Additionally, the report references the drainage project on the North Fork in the
Plymouth St. area (approximately 0.9 miles upstream of the project area): 

"The City has identified a potential project in the Big Fishweir sub-
basin.  The project involves the installation of an in-line pond and 
widening the downstream channel to a 25ft bottom width with 3:1
side slopes from Hamilton to Plymouth St. 

This potential City project will assist in alleviating flooding for 6
structures in the 100-yr floodplain.  It is anticipated the installation
of the in-line pond and widening of the downstream channel will
slow channel flows and result in reduced sedimentation 
downstream at the stream mouth." 
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This project was completed in 2003 in conjunction with the Murray Hill B septic 
tank phase out project and should not be referenced as a future City of 
Jacksonville project. 

7.5 COMPLIANCE WITH FLORIDA STATUTES 

HTRW Determination 
At this time, contaminants found will not be a problem for two reasons: 

1) Per Engineering Regulation 1165-2-132, HAZARDOUS, TOXIC AND 
READIOACTIVE WASTE (HTRW) GUIDANCE FOR CIVIL WORKS 
PROJECTS, dredged material and sediments beneath navigable waters 
proposed for dredging is exempt from this rule. 

(2), The regulation states that “Dredged material and sediments beneath 
navigable waters proposed for dredging qualify as HTRW only if they are within 
the boundaries of a site designated by the EPA or a state for a response action… 
under CERCLA, or if they are a part of a National Priority List (NPL) site under 
CERCLA.”  This project does not lie within any designated CERCLA site, nor are
there any within a 1-mile radius.  The Phase I ESA report, provided as an 
attachment to the Engineering Appendix, covers this.  In short, it can be 
dredged, but the disposal area needs to be approved based on the sediment
quality.  For this, the team met with officials at FDEP to discuss the plan, which
leads to the second reason the team is comfortable with the plan at this time. 

3) The FDEP permit officials reviewed the vibracore chemical analyses, along
with the disposal via island creation proposal with the use of bag geo
containment technology. 

At this meeting, the FDEP wanted to make sure that contaminated sediment
would not be disposed of in a clean area.  As long as the island disposal site is at
least as contaminated as the sediment being disposed there, they didn’t see a 
problem.  Regarding bio-accumulation, FDEP officials said that as long as clean
material only was the top vegetated layer, no bio-accumulation should take
place.  At the close of the meeting, the FDEP had not found a reason for the 
BFWC plan to change, and said that permitting process can get started. In short,
there were a few contaminants that were detected above the levels in FDEP’s 
Soil Cleanup Target Levels (SCTLs) tables for soil.  However, according to ER
1165-2-132, dredged material is exempted as Hazardous, Toxic, and Radioactive
Wastes (HTRW). 
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Two submerged cultural resources were located within the project area.  A 100
foot buffer zone or avoidance is required for both “Fishweir Creek Barge” and the
dugout canoe features. 

Consultation with the Florida State Historic Preservation Officer and other 
interested parties was initiated February, 2007; in accordance with the National
Historic Preservation Act of 1966 as amended (PL 89-665); the Archaeological
and Historic Preservation Act, as amended (PL 93-291); the Abandoned 
Shipwreck Act of 1987, and the Advisory Council on Historic Preservation, 
revised 36 CFR Part 800 Regulations including appropriate Florida Statues, and
the Florida Administrative Code. 

In November, 2007, the Florida SHPO concurred with the Army Corps’ 
determination of avoidance or a 100-foot buffer around both features if 
construction alternatives have the potential to impact them, including dredging,
filling and removal of vegetation. 
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Plan Implementation 

8 PLAN IMPLEMENTATION 

8.1 NON-FEDERAL RESPONSIBILITIES 

The responsibilities of the non-Federal sponsor include, but are not limited to,
the following: 

a. Pay 100 percent of any operation, maintenance, repair, replacement, and 
rehabilitation (OMRR&R) costs attributable to the Ecosystem Restoration.  Big 
Fishweir Creek itself is expected to be self-sustaining after the restoration 
actions are complete, and no costs are expected.  The temporary dewatering area
along the northern bank of Big Fishweir Creek would be restored once the
dredged material is transported to a permanent disposal site. 

b. Provide all lands, easements, rights-of-way, borrow areas, and dredged 
material disposal areas; perform all relocations determined by the Government
to be necessary for the Ecosystem Restoration; and provide evidence to support 
the Local Sponsor’s legal authority to grant rights-of-entry to such lands.  The 
necessary lands, easements and rights-of-way determined by the Government to 
be necessary for work to be performed under a construction contract must be 
furnished prior to the advertisement of the construction contract. 

c. Provide or pay to the Government the cost of providing all retaining dikes,
weirs, bulkheads, and embankments, including all monitoring features and 
stilling basins, that may be required at any dredged material disposal area
necessary for the Ecosystem Restoration. 

d. Comply with applicable provisions of the Uniform Relocation Assistance and
Real Property Acquisitions Policies Act of 1970, Public Law 91-66, as amended
by Title IV of the Surface Transportation and Uniform Relocation Assistance Act
of 1987 (Public Act 100-7); the Uniform Regulations contained in 9 CFR Part 2,
in acquiring lands, easement, and rights-of-way for construction and subsequent
operation and maintenance of the Ecosystem Restoration; and inform all affected
persons of applicable benefits, policies, and procedures in connection with said
Act. 

e. Provide, during the period of implementation, cash payments to meet its
obligations under Article II of the Project Partnership Agreement (PPA).  Study 
cost will be funded up front by the Federal Government.  Plans and Specification
costs and total Ecosystem Restoration costs will be reapportioned during the
implementation period to meet the cost-sharing requirements. 
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Plan Implementation 

8.2 FEDERAL RESPONSIBILITIES 

The Federal share is estimated at $3,013,200 or 65% of the total project costs.
Federal funding is subject to budgetary constraints inherent in the formulation
of a national Civil Works budget for a given Fiscal Year. The Corps would
perform the necessary pre-construction, engineering, and design required prior
to construction.  The Corps will also obtain the water quality certification,
advertise, award, and construct this restoration project. 

8.3 REAL ESTATE REQUIREMENTS 

The non-Federal sponsor, City of Jacksonville, owns all uplands required to
support construction of the proposed project.  Total Estimated Real Estate costs 
are $625,000.  The non-Federal credit is estimated at $654,375.  The value and 
amount, of credit given for LERRD required will be determined by the Real
Estate Division as stated in ER-1105-2-100, Appendix F. 

8.4 WORK IN KIND 

The non-Federal sponsor does not expect to provide in-kind services at this time. 

8.5 COST SHARING 

Authority for the items of local cooperation and provisions of the Project
Partnership Agreement (PPA) is provided by Section 206 of the Water Resources
Development Act of 1996, as amended.  This project will be constructed solely for
the purpose of aquatic ecosystem restoration in Big Fishweir Creek.  On this 
basis, the Federal Government would bear 65 percent of the total habitat
improvement costs at Big Fishweir Creek and the local sponsor would bear 35 
percent.  The total project cost estimate, ($4,762,000), includes cost of the 
feasibility study, engineering and design, plans and specifications, LERRD and
construction.  The Federal portion of the project cost is estimated to be 
($3,013,200) and the non-Federal share is estimated to be ($1,748,800), Table 16 
shows a simple partitioning of each of the costs. 
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TABLE 16.  PROJECT COST SHARING 
Item Total 

Cost 
Federal 
Share 

Non-Federal 
Share 

Study $881,000 $490,500 $390,000 
Lands, Easements, Right of 
way, Relocations and Disposal
areas (LERRD) $625,000 $406,300 $218,700 
Construction  & Non-
Construction 

$3,256,000 $2,116,400 $1,139,600 

Total Project Costs $4,762,000 $3,013,200 $1,748,800 

The Environmental Restoration Report are initially Federally financed, and
Plans and Specifications costs distributed as part of the Non-Federal share of
project costs during implementation.  The sponsor (City of Jacksonville) 
requirements are indicated in Table 17.  The sponsor will provide all LERRD 
required for the project.  The remaining portion of the sponsor’s share will be
comprised of work-in-kind and cash.  The sponsor would be required to maintain 
the project after construction. 

TABLE 17.  NON-FEDERAL RESPONSIBILITY 
ITEM COST 
LERRD $625,000 
Cash $733,300 
Work-in-kind $0 
Annual OMRR+R $1,000 

8.6 PROJECT PARTNERSHIP AGREEMENT 

The description of the Federal and non-Federal responsibilities will be legally
defined in the Project Partnership Agreement (PPA).  The Recommendations 
section of this report describes the items of local cooperation that the non-
Federal sponsor will be required to furnish. 

PPA negotiations with the non-Federal project sponsor will be conducted, and a
draft PPA will be submitted to the Corps of Engineers, South Atlantic Division,
for review and approval. No deviations from the model PPA agreement are 
anticipated.  Once the PPA has been approved, design will be initiated and 
construction funds will be budgeted. 
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8.7 SPONSOR VIEWS 

The City of Jacksonville supports the project, as noted in the letter of intent
below. 
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Summary of Coordination, Public Views, and Comments 

9	 *SUMMARY OF COORDINATION, PUBLIC VIEWS, AND 
COMMENTS 

A scoping letter was issued December 12, 2006 to appropriate stakeholders
including government agencies, environmental organizations, and residents 
living within the project area.  Concerns expressed in response to the scoping
letter are summarized as follows: See Environmental Appendix C for copies of 
the correspondence. 

9.1 GENERAL COMMENTS 

9.1.1 Water Quality 

The primary comment received from local residents was in regard to the 
degraded water quality from sediment loading in the creek system.  The 
sediment issue was cited in all comments as the main culprit for degradation to
water quality from high levels of bacteria and low levels of dissolved oxygen.
Comments include identified issues of flooding during severe storm events due to
runoff, a steady decline in fishing opportunities from a continuously degraded
habitat, and loss of recreational activities of boating and kayaking.  The 
restoration of the water quality by the removal of sediment is the foremost
reason given for the residents’ desired pursuit of this project. 

9.1.2 Wildlife and Wetland Habitat 

General comment by local residents describes the decline of wetland habitat in
the Big Fishweir Creek system and is considered a significant loss to the quality
of their community.  Specific reference was made to the decline in fish habitat,
the loss of wetland for buffering runoff and sediment attenuation, and a noted
decline in wildlife usage such as mammals, wading and shorebirds.  All general 
comments received were in favor of the project moving forward.   Some 
comments included a desire to participate in volunteer capacity to the project 
success. 

9.2 SPECIFIC COMMENTS 

9.2.1 Florida Department of Environmental Protection 

The Florida DEP sent a letter of comment on January 29, 2007 in which they
remarked that the “restoration of urbanized creeks has many ecological benefits.
The DEP went on to state that sedimentation and water quality issues result
from inadequate stormwater treatment options, and recommend that restoration 
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Summary of Coordination, Public Views, and Comments 

proposals should include addressing the cause of the sedimentation source as
well as the removal of sediment and vegetative habitat restoration. 
Furthermore, the State has determined that at this stage of the project, the 
proposed federal action is consistent with the Florida Coastal Management 
Program (FCMP). 

9.2.2 Miccosukee Tribe of Florida 

A letter of comment was sent by the Miccosukee Tribe of Florida on December,
21, 2006 in which the tribe stated they have no direct knowledge of any cultural
resources located within the proposed Project Area.  The Tribe went on to state 
that they require a cultural resources survey be conducted to ascertain the
existence of any cultural resources, and to continue coordination with the tribe 
as the project develops. 

Comment from the Miccosukee Tribe of Florida was received via e mail 
correspondence of October 12, 2007.  The Tribe stated they have no cultural,
religious, or sacred sites at this area but concur with the recommendation for a
100 foot buffer zone around the potential submerged canoe.  They further
requested that an archaeologist be present during any scheduled activities with
regard to this site. 

9.2.3 Office of the Council President, City of Jacksonville, FL 

Correspondence from the Office of the Council President, City of Jacksonville,
was received on January 3, 2007.   The President of the Council, Michael L. 
Corrigan, Jr, expressed the Council’s opinion in support of the project, and 
specifically endorsed the proposed sediment removal and the reestablishment of
the benthic communities and wetland habitat.   The President went onto state 
that he believes these efforts will improve the quality of the environment,
consistent with Section 206 of the Water Resources Development Act of 1996. 

9.2.4 Fairfax Property Owners Association 

This organization, represented by Mr. John L. McCranie, sent correspondence on 
January, 4, 2007 in favor of the proposed project.  Specifically, the Fairfax
Property Owners Association is excited about the restoration of wildlife habitat
through the revitalization of “submerged aquatic vegetation and the marsh with 
renewed forage and nesting areas for mammals and birds of all kinds.”  The 
comment also includes a statement that “manatees frequently visit in large
numbers and at times find it difficult to get out when the tides are low.”  The 
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Association feel that sediment removal and vegetation reestablishment will “go a
long way to providing them a safe and healthy harbor to frequent for food, fun
and reproduction.” 

Concerns regarding the project include stormwater management, sediment 
removal in the vicinity of the sunken barge, and the inclusion of Little Fishweir
Creek into the project.   Several homeowners are concerned about the sediment 
removal being too close to their property bulkhead which could result in failure
of the structure.  Finally, the Association recommended the establishment of 
safe boating measures such as no-wake zones and signage with regard to 
manatee usage. 

9.2.5 Northeast Florida Regional Council 

The comment received by the Northeast Florida Regional Council on January 5, 
2007, represented by Mr. Ed Lehman, stated that response sheets were sent out
to notify potentially affected agencies concerning project intentions.  There were 
no comments received regarding this application.  The comment also states the 
project is consistent with the Northeast Florida Regional Council’s policies, plans
and programs and that they have no objection to the project. 

9.2.6 Jacksonville Planning and Development Department 

Correspondence was received from Bradford G. Thoburn, Director of the 
Jacksonville Planning and Development Department on January 5, 2007 which
is in support of the proposed project. The Director stated that the project
supports the Goals and Objectives of the Conservation/Coastal Management
Element of the City’s 2010 Comprehensive Plan.  The letter outlines these 
specific goals and objectives. 

9.2.7 Comment Sheet 

Comments provided by the Florida Clearinghouse Office are summarized by
State agencies on a commenting sheet.  The summary is as follows: 

•	 Duval County- Northeast Florida Regional Planning Council- No response 
was made. 

•	 Florida Fish and Wildlife Conservation Commission- No comment received. 
•	 Florida Department of State- No Comments Received 
•	 Florida Department of Environmental Protection- The FDEP remarks that 

restoration of urbanized creeks has many ecological benefits.  It does note, 
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Summary of Coordination, Public Views, and Comments 

however, that many of these types of projects focus only on the removal of
sediments and restoration of vegetative habitat without addressing the cause 
for the sedimentation.  Since sedimentation and water quality issues result 
from inadequate stormwater treatment, restoration proposals should also 
consider regional impacts to the creek and potential stormwater treatment
options. 

•	 Florida Department of Transportation-Released without comment 

Please note that the Final DPR/EA will be coordinated with all appropriate
stakeholders. 

9.3 COMPLIANCE WITH ENVIRONMENTAL REQUIREMENTS 

9.3.1 Summary 

1. No significant adaptations of the guidelines were made relative to this
evaluation. 

2. The proposed restoration of the Big Fishweir Creek navigable channel
would affect current patterns or flow, which should provide navigation
benefits and reduce erosion along the stream system banks. 

3. The work	 would restore 50 acres of streambed and fringing wetland 
systems.  The work would also create 2.3 acres of brackish water marsh to 
restore the previous loss of   adjacent marsh at the confluence with St 
Johns River.  All dredged material generated by the project would be 
placed within the proposed marsh island construction site.  Other 
restoration activities include the hydrological reconnection to the mixed
hardwood bottomlands and freshwater marsh in the upper stream portion
of Big Fishweir Creek, as well as enhancement of existing fresh and
brackish water marshes and tidal flat by planting emergent and sub-
aquatic vegetation and removal of exotic species. The restoration would 
open the degraded channel connection between Big Fishweir Creek and
the St Johns River. This connection was created by the abundant loading
of sediment and nutrients.  Shoals within the stream have also decreased 
the amount of flow or flushing effect coming from the  basin.  This 
blockage has resulted in inaccessibility for manatees to seek potential
resources within the Big Fishweir Creek system, and the benefit of tidal
interaction.  Therefore, the Corps proposes to construct a flow 
improvement channel within Big Fishweir Creek, which should improve
the flushing of silt through the waterway, as well as provide enhanced
access for manatee and improved quality of Essential Fish Habitat. 
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Summary of Coordination, Public Views, and Comments 

4. The placement of dredged material at the marsh island restoration site
would not violate any applicable state water quality standards with the
possible exception of turbidity.  Therefore, turbidity standards would be 
monitored per the Water Quality Certification issued by the state of 
Florida.  If a turbidity violation is noted, then those activities causing the
violation shall be terminated.  The disposal operation will not violate the
Toxic Effluent Standards of Section 307 of the Clean Water Act. 

5. The proposed work will not harm any endangered species or their critical
habitat.  No National Sanctuaries, Refuges and Parks are located within
proximity of the project area. 

6. The proposed dredge work and disposal of dredged material within the
island marsh restoration site will not result in significant adverse effects
on human health and welfare, including municipal and private water
supplies, recreation and commercial fishing, plankton, fish, shellfish, 
wildlife, and special aquatic sites.  Significant adverse effects on life 
stages of aquatic life and other wildlife, aquatic ecosystem diversity,
productivity and stability, and recreational, aesthetic and economic values
will not occur. 

7. Appropriate steps shall be taken to minimize potential adverse impacts of
the release of dredged material on aquatic systems during the process of
sediment removal and marsh island creation. 

8. On the basis of the guidelines the proposed disposal sites for the release of 
dredged material during sediment removal and marsh island creation
activities is specified as complying with the inclusion of appropriate and
practical conditions to minimize pollution or adverse effects to the aquatic 
ecosystem. 

9.3.2 National Environmental Policy Act of 1969 

Environmental information on the project has been compiled and this 
Environmental Assessment has been prepared and will be circulated for
public review and comment.   The project is in compliance with the National 
Environmental Policy Act. 

9.3.3 Endangered Species Act of 1973 

Consultation has not yet been initiated under Section 7 of the ESA with
NMFS, pending viable project determination by the Corps.  Consultation 
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Summary of Coordination, Public Views, and Comments 

has been initiated for Section 7 of the ESA with US FWS pending viable
project determination by the Corps. A Biological Assessment was 
submitted to the US FWS on 30 August 2011. A Biological Opinion is 
pending. This project will be fully coordinated under the Endangered
Species Act for full compliance with the Act. 

9.3.4 Fish and Wildlife Coordination Act of 1958 

This project has not yet been coordinated with the U.S. Fish and Wildlife
Service (USFWS). 

9.3.5 National Historic Preservation Act of 1966 (Inter Alia) 

(PL 89-665, the Archaeology and Historic Preservation Act (PL 93-291), 
and Executive Order 11593)  Archival research, on-site field survey
(Southeastern Archaeological Research, Inc, 2007), and consultation with
the Florida State Historic Preservation Officer (SHPO), have been 
conducted in accordance with the National Historic Preservation Act, as 
amended; the Archaeological and Historic Preservation Act, as amended
and Executive Order 11593.  SHPO consultation was initiated February 6, 
2007.  In a November 8, 2007, response, the SHPO concurred with the 
Corps’ no adverse effect determination contingent upon the avoidance and
buffering (100 feet) of 8DU19048, the Fishweir Creek Barge, and sub-
bottom anomalies A27, 28 and 29.  The project will not affect historic 
properties included in or eligible for inclusion in the National Register of
Historic Places.  The project is in compliance with each of these Federal 
laws. 

9.3.6 Clean Water Act of 1972 

The project is in compliance with this Act.  A Section 401 water quality 
certification is pending.  All State water quality standards would be met.  A 
Section 404(b) evaluation is included in this report as Appendix C.  

9.3.7 Clean Air Act of 1972 

No air quality permits would be required for this project. 

This project has not yet been coordinated with U.S. Environmental 
Protection Agency (EPA) for compliance with Section 309 of the Act. 
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9.3.8 Coastal Zone Management Act of 1972 

A federal consistency determination in accordance with 15 CFR 930 
Subpart C is included in this report as Appendix C.  State consistency
review will be performed as part of the coordination of the EA and the State 
to determine that the project is consistent with the Florida Coastal Zone
Management Program. 

9.3.9 Farmland Protection Policy Act of 1981 

No prime or unique farmland would be impacted by implementation of this
project.  This act is not applicable. 

9.3.10 Wild and Scenic River Act of 1968 

No designated Wild and Scenic river reaches would be affected by project
related activities.  This act is not applicable. 

9.3.11 Marine Mammal Protection Act of 1972 

Incorporation of the safe guards used to protect threatened or endangered
species during dredging and material disposal operation would also protect
any marine mammals in the area.  Therefore, this project is in compliance 
with the Act. The Corps does not anticipate the take of any marine 
mammal during any activities associated with the project.  Appropriate
actions will be taken to avoid listed and protected marine mammals species
effects during project construction.  If a marine mammal is identified within 
the project boundaries, they will be provided protections equal the ESA
species that have had consultations completed, and a result of this the 
project is in compliance with this Act. 

9.3.12 Estuary Protection Act Of 1968 

No designated estuary would be affected by project activities. This act is 
not applicable. 

9.3.13 Federal Water Project Recreation Act 

The principles of the Federal Water Project Recreation Act, (Public Law 89
72) as amended, have been fulfilled by the fact that no effects to recreation
resources are anticipated. 
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9.3.14 Submerged Lands Act of 1953 

The project would occur on submerged lands of the State of Florida.  The 
project has not yet been coordinated with the State for compliance with the
Act. 

9.3.15 Coastal Barrier Resources Act and Coastal Barrier 
Improvement Act of 1990 

There are no designated coastal barrier resources in the project area that
would be affected by this project.  These acts are not applicable. 

9.3.16 Rivers and Harbors Act of 1899 

The proposed work would not obstruct navigable waters of the United
States.  The proposed action has not yet been subjected to public notice,
public hearing, and other evaluations normally conducted for activities 
subject to the act for full compliance. 

9.3.17 Anadromous Fish Conservation Act 
Anadromous fish species would not be affected.  The project has not yet 
been coordinated with the National Marine Fisheries Service for full 
compliance with the act. 

9.3.18 Migratory Bird Treaty Act and Migratory Bird Conservation 
Act 
No migratory birds would be affected by project activities.  Standard 
migratory bird protection is included in project specifications.  The project is 
in compliance with these acts. 

9.3.19 Marine Protection, Research and Sanctuaries Act 
The term "dumping" as defined in the Act (33 U.S.C. 1402 (f)) does not
apply to the disposal of material for beach nourishment or to the placement
of material for a purpose other than disposal.  Therefore, the Marine 
Protection, Research and Sanctuaries Act does not apply to this project.
The disposal activities addressed in this EA have been evaluated under
Section 404(b) of the Clean Water Act. 

9.3.20 Magnuson-Stevens Fishery Conservation and Management 
Act 

This act requires preparation of an Essential Fish Habitat (EFH) 
Assessment and coordination with the National Marine Fisheries Service 
(NMFS).  An independent EFH Assessment may be coordinated prior to 
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preparation of the NEPA document.  Alternatively, the NEPA document 
(EA or EIS) may serve as this assessment if it includes the required 
elements as follows: (1) a description of the proposed action (parts of 
chapters 1.0 and 2.0); (2) analysis of individual and cumulative effects on
EFH, Federally managed fisheries, and associated species such as major
prey species, including affected life history stages (parts of chapters 3.0 and 
4.0); (3) the District's view regarding effects; and (4) proposed mitigation, if
applicable.  Information on essential fish habitat, managed species, and life
history stages can be obtained from the NMFS web sites as follows:  for the 
Gulf of Mexico http://galveston.ssp.nmfs.gov/efh/, for the South Atlantic 
http://www.safmc.noaa.gov/safmcweb/Habitat/habitat.html, and for the 
Caribbean http://www.caribbeanfmc.com/. 

The NMFS may reply to the EFH Assessment with recommendations, 
objections, or other comments. The district would have 30 days to respond
(or at least provide an interim response).  If we indicate that we do not 
intend to follow the recommendations of the NMFS, the act gives them the
opportunity to elevate that decision to higher authority (SAD or HQ). 

The Corps has initiated coordination with NMFS under the EFH provisions
of the Magnuson-Stevens Fishery Conservation and Management Act 
during the public commentary period under the NEPA process.  The  Corps 
has not received any response from NMFS regarding EFH. 

9.3.21 E.O. 11990, Protection of Wetlands 
Temporary impacts to existing wetlands will occur during restoration 
activities associated with this project.  No permanent impacts will occur to
wetlands as a result of this action. This project is in compliance with the
goals of this Executive Order. 

9.3.22 E.O. 11988, Flood Plain Management 
The project is in the base flood plain (100-year flood) and is being evaluated
in accordance with this Executive Order.  The Project will be in compliance. 

9.3.23 E.O. 12898, Environmental Justice 
The proposed action would not result in adverse human health or 
environmental effects, nor would the activity impact substance consumption 
of fish or wildlife.   Project is in compliance. 

9.3.24 E.O. 13089, Coral Reef Protection 
No corals occur within or near this project area.  The proposed action will 
not result in adverse effect to corals.  Project is in compliance. 

Big Fishweir Creek Final DPR and Final EA January 2012 
9-9 

http:http://www.caribbeanfmc.com
http://www.safmc.noaa.gov/safmcweb/Habitat/habitat.html
http://galveston.ssp.nmfs.gov/efh


    

   
  

  

  
   

 
 

 
    
  
     

 
  

  
 

 
  

 
 
 
 
 
 

  
 

  
 

 
 

 
  

Summary of Coordination, Public Views, and Comments 

9.3.25 E.O. 13112, Invasive Species 
The proposed action would not introduce invasive species and will comply
with E.O. 13112 by observing the guidance in the National Environmental
Policy Act of 1969, as amended (42 U.S.C. 4321 et seq),  Non-indigenous
Aquatic Nuisance Prevention and Control Act of 1990, as amended (16 
U.S.C. 4701 et seq),  Federal Noxious Weed Act of 1974, as amended (7 
U.S.C. 2801 et seq),  Endangered Species Act of 1973, ad amended (16 
U.S.C. 1531 et seq), and other pertinent statutes for the prevention of the 
introduction of invasive species and provide for their control and to 
minimize the economic, ecological, and human health impacts that invasive
species cause. 

Management practices associated with this project include eradication of
invasive species as a component of the ecosystem restoration.  Such 
measures to remove exotic species include manual eradication, cutting
down invasive trees and shrubs, and spray application of herbicide for
remnant stumps and herbaceous species.  Herbicides that are proposed for
use that come into contact with aquatic fauna may temporarily adversely
affect macro-invertebrates.  All feasible and prudent measures to minimize 
risk would be taken.  Any die-off of macro invertebrate organisms that
occurs is restricted to the duration of the exotic removal activity.   These 
organisms are expected to recover quickly and should not adversely affect
their population survivability. 

Consultation with the Invasive Species Council, consistent with the 
Invasive Species Management Plan (ISMP) is pending along with the 
Florida Exotic Pest Plant Council. 

Big Fishweir Creek Final DPR and Final EA January 2012 
9-10 



   

   
  

  

  
 

   
   

  
   

   
   

      
  

   
   

  
 

 
  

 
 

   
 

    
 
 

  
 

 
 

   
 

      
 

 
 

  
 

 
  

  
  

 
   

 
 

 

Recommendations 

10 RECOMMENDATIONS 

I have weighed the benerfits to be obtained from the proposed ecosystem
restoration in the Big Fishweir Creek in Duval County, Florida, against project
costs and considered the alternatives, impacts, and scope of the proposed project.
In my judgment, the proposed project is a justified expenditure of Federal funds.
I recommend that the South Atlantic Division Commander approve the Section
206 Big Fishweir Creek Detailed Project Report. The total estimated cost of the 
project is $3,881,000 (of which $2,522,700 would be Federal cost according to
Section 206(b) of Public Law 104-303).  The remaining $1,358,300 would be non-
Federal costs provided by the City of Jacksonville. These cost do not include 
Interest During Construction (IDC) or planning study costs. I further 
recommend that funds be allocated in the fiscal year 2013 to initiate preparation
of plans and specifications. 

The above recommendations are made with the provision that prior to project
construction, the non-Federal sponsor shall enter into a binding agreement with
the Secretary of the Army or his designated representative to perform the
following items highlighted in the project partnership agreement: 

a. Provide all land, easements, and rights-of-way, and suitable borrow and
dredged or excavated material disposal areas, and perform or ensure the 
performance of all relocations determined by the Federal Government to be
necessary for the implementation, operation, and maintenance of the Project; 

b. Provide all improvements required on lands, easements, and rights-of-way to 
enable the proper disposal of dredged or excavated material associated with the
implementation, operation maintenance of the Project; 

c. Provide, during implementation, any additional cash or in-kind credit as are
necessary to make its total contribution equal to 35 percent of the project 
environment restoration costs; 

d. For so long as the Project remains authorized, operate, maintain, repair,
replace, and rehabilitate the completed Project, or functional portion of the 
Project, at no cost to the Federal Government, in a manner compatible with the
Project’s authorized purposes and in accordance with applicable Federal and
State Laws and regulations and any specific directions prescribed by the Federal
Government; 

e. Give the Federal Government a right to enter, at reasonable times and in a
reasonable manner, upon property that the non-Federal sponsor, now or 
hereafter, owns or controls for access to the Project for the purpose of inspection,
and, if necessary after failure to perform by the non-Federal sponsor for the 
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purpose of completing, operating, maintaining, replacing, or rehabilitating the
Project.  No completion, operation, maintenance, repair, replacement, or 
rehabilitation by the Federal Government shall operate to relieve the non-
Federal sponsor of responsibility to meet the non-Federal sponsor’s obligations,
or to preclude the Federal Government from pursuing any other remedy at law
or equity to ensure faithful performance; 

f. Hold and save the United States free from all damages arising from the 
implementation, operation, maintenance repair, replacement, and rehabilitation
of the Project and any Project related betterment, except for damages due to the 
fault or negligence of the United States or its contractors; 

g. Keep, and maintain books, records, documents, and other evidence 
pertaining to costs and expenses incurred pursuant to the Project in accordance
with the standards for financial management systems set forth in the Uniform 
Administrative Requirements for Grants and Cooperative Agreements to State
and Local Governments at 32 Code of Federal Regulations (CFR) Part 33; 

h. Perform, or cause to be performed, any investigations for hazardous 
substances as are deemed necessary to identify the existence and extent of
hazardous substances regulated under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), 42 USC 9601-9675, that
may exist in, on, or under lands, easements, or rights-of-way that the Federal
Government determines to be required for the implementation, operation, and
maintenance of the Project, except for any such lands, easements, or rights-of
way that are owned by the United States and administered by the Federal
Government, and except for any such lands that the Federal Government 
determines to be subject to the navigation servitude.  The Government shall 
perform, or cause to be performed, all investigations on lands, easements, or
rights-of-way that are owned by the United States and administered by the
Federal Government. For lands that the Federal Government determines to be 
subject to navigation servitude, only the Federal Government shall perform such
investigations unless the Federal Government provides the non-Federal sponsor 
with prior specific written direction, in which case the non-Federal sponsor shall
perform such investigations in accordance with such written direction; 

i. Assume complete financial responsibility, as between the Federal 
Government and the non-Federal sponsor, for all necessary cleanup and
response costs of any CERCLA regulated materials located in, on, or under
lands, easements, or rights-of-way that the Federal Government determines to
be required for the implementation, operation, or maintenance of the project,
except for any such lands, easements, or right-of-way owned by the United
States and administrated by the Federal Government; 
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j. As between the Federal Government and the non-Federal sponsor, the non-
Federal sponsor shall be considered the operator of the Project for the purpose of
CERCLA liability.  To the maximum extent practicable, operate, maintain, 
repair, replace, and rehabilitate the Project in a manner that will not cause
liability to arise under CERCLA; 

k. Comply with the applicable provisions of the Uniform Relocation Assistance
and Real Property Acquisition Policies Act of 1970, Public Law 91-646, as 
amended by Title IV of the Surface Transportation and Uniform Relocation
Assistance Act of 1987 (Public Law 100-17), and the Uniform Regulations
contained in 49 CFR Part 24, in acquiring lands, easements, and rights-of-way, 
required for the implementation, operation, and maintenance of the Project,
including those necessary for relocation, borrow materials, and dredged or 
excavated material disposal, and inform all affected persons of applicable 
benefits, policies, and procedures in connection with said act; 

l. Comply with all applicable Federal and State laws and regulations,
including, but not limited to, Section 601 of the Civil Rights Act of 1964, Public
Law 88-352 (42 U.S.C.2000d), and Department of Defense Directive 5500.11
issued pursuant thereto, as well as Army Regulation 600-7, entitled 
“Nondiscrimination on the Basis of Handicap in Programs and Activities 
Assisted or Conducted by the Department of the Army”; 

m. Provide 35 percent of that portion of total historic preservation mitigation
and data recovery costs attributable to the Project that are in excess of one 
percent of the total amount authorized to be appropriated for the Project; 

n. Under no circumstances shall the total Federal cost of the environmental 
restoration, including previous study costs, exceed the legislated maximum total
cost of $5,000,000; 

o. The sponsor, pursuant to 32 CFR Section 33.26, shall comply with the Single
Audit Act of 1984, 31 USC Sections 7501-7507 as implemented by OMB Circular 
1-133 and DOD Directive 7600.10; and 

p. The sponsor shall not use Federal funds to meet the non-Federal Sponsor’s
share of total project costs unless the Federal granting agency verifies in writing
that the expenditure of such funds is authorized by statute. 
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Recommendations 

The recommendations contained herein reflect information available at this time 
and current Departmental policies governing formulation of individual projects. 
Consequently, the recommendations may be modified before they are approved for 
implementation. 

AlanM. Dodd 
Colonel, Corps of Engineers 
Commanding 
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