
Mr. Donald W. Kinard 
Chief, Regulatory Division 
U.S. Anny Corps of Engineers 
P.O. Box 4970 
Jacksonville, Florida 32232-0019 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
Southeast Regional Olli0a 
263 13th Avenue South 
Sl Petersburg, Florida ~1701-5505 
hltp://sero.nmfs.noaa.gov• 

NOV t 8 2017 

F/SER31: NMB 
SER-2015-17616 

Ref.: U.S. Army Corps of Engineers Jacksonville District's Programmatic Biological Opinion 
(JAXBO) 

Dear Mr. Kinard: 

Enclosed is the National Marine Fisheries Service's (NMFS's) Programmatic Biological Opinion 
(Opinion) based on our review of the impacts associated with the U.S. Anny Corps of Engineers 
(USACE's) Jacksonville District's authorization of 10 categories of minor in-water activities 
within Florida and the U.S. Caribbean (Puerto Rico and the U.S .. Virgin Islands). 

The Opinion analyzes the effects from 10 categories of minor in-water activities occurring in 
Florida and the U.S. Caribbean on sea turtles (loggerhead, leathc:rback, Kemp's ridley, hawksbill, 
and green); smalltooth sawfish; Nassau grouper; scalloped hammerhead shark, Johnson's 
seagrass; sturgeon (Gulf, shortnose, and Atlantic); corals (el~o1m, staghom, boulder star, 
mountainous star, lobed star, rough cactus, and pillar); whales (?•forth Atlantic right whale, sei, 
blue, fin, and spenn); and designated critical habitat for Johnson1's seagrass; smalltooth sawfish; 
sturgeon ( Gulf and Atlantic); sea turtles (green, hawks bill, leathierback, loggerhead); North 
Atlantic right whale; and elkhom and staghom corals in accordance with Section 7 of the 
Endangered Species Act. We also analyzed effects on the proposed Bryde's whale. We based 
our analysis on project-specific infonnation provided by USAClE, consultants, and NMFS's 
review of published literature. The Opinion concludes that the s:uite of activities evaluated 
within the Opinion is likely to adversely affect, but is not likely to jeopardize, the continued 
existence of Johnson's seagrass and is likely to adversely affect, but is not likely to destroy or 
adversely modify, critical habitat for smalltooth sawfish and Johtnson's seagrass. 



We look forward to further cooperation with you on other U ACE projects to ensure the 
conservation and recovery of our threatened and endangered mariine species. If you have any 
questions r garding this consultation please contact Nicole Bonine, Consultation Biologist, at 
(727) 824-5336, or by email at Nicole.Bonine@noaa.gov. 

ffice~ tK 
1 E. Crabtree, Ph.D. 

Regional Administrator 

Enclosure 
File: 1514-22.F.4 
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Agency: 

Applicant: 

Activity: 

Con ulting Agency: 

Date I ued~ 

Approved By: 

Endangered Specie Act - Section 7 Coo ultation 
Biological Opinion 

United States Army Corps of Engine rs, Jacksonvill District 

United States Anny Corps of Engineers, Jacksonville District 

Authorization of Minor Io-Water Activities throughout the 
Geographic Area of Jurisdiction of the U.S. Army Corps of 
Engineers Jacksonville District, including Florida and the U.S. 
Caribbean 

National Marine Fisheries Service 
Southeast Regional Office 
Protected Resources Division 
(SER-2015-17616) 
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Shallow, Euryhaline Essential Feature Impacts   
Red Mangrove Essential Feature Impacts   
Summary of Impacts to the Essential Features   
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Programmatic Consultations 

General Permit 

See, e.g. Alternative Approaches for Streamlining Section 7 Consultation on 
Hazardous Fuels Treatment Projects, 
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Table 1. Limited Exclusion Zones in Smalltooth Sawfish Critical Habitat 
Name Latitude Lon2itnde 
U.S. 41 Bridees (the area between the followine coordinates) 
U.S. 41 (n011hwest comer) 26.660413°N 81.885243 °W 
U.S. 41 (no1theast comer) 26.666827°N 81.872966°W 
U.S. 41 (southwest comer) 26.642991 °N 81.873880°W 
U.S. 41 (southeast comer) 26.649405°N 81.861605°W 
Iona Cove (the area between the followin!!: coordinates) 
Iona Cove (no1thwest comer) 26.521437°N 81.991586°W 
Iona Cove (n01theast comei') 26.521212°N 81.976191 °W 
Iona Cove (southwest corner) 26.51 1762°N 81.991762°w 
Iona Cove (southeast corner) 26.511537°N 81.976368°W 
Glover Bieht (the area between the foJlowine com·dinates) 
Glover Bight (northwest corner) 26.542971 °N 81.997791 °W 
Glover Biclit (northeast comer) 26.542678°N 81 .977745°W 
Glover Bight (southwest corner) 26.529478°N 81.998035°W 
Glover Bight (southeast corner) 26.529185°N 81.977992°W 
Cape Coral (the area between the followine coordinates) 
Cape Coral (point 1) 26.55 1662°N 81.947412°W 
Cape Coral (point 2) 26.55 1561°N 81.940683°W 
Cape Coral (point 3) 26.539075°N 81.940916°W 
Cape Coral ( point 4) 26.539205°N 81.951049°W 
Cape Coral (point 5) 26.542181 °N 81.951047°W 
Cape Coral (point 6) 26.542133°N 81.947776°W 

Figure 1. Smalltooth sawfish limited exclusion zones. 
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2.1.3 Listed Species and Critical Habitat Occurring within the Action Area 

NMFS has detennined that the following species (Table 5) and critical habitat (Table 6) occur 
within the action area and may be affected by activities analyzed under this Opinion. 

T bl 5 L. t d S a e lS e ipec1es Nl\1:FS Br e 1eves A L.k l t 0 re I ely 0 ccur m or near th A f A e C ton rea 
ESA Present Present in 

Species Listing in U.S. 
Status Florida? Caribbean? 

Sea Tmiles 
Green (NA DPS and South Atlantic DPS) T p p 

Kemp's ridley E p NP 
Leatherback E p p 

Loggerhead (Nmthwest Atlantic Ocean DPS [NW A DPS]) T p p 

Hawksbill E p p 

Fish 
Smalltooth sawfish (U.S. DPS) E p NP 
Gulf sturgeon (Atlantic sturgeon, Gulf subspecies) T p NP 
Shortnose sturgeon E p NP 
Atlantic snugeon (All DPSs) TIE~ p NP 
Nassau Grouper T p p 

Scalloped hammerhead (Central and Southwest Atlantic DPS) T NPY p 

Inve1·tebrates and Marine Plants 
Elkhorn coral (Acrovora valmata) T p p 
Statlom coral (Acropora cervicornis) T p p 

Boulder star coral ( Or bi cell a .franksi) T p p 

Mountainous star coral ( Orbicella faveolata) T p p 
Lobed star coral ( Orbicella annularis) T p p 
Rough cactus coral (Mycetophylliaferox) T p p 
Pillar coral (Dendro'2Vra cylindrus) T p p 

Johnson' s seagrass T p NP 

8 Activities occlming within river and inshore habitats in the action area may affect Atlantic sturgeon from the South 
Atlantic DPS; however, Atlantic sturgeon from all DPSs may be affected in offshore waters within the action area. 
TI1e New York Bight, Chesapeake Bay, Carolina, and South Atlantic DPSs are listed as endangered; the Gulf of 
Maine DPS is listed as threatened. Activities covered under this Opinion cannot occur in-the St Marys River, but 
can occur in the St. John's River and inland areas where the South Atlantic DPS may be present. 
9 The Central and Southwest Atlantic DPS of scalloped ha1ll1llerhead shark applies to scalloped hammerhead sharks 
originating from the Central and Southwest Atlantic Ocean, and includes species found within the waters of the 
Caribbean Sea, including the U.S. Virgin Islands and Pue1to Rico. We identified a population of scalloped 
ha1ll1llerhead shark iliat occurs in waters off of Florida, the Northwest Atlantic and Gulf of Mexico DPS for 
scalloped hammerhead shark, however, we determined that this DPS did not waiTant listing (78 FR 20717, April 5, 
2013 ; 79 FR 38213, July 3, 2014). 
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Marine Mammals 
Nmth Atlantic right whale E p NP 
Blue whale E p p 

Fin whale E p p 

Sei whale E p p 
Spenn whale E p p 

Brvde ' s whale (proposed) E p NP 
E = endangered; T = threatened, P = Present, NP= Not Present 

T bl 6 D . t d C "ti I H b"t t NMFS B Ii . I a e. . es12na e n ca a I a e eves 1s nor N ear th A ti A e C on rea 
Species Unit in Florida Unit in U.S. Caribbean 

Smalltooth sawfish 
• Charlotte Harbor Estuary (CHEU) NIA 
• Ten Thousand Islands/ Everglades (TIIEU) 

Gulf stmgeon Units 9-14 rn NIA 
• Nearshore Reproductive Habitat: Units 

Loggerhead sea 
LOGG-N-14 to 32 

• Breeding Habitat: Units LOGG-N-17, 19 NIA tmtle (NW A DPS) 
• MigratmyHabitat: UnitsLOGG-N-17 18, 19 
• Sar~assum Habitat: Unit LOGG-S-01 

Green sea turtle NIA Culebra Island 
(NADPS) 
Hawksbill sea turtle NIA Mona and Monita Island 
Leatherback sea NIA St Croix Island 
tmtle 

• Area 2: Pue1to Rico and 
Associated Islands 

Staghom and 
Area 1: Flmida 

• Area 3: St, John/St. Thomas, 
elkhom coral U.S . Virgin Islands 

• Area 4: St. Croix, U.S. 
Virgin Islands 

Johnson' s sea.grass UnitsA-J NIA 
North Atlantic right 

Unit2 NIA 
whale 
Atlantic sturgeon South Atlantic Unit 7 11 NIA 
N/A=Not applicable 

Table 7 (below) provides a complete list of the essential features/prirmuy constituent elements 
(PCEs) of each critical habitat unit that occurs in Florida and the U.S. Caribbean. Note that the 
table below refers to both essential features and PCEs of critical habitat. This duality of terms is 

10 Gulf sturgeon critical habitat is under the joint jurisdiction of the USFWS and NMFS, with the USFWS managing 
riverine habitat and NMFS managing estuarine and marine habitats. Units 9-14 are the only areas underNMFS 's 
jurisdiction that are found in the action area. 

11 The South Atlantic Unit 7 (St. Maiys Unit) includes the St Marys River in (1) Camden and Chaslton Counties in 
Georgia and (2) Baker and Nassau Cmmties in Florida. 
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In-Water Activities 
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Water Noise from Pile and Sheet Pile Installation
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Construction Guidelines in Florida for Minor 
Piling-Supported Structures Constructed in or over Submerged Aquatic Vegetation, Marsh, or 
Mangrove Habitat Key for Construction Conditions for Docks 
or Other Minor Structures Constructed in or over Johnson’s Seagrass Halophila johnsonii
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Determinations by Species for Specific Categories of Activities 
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Construction Related Effects for All Categories of 
Activities Analyzed under this Opinion
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Determinations Regarding Effects to Critical Habitat from All Categories of Activities 
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Therefore, we believe installation, repair, and replacement of pile-supp011ed structures (Activity 
2) and boat ramps (Activity 6) do not contribute to an increase the number of registered vessels 
in the State of Florida or the U.S. Caribbean. Based on the discussion above, we believe that it is 
extremely unlikely that the proposed action will increase the number of registered vessels or the 
level of vessel traffic in the action area , and thus it is extremely unlikely that these projects will 
increase the incidence of vessel strike. Therefore, the potential effect of vessel strikes resulting 
from Activities 2 and 6 analyzed in this Opinion on whales and sea turtles is discountable. 

Moreover, regarding the potential for vessel strike of the North Atlantic right whale, though the 
addition of stmctures that supp011 vessels analyzed in this Opinion is unlikely to result in 
additional vessels in Florida generally or in areas where No1th Atlantic right whales occur 
specifically, we did provide additional measures in this Opinion for the protection of the species. 
In paiticular, within the N011h Atlantic right whale educational sign zone (see Section 2.1.1.4) 
PDC A2.2 requires all commercial, multi-family, or public docking facilities to post educational 
signs ale11ing boaters of the presence ofN01th Atlantic right whales. In addition, PDC A2.4 
provides that private home owners proposing to constrnct, repair, or replace a dock strncture 
within 11 nmi of No11h Atlantic right whale critical habitat will be provided a handout with their 
USACE pennit describing the presence ofN011h Atlantic right whales in the area and the Federal 
regulations governing the approach to North Atlantic right whales (Appendix C). These 
measures futther reduce the risk of interaction. 
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Numbers of Registered Vessels in Florida 2005-2015 

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

- Johnson's seagras ctitical habitat 

- North Atlantic tight whale criticial habitat 

- All Florida counties 

- Florida coastal counties 

- North Atlantic tight whale criticial habitat, vessel class size 2 and 3 

Figure 7. Number ofregistered vessels in Fl01ida from 2005 to 2015 (Fl01ida Department of Highway Safety and 
Motor Vehicle website: http ://www.flhsmv.gov/dmv/vslfacts.html). 
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Potential effects from in-water noise associated with pile and sheet pile installation 
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In-water Noise from Pile and Sheet Pile 
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In-Water Noise from Pile and Sheet Pile 
Installation

 

Behavioral Effects 

Summary of Physically Injurious and Behavioral Effects 

 



No Effect 

Calculations for Physically Injurious and Behavioral Effects from Pile and Sheet Pile 
Installation 

In-
water Noise from Pile and Sheet Pile Installation 

 



T bl 18 I a e . mpact H ammer s oun dS ource L I eves an di mpact Rd" o· t a IUS 1s ances 
Source 

Radius for Fish Radius for Fish Radius fo1· Sea 
Level(dB 
1·e 1 J1Pa 14) 

less than 2 grams ovei· 2 grams Tm1les 

14-in wood pile and vinyl sheet 
Calculated 10 piles installed pe1· day with 45 strikes per· pile= 450 stl'ikes per day 

Physical Injury 195 dB 
0 m (1 ft) 0 m (1 ft) 0 m (1 ft) 

(peak pressure) Peak 

Physical Injwy 
1 pile = 4 m (12 ft) 1 pile = 2 01 (7 ft) 1 pile = 2 Ill (7 ft) 

cwnulative 5 piles= 11111 (36 ft) 5 piles = 6 m (20 ft) 5 piles = 6 m (20 ft) 
(Cumulative exposme) 

10 piles = 17 111 (56 ft) 10 piles= 9 m (30 ft) 10 piles= 9 m (30 ft) 
Behavior 

185 dB 
(Root Mean Square 

RMS 
215 Ill (705 ft) 215 m (705 ft) 46 m (151 ft) 

rRMSl) 
24-in concrete pile 

Calculated 10 piles installed per day with 160 strikes pe1· pile= 1,600 sh;ikes pet· day 
Physical Injury 200 dB 

0 111 (1 ft) 0 m (1 ft) 0 m (1 ft) 
(peak pressure) Peak 

Physical lnjuty 
1 pile = 9 m (28 ft) 1 pile= 5 m (16 ft) l pile = 5 m (16 ft) 

cumulative 5 piles = 25 m (83 ft) 5 piles= 14 rn (46 ft) 5 piles= 14 m (46 ft) 
(Cumulative exposure) 

10 piles = 40 rn (131 ft) 10 piles = 22 m (72 ft) 10 piles = 22 m (72 ft) 
Behavior 

185 dB 215 m (705 ft) 215 Ill (705 ft) 46 m (151 ft) 
(RMS) 

Two 12-in metal boat lift I-beam (H-pile) c, 

Calculated 2 piles installed per day with 660 strikes pe1· pile = 1,320 strikes per dav 
Physical Injmy 205 dB 

1111 (3 ft) 1 Ill (3 ft) 1 Ill (3 ft) 
(peak pressure) Peak 
Physical Injmy 

cumulative 
1 pile = 22 m (72 ft) 1 pile= 12 m (39 ft) l pile= 12 Ill (39 ft) 

(Cumulative exposure) 2 piles= 35 m (115 ft) 2 piles= 19 m (62 ft) 2 piles= 19 lll (62 ft) 
Behavior 190 dB 

465 m (1 526 ft) 465 ill (1,526 ft) 100 01 (328 ft) 
(RMS) RMS 

24-in metal sheet pile 
Calculated 10 sheet piles installed per day with 660 stl'ikes per pile = 6,600 shikes per· day 

Physical Injmy 220dB 
9 m (30 ft) 9 Ill (30 ft) 9 m (30 ft) 

(peak pressure) Peak 

Physical Injury 1 pile= 410 m (1 ,345 ft) 
1 pile= 223 m (732 ft) 1 pile = 223 ill (732 ft) 

(Cumulative exposure) 
cU1llulative 

10 piles= 858 m (2,815 ft) 
10 piles = 858 m 10 piles= 858 m 

(2.815 ft) (2,815 ft) 
Behavior 204dB 

858 Ill (2 ,8215 ft) 858 Ill (2,8215 ft) 185 m ( 607 ft) 
(RMS) RMS 

14 dB re l ~tPa is a unit of 01easmement of sound in decibels relative to 1 micro-Pascal-squared second 

15 Noise levels not believed to be accurate based on the installation method used. Boatlift I-beams only penetrate 
loose sediment until they reach the top of, or first few inches of, hard substrate to stabilize the structme on the hard 
substrate versus penetrating it. 
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T bl 19 V"b t a e . 1 ra ory H ammer s oun dS ource L I eves an di mpac t R d. n· a IUS 1stances 
SoUl'ce Level (dB re 1 Radius fo1· Fish 

Radius for Sea Turtles µPa) > 102 grams 
36-in wood, concrete, vinyl, m· metal piles 

Calculated installation of piles for· 8 how·s per day (no limit on the numbe1· of piles per· day) 
Physical Injury 

195 dB Peak 0 m (0 ft) 0 m (0 ft) 
( peak pressure) 
Physical Injury 

cumulative 0 m (0 ft) 0 lll (0 ft) (Cwuulative exposure) 
Behavior 

185 dB RMS 215 m (705 ft) 46m(l51 ft) 
(RMS) 

Two 12-in metal boat lift I-beam (H-pile) tD 

Calculated 2 piles installed l)er day for 30 minutes (1,800 seconds) pe1· pile = 3,600 seconds per day 
Physical Injmy 

165 dB Peak 0 rn (0 ft) 0 m (0 ft) 
( peak pressure) 
Physical Injury 

cumulative 0 m(0 ft) 0 m (0 ft) 
(Cumulative ex:oosure) 
Behavior 

150 dB RMS 0 m (0 ft) 0 m (0 ft) 
(RMS) 

24-in metal sheet pile 
Calculated installation of sheet piles for 8 hom·s per· day (no limit on the number of sheet piles per day) 
Physical Injmy 

192 dB Peak 0 m (0 ft) 0 m (0 ft) 
(peak pressure) 
Physical Injmy cumulative 0 m (0 ft) 0 m (0 ft) 
(Cumulative exposure) 
Behavior 

178 dB RMS 74 m(243 ft) 16 111 (52 ft) 
(RMS) 

We do not consider the noise effects of small fish for vibrato1y hammer, because the noise calculations are based on 
fish less than 0.6 grams and none of the BSA-listed fish in our action area are that small. 

16 Noise levels not believed to be accurate based on the installation method used. Boatlift I-beams only penetrate 
loose sediment until they reach the top of, or first few inches of, hard substrate to stabilize the structure on the hard 
substrate versus penetrating it. 
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In addition to the PDCs above, the project must be designed to meet the following PDCs if the 
project occurs in the critical habitat as described below. 
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In-Water Activities 

  

 



  

General Description 

 



hammer. Docks/piers can be designed in various c.onfigurations. T-shaped docks consist of a 
long walkway to a terminal platfo1m(s) extending to either side, and L-shaped docks are similar 
but with a tenninal extending to only one side. Marginal docks nm parallel with the shoreline 
either directly attached to the shore or by constrncting a sho1t walkway perpendicular to the 
shore connecting to a longer dock constrncted parallel with the shore. Floating vessel platfo1ms 
include solid floating docks or platfo1ms that are typically attached to pe1manent piles. Example 
images of these strnctures are shown below in Figures 10-12. 

Figure 10. Examples of dock shapes, including T-shaped and L-shaped docks (©2014 Google). 

Figrn-e 11. Pile-supported Stmctures. Example of a marginal dock on the left, boatlift with I-beam in the middle, 
and a chickee on the right. (The left and middle photos were provided by the Florida Marine Contractors 
Association and right photo from www.cnn.com.). 
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Docks or Other Minor Structures Constructed in Florida Under this Opinion 
(see below

 



  

  

  

  

  

  

  

  

  

 



In addition to the PDCs above, the project must be designed to meet the following PDCs if the 
project occurs in the critical habitat as described below. 

Acropora 
Acropora 

Acropora 

Acropora

 



A2.17. PDCs for Docks or Other Minor Structures 

These PDCs address the anticipated dock constrnction scenarios expected within Florida and 
the U.S . Caribbean and provide NMFS PRD's constmction guidelines for projects occuning (1) 
within Johnson 's seagrass critical habitat; (2) within the range of Johnson's seagrass 18, but 
outside of Johnson' s sea.grass c1itical habitat; and (3) outside of both the range and critical 
habitat for Johnson's sea.grass. These scenarios consider whether a sea.grass survey was 
conducted for projects within the range of Johnson's sea.grass or located in Johnson's sea.grass 
critical habitat. Surveys must be completed no earlier than 1 year before submitting the 
application to the action agency for project authorization. There is no seasonal restriction for 
Johnson' s sea.grass surveys; however, Johnson's sea.grass is found within the range of other 
sea.grass species that exhibit a seasonal pattern of growth and distribution. For comparison, 
NMFS Habitat Conservation Division's recommended sampling window for non-listed species 
is June 1 to September 30. 

Dock Construction Scenarios 

Within 
Within the Range 

In the U.S. Caribbean and 
Johnson's 

of Johnson's 
Florida (outside of the 

sea.grass sea.grass range and critical habitat 
critical habitat (outside of of Johnson's sea.grass) 

c1itical habitat) 
Dock replacement in the exact footprint (i.e., same location/configuration/ size) as the 
previous dock with ... 
No native seagrass under A A A 
dock 
Johnson's seagrass under 

B B NIA 
dock 
Native sea.grass, othe1· than 
Johnson's sea.grass, under B A A 
the dock 
No current sea.grass survey B B A 
New docks or dock expansions with ... 

No native seagrasses within B A A property limits 
Johnson's sea.grass within 

B B NIA property limits 
Native seagrnss, other than 
Johnson's sea.grass, within B A A 
property limits 
No current sea.grass survey B B A 
A= No additional PDCs 

18 The range of Johnson's seagrass is defined as Turkey Creek/Palm Bay south to central Biscayne Bay in the lagoon 
systems on the east coast of Florida 
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Though the top width of open-water canals and confined channels varies by location, the width 
that canals are maintenance dredged is typically limited to 30 ft wide at the top of the cut and 20 
ft wide at the bottom or the cut, as shown in Figure 13 below. 

Total canal dredge width= 30 fl 

Figure 13. Canal dredging footprint drawing. 
This diagram shows the standard 20-ft bottom dredging footprint and 5-ft side slopes for a total of a 30-ft-wide 
dredging footprint within a confined channel rumored on both sides by seawalls. Note that the sides of the chrumels 
remain shallow and only the center of the canal is dredged for vessel navigation through the canal. 

Minor Dredging 
For this Opinion we define minor dredging as any newly-auth01i.zed dredging ( other than 
maintenance dredging) that is limited in size and depth according to the PDCs for Activity 3. 
Minor dredging may be required to accommodate vessel movement in an area or may be related 
to another activity such as for the installation of seawalls or outfall strnctures. Minor dredging 
may also include treasure hunting and salvage operations that use blowers, propeller deflectors, 
and suctioning devices. 

Muck Dredging for WateI Quality Enhancement 
For this Opinion we define muck ch·edging as any dredging that involves the removal of muck 
sediments alone .. Muck sediments are defined as accumulated organic material typically found in 
ru·eas with poor water quality. Equipment used for muck dredging can include hych·aulic vacuum 
dredge, bucket dredge, or other similru· dredging equipment. Muck dredging is used to improve 
the water quality or for restoration projects and is not intended to increase water depths to 
support vessel mooring. Muck dredging is limited to the PDCs listed below. 

General Description of Dredging Methods 
Mechanical Dredging 
Mechanical dredges ru·e characterized by the use of some form of bucket or clamshell that 
excavates material by scooping it from the bottom and then raising the bottom material and 
placing it onto a waiting barge or directly into a placement/disposal area (Figtue 14). 
Mechanical dredges work best in consolidated, or hard-packed, substrate and can be used to clear 
rocks and debris. Dredging buckets have difficulty retaining loose fine substrate which can be 
washed from the bucket as it is raised thrnugh the water column. Special buckets have been 
designed for controlling the flow of water and material from buckets and ru·e used when dredging 
contaminated sediments to minimize the spread of contamination. Mechanical dredges are 
mgged and can work in tightly confined areas. They vruy in size from small equipment mounted 
on shallow-ch·afl bru·ges with limited bucket size (i.e. , with capacities as small as 1 cubic yard) to 
laiger equipment arrays mounted on a large bru·ges with bucket capacities up to ten or more cubic 
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long mobilization and demobilization times, inability to work in high wave action and cmTents, 
and they are impractical in high traffic areas. 

Pipeline dredges are rarely self-propelled, and typically must be transp01ted to and from the 
dredge site by bai-ge or tow. Pipeline dredge size is based on the inside diameter of the discharge 
pipe which commonly ranges from 6-36 in. They require au extensive anay of suppo1t 
equipment including the pipeline (floating, shore, and submerged), boats (crew, work, smvey), 
barges, and pipe handling equipment. Most pipeline dredges have a cutterhead on the suction 
end. A cutterhead is a mechanical device that has rotating teeth to break up or loosen the bottom 
material so that it can be sucked through the dredge. Some cutterheads are rngged enough to 
breakup rock for removal (Figme 15). 

Hydraulic Cutterhead Dredge 

Figlll'e 15. Cutterhead pipeline dredge schematic and representative close-up photographs (provided byUSACE). 

During the dredging operation, a cutterhead suction barge is held in position by 2 spuds at the 
stern of the dredge, only 1 of which can be on the bottom while the dredge swings. There are 2 
swing anchors some distance from either side of the dredge, which are connected by wire rope to 
the swing winches. The dredge swings po1t and starboard alternately, passing the cutter through 
the bottom material until the proper depth is achieved. The dredge advances by "walking" itself 
fo1ward on the spuds. This is accomplished by swinging the dredge to the polt, using the po1t 
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In addition to the PDCs above, the project must be designed to meet the following PDCs if the 
project occurs in the critical habitat as described below. 
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Table 34. Total Waterbottom Affected by Dredging Projects within Smalltooth Sawfish, 
G If Stu d J h ' S C T l H b ·t t u rgeon,an o nson s eagrass n 1ca a I a 

Percent 
Total Number Estimated 

Type of of Projects per Average Area Total Area Total Area 
Dredging 

of 
Critical Dredged per Dredged (ft2) Dredged ( ac) 

Projects 
Habitat Project 

Smalltooth sawfish critical habitat (n = 150) 

WCIND 

Maintenance 74% 111.00 
determined all 

12 742 560.00 292.53 
maintenance = 
12,742 560 ft2 

Minor 21% 31.50 2,500 78,750.00 1.81 
Muck 5% 7.50 1,089,000 8,167,500.00 187.50 

Total 100% 150 20,988,810.00 481.84 

Gulf sturgeon critical habitat (n = 51) 

Maintenance 74% 37.74 217,800 8,219,772.00 188.70 

Minor 26% 13.26 2,500 33,150.00 0.76 

Muck PDC A3.6 does not cover muck dredging in Gulf sturgeon critical habitat 

Total 100% 51 8,252,922.00 189.46 

Johnson's seagrass critical habitat (n = 31) 

Maintenance 74% 22.94 1,200.00 27,528.00 0.63 

Minor 21% 6.51 2,500.00 16,275.00 0.37 

Muck 5% 1.55 1,089,000 1,687,950.00 38.75 

Total 100% 31 1,731 ,753.00 39.75 

Potential Routes of Effect to Smalltooth Sawfish Critical Habitat 
We believe that there will be no effect to the red mangrove essential feature of smalltooth 
sawfish critical habitat from any dredging covered under Activity 3. USACE anticipates that 
150 dredging activities may be covered under this Opinion per 5-yeai· period in smalltooth 
sawfish critical habitat. The PDCs for Mangroves, Seagrasses, Corals and Hardbottom for All 
Projects (PDC AP .12) prohibit the removal of mangroves, including red mangroves which are an 
essential feature of smalltooth sawfish critical habitat, from any dredging project (i.e. , mangrove 
removal is limited to other, non-dredging projects and removal above the MHWL provided that 
red mangrove prop roots that are accessible to marine species are not removed). In addition, 
PDC A3.5.2 states that for minor dredging, if red mangroves are present, dredging excavation, 
or disposal is not allowed within 5 ft of all red mangrove prop roots. 
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In addition to the PDCs above, the project must be designed to meet the following PDCs if the 
project occurs in the critical habitat as described below. 
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Construction Related Effects for All Categories of 
Activities Analyzed under this Opinion 

 



 



Table 36. Estimated Amount of Waterbottom and Shoreline Areas and Mangrove Shoreline 
Affected by Water-Management Outfall Structures and Associated Endwall Projects per 5-
y ear Period. 

Total Number of Projects I Average Area I 
Affected Per Project Total Area Affected 

W aterbottom and shoreline area 

129 I 100 ft2 I 12,870 ft2 (0.3 ac) 

Mangrove Loss 

12.9 (10 % of the 129 projects) I 20 lin ft I 258 lin ft 

Potential Routes of Effect to Sea Turtles, Smalltooth Sawfish, and Sturgeon 
We calculated the combined estimated amount of both (1) waterbottom and shoreline arnas and 
(2) mangrove shoreline area affected per project from all water-management outfall stlucttu-es 
and endwall projects per 5-year period. We do not know how many projects will be new 
construction vs repair replacement, and removal of water-management outfall strnctures and 
associated endwall projects. New projects will affect more waterbottom than repair or 
replacement projects, which will likely be in the same footprint and will not affect additional 
resources. Given the limited data available to ensure that we have evaluated the potential worst
case scenario for impacts to these aieas, we will assume that all of the projects are new and that 
each project will result in the average loss of 100 ft2 ofwaterbottom and shoreline area (see 
assumptions above). Impacts to mangroves from the placement of culve1is between 2 
waterbodies are limited to no more than 20 lin ft of removal per project (PDC AP.12). In 
addition, the USA CE believes that only 10% of projects will require the removal of mangroves 
since projects will frrst be sited to minimize and avoid mangroves (PDC AP.12). 

Combined over a 5-year period, the placement of water-management outfall structures and 
endwall projects are estimated to cover and remove 12,870 ft2 (0.3 ac) ofwaterbottom and 
shoreline areas and an estimated 258 lin ft of mangrove shoreline (Table 36). We acknowledge 
that that the estimated loss from water-management outfall structures is likely an overestimate 
since we assumed all projects are new construction (i.e., not repair, replace, or removal, which as 
noted above, we do not expect to affect additional resources). This loss is unlikely to be 
concentr·ated as the a.nay of individual projects covered under Activity 4 will likely be separated 
both temporally (over a 5-year period) and spatially (along the entire coast of Florida and the 
U.S. Caribbean). 

• Sea Tmiles: Sea tmtles may be affected by the placement of structures on top of 0.3 ac of 
waterbottom and shoreline areas. However the effect on sea tmiles of the potential loss of 
nearshore foraging habitat is insignificant. 
o The area affected by Activity 4 could contain sea.grasses, which ~ue an important forage 

resource for green sea ttniles. However PDC AP.13 excludes all projects from the 
Opinion where Johnson' s sea grass is present and recommends that impacts to native, 
non-listed sea.grasses be avoided and minimized to the extent practicable. 

o Limestone outcroppings and worm-rock reefs are important developmental habitat for 
juvenile green tmiles. Therefore, under PDC AP.14, this Opinion does not apply to 
projects where hardbottom is found within the project footprint. 
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In addition to the PDCs above, the project must be designed to meet the following PDCs if the 
project occurs in critical habitat, as described below. 
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In addition to the PDCs above, the project must be designed to meet the following PDCs if the 
project occurs in the critical habitat, as described below. 
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Table 51. Maximum Area Supporting the Essential Features of Smalltooth Sawfish, Gulf 
Sturgeon, and Johnson's Seagrass Critical Habitat that May Be Affected by Aquatic 
Rt ti P t SY P . d es ora . on ro1ec s per - ear er10 

Total 
Estimated Estimated 

Percent Number of 
Average Ana Total Area 

Type of Dredging of Projects per 
Suppmting Supporting 

Essential Features Essential 
Projects Critical 

Affected Per Features 
Habitat 

Project (ac) Affected (ac) 
Smalltooth sawfish critical habitat (n =46) 
Living shorelines and oyster reefs 029 NIA NIA 0.00 
Seagrass restoration 95% 43.70 0.25 10.93 
Altificial Reefs o.su NIA NIA 0.00 

Fill to restore natural contours or 
5% 2.30 1.25 2.88 

improve water quality 

Total 46 13.81 
Golf stureeon critical habitat (n = 91) 
Living shorelines and oyster reefs 

95% 86.45 0.25 21.61 
and seagrass restoration 
Altificial Reefs on NIA NIA 0.00 
Fill to restore nauiral contours or 

5% 4.55 1.25 5.69 
improve water quality 
Total 91 27.31 
Johnson's seagrass critical habitat (n = 7) 
Living shorelines and oyster reefs OJL NIA NIA 0.00 
Seagrass restoration 95% 6.65 0.25 1.66 
Altificial Reefs ff n NIA NIA 0.00 
Fill to restore natural contours or 

5% 0.35 1.25 0.44 improve water quality 
Total 7 2.10 

29 Unde1· PDC A7.2S, living shorelines and oyster reefs cannot be placed in waters containing the shallow, 
euryhaline essential feature , and, under PDC AP .12, the Opinion does not apply to any such projects requiring 
removal of red mangroves so we do not expect these projects to be in areas where they will affect the essential 
featmes of smalltooth sawfish critical habitat. 
30 Under PDC A7.2S. al1ificial reefs cannot be placed in waters containing the shallow, euryhaline essential feature, 
and, tmder PDC AP .12. the Opinion does not apply to any such projects requiring removal of red mangroves, so we 
do not expect these projects to be in areas where they will affect the essential features of smalltooth sawfish critical 
habitat. 
31 Under PDC A 7 .26, artificial reefs cannot be placed in Gulf sh1rgeon critical habitat. 
32 Under PDC A7.29, living shorelines and oyster reefs cannot be placed in waters shallower than -13 ft MHW 
within 1he geographic boundaries of Johnson' s seagrass critical habitat, and we think waters deeper than -1 3 ft 
MHW do not support the essential features of critical habitat. 
33 Under PDC A 7.29, ai1ificia.l reefs cannot be placed in waters shallower than -1 3 ft MHW within the geographic 
botmdaries of Johnson's sea grass critical habitat, and we think waters deeper than -1 3 ft MHW do not support the 
essential features of critical habitat. 
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In addition to the PDCs above, the project must be designed to meet the following PDCs if the 
project occurs in the critical habitat, as described below. 
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In addition to the PDCs above, the project must be designed to meet the following PDCs if 
the project occurs in the critical habitat, as described below
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Table 61. Estimated Amount of Waterbottom Affected by Temporary Platform, Fill, and 
Cofferdam Activities under (Activity 10) in Smalltooth Sawfish, Gulf sturgeon, and 
J h ' S C .ti l H b"t t 5 Y P . d o nson s eai •rass n ca a I a per - ear eno 

Number 
Estimated Estimated 

Project Type Ratio of 
of 

Waterbottom Waterbottom 
(Temporary) Projects 

Projects 
Affected per Affected Per 5-
Pro_ject (ft2) Year Period (ft2) 

Small tooth sawfish critical habitat (n = 31) 

Platfonns 5.1 7 10 51.67 
1 

Fill 18.33 21 ,780 399,300.00 

Cofferdams 2 20.67 250 5,166.67 

Total 31 404,518.33 

Gulf sturgeon critical habitat (n = 12) 

Platforms 2.00 10 20.00 
1 

Fill 2.00 21 780 43,560.00 

Cofferdams 2 8.00 250 2,000.00 

Total 12 45,580.00 

Johnson's seagrass critical habitat (n = 12) 

Platfonns 2.00 10 20.00 
1 

Fill 2.00 21 780 43 560.00 

Cofferdams 2 8.00 250 2,000.00 

Total 12 45,580.00 

35 51 .67 ft2 is approximately 0.001 ac, which rounded to 2 decimal places is 0.00 ac. 
36 20 ft2 is approximately 0.0005 ac, which rounded to 2 decimal places is 0.00 ac. 
37 20 ft2 is approximately 0.0005 ac, which rounded to 2 decimal places is 0.00 ac. 
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Estimated 
Waterbottom 

Affected Per 5-
Year Period (ac) 

0.0035 

9.17 

0.12 

9.29 

0.0036 

1.00 
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0.0037 

1.00 

0.05 
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Shallow, Euryhaline Essential Feature Impacts 

 ( ) = ÷ 84  ( ) = 16.73 ÷ 84  ( ) = 0.20 
( ) = 0.20 × 77  ( ) = 15.40 

 



 ( ) = (+ ) ( ) = 84, 480 (15.40 + 19.72 ) ( ) = 84,444.88  (Table 68 Line 4) 
 ( ) = × 95%  ( ) = 84,480 × 0.95  ( ) = 80,256  (Table 68 Line 5) 

%  ( ) = [(+ + ) ÷ ] × 100 %  ( )= [(2.38 + 15.40 + 19.72 ) ÷ 84, 480 ] × 100 %  ( ) = (37.50 ÷ 84, 480 ) × 100 % ( ) = 0.04% ( 68,  7) 

 



Thus, we estimate the percent of SH remaining within the CHEU as: 

% SH remaining (CHEU)= 100% - % SH lost since species listing (CHEU) 
% SH remaining (CHEU) = 100% - 0.04% (Table 68, Line 7) 
% SH remaining (CHEU) = 99.96% (Table 68, Line 8) 

T bl 68 S a e . ummaryo fl t t th Sh 11 mpac s o e a ow, E h r H b"t t E ury1 a me a I a f IF tu ssen ia ea 

Shallow, Euryhaline Habitat in the CHEU Acres 

1. Available at the time of species listing 84,480 

2. Losses prior to critical habitat designation 15.40 

3. 
Losses since critical habitat designation (through 

19.72 
federal agency actions) 

4. Available as of September 30, 2017 84,444.88 
5. Area that must be maintained per Recovery Plan 80,256 (95% of 84,480) 

6. Affected by the proposed actions 2.38 
7. Affected since species listing 37.50 (0.04% of 84,480) 

re 

8. Remaining 84,442.50 (99.96% of 84,480) 

Red Mangrove Essential Feature Impacts 
Remote sensing data from FWRI indicated that approximately 5 512,320 lin feet of red 
mangrove shoreline (abbreviated RM throughout this section) was available in the CHEU at the 
effective date of species listing (i.e. , May 1, 2003) (Table 69 Line 1). As described above we 
must detennine whether project impacts will interfere with long-te1m maintenance of this 
essential feature at or above 95% of the linear feet of habitat available at the time of listing· 
however, as described above, loss of critical habitat was not formally monitored until the 
effective date of critical habitat designation (i.e. , October 2 2009). Therefore we must estimate 
habitat loss that occun.-ed during the period between the effective date of species listing and the 
effective date of critical habitat designation (i.e., May 1, 2003 - October 2, 2009). 

To do this, we use the dataset of completed Section 7 consultations (October 3, 2009 -
September 30, 2016) to generate a rate of loss that can then be used as a proxy to back-calculate 
the loss of RM between the effective date of species listing and the effective date of critical 
habitat designation. We rely on this dataset because using approximately 7 years of info1mation 
helps avoid over- or under-estimating the rate of habitat loss due to any potential inter-annual 
variability associated with economic growth and contraction that may have occmTed in that time. 
From October 3, 2009, to September 30, 2016 (i.e., 84 months), NMFS completed a number of 
Section 7 consultations on proposed actions within the CHEU that resulted in the loss of 
9,142.50 lin ft ofred mangrove shoreline. 

Based on these losses we estimated a monthly loss rate of RM using the following equation: 
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 ( ) = ÷ 84  ( ) = 9,142.50 ÷ 84  ( ) = 108.84 
( )= 108.84 × 77 ( )= 8,380.68  ( 69,  2) 

 ( ) = (+ ) ( ) = 5,512,320 (8,380.68 + 11,818.75 )( ) = 5,492,120.57  ( 69,  4) 
( ) = × 95% ( ) = 5,512,320 × 0.95 ( ) = 5,236,704  ( 69, 5) 

 



The activities anticipated to be covered under this Opinion per 5-year period would result in the 
loss of 338 lin ft of the estimated 5,512,320 lin ft of RM (Table 69, Line 6). Using the above 
results we estimated the impact of the proposed action in addition to the RM lost in CHEU since 
the effective date of species listing using the following equation: 

% RM lost in CHEU since species listing 
= [(RM loss due to these projects 
+ RM lost prior to critical habitat designation 
+ RM lost since critical habitat designation) 
+ Total RM in CHEU at time of species listing] x 100 

% RM lost in CHEU since species listing 
= [(338 lin ft+ 8,380.68 lin ft+ 11,818.75 lin ft)+ 5,512,320 lin ft ] 
X 100 

% RM lost in CHEU since species listing = (20,537.43 lin ft + 5,512,320 lin ft) x 100 
% RM lost in CHEU since species listing= 0.37 % (Table 69, Line 7) 

Thus, we estimate the percent of RM remaining within the CHEU as: 

% RM remaining (CHEU)= 100% - % RM lost since species listing (CHEU) 
% RM remaining (CHEU)= 100% - 0.37% (Table 69,Line 7) 
% RM remaining (CHEU) = 99.63% (Table 69, Line 8) 

T bl 69 S a e . ummaryo fl ttthRdM mpac s o e e angrove E . IF t ssentla ea ure 

Red Mangrove Shoreline in the CHEU Linear Feet 

1. Available at the time of species listing 5,512,320 
2. Losses prior to critical habitat designation 8,380.68 
3. Losses since critical habitat designation 

11 ,818.75 
(through federal agency actions) 

4. Available as of September 30, 2017 5,492,120.57 
5. Linear feet that must be maintained per 

5,236,704 (95% of 5,512,320) 
Recove1y Plan 

6. Affected by the proposed actions 338 
7. Affected since species listing 20,537.43 (0.37% of 5,512,320) 

8. Remaining 5,491 ,782.57 (99.63% of 5,512,320) 

Summary of Impacts to the Essential Features 
A ve1y small percentage of the essential features of smalltooth sawfish designated critical habitat 
have been affected by in-water constmction since the effective date of species listing. Including 
losses from this project, 99.96% of the SH essential feature (Table 68, Line 8) and 99.63% of the 
RM essential feature (Table 69, Line 8) available at the time of species listing remain in the 
CHEU. Thus, the loss of essential features associated with the proposed action, in combination 
with losses since we listed the species does not provide any impediment to effectively protecting 
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Table 71. USACE General Permits in Florida and the U.S. Caribbean That May Mfect 
S ·th· NMFS' J .d. ti ,pec1es w1 . m I urs1 1c on 
USACE Permit Desniption 
RGPs/PGPs 

USACE Permits in Florida 

SAJ-5 Maintenance Dredging in Residential Canals in Flotida 
SAJ-13 Aerial Transmission Lines in Florida 
SAJ-14 Subaqueous Utility and Transmission Lines in Flotida 
SAJ-17 Minor Structures in Florida 
SAJ-20 Private Single-Family Piers in Florida 
SAJ-33 Private Multi-Family or Government Piers in Florida 
SAJ-34 Private Commercial Piers in Florida 
SAJ-42 (PGP) Minor Activities in Miami-Dade County 
SAJ-46 Bulkheads and Backfill in Residential Canals in Flotida 
SAJ-72 Residential Docks in Citrus County 

SAJ-82 
Single-Family Shoreline Stabilization, Marginal Docks, and Boat Ramps in Monroe 
County 

SAJ-91 (PGP) Minor Activities in the Canal System of the City of Cape Coral 

SAJ-93 
Maintenance Dredging Activities for the Atlantic Intracoastal W ate1way the 
Intracoastal Wate1way, and the Okeechobee Watetway 

SAJ-96 (PGP) Minor Activities in Pinellas County 
SAJ-99 (PGP) Live Rock and Marine Bivalve Aquaculture in Florida 
SPGP (PGP) State Progrnmmatic General Pennit for the State of Florida 

USACE Permits in the U.S. Caribbean 

Maintenance Dre.dging the Mouths of Rivers, Creeks, Streams, Canals, and/or Stmm 
SAJ-81 Drainage Located in avigable Waters of the United States, in the Commonwealth of 

Puerto Rico 
Discharge of dredged or fill material in non-tidal waters for maintenance, 

SAJ-85 enhancement or restorntion of stream channels, conducted or supe1vised by the Puerto 
Rico Depa1tment of Natural and Environmental Resources 

3. Regional general permits: RGPs are a type of GP specific to a given region (in this case, 
Florida). Within the state of Florida, US ACE staff individually review permit applications to 
detennine if it meets the te1ms and conditions defined by an RGP. All RGPs require an 
applicant to submit a preconstrnction notification and cannot begin constrnction until they 
have received a written verification from USACE that their project is authorized in 
accordance with the te1ms and conditions of the RGP. 

4. Individual permits: If a project is not authorized by the USACE under an RGP, NWP, or 
PGP because the effects of the action will be more than minor in nature or if the project 
needs an additional level of review then it is addressed as an individual pennit. Individual 
pe1mits are issued following a case-by-case evaluation by USACE in accordance with the 
procedures detailed in 33 CFR Patt 325, and a detennination that the proposed strncture or 
work is in the public interest pursuant to 33 CFR Pali 320. Individual pe1mits require 
Section 7 consultation with NMFS ( consultation) for projects involving in-water work that 
may affect ESA-listed species or critical habitat under our pmview. 
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T bl 72 H a e . eann2 ran2es o flit d s e species 

Species or Group Hearing Range References 
Ketten and Ba1tol (2006); Lenhardt et al. (1996); 

sea nu.ties 100-2,000 Hz Lenhardt (1994); McCauley et al. (2000a); 
McCauley et al. (2000b); Moein et al. (1994); 
O'Hara and Wilcox (1990) 
Heaiing in the species has not been measured, but 

smalltooth saw:fish <1,000 Hz is based on assumed lower-frequency hearing fm 
fish without swim bladders (e.g. , (Casper et al. 
2003). 

sturgeon 100-2,000 Hz 
(Fay and Popper 2000; Lovell et al. 2005; Meyer 

et al. 2003; Meyer and Popper 2002) 

Heaiing in this species has not been measured but 

grouper 100-2,000 Hz 
is based on assumed low-frequency hearing for 
fish with swim bladders similar to sturgeon 
provided above. 

During impact pile-driving, noise is produced when the energy from the hammer is t:ransfened to 
the pile and released into the sunounding water and sediment. We have characterized these 
constmction activities and associated noise levels using the best available infmmation provided 
by the USACE, the Florida Maiine Contractors Association, and published literature. Depending 
on the type and location of pile-driving activity, noise can result in a spectrum of responses in 
species, ranging from minor to those that can disturb or injure vulnerable animals (Figure 28). 
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Figure 28. The relative effects to animals: distance to/from a noise source. 
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T bl 75 I a e . mpact H ammer soun d l l source eve s an d" d" d' t unpact ra 1us 1s ances 
Source 

Radius for Fish Radius for Fish Radius for Sea Level (dB 
1·e 1 J1Pa53) less than 2 grams ove1· 2 grams Tm1les 

14-in wood pile and vinyl sheet 
Calculated 10 piles installed pe1· day with 45 strikes pe1· pile= 450 stl'ikes per day 

Physical Injury 195 dB 
0 m (1 ft) 0 m (1 ft) 0 m (1 ft) 

(peak pressure) Peak 

Physical Injwy 
1 pile = 4 m (12 ft) 1 pile = 2 m (7 ft) 1 pile = 2 Ill (7 ft) 

cwnulative 5 piles= 11111 (36 ft) 5 piles = 6 m (20 ft) 5 piles= 6 m (20 ft) 
(Cumulative exposme) 

10 piles = 17 111 (56 ft) 10 piles= 9 m (30 ft) 10 piles= 9 m (30 ft) 
Behavior 

185 dB 
(Root Mean Square 

RMS 
215 m (705 ft) 215 m (705 ft) 46 m (151 ft) 

rRMSl) 
24-in concrete pile 

Calculated 10 piles installed per day with 160 strikes pe1· pile= 1,600 sh;ikes pet· day 
Physical Injury 200 dB 

0 111 (1 ft) 0 m (1 ft) 0 m (1 ft) 
(peak pressure) Peak 

Physical lnjuty 
1 pile = 9 m (28 ft) 1 pile= 5 m (16 ft) 1 pile = 5 m (16 ft) 

cumulative 5 piles = 25 m (83 ft) 5 piles= 14 rn (46 ft) 5 piles= 14 m (46 ft) 
(Cumulative exposure) 

10 piles = 40 m (131 ft) 10 piles = 22 m (72 ft) 10 piles = 22 111 (72 ft) 
Behavior 

185 dB 215 m (705 ft) 215 Ill (705 ft) 46 m (151 ft) 
(RMS) 

Two 12-in metal boat lift I-beam (H-pile)"" 
Calculated 2 piles installed per day with 660 strikes pet· pile = 1,320 strikes pe1· day 

Physical Injmy 205 dB 
1111 (3 ft) 1 Ill (3 ft) 1 Ill (3 ft) 

(peak pressure) Peak 
Physical Injmy 

cumulative 
1 pile = 22 m (72 ft) 1 pile = 12 rn (39 ft) 1 pile= 12 Ill (39 ft) 

(Cumulative exposure) 2 piles= 35 m (115 ft) 2 piles= 19 m (62 ft) 2 piles= 19 m (62 ft) 
Behavior 190 dB 

465 m (1 ,526 ft) 465 ill (1 .526 ft) 100 m (328 ft) 
(RMS) RMS 

24-in metal sheet pile 
Calculated 10 sheet piles installed per day with 660 strikes pe1· pile = 6,600 strikes per· day 

Physical Injmy 220dB 
9 m (30 ft) 9 Ill (30 ft) 9 m (30 ft) 

(peak pressure) Peak 

Physical Injury 1 pile= 410 m (1.345 ft) 
1 pile= 223 m (732 ft) 1 pile = 223 ill (732 ft) 

(Cumulative exposure) 
cumulative 

10 piles= 858 m (2,815 ft) 
10 piles = 858 m 10 piles= 858 ill 

(2.815 ft) (2,815 ft) 
Behavior 204dB 

858 Ill (2 ,8215 ft) 858 Ill (2,8215 ft) 185 m ( 607 ft) 
(RMS) RMS 

53 dB re 1 ~tPa is a unit of measmement of sound in decibels relative to 1 micro-Pascal-squared second 

54 Noise levels not believed to be accurate based on the installation method used. Boatlift I-beams only penetrate 
loose sediment until they reach the top of, or first few inches of. hard substrate to stabilize the structlll'e on the hard 
substrate versus penetrating it. 
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T bl 76 V"b t a e . 1 ra ory H ammer soun d source I I eves an d" t d" d" t 1mpac ra IUS 1s ances 
Source Level (dB re 1 Radius for Fish 

Radius for Sea Turtles µ.Pa) > 102 grams 
36-in wood, concrete, vinyl, or metal piles 

Calculated installation of J>iles for 8 hours per· day (no limit on the number· of piles per· day) 
Physical Injury 

186 dB Peak 0 lll (0 ft) 0 lll (0 ft) 
( peak pressure) 
Physical Injury 

cumulative 0 m (0 ft) 0 m (0 ft) 
(Cumulative exposure) 
Behavim 

170 dB RMS 215 m (705 ft) 46 m (151 ft) 
(RMS) 

Two 12-in metal boat lift I-beam (H-pile) 5 ' 

Calculated 2 piles installed per day for 30 minutes (1,800 seconds) per pile = 3,600 seconds per day 
Physical Injury 

165 dB Peak 0 m (0 ft) 0 m (0 ft) 
( peak pressure) 
Physical Injury 

cumulative 0 m (0 ft) 0 m (0 ft) 
(Cumulative exvosure) 
Behavior 

150 dB RMS 0 m (0 ft) 0 m (0 ft) 
(RMS) 

24-in metal sheet pile 
Calculated installation of sheet piles for 8 boon per day (no limit on the number of sheet piles per· day) 
Physical Injury 

192 dB Peak 0 m (0 ft) 0 m (0 ft) 
( peak pressure) 
Physical Injury cumulative 0 m (0 ft) 0 m (0 ft) 
(Cumulative exvosure) 
Behavior 

178 dB RMS 74 m (243 ft) 16 m (52 ft) 
(RMS) 

Underwater Construction Noises below the Threshold Levels for Physical Injury or Behavioral 
Effects 
During our calculations, we dete1mined that auger, drop punch, jetting, installation by land-based 
equipment, and hand installation did not result in noise levels that would cause physical injmy or 
behavioral effects on listed species. These activities can temporarily increase ambient noise 
levels in an area, but we do not expect them to result in physical injmy or behavioral effects to 
listed species, and thus we believe they will have no effect on the species. 

1. Auger: When installing piles into hard substrates, sometimes a pilot hole is created using an 
auger, or by drop punching. Noise levels from small-scale drilling operations that are 
representative of dock construction methods have been measured to be no more than 107 dB 
re 1 µPa (0-peak) at 7.5 m from the source (Willis et al. 2010). Our back-calculation resulted 
in an approximate source level no greater than 120 dB re 1 µPa (0-peak). Noise associated 

55 Noise levels are not believed to be accurate based on the installation method used. TI1e impact radii are estimated 
based on typical installation of a metal pile in hard substrate, which requires a number of strikes to penetrate the 
substrate. Boatlift I-beams only penetrate loose sediment until iliey reach the top of, or first few inches of hard 
substrate to stabilize ilie struchrre on fue hard substrate. Thus, installing boatlift I-beams by impact hammer is likely 
to result in less noise than installing other metal piles by impact hammer in hard substrate. 

318 



  

  

  

  

 



15.3.2 Noise Control Measures to Reduce Injury 
There has been a fan· amount of work perfmmed in reducing noise from pile driving which is 
summarized in Table 77. For coastal waters, 'bubble crniains' have been the primary focus of 
noise control efforts based on their sound attenuation capabilities (when properly designed) and 
cost effectiveness. Recently, confined bubble crniains and TNAPs (also referred to as pile 
isolation casings) have shown consistently good results as noise-reducing measures. This section 
evaluates the effectiveness of these noise abatement measures and others. 

T bl 77 Eff f a e . ec 1veness an d t f cos 0 noise contro measures or p e nvmp 1 ii d . 

Sound Description Effectiveness Cost 
Treatment Reduction Metric 

Bubble crniain Air bubbles used to 5-20+ dB RMS Peak, $50-200 
or bubble tree block sound SEL 
Confined A fabric solid, or 9-22 dB RMS Peak, $100-200 
bubble cmiain tubular curtain is Particle velocity 

used to confine 
bubbles 

Pile caps Mica1ia caps used 1-8 dB RMS, Peak, Low material 
between the impact SEL cost. May 
piling head and the increase time to 
pile to reduce noise install pile. 

Woodpile A block of wood used ll -26dB RMS Peak, Low material 
cushions between the pile head SEL cost. May 

and pile to reduce increase time to 
noise ( often used install pile. 
with a pile cap). 

Temporaiy A physical barrier 8-14 dB RMS, Peak, Unknown. 
Noise lined with foam or SEL 
Attenuation other materials 
Pile 
Dewatered Removal of water 15 dB RMS Peak Unknown. 
cofferdam around pile 3-35 dB Assumed more 

than bubble 
cmiains 

Vibrato1y Alternative to impact 10-20+ dB RMS, Peak, 2-3 times cost of 
hammers hammers SEL impact hammers 
Suction piles Replacement for Ve1y lai·ge All Potential cost 

existing techniques reduction savings 
Press-in piles Piles ai·e pressed into Ve1ylarge All Unknown 

place reduction 
Table modified from Pile Driving Treatments table found in Spence et al. (2007) and updated with data by Laughlin 
(2010). 

TNAPs or pile casings consist of a steel casing lined with noise insulating foam that is placed 
over the pile during installment. For smaller piles associated with docks use of polyvinyl 
chloride (PVC) piles may be a viable alternative to steel piles, but they have not yet been tested. 
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a. Review the Project for Needed Information 

b. Choose a Spreading Loss Model 
  

  
  

;   

  
 

  
  

  
 

  
  

 



A general assessment rnle in determining which spreading loss model to use is to compare your 
impact zone distance to the water depth in the project area. Use spherical spreading (20 logR) if 
your impact zone is sh01ter than the water depth, and cylindrical (10 logR) or inte1mediate 
spreading (15 logR) if your impact zone is longer than the water depth. This is explained by the 
fact a sound wave will not generally travel fi.uiher than the depth of the water column before 
being reflected. In deep water, surface reflection does not occur as quickly. Pile driving in 
deeper water is best modeled using spherical spreading where there are few reflections of the 
sound waves off hard surfaces such as the sea bottom. In shallow water, surface reflections 
result in non-unifo1m or cylindrical spreading of the sound waves (see Figure 30). 

Because the behavioral hnpact zone is > the depth, su,face reflections are 
a consideration when modeling the non-spherical spreading of sound. 

46 m Behavior Zone 

5 Dept 

Figw-e 30. An example of intennediate spreading loss whe1·e surface reflections result in non-unifonn spreading of 
sonnd waves 

Sound propagation can range between 10 logR and 15 logR in shallow water. For planning 
pmposes, the use of the 15 logR spreading loss model is recommended unless project-specific 
data are available. Aside from offshore energy projects, most pile driving occurs in shallow, 
coastal areas so intermediate spreading loss is the most common model used for coastal areas. 
To find the distance of the threshold level TL(R) to dete1mine your impact zone use the 
Spreading Loss Calculator explained below in Step f. 
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c. Determine the Noise Reference Levels 

d. Determine Source Level: Cumulative Sound Exposure Level 

 



e. Determine the Impact Zones by Calculating Threshold Distances: Using the Spreading Loss 
Calculator 

 



Range (m) log (R) 20 logR Spherical Spreading Loss (- dB) 10 log R Cylindrical Spreading Loss (- dB) 15 log R Cylindrical Spreading Loss (- dB) 
1 0 0 0 0
2 0.301029996 6.020599913 3.010299957 4.515449935 
4 0.602059991 12.04119983 6.020599913 9.03089987 
8 0.903089987 18.06179974 9.03089987 13.5463498 
10 1 20 10 15
25 1.397940009 27.95880017 13.97940009 20.96910013 
50 1.698970004 33.97940009 16.98970004 25.48455007 

100 2 40 20 30
1000 3 60 30 45
2000 3.301029996 66 02059991 33.01029996 49.51544993 

10000 4 80 40 60
100000 5 100 50 75
500000 5.698970004 113.9794001 56.98970004 85.48455007 

1000000 6 120 60 90

Spherical (20 logR) and Cylindrical (10 and 15 logR) Spreading Loss 
Instructions: Input range from source to obtain spherical and cylindrical spreading loss (- dB) 

 



 



Range (m) log (R) 20 logR Spherical Spreading Loss (- dB) 10 log R Cylindrical Spreading Loss (- dB) 15 log R Cylindrical Spreading Loss (- dB) 
1 0 0 0 0
2 0.301029996 6.020599913 3.010299957 4.515449935 
4 0.602059991 12.04119983 6.020599913 9.03089987 
8 0.903089987 18.06179974 9.03089987 13.5463498 
10 1 20 10 15
25 1.397940009 27.95880017 13.97940009 20.96910013 
50 1.698970004 33.97940009 16.98970004 25.48455007 

100 2 40 20 30
1000 3 60 30 45
2000 3.301029996 66 02059991 33.01029996 49.51544993 

10000 4 80 40 60
100000 5 100 50 75
500000 5.698970004 113.9794001 56.98970004 85.48455007 

1000000 6 120 60 90

Spherical (20 logR) and Cylindrical (10 and 15 logR) Spreading Loss 
Instructions: Input range from source to obtain spherical and cylindrical spreading loss (- dB) 

 



Range (m) log (R) 20 logR Spherical Spreading Loss (- dB) 10 log R Cylindrical Spreading Loss (- dB) 15 log R Cylindrical Spreading Loss (- dB) 
1 0 0 0 0
2 0.301029996 6.020599913 3.010299957 4.515449935 
4 0.602059991 12.04119983 6.020599913 9.03089987 
8 0.903089987 18.06179974 9.03089987 13.5463498 
10 1 20 10 15
25 1.397940009 27.95880017 13.97940009 20.96910013 
46 1.662757832 33.25515663 16.62757832 24.94136748 

100 2 40 20 30
215 2.33243846 46.6487692 23 3243846 34.9865769 
2000 3.301029996 66.02059991 33.01029996 49.51544993 

10000 4 80 40 60
100000 5 100 50 75
500000 5.698970004 113.9794001 56.98970004 85.48455007 

1000000 6 120 60 90

Spherical (20 logR) and Cylindrical (10 and 15 logR) Spreading Loss 
Instructions: Input range from source to obtain spherical and cylindrical spreading loss (- dB) 

 



 

 

 
 

  

  

  
  

 
 

  
(i) Approach (including by interception) within 500 yards 

(460 m) of a right whale by vessel 
(ii) Fail to undertake required right whale avoidance 

measures.  If underway, a vessel must steer a course 
away from the right whale and immediately leave the area at a slow safe speed.  
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