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1. INTRODUCTION

Tetra Tech Inc., (Tetra Tech) was contracted by Florida Power & Light (FPL) to provide a
restoration alternative that would provide additional ecological benefits to the Turtle Point Water
Quality Improvement Project (Project), located at the Turkey Point Nuclear Power Plant in
Homestead, Miami-Dade County. Per the Florida Department of Environmental Protection
(FDEP) issued Consent Order (OGC No. 16-0241) FPL committed to the objective of restoring the
Turtle Point Canal (TPC). The Project is intended to improve hydrology and water quality within
the TPC by backfilling to -7 NAVD, and create mangrove habitat by backfilling a portion of the
canal to approximately +1 NAVD. Figure 1-1 presents the project location graphically.

FPL Turkey Point Power Plant utilizes a closed loop shallow radiant cooling canal system (CCS) in
the operation of a fossil fuel and two nuclear (Units 3 and 4) generating systems. In addition to
cooling, the CCS is an industrial wastewater facility receiving runoff from the Plant site, processing
water backwash/concentrate and boiler blowdown from a natural gas combined cycle generation
system (Unit 5).

Tetra Tech performed a site survey on May 23, 2016. The purpose of the survey was to conduct a
biological evaluation of the TPC and the surrounding areas to assist in the development of the
restoration plan. The survey identified protected species and sensitive biological resources within the
Project area. The findings presented herein will supply the regulatory agencies with the most up-to-
date resource data for the project site. Further, data collected from this survey were used in the
restoration design and planning phase to minimize and avoid impacts to tesoutces duting project
implementation. This report provides a biological evaluation of the project area as well as restoration
planning for implementation of the proposed restoration.

1.1 Purpose and Need

The purpose of the proposed Project is to fill (restore) the historic Turtle Point discharge canal that
1s no longer in use, and to improve habitat and water quality adjacent to the plant. The TPC was
previously the discharge point from the Grand Canal for the Turkey Point Fossil Plant Units 1 & 2.
The canal was dredged to approximately -20 to -28 feet NAVD duting the initial construction of the
Plant in order to allow once thru cooling water to be discharged into Biscayne Bay. The canal has
since been plugged and is no longer in use or necessary due to the construction of the CCS system.
‘The remnant canal and adjacent area of scour from outflows is proposed to be backfilled in order to
provide for water quality and habitat restoration within Biscayne Bay.

Water quality parameters within the historic discharge canal adjacent to the CCS berm have been
monitored as a condition of Miami-Dade County Depatrtment of Environmental Resource
Management (MDC DERM) Class I permit No. CLI-2014-0312 since May 2015. A sample
collected on September 14, 2015 contained ammonia at a level which exceeded the County’s water
quality standard of 0.5 mg/L (Standard). Ammonia concentrations have intetmittently been above
MDC DERM standards. FPL performed a feasibility study and has determined that restoration of
the remnant canal to a depth of -7ft NAVD will effectively improve the water quality within TPC
and subsequently Biscayne Bay.
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FPL will be backfilling the TPC to -7 NAVD in order to provide for water quality improvements to
Biscayne Bay. Additionally, FPL has requested an analysis of obtaining additional environmental lift
by restoring a portion of the TPC footprint to mangrove and American crocodile habitat. This
habitat creation would be accomplished by backfilling a portion of the canal (westetn one-third of
the TPC) to approximately +1ft. NAVD. The following provides a detailed desctiption of the
restoration being proposed.
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2. BIOLOGICAL EVALUATION

A biological evaluation (survey) was conducted of the TPC to document on-site and surrounding
ecological communities, identify environmental concerns, define restoration goals and objectives,
and to make specific recommendations concerning construction activities associated with the
restoration actions. The survey reviewed access routes and environmental precautions. Data
gathered during the survey provided the information to develop the restoration prescription and
design criteria.

A land and submerged water sutvey was conducted by a professional land surveyor. The
topographic survey provided by FPL was used to assist the restoration team in planning, conceptual
design, and assessing restoration actions, as well as providing a basis for volumetric calculations of
the TPC to yield an estimate of fill quantities.

2.1 Methods

Tetra Tech biologists with experience in benthic and mangrove habitat assessments petformed a
biological evaluation of the TPC and surrounding ateas. Figure 2-1 provides the extent of the
assessment area. The evaluation included reconnaissance of the TPC and the confluence of the TPC
and Biscayne Bay. Submerged aquatic vegetation (SAV) communities were mapped and presence of
marine fauna were noted. Mangrove and terrestrial communities were assessed and an inventory of
common species and wildlife utilization were documented. Representative images of resoutces were
captured during the assessment.

SAV survey activities were performed using scientific divers, Ttimble® DGPS, and Hypack® 2013
to catalog the distribution and abundance of SAV. The sutvey was conducted by Tetra Tech
scientific divers trained in marine biological resource identification and quantification. Seagtass
species and coverage data were collected along evenly-spaced transects. Divers cataloged each
transect at a rate of less than 1 knot. Mapping data were transmitted back to the work platform via
Pacific Crest® Envitonmental Data Link® (EDL II) telemetty. Positioning data were collected in
WGS84 (World Geodetic System 1984) datum and transmitted back to the work platform at a rate
of 1 data point per second. The Trimble® DGDPS receives differential corrections from U.S. Coast
Guard Conttnuously Operating Reference Stations and provides sub-meter horizontal accuracy.

Data were processed with Hypack® Target Editor and subsequently exported in a .txt format. The
raw data wete imported into ArcGIS® 9 (ArcMap™ 9.3) where shapefiles were created and
analyzed. Georeferenced maps of seagrass species distribution and abundance were produced.
Seagrass cover was interpolated using the 3D Analyst, Spattal Analyst extensions in ArcMap™ and
Xtools Pro (independent [Data East, LL.C.] AtcGIS extension). Planar-area calculations were
petformed using Xtools Pro.

Percent coverage was estimated by visually assessing the benthos at regular intervals (approximately
every meter) along each transect and assigning a covet value from 0-5. The covet values were
assigned based on the observed seagrass/macroalgae petcent cover. Greater than 1,000 data points
were recorded during field operations and used in the analysis. The SAV cover scale with respective
cover ranges is presented in Table 2-1, below.
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Table 2-1. SAV Cover Scale

Cover Scale Value Percent Coverage
0 0%
1 <5%
2 §-25%
3 25-50%
4 50-75%
5 75-100%

2.2 Findings

Underwater visibility during dive operations was variable, ranging from 5 to 20 feet (ft.) (1.5to 6
meters). Currents within the survey areas were minimal and generally wind driven. Surface water
depths ranged from approximately 4 to 10 ft.

Bottom topography is relatively flat outside of the TPC. The interior of the TPC can be
charactetized as a steep slope from top of bank to the dredge depth of approximately 28 ft. The
bottom of the TPC can be classified as barren mud and dettitus with no vegetative cover. The
sediment outside of the TPC 1s charactenized as a calcareous mixture of silt, sand, shell fragments,
and organic material.

In general, the m-water survey area was characterized by three benthic community types; barren mud
and detritus, macroalgae, and seagrass. Epibenthic functional groups such as stony corals, sponges,
and gorgonians were not encountered during the survey. Other community types within the greater
project area include mangrove and upland levees and roadways. A list of marine and terrestrial
species observed during the survey is presented in Table 2-2.

2.2.1 Submerged Aquatic Vegetation

No SAV cover was documented within the TPC. In general, barren substrate or epibenthic cover
(macroalgae) of less than 1% was encountered deeper than -7-ft. Macroalgae cover was persistent in
the -5 to -7-ft. elevation range, while seagrasses were generally encountered in -5-ft. or less elevation.

Two species of seagtass (Thalassia testudinum and Halodule wrightii) were recorded during the survey.
Thalassia testudinum is the dominant seagrass species within the survey area; percent cover ranged
from <5 to >75%. Minimal coverage of Halodule wrightif (<5% cover) was recorded along the fringe
of the seagrass community. Figures 2-1 and 2-2 provide SAV coverage by species and percent cover
(seagrass by species and macroalgae as a functional group) within the survey area. Table 2-2 provides
a list of SAV documented during the survey.
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Figure 2-1. SAV cover by species for seagrass and macroalgae as a group
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2.2.2 Mangroves

Mature mangroves are present along the three banks of the TPC. Coverage is generally
uninterrupted and is characterized by a narrow zone of red mangroves (Rbizophora mangl). Several
narrow canopy openings were noted along the south and west banks allowing for access to the TPC.
White mangrove (Laguncularia racemosa), black mangrove (Awvicennia germinans), and buttonwood
(Conocarpus erectus) were also noted along the narrow mangrove fringe.

Mangtove habitat provides a detrital base for organic food webs and significant habitat for arboreal,
intertidal, and subtidal organisms, including shellfish, crustaceans, fish, and birds. Additionally, red
mangrove prop roots can provide substrate for a diverse epifaunal assemblage. Although important
habitat for a variety of species, the narrow fringe of available habitat and the steep slope along the
seaward edge provide low quality mangrove habitat. Red mangrove prop roots had little to no
epifaunal colonization and the detrital base and associated organisms were generally absent due to
the narrow fringe and steep slope of the of the TPC. Although the majority of mangroves within the
proposed Project construction areas are on lands disturbed and previously impacted by the
construction and operation of the Turkey Point complex, it is probable that they still provide
structural habitat for mangrove community wildlife.

223 Uplands

The uplands adjacent to the project site consist of shell rock roads constructed to provide access to
the CCS. The uplands are historically filled lands that provide minimal habitat for native species.
The roads will provide access to the project site for construction, but will remain unaffected by the
project. Table 2-2 provides a list of vegetation noted during the pedestrian survey.

2.3 Land Cover

The FDOT land use, vegetation cover, and landform classification system (FL.LUCCS}) is arranged in
hierarchical levels with each level containing information of increasing detail. The system uses four
levels (J-IV) within classification categories; however, for the level of detail required for the analysis
presented in this report, categories were limited to level III specificity. A total of four categories ate
represented within the project boundary. Figute 2-3 presents the land use, cover, and forms
classification system (FLUCCS) graphically. Below is a description of each land cover category.

Channelized Waterway (512) —This category includes the TPC and the cooling canal system
(CCS) assoctated with the Turkey Point Facility
Embayments Opening D (541) - 'This category includes the greater Biscayne Bay area.

Mangrove swamp (612) —'This Category describes the mangrove communities that fringe the TPC
and are adjacent to the project area.

Dikes and levees (747) —This category desctibes the levees and roadways that surround the CCS
and the proposed staging atea south of the TPC.
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Table 2-2. Marine, Terrestrial, and Avian Species Documented in Turtle Point Canal and Adjacent
Upland Area

Common Name

Scientific Name

Birds

Common nighthawk

Chordeiles minor

Brown pelican

Pelecanus occidentalis

Double-crested cormorant

Phalacrocorax aurifus

Anhinga Anhinga
Mockingbird Mimus polyglottis
Rusty blackbird Cuphagus carolinus
Fish
Sheepshead Archosargus probatocephalus
Flagfin Mojarra Fucinostornus melanopferus
Tarpon IMegalops aflanticus
Mullet |Mugil Sp.
Mangrove snapper ! utfanus griseus

Reptiles®

American crocodile

Crocodylus aculus

Submerged Aquatic Vegetation

Mermaid’s wineglass (green algae)

Acetabularia sp.

Green algae Bafophora sp.
Green algae Caulerpa sp.
Green algae Halimeda spp.
Shaving brush alga (green algae) FPeniciflus sp.

Turtle grass (seagrass)

Thalassia testudinum

Shoal grass (seagrass)

Halodule wrightii

Terrestrial Vegetation

Black mangrove

Avicennia germinans

Tree seaside oxeye

Borrichia arborescens

Australian pine

Casuarina equisetifolia

Sea grape

Coccoloba uvifera

Buttonwood

Conocarpus erectus

White mangrove

U aguncularia racemosa

Buttonsage

 antana involucrala

Red mangrove

Rhizophora mangle

Beach Naupaka

IScaevola faccada

Bay cedar

ISuriana maritima

* Indirect observation (slide)
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Figure 2-3. Land use and land cover classification
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2.4 Protected Species

The Florida Fish and Wildlife Conservation Commission (FWC) publication Florida’s Endangered
and Threated Species (Updated January 2016) was used to determine the status of listed species with
the potential to utilize the proposed Project site. Listed species observations during the May 23 site
visit resulted in a single Federally listed species observation (inditect) on the propetty. An American
crocodile (Crocodylus acutus) slide was observed at the western end of the TPC. No other sightings of
or evidence of other listed species were noted during the survey; howevet, based on geographic
range, several listed species have the potential to utilize the TPC area (Table 2-3).

There are 11 aquatic species known to occur within Biscayne Bay that are protected under the
Endangered Species Act or are candidates for listing. These are the American crocodile (Crocodylus
acutus), Johnson's seagrass (Halgphila jobnsonts), the mangrove dvulus (Rimlus marmoratus), the small-
toothed sawfish (Pristis pectinata), five species of sea tuttle, the American alligator (Aigator
misstssippiensis), and the Flotida manatee (Trichechus manatus). Additionally, a vatiety of protected avian
species are known to occur within the southern Biscayne Bay and the Turkey Point Facility. Table 2-
3 includes a list of protected avian species that have been known to utilize the TPC area. Although
these species were not documented during the survey, brief discussions of potentially occurting
protected species are provided below.

Ametican crocodile (Crocodylus acutus)

The American crocodile is federally threatened and state listed as endangered and the TPC is within
an area classified by the U.S. Fish & Wildlife Setvice as critical habitat for the American crocodile.
Most crocodile nesting occurs in the southwestern comer of the industrial wastewater facility;
however, a limited number of nests have been observed on berms within the northern portion of
the return canals. Crocodiles are known to utilize the TPC as evidenced by the well-worn slide mark
on the western shore noted during the survey.

Eastern Indigo snake (Drymarchon couperi)

The eastern indigo snake 1s federally threatened and can be found in almost any habitat throughout
the state of Florida. Although eastern indigo snakes were not observed during the survey, they are
known to occur on site. These snakes may occur in wetland ot uplands and may be seen along the
shell rock roads located throughout the CCS area at Turkey Point.

Johnson's seagrass (Halophila fohnsonii)

Johnson's seagrass, federally listed as a threatened species, occurs along the Flotida coast from
Sebastian Inlet to central Biscayne Bay at Virginia Key, Key Biscayne. This seagrass species was not
observed during the survey and is not known to occur as far south as the Turkey Point plant

propetty.

Mangrove tivulus (Rivulus marmoratus)

The mangrove rivulus, a fish that inhabits crab burrows in mangrove areas, is federally listed as a
NOAA Species of Concern and listed by the state as a Florida species of concern. It could be
present in mangrove areas fringing the plant site, but is unlikely to be present in the Turtle Point
canal due to lack of habitat (no crabs or crab burrows were observed in mangrove habitat during the
survey).
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Small-toothed sawfish (Pristis pectinata)

The small-toothed sawfish is a state and federally endangered species that inhabits inshore bars,
seagrass beds, and mangrove areas. Due to its preference for these habitat types, the small-toothed
sawfish could potentially utilize the Turtle Point canal; however it is unlikely due to the poor habitat
quality of the TPC.

Flotida manatee (Trichechus manatus)

The manatee is a state and federally endangered species that frequents warm water. estuarine habitats
including rivers, marshes, bays, and sounds in Florida. They use warm water refuges in the cooler
months, including freshwater springs and heated effluent from power plants (No such discharge
exists from the CCS). Their critical habitat includes Biscayne Bay and Card Sound adjacent to the
Turkey Point plant property and the canals entering these water bodies. Manatees have been
obsetved in the barge turning basin and nearby state canals (NRC 2016), and are likely to utilize the
Bay area east of the TPC where seagrasses are prevalent.

American alligator (Alligator mississippiensis)

The alligator 1s federally listed as Threatened due to similarity of appearance and state listed as a
Florida species of special concern. The species is federally listed as threatened due to its physical
resemblance to the American crocodile, which is endangered. Alligators live in swampy areas, rivers,
streams, lakes and ponds. Although they are primarily freshwater animals, alligators will also venture
into brackish water. Although alligators have been observed and relocated off site from the Turkey
Point facility, there are no reports of alligators utilizing the TPC.

Sea turtles

Sea turtles (4 species with protection status of Endangered or Threatened) are found in marine
habitats that open to the sea, such as Biscayne Bay and Card Sound. The Turtle Point canal does not
provide suitable habitat, and the shoreline adjacent to the canal lacks the beach habitat preferred by
sea turtles for nesting.

Wood stork (Myctera americana)

The wood stork is classified as endangered by the FWC and the FWS. This species could potentially
use the site as short-term foraging grounds. Wetlands and the perimeter of the TPC could offer
limited forage for this species during the wet season. Long term use of the site is limited due to low
quantity and quality of the foraging habitat as well the flashy and shott duration of inundation on
site.

Wading Birds

Several wading birds (herons and egrets) are classified by the FWC as species of special concemn. The
snowy egret (Egreffa thula), reddish egret (Egresta rubescens), little blue heron (Egretta cacrulea),
tricolored heron (Egretta tricolor), Roseate spoonbill (Platalea ajaja), and white ibis (Ewdocimus albus)
were not observed on site during the survey; however, limited utilization throughout the year is likely
to occur. As described for the wood stork, seasonal utilization is likely when the ditches are
inundated during the wet season. The ponds offer limited and poor quality year-round forage.

Brown pelican (Pelecanus occidentalis)
"The brown pelican 1s a state species of special concern that thrives near coasts and on islands.
Brown pelicans rely in part on the actions of marine predators such as large fish, sharks and
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dolphins to force schools of fish to the surface where the pelicans can catch them. Pelicans will
breed only in areas with enough food to support the breeding colony. Roosting and resting sites
where brown pelicans can dry their feathers and rest without disturbance ate also important.
(USFWS 2016). This is the only listed species to be observed duting the May 23, 2016 survey.

Least tem (Sterna antillarum)

The least tern is a state threatened species that inhabits areas along the coasts of Florida including
estuaries and bays. The least tern’s diet primarily consists of fish, but they will also feed on small
invertebrates. They build nests in shallow depressions in bate beach sand and on gravel betms and
rooftops (FWC 2016). Seasonal utilization of the berm adjacent to the TPC is possible during
nesting seasor.

White-crowned pigeon (Patagioenas leucocephala)

The white-crowned pigeon is not federally listed however is protected by the U.S. Migratory Bird
treaty Act and as a State-designated threatened species. White crowned pigeons inhabit low-lying
forest habitats including mangroves around Biscayne Bay, Florida Bay and the Florida Keys. The
diet of the white-crowned pigeon consists of tropical hardwood tree fruits. White crowned pigeons
were not observed during the survey.
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Table 2-3. Federally Listed and Florida-State Listed Species Potentially Existing near Turtle Point Canal

Common Name Scientific Name gtea‘:ﬁg?“l’ Stsz:lt:ut:(a’ Obse;\:ﬁ‘c’lec;urlng

Birds

Roseate spoonbill Ajaia ajaja — S N

Little blue heron Egretia caerulea — S N

Reddish egret Egretta nufescens — S N

Snowy egret Egretta thula — S N

Tricolor heron Egretta fricolor — S N

White ibis Eudocimus albus — S N

American kestrel Falco sparverius — T N

Bald eagle Haliaeetus leucocephalus DL T N
Wood stork Mycteria americana E E N

Brown pelican Pelecanus oceidentalis — S Y
White-crowned pigeon Patagioenas leucocephala — T N

Least tern Sterna antillarum — T N
Fish

Mangrove rivulus Rivulus marmoratus sS0C S.

Small-toothed sawfish Pristis pectinata E —

Common snook Centropomus undecimalis — S N
Mammals

Florida manatee I Trichechus lafirostris E E N
Plants

Johnson's seagrass I Halophila johnsonii T — N
Reptiles

Green sea turtle Chelonia mydas E E N

Eastern Indigo shake Drymarchon couperi T T N

Hawksbill sea turtle Erytmochelys imbricata E E N

Leatherback sea turtle Dermochelys coriacea E E N

Kemp's ridley sea turtle Lepidochelys kempi E E N

Loggerhead sea turtle Caretta T T N

American alligator _ | Alligator mississippiensis T (S/A) s N

American crocodile Crocodylus acutus T E N

(a) E = Endangered; T = Threatened; T(S/A} = Threatened due to similarity of appearance; C = Candidate for federal listing; S =
Florida species of special concern; SOC = NOAA species of concern; — = No listing
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3. RESTORATION PLAN

This section describes the methods and techniques for restoration implementation of the TPC. The
proposed restoration consists of filling approximately one-third the length of the TPC to a grade of
+0.7 to +0.9 ft. NAVD for creation of mangrove habitat, then sloping to -7ft. at 3:1 slope, and
filling the rest (two-thirds) of the TPC to -7ft. out to the bay bottom. The proposed plan will require
placing approximately 57,000 cy of raw fill material (approximately 17,100 cy of bottom fill and
39,900 cy of select top fill) to fill the canal to proposed specification. Figure 3-1 provides an
illustration of proposed alternative. A set of conceptual restoration plan drawings have been
prepared under a separate cover.

Fill grade elevations for mangrove habitat were determined by similar successful mangrove
restoration projects in south Miami/Dade County. The fill volume was calculated using topographic
survey data provided by FPL, an estimated boundary (approximately 235 ft.), and a 3:1 slope to a -
7ft. final grade elevation. The volume includes an additional 25% of material to account for
inadvertent loss due to compaction, material handling, loss of fines, etc.

The proposed restoration plan will meet the project objective of restoring water quality within the
TPC with an additional result of habitat creation. The project schedule should avoid periods of
extreme high tides, bird and crocodile nesting seasons, and tropical storm systems. Restoration will
consist of a combination of specific activities that include matetial staging, sediment placement,
grading, shoreline stabilization, and mangrove planting. The approach for implementation of the
proposed plan is presented below.

3.1 Fill Specifications, Transport, and Staging

The fill specification for Turtle Point requires two types of fill: Type — E (bottom fill) and Type — A
(select top fill). The bottom fill is a calcium carbonate coarse grain sand with a grain size of less than
10% passing through a range 12 inch to #200 sieve. Bottom fill will be placed from the canal
bottom to an elevation of -15.8 ft NAVD along the length of [ .
the canal. The select top fill is a calcium carbonate coarse
grain sand with a grain size of less than 5% passing through a
range #4 to #200 sieve. Top fill will be placed in layer from -
15.8 ft to +1 ft NAVD along the western third and to -7 ft
NAVD along eastern two thirds of the TPC to the opening at
Biscayne Bay (see Figure 3-1).

Select top fill and bottom fill should be obtained from local
quarries. Fill material meeting the gradation specifications are
readily available from local quarries in the quantity needed to
fulfill the project needs. There may also be appropriate
available fill from on-site sources.

Photo 3-1. Proposed staging area
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Staging areas are available near the project site. Photo 3-1
provides an example of a potential staging area; however,
the staging area will be identified by the contractor. Fill
material will be delivered via truck directly to the staging
area along existing roads on the project site.. Fill material
will be stored on site. Fill material will be staged 1n a
contained environment to avoid loss of material to
adjacent aquatic resources. The staging area will be
returned to pre-project conditions following project
completion, with final cleanup notification provided to

the FPL representative.

Photo 3-2. Example of covered fill ~ _
conveyor system Loose fill may be transferred using a long-reach

excavator and conveyor system or other suitable transfer
machinery from the staging area to a material placement barge. Photo 3-2 provides an example of
equipment used to efficiently transfer fill material. Typically, the use of a conveyor system (preferred
method) provides a low-to no-impact fill material transfer route through the mangroves. Mangrove
canopy openings sufficient for installation of the conveyor system were identified during the site
assessment. Figure 3-2 identifies a potential location for installation of the conveyor system. All
sections of the conveyor system that cross mangrove habitat or any other sensitive habitat will be
covered from above and below to limit wind loss of material and to catch any material that may
drop from the conveyor system. The covers are generally constructed of half sectioned corrugated
style pipe installed above and below the conveyor belt (see Photo 3-2). Once selected the contractor
may propose comparable alternative methods.

A turbidity containment system will be installed prior to construction and will remain throughout
the fill operations. At no time will the turbidity
containment be breached during the fill operations.

3.2 Turbidity Containment

During fill placement activities, turbidity curtains and/or
other barriers will enclose the north shoreline and mouth
of the TPC to minimize potential siltation and turbidity
of surrounding mangrove and seagrass communities.
Turbidity curtains at the mouth of the TPC will be
placed such that the bottom edge of the material 1s in

contact with the bay bottom. Turbidity curtains will be
anchored securely for use in high current/dynamic Photo 3-3. Fill conveyor loading
conditions. Piles (12- in. diameter or greater) will be used placement barge

across the mouth of the TPC to secure the turbidity

curtain. All possible turbidity leak points (seams, bottom of curtain, etc.) will be secured and
monitored during filling operations. Turbidity curtains shall be furnished with excess material (flaps)
at each end so they may be rolled together to seal the seam created by securing two sections
together. Additionally, curtains will have a 3-ft. barrier above the water line to inhibit manatees
from entering the fill zone. The turbidity curtains will be highly visible and manufactured from
entanglement-free material that is safe to use in the presence of marine mammals, sea turtles, and
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other marine fauna. Curtains will be removed from the TPC post-filling once turbidity within the
feature reaches an acceptable level.

3.3 Habitat Grading and Shoreline and Slope Stabilization

As described above, approximately 235 linear ft. of the TPC will be filled to a maximum elevation of
+0.73 to +0.93 ft. NAVD. The goal of habitat grading is to create a mosaic of habitat types that may
be utilized by reptiles, avifauna, and invertebrates. Additionally, the proposed grading plan will
promote drainage of the TPC and will provide access for crocodiles to Biscayne Bay. A conceptual
habitat map of the TPC 1s presented in Figure 3-3.

On-site physical conditions (i.e., high energy environments) may require the use of a temporary
and/or permanent protective barrier to protect the slope from erosion and the planted mangroves
from wave action and floating debris. The unconsolidated fill shoreline and slope to 7-ft NAVD will
be stabilized using natural limerock boulders (30 cm to 90 cm [1 ft. — 3 ft.]). Providing shoreline
stabilization in this manner will abate wave action, which will reduce erosion and re-suspension of
sediments and related turbidity allowing the red mangroves to establish prop roots that will provide
feeding, refuge, and nursery habitat for a variety of attached and motile sub-tidal and inter-tidal
marine fauna.

The limestone protective barrier will begin at the toe of slope at -7 ft. NAVD and will extend to an
elevation of 60 cm (2 ft.) above mean high water, with a 3:1 slope below the water line and no
greater than 2:1 slope for the limestone above mean low water. Filter fabric should be used beneath
the lime-rock boulders to limit the loss of unconsolidated fill material. The limestone barrier should
be installed in a uniform and interlocking manner so there are voids between the larger pieces. The
protective barrier should be placed a minimum of 1 ft. from existing mangrove trunks and prop
roots. It is estimated that approximately 400 cy of limestone boulders will be required to provide
the shoreline and slope stabilization.

3.4 Mangrove planting

Red mangroves (Rhigophora mangle) will be planted in an approximately 0.35 acres (15,449 ft) of the
filled 'TPC. Figure 3-3 presents the mangrove planting area graphically. The mangrove planting area
will be graded flat to an elevation of +0.73 ft. to +0.93 ft. NAVD. Approximately 1,725 Red
mangrove plants with a minimum height of 18 inches (in.) will be planted 5-ft. on center.

3.5 Threatened and Endangered Species Signage

All staff involved with filling operations will be instructed and
trained as per Florida Fish and Wildlife Conservation
Commission (FWC) Standard Manatee Conditions for In-

CAUTION: MANATEE HABITAT

All project vessels

Water Work as well as the National Oceanic and IDLE SPEED / NO WAKE
Atmospheric Administration’s National Marine Fisheries Whan & manates is within 80 fest of work
Service (NOAA-NMFS) Marine Sea Turtle and Smalltooth SHUT DOWN
Sawfish Construction Conditions. Idle speed/manatee s s G Bl M i
protection signage will be maintained on board during all ﬁ 1888404 FWCC(2922)

cell *FWC or #FWC

restoration activities. One sign which reads Caution: Boaters

shall be posted in a location where it 1s prominently visible to
Figure 3-5. FWC manatee
signage
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all staff. A second sign measuring at least 8.5 by 11-in. explaining the requirements for “Idle
Speed/No Wake” and the shutdown of in-water operations (Figure 3-5) will be posted in a location
prominently visible to all personnel engaged in water-related activities (www.myfwec.com). Signage
will be maintained at both the location of the materials barge and the restoratton site. If any
Threatened and Endangered Species comes within 50 feet of the work zone, filling operations will
cease until the protected species has left the work zone on its own accord.

During the permitting process, the level of observer will be determined: 1) observer approved by
Florida Fish & Wildlife Conservation Commission at least 2 weeks prior to starting construction; 2)
observer adequately tratned and equipped with proper glasses; or 3) all on-site personnel are
responsible for observer in-water activities for possible manatee presence. If a dedicated manatee
observet will be required, that person(s) is expected to be on-site at all times during in-water
construction.

3.6 Water Quality Monitoring

Using a portable turbidimeter (Hach 2100Q), turbidity measurements will be collected at 6-hour
intervals from upstream, downstream, and within the work area. Samples will be collected outside
the turbidity containment from no further than 50 ft. from the point of discharge within the densest
portion of any visible plume if such an event occurs. If the turbidity exceeds the state water quality
standards (DEP 62-302.530) for an Outstanding Florida Water (zero NTU’s above background)
then backfill operations will cease until water quality standards are returned to background levels. If
watet quality standatds are exceeded mote than twice a day, the backfill operations will be stopped
and then evaluated for implementation of mitigation measures.
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Figure 3-1. Proposed restoration conceptual plan for filling one third of the TPC
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4. SUMMARY

Currently the TPC is a channelized waterway with sparse to no epibenthic flotal or faunal coverage.
The vertically cut banks along with poor water quality currently provides suboptimal marine habitat.
Filling of the TPC is expected to improve benthic habitat both within the TPC and adjacent areas.
The overall intent of the project is to improve water quality and hydrology by backfilling the TPC to
a minimum depth of -7 NGVD and restoting a third of the system to mangrove habitat, thereby,
providing ecological itnprovements to Biscayne Bay. Additionally, indirect benefits to matine
habitats are expected as a result of the overall improvements to water quality.

Based on the site survey, direct impacts to benthic resoutces are not expected as a result of the
project. Indirect impacts such as shading, sedimentation, turbidity, and mechanical injury are
expected to be negligible. The use of specialized turbidity containment and equipment and the
methods specified herein will avoid and minimize both direct and indirect impacts to both sessile
and motile biota. Accessing the remnant canal from the land side, with the exception of the
construction barge with excavator to be mobilized to the canal, will minimize barge traffic compared
to a water based operation and therefore avoid impacts from prop dredging, vessel groundings, and
any potential for vessel strikes to protected marine species. All standard construction conditions for
manatees and smalltooth sawfish will be abided by during construction to avoid any potential
affects. Additionally, an obsetver will be on-site duting all in-watet construction to obsetve for any
protected species within the project vicinity and provide awareness so actions to avoid harm or
harassment to protected species can be taken.
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1. INTRODUCTION

Tetra Tech Inc., (L'etra Tech) was contracted by Florida Power & Light (FPL) to provide an
ecological evaluation and restoration plan for the Batge Canal/Basin Water Qua]ity Improvement
Project (Project), located at the Turkey Point Nuclear Power Plant in Homestead, Miami-Dade
County. The Project is intended to restore water quality within the active Barge Canal/Basin (BC)
by backfilling to -15 NAVD. Figure 1-1 presents the project location graphically.

FPL Turkey Point Power Plant utilizes a closed loop shallow radiant cooling canal system in the
operation of a fossil fuel and two nuclear (Units 3 and 4) generating systems. In addition to cooling,
the CCS is an industrial wastewater facility receiving runoff from the Plant site, processing water
backwash/concentrate and boiler blowdown from a natural gas combined cycle generation system

(Unit 5).

Per the Florida Department of Environmental Protection issued Consent Order (OGC No. 16-
0241) FPL committed to the objective of restoring the BC. Partially backfilling the BC to a level of
approximately ~15ft. NAVD will improve hydrology, water quality, and fringe habitat.

Tetra Tech performed a site survey on May 23, 2016. The purpose of the survey was to conduct a
biological evaluation of the BC and the sutrounding areas (hereinafter cumulatively referred to as
Project area) to assist in the development of restoration alternatives. The survey identified protected
species and sensitive biological resoutces within the Project area. The findings presented herein will
supply the regulatory agencies with-the most up-to-date resource data for the project site. Further,
data collected from this survey were used in the restoration design and planning phase to minimize
and avoid impacts to resources duting project implementation.

1.1 Purpose and Need

The purpose of the proposed Project is fill the BC to elevation -15 ft. NAVD to improve water
quality adjacent to the Plant and Biscayne Bay. The BC is and active basin currently used for delivery
of fossil fuel for operation of the Turkey Point Plant. The BC was dredged to approximately -30
feet NAVD during the initial construction of the Plant.

Water quality parameters within the BC have been monitored as.a condition of Miami-Dade County
Department of Environmental Resource Management (MDC DERM) Class I permit No. CLI-2014-
0312 since May 2015. A sample collected on September 14, 2015 contained ammonia at a level
which exceeded the County’s watet quality standard of 0.5 mg/L (Standard). Ammonia
concentrations have intermittently been above MDC DERM standatds since that time. FPL
petformed a feasibility study and has determined that filling the BC to a depth of -15 ft. NAVD will
effectively improve the water quality within the BC and subsequently Biscayne Bay.
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2. BIOLOGICAL EVALUATION

A biological evaluation (survey) was conducted of the BC to document on-site and surrounding
ecological communities, identify environmental concerns, and make specific recommendations
concerning construction activities associated with the restoration actions. The survey reviewed
access routes and environmental precautions. Data gathered during the survey provided the basis for
development of the restoration prescription and design criteria.

A land and submerged water survey was conducted by a professional land surveyor. The
topographic survey provided by FPL was used to assist the restoration team in planning, conceptual
design, and planning for restoration actions, as well as provide a basis for volumetric calculations of
the BC to yield an estimate of fill quantities.

2.1 Methods

Tetra Tech biologists with experience in benthic and mangrove habitat assessments performed a
biological evaluation of the BC and surrounding areas. Figure 2-1 provides the extent of the
assessment area. The evaluation included reconnaissance of the BC, the confluence of the BC and
Biscayne Bay, and the immediately adjacent mangrove and tetrestrial communities. All observations
were made from the surface aboard a vessel. The entire boundary of the BC was surveyed. During
the survey submerged aquatic vegetation (SAV) communities and presence of marine fauna were
noted. Mangrove and terrestrial communities were also assessed and an inventory of common
species and wildlife utilization were documented. Representative images including underwater video
of resources were captured during the assessment.

2.2 Findings

With the exception of the barge channel, the bottom
topography is relatively flat outside of the BC. The BC can
be characterized as hardened shoreline basin with a steep
slope from top of bank to the dredge depth of approximately
-30 ft. The bottom (seafloor) of the BC can be classified as
barren mud and detritus with no vegetative cover. The
sediment outside of the BC is characterized as a calcareous
mixture of silt, sand, shell fragments, and organic material.

In general, the in-water survey area was characterized by
three benthic community types; barren mud and detritus,
macroalgae, and hard substrate (bulkhead, rubble, and rip Photo 2-1. Hardened shoreline of barge
rap). Epibenthic functional groups such as stony corals, canal

sponges, and gorgonians were not encountered during the
survey. Other community types within the greater project
area include mangrove and upland levees and roadways. A list
of marine and terrestrial species observed during the survey 1s
presented in Table 2-2.
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2.2.1 Submerged Aquatic Vegetation

No epibenthic cover was documented within the BC at
depths greater than 15 fsw. In general, barren substrate
or epibenthic cover (macroalgae) of less than <5% was
encountered to the proposed fill depth of -15 ft. NAVD.
Silt-covered filamentous diatoms makes up the
dominant vegetative cover along the hard substrate (wall
and rubble and/or concrete). Macroalgae cover was
occasionally observed in areas of gently sloping

unconsolidated substrate predominantly in the -4 to -7ft.
elevation range. Table 2-2 provides a list of SAV documented during the survey.
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2.2.2 Mangroves

Mature mangroves are present along approximately 50
percent of the BC shoreline. The northwest shoreline
(see Photo 2-1) i1s generally uninterrupted and is
characterized by a narrow zone of red mangroves
(Rhizophora mangle). White mangrove (Laguncularia
racemosd), black mangrove (Avicennia germinans), and
buttonwood (Conocarpus erectus) were also noted along
the narrow mangrove fringe. The southern shoreline
(see Photo 2-2) 1s characterized by a discontinuous

narrow fringe of mature mangroves and young Photo 2-1. Northwest shoreline
recruits with small (< 5 ft.) to large (>100 ft.) open
areas.

Mangrove habitat provides a detrital base for organic
food webs and significant habitat for arboreal,
intertidal, and subtidal organisms, including shellfish,
crustaceans, fish, and birds. Additionally, red
mangrove prop roots can provide substrate for a
diverse epifaunal assemblage. Although important
habitat for a variety of species, the narrow fringe of

available habitat and the steep slope along the edge of
the edge of the BC provide marginal mangrove Photo 2-2. Southern shoreline

habitat. Red mangrove prop roots had little to no

epifaunal colonization and the detrital base and

associated organisms were marginal due to the narrow fringe, hard substrate, and steep slope of the
BC. Although the mangroves within the BC are on lands disturbed and previously impacted by the
construction and operation of the Turkey Point complex, they provide structural habitat for a variety
of mangrove habitat associated fauna.

2.2.3 Uplands

The uplands adjacent to the project site consist of the Turkey Point Power Plant facility and
pervious (shell rock) roads and levees constructed for operations of the electrical power facility. The
uplands are historically filled lands that currently provide minimal habitat for native species. Do to
the active use of the uplands, the potential for wildlife utilization is low.

The roadways and levees surrounding the BC will provide access to the staging area and project site
during construction. These roadways and levees will be under heavy use during project
implementation. Table 2-2 provides a list of vegetation noted during the pedestrian survey.

2.3 Land Cover

The FDOT land use, vegetation cover, and landform classification system (FLUCCS) is arranged in
hierarchical levels with each level containing information of increasing detail. The system uses four

levels (I-IV) within classification categories; however, for the level of detail required for the analysis
presented in this report, categories were limited to level 11T specificity. Five categories are
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tepresented within the project boundary. Figure 2-2 presents the land use, cover, and forms
classification system (FLUCCS) graphically. Below is a desctiption of each land cover category.

Channelized Waterway (512) —This category includes the TPC and the cooling canal system
(CCS) associated with the Turkey Point Facility
Embayments Opening D (541) - This categoty includes the greater Biscayne Bay area.

Mangrove swamp (612) —This Category describes the mangrove communities that fringe the TPC
and are adjacent to the project area.

Dikes and levees (747) ~This category describes the levees and roadways that sutround the CCS
and the proposed staging area south of the TPC.

Electrical Power Facility (931} —This category describes the grounds associated with the Turkey
Point Power Plant facility.
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Table 2-2. Marine, Terrestrial, and Avian Species Documented in Barge Canal and Adjacent Upland
Area

Common Name

Scientific Name

Birds

Common nighthawk

Chordeiles minor

Brown pelican

Pelecanus occidentalis

Double-crested cormorant

Phalacrocorax auritus

lAnhinga

IAnhinga anhinga

Maockingbird

Mimus polyglottis

Great White Heron

Ardea herodias occidentalis

Common grackle

Quiscalus quiscula

Fish
Sheepshead Archosargus probafocephalus
Flagfin Mojarra Fucinostomnus melanopferus
Tarpon Megalops atfanticus

Common snook

Centropomus undecimalis

Parrot fish Scarus spp.
Sergeant major Ibudefduf saxatilis
Mullet Wugil sp.
\Mangrove snapper ! utjanus griseus
Silversides Wenidia

Submerged Aquatic Vegetation

Mermaid's wineglass (green algae)

Acelabularia sp.

Green algae

Caulerpa sp.

Shaving brush alga (green algae)

Penicillus sp.

Turtle grass (seagrass)

Thalassia testudinum

Shoal grass (seagrass)

Halodule wrightii

Manatee grass

Syringodiurn filiforme

Terrestrial Vegetation

Black mangrove

Avicennia germinans

Tree seaside oxeye

Borrichia arborescens

Australian pine

Casuarina equisetifolia

Sea grape

Coccoloba uvifera

Buttonwood

Conocarpus erectus

\White mangrove

 aguncularia racemosa

Red mangrove

Rhizophora mangle

Beach Naupzaka

IScaevola taccada

Bay cedar

Suriana raritima

Brazilian pepper

Schinus terebinthifolius
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Figure 2-2. Land use and land cover classification
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2.4 Protected Species

The Florida Fish and Wildlife Conservation Commission (FWC) publication Florida’s Endangered
and Threated Species (Updated January 2016) was used to determine the status of listed species with
the potential to utilize the proposed Project site. No sightings of or evidence of listed species were

noted during the survey; however, based on geographic range, several listed species have the
potential to utilize the TPC area (Table 2-3).

There are 11 aquatic species known to occur within Biscayne Bay that are protected under the
Endangered Species Act or are candidates for listing. These are the American crocodile (Crocodylus
acntus), Johnson's seagrass (FHalophila johnsoniz), the mangrove rivulus (Révslus marmoratus), the small-
toothed sawfish (Pristis pectinata), five species of sea turtle, the American alligator (A/igator
mississippiensis), and the Florida manatee (Irichechus manatus). Additionally, a variety of protected avian
species are known to occur within the southern Biscayne Bay and the Turkey Point Facility. Table 2-
3 includes a list of protected avian species that have been known to utilize the BC area. Although
these species were not documented during the survey, brief discussions of potentially occurring
protected species are provided below.

American crocodile (Crocodylus acutus)

The American crocodile is federally threatened and state listed as endangered. Most crocodile
nesting occurs in the southwestern corner of the industrial wastewater facility; however, a limited
number of nests have been observed on berms within the northern portion of the return canals.

Johnson's seagrass (Halophila johnsonii)

Johnson's seagrass, federally listed as a threatened species, occurs along the Flotida coast from
Sebastian Inlet to central Biscayne Bay at Virginia Key, Key Biscayne. This seagrass species was not
observed during the survey and is not known to occur as far south as the Turkey Point plant

PIOPCIITY.

Mangrove nivulus (Rivulus marmoratus)

‘The mangrove rivulus, a fish that inhabits crab burrows in mangrove areas, is federally listed as 2
NOAA Species of Concern and listed by the state as a Flotida species of concern. It could be
present in mangrove areas fringing the plant site, but is unlikely to be present in the BC due to lack
of habitat (no ctabs or crab burrows were observed in mangrove habitat during the survey).

Small-toothed sawfish (Pristis pectinata)
The small-toothed sawfish is a state and federally endangered species that inhabits inshore bars,

seagrass beds, and mangrove areas. Due to its prefetence for these habitat types, tlie small-toothed
sawfish could potentially utilize the BC.

Flotida manatee (Trichechus manatus)

The manatee is a state and federally endangered species that frequents warm water estuarine habitats
including rivers, marshes, bays, and sounds in Florida. They use warm water refuges in the coolet
months, including freshwater springs and heated effluent from power plants. Manatees are fedetal-
and state-listed as endangered, and theit ctitical habitat includes Biscayne Bay and Card Sound
adjacent to the Turkey Point plant property and the canals entetring these water bodies. Manatees
have been observed in the batge turning basin and nearby state canals (NRC 2016).
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Ametrican alligator (Alligator mississippiensis)

The alligator is federally listed as Threatened due to similarity of appearance and state listed as a
Florida species of special concern. The species is federally listed as threatened due to its physical
resemblance to the American crocodile, which is endangered. Alligators live in swampy areas, rivers,
streams, lakes and ponds. Although they are primarily freshwater animals, alligators will also venture
into brackish salt water. Although alligatots have been observed and relocated off site from the
Turkey Point facility, there ate no reports of alligators utilizing the BC.

Eastern Indigo snake (Drymarchon coupeti)

The eastern indigo snake is federally threatened and can be found in almost any habitat throughout
the state of Flotida. Although eastern indigo snakes were not observed during the survey, they ate
known to occur on site. These snakes may occur in wetland or uplands and may be seen along the
shell rock roads located throughout the CCS area at Turkey Point.

Sea turtles _

Sea turtles (4 species with protection status of Endangered or Threatened) are found in marine
habitats that open to the sea, such as Biscayne Bay and Card Sound. The BC does not provide
suitable habitat, and the shoreline adjacent to the canal lacks the beach habitat preferred by sea
turtles for nesting.

Wood stork

'The wood stork (Myctera americand) is classified as endangered by the FWC and the FWS. This
species could potentially use the site as short-term foraging grounds. Wetlands and the perimeter of
the TPC could offer limited forage for this species during the wet season. Long term use of the site
is limited due to low quantity and quality of the foraging habitat as well the flashy and short duration
of inundation on site.

Wading Birds

Several wading birds (herons and egrets) are classified by the FWC as species of special concern. The
snowy egret (Egreita thila), reddish egret (Egretta rubescens), little blue heron (Egrefta caernled),
tricolored heron (Egretta tricolor), Roseate spoonbill (Platalea ajaja), and white ibis (Endocimus alpus)
were not observed on site duting the survey; however, limited utilization throughout the year is likely
to occur. As desctibed fot the wood stork, seasonal utilization is likely when the ditches are
inundated during the wet season. The ponds offer limited and poor quality year-round forage.

Brown pelican

‘The brown pelican is a state species of special concern that thrives near coasts and on islands.
Brown pelicans tely in part on the actions of matine predators such as large fish, sharks and
dolphins to force schools of fish to the surface where the pelicans can catch them. Pelicans will
breed only in areas with enough food to suppott the breeding colony. Roosting and resting sites
whete brown pelicans can dry their feathers and rest without disturbance are also important.
(USFWS 2016). This is the only listed species to be observed during the May 23, 2016 survey.

White-crowned pigeon (Patagioenas leucocephala)

The white-crowned pigeon is not federally listed however is protected by the U.S. Migratory Bird
treaty Act and as a State-designated threatened species. White crowned pigeons inhabit low-lying
fotest habitats including mangroves around Biscayne Bay, Flotida Bay and the Florida Keys. The
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diet of the white-ctowned pigeon consists of tropical hardwood tree fruits. White crowned pigeons
were not observed during the survey.

Least tern
The least tern 1s a state threatened species that inhabits areas along the coasts of Florida including

estuaries and bays. The least tern’s diet primarily consists of fish, but they will also feed on small
invertebrates. They build nests in shallow depressions in bare beach sand and on gravel berms and

rooftops (FWC 2016).
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Table 2-3. Federally Listed and Florida-State Listed Species Potentially Existing near Barge Canal

Common Name Scientific Name gfade"(‘z!, State(a) Observed during
tus Status survey

Birds

Roseate spoonbill Ajaia ajaja — S N

Little blue heron Egrefta caerulea —_ S N

Reddish egret Egretta rufescens —_ S N

Snowy egret Egretta thula — S N

Tricolor heron Egretia tricolor — S N

White ibis Eudocimus albus — S N

American kestrel Falco sparverius — T N

Bald eagle Hailiaeetus leucocephalus DL T N

Wood stork Mycteria americana E E N

Brown pelican Pelecanus occidentalis — ] Y

Least tern Stema antillarum _ T N

White-crowned Pigeon Patagioenas leucocephala — T N
Fish

Mangrove rivulus Rivulus marmoratus S0C S

Small-toothed sawfish Pristis pectinata E —

Common snock Centropomus undecimalis — S N
Mammals

Florida manatee | Trichechus fatirostiis | E E N
Plants

Johnson's seagrass j Halophila johnsonii | T — N
Reptiles

Green sea turtle Chelonia mydas E E N

Hawksbill sea turtle Erytmochelys imbricata E E N

Leatherback sea turtle Dermochelys coriacea E E N

Kemp's ridley sea turtle Lepidochelys kempi E E N

Loggerhead sea turtle Caretfa T T N

American alligator Alligator mississippiensis T (S/A) S N

American crocodile Crocodyius acutus T E N

Eastern Indigo snake Drymarchon couper T T N

= No listing

(a) E =Endangered; T = Threatened; T(S/A) = Threatened due to similarity of appearance; C = Candidate for federal listing; S =
Florida species of special concern; SOC = NOAA species of concern; —
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3. RESTORATION PLAN

This section describes the methods and techniques planned for restoration implementation of the
BC. The proposed restoration action involves topographically restoring the BC to an elevation of -
15 ft. NAVD. The proposed restoration will consist of a combination of specific activities that
include material staging, sediment placement, and grading. The approach to restoration activities is
presented below.

3.1 Topographic Restoration

Topographic restoration will be achieved by placing approximately 124,000 cubic yards (cy) of loose
(raw) sediment fill material (approximately 55,779 cy of bottom fill and 68,175 cy of select top fill),
within the BC. The fill volume was calculated using topographic survey data provided by FPL. The
volume includes an additional 25% of material to account for inadvertent loss due to compaction,
material handling, loss of fines, etc. The 25% factor is an estimate based on past experience with
similar projects.

The BC was evaluated to determine the work zone, vessel access corridor, the appropriate methods
for delivery and transfer of fill material, placement of the fill material, and turbidity containment.
The proposed fill elevation was determined by a separate study for water quality improvement
planning. Figure 3-1 illustrates the fill area planned to -15 NAVD. The proposed approach and
methods for topographic restoration are described below. A set of conceptual restoration plan
drawings have been prepared under a separate cover.

3.1.1 Fill Specifications, Transport, and Staging

The fill specification for the Barge Canal requires two types of fill: Type — E (bottom fill) and Type
— A (select top fill). The bottom fill is a calcium carbonate coarse grain sand with a grain size of less
than 10% passing through a range 12 inch to #200 sieve.
Bottom fill will be placed from the canal bottom to an
elevation of -22 NAVD along the length of the canal.
The select top fill is a calcium carbonate coarse grain
sand with a grain size of less than 5% passing through a
range #4 to #200 sieve. 'The top fill will be placed from
-22 to -15 NAVD.

Select top fill and bottom fill should be obtained from
local quarries. Fill material meeting the gradation

+

specifications are readily available from local quarries in

the quantity needed to fulfill the project needs. Photo 3-1. Example of covered fill
conveyor system

Staging areas are available near the project site. The

staging area will be identified by the contractor. Fill material will be delivered via truck directly to

the staging area along existing roads on the project site. Fill material will be stored on site. Fill

material will be staged in a contained environment to avoid loss of material to adjacent aquatic

resources. The staging area will be returned to pre-project conditions following project completion,

with final cleanup notification provided to the FPL representative.
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