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Cooperating Agency: National Marine Fisheries Service
Title of the Proposed Action:  Atlantic Fleet Training and Testing

Designation: Final Environmental Impact Statement/Overseas Environmental Impact
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Abstract

The Navy prepared this Environmental Impact Statement (EIS)/Overseas Environmental Impact
Statement (OEIS) to comply with the National Environmental Policy Act (NEPA) and Executive Order (EO)
12114. The Navy identified its need to support and conduct current, emerging, and future training and
testing activities in the Atlantic Fleet Training and Testing (AFTT) Study Area, located in the western
Atlantic Ocean, off the eastern coast of the United States, in the Gulf of Mexico, and in portions of the
Caribbean Sea. Three alternatives were analyzed:

e The No Action Alternative included current and historic levels of activity based on previously
completed Navy NEPA/EO 12114 analysis. The No Action Alternative did not include any
changes to current training and testing levels.

e Alternative 1 included the activities addressed in the No Action Alternative, expansion of the
Study Area, and adjustments to types and levels of training and testing activities.

e Alternative 2 (Preferred Alternative) included all elements of Alternative 1 plus established
new range capabilities, modified existing capabilities, and adjusted the type and levels of
training and testing.

In this EIS/OEIS, the Navy analyzed potential impacts on environmental resources resulting from
activities under the alternatives. Evaluated resources included sediments and water quality, air quality,
marine habitats, marine mammals, sea turtles and other marine reptiles, birds, marine vegetation,
marine invertebrates, fish, cultural resources, socioeconomic resources, and public health and safety.

In accordance with its At-Sea Policy, the Navy developed a programmatic approach to environmental
compliance for ranges and operating areas within its areas of responsibility. The Study Area combined
the geographic scope of the range complexes on the east coast of the United States and in the Gulf of
Mexico and includes additional areas where training and testing activities historically occur; this
EIS/OEIS also included new platforms and weapon systems not previously addressed.

Prepared by: United States Department of the Navy

Point of Contact: Naval Facilities Engineering Command Atlantic
Attn: EV22LD (AFTT EIS/OEIS Project Manager)
6506 Hampton Blvd
Norfolk, VA 23508-1278
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

FOREWORD

The Draft Atlantic Fleet Training and Testing (AFTT) Environmental Impact Statement/Overseas
Environmental Impact Statement (EIS/OEIS) was released for public review and comment 25 May 2012
through 10 July 2012. Changes in this Final EIS/OEIS reflect all substantive comments made on the Draft
EIS/OEIS during the public comment period and Navy refinements to the Proposed Action. Additionally,
the analysis has been refined to more accurately quantify the expected acoustic effects on marine
mammals, taking into consideration animal avoidance or movement and Navy mitigations. Public
comments are summarized and responded to in Appendix E, Public Comments and Responses.

While most sections in the EIS/OEIS were changed in some manner between the draft and final versions,
many of those changes entailed minor modifications to improve wording. The key changes between the
AFTT Draft EIS/OEIS and Final EIS/OEIS follow.

e Chapter 2 (Description of Proposed Action and Alternatives):

Annual levels of certain activities and resulting quantities of associated military expended materials
were adjusted to reflect more accurate estimates of future training and testing needs and to correct
errors. The general types and locations of training and testing did not change. Tables 1 through 8
identify the changes between the Draft EIS/OEIS and Final EIS/OEIS for sonar and explosive usage
during training and testing by alternative.

Some of these changes affected the modeled marine mammal exposure results, such that modeled
exposures decreased overall for training, and modeled behavioral exposures increased overall for
testing activities. These changes are presented in Appendix B to the Determination of Acoustic
Effects on Marine Mammals and Sea Turtles for the Atlantic Fleet Training and Testing
Environmental Impact Statement/Overseas Environmental Impact Statement Technical Report,
available at http://www.aftteis.com. Specifically, the modeled activities for the No Action
Alternative for training increased in the FEIS because the number of hull-mounted sonar hours were
underestimated in the DEIS model inputs, resulting in an overall increase in estimated marine
mammal exposures for the No Action Alternative in the FEIS. For training, activities hours for
Alternatives 1 and 2 increased overall, partly due to an increase in estimated sonar usage for the
mine detection and classification sonar after publication of the DEIS. For testing, the number of
countermeasure testing activities in the DEIS was over estimated for Alternatives 1 and 2, resulting
in an overestimation of marine mammal exposures, particularly with regards to temporary threshold
shift (TTS) and permanent threshold shift (PTS) in the DEIS, resulting in a corresponding decrease in
modeled TTS and PTS exposures when remodeled for the FEIS. Additionally, the requirements for
the anti-submarine warfare ASW2 source class testing, mid-frequency sonobuoys, increased
following the publication of the DEIS, resulting in an increase in modeled behavioral response
exposures. The remainder of the source class changes resulted in only minor modeled exposure
changes due primarily to the types of sources and the minimal potential impact they have.
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS

FINAL VERSION (AUGUST 2013)

Table 1: Change in Annual Sonar and Other Active Acoustic Source Class Usage during Training Activities Analyzed in this FEIS Compared to the DEIS

For Annual Training Activities

Annual Usage

SIER B e Units No Action Alternative Alternative 1 Alternative 2
Category Class
DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change

LF3 Hours 0 0 - 0 0 - 0 0 -

Low-Frequency (LF) || g4 Hours 0 0 _ 0 0 _ 0 0 _

Sources that produce

signals less than 1 kHz | LF® Hours 0 0 - 0 0 - 0 0 -
LF6 Hours 0 0 - 0 0 - 0 0 -
MF1 Hours 3,757 4,370 +613 9,805 9,844 +39 9,805 9,844 +39
MF1K Hours 156 156 - 163 163 - 163 163 -
MF2 Hours 1,618 1,498 -120 3,140 3,150 +10 3,140 3,150 +10
MF2K Hours 59 59 - 61 61 - 61 61 -
MF3 Hours 1,607 1,706 +99 2,054 2,058 +4 2,054 2,058 +4

Mid-Frequency (MF) MF4 Hours 588 647 +59 925 927 +2 925 927 +2

Tactical and nontactical 7,740 14,472 14,472

sources that produce MF5 Count (774)1 10,112 +2,372 (1,447)1 14,556 +84 (1,447)1 14,556 +84

Signals from 1 to 10 kHz MF6 Count 0 0 _ 0 0 _ 0 0 _
MF8 Hours 0 0 — 0 0 — 0 0 —
MF9 Hours 0 0 - 0 0 - 0 0 -
MF10 Hours 0 0 - 0 0 - 0 0 -
MF11 Hours 0 0 - 800 800 - 800 800 -
MF12 Hours 16 23 +7 687 687 - 687 687 -
HF1 Hours 393 410 +17 1,676 1,676 - 1,676 1,676 -

) HF2 Hours 0 0 - 0 0 - 0 0 -
High-Frequency (HF) ~ 7 pa Hours 0 0 - 0 0 - 0 0 -
Tactical and nontactical
sources that produce HF4 Hours 3,340 6,680 +3,340 4,388 8,464 +4,076 4,388 8,464 +4,076
signals greater than HF5 Hours 0 0 — 0 0 — 0 0 _
10 kHz but less than
180 kHz HF6 Hours 0 0 — 0 0 — 0 0 —

HF7 Hours 0 0 - 0 0 - 0 0 -
HF8 Hours 0 0 - 0 0 - 0 0 -

DEIS: draft environmental impact statement; FEIS: final environmental impact statement; HF: high frequency; kHz: kilo hertz; LF: low frequency; MF: mid-frequency
! In the DEIS, source class MF5 was presented as hours of use (quantity in hours shown in parentheses). The equivalent count is shown here for comparison.
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

Table 1: Change in Annual Sonar and Other Active Acoustic Source Class Usage during Training Activities Analyzed in this FEIS Compared to the DEIS
(Continued)

For Annual Training Activities

Annual Usage
Source Class Category Sc(;l;rsie Units No Action Alternative Alternative 1 Alternative 2

DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change
Anti-Submarine Warfare ASW1 Hours 0 0 - 128 128 - 128 128 -
(ASW) ASW2? | Hours 436 0 -436 1,016 0 -1,016 1,016 0 -1,016
Tactical sources used ASW2? | Count 0 1450 +1450 0 2,620 +2,620 0 2,620 +2,620
during anti-submarine
warfare training and ASW3 Hours 3,671 5,202 +1,531 13,555 13,586 +31 13,555 13,586 +31
testing activities ASW4 | Count 211 1,006 +795 450 1,365 +915 450 1,365 +915
Doppler Sonar (DS)
Sonar using Doppler
effect to aid in DS1 Hours 0 0 - 0 0 - 0 0 -
navigation/collect
oceanographic
information
Acoustic Modems (M)
Transmit data acoustically | M3 Hours 0 0 - 0 0 - 0 0 -
through the water
Synthetic Aperture SAS1 Hours 0 0 - 0 0 — 0 0 —
Sonar (SAS) SAS2 | Hours 0 0 - 0 0 - 0 0 -
Post-processed signals
form high-resolution SAS3 Hours 0 0 _ 0 0 _ 0 0 _
images of the seafloor
Swimmer Detection
Sonar (SD) SD1-
Used to detect divers and | SD2 Hours 0 0 a 0 0 a 0 0 a
submerged swimmers
Forward Looking Sonar
(FLS) .
Forward or upward FLS2 Hours 0 0 - 0 0 - 0 0 -

. . . FLS3

looking object-avoidance
sonar.

ASW: anti-submarine warfare; DEIS: draft environmental impact statement; DS: Doppler sonar; FEIS: final environmental impact statement; FLS: forward looking sonar; M: acoustic modems;
SAS: synthetic aperture sonar; SD: swimmer detection sonar

% The use of source class ASW2 proposed in Alternatives 1 and 2 is the same in both the DEIS and FEIS, although it was represented as hours in the DEIS and count in the FEIS.

FOREWORD




ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

Table 1: Change in Annual Sonar and Other Active Acoustic Source Class Usage during Training Activities Analyzed in this FEIS Compared to the DEIS
(Continued)

For Annual Training Activities

Annual Usage

Source Class Category Scc:)IL;rscse Units No Action Alternative Alternative 1 Alternative 2

DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change
Torpedoes (TORP) TORP1 | Count 29 42 +13 13 54 +41 13 54 +41
Source classes
associated with active
acoustic signals produced TORP2 | Count 23 93 +70 20 80 +60 20 80 +60
by torpedoes

DEIS: draft environmental impact statement; FEIS: final environmental impact statement; HF: high frequency; kHz: kilo hertz; TORP: torpedoes

Table 2: Change in Non-Annual Sonar and Other Active Acoustic Source Class Usage during Training Activities Analyzed in this FEIS Compared to the DEIS

For Non-Annual Training Activities

| Usage over a 5-Year Period
Source Class source Units No Action Alternative Alternative 1 Alternative 2

Category Class T T T

DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change

High-Frequency (HF)
Tactical and nontactical
sources that produce |\, Hours 0 0 - 96 192 +96 96 192 +96
signals greater than
10 kHz but less than
180 kHz

DEIS: draft environmental impact statement; FEIS: final environmental impact statement; HF: high frequency; kHz: kilo hertz
! The table describing use of sonar and other active acoustic sources during non-annual activities was inadvertently left out of the AFTT Draft EIS/OEIS. The impacts due to these activities,
however, were analyzed in the AFTT Draft EIS/OEIS.
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS
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Table 3: Change in Annual Sonar and Other Active Acoustic Source Class Usage during Testing Activities Analyzed in this FEIS Compared to the DEIS

For Annual Testing Activities

Annual Usage

Sog;f:gglr?/ss Sé:;‘;e Units No Action Alternative Alternative 1 Alternative 2
DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change
LF3 Hours 0 0 - 0 0 - 0 0 -
Low-Frequency (LF) || g4 Hours 100 100 _ 218 218 _ 254 254 _
Sources that produce
signals less than 1 kHz | LF5 Hours 551 33 -518 453 325 -128 498 370 -128
LF6 Hours 0 0 - 8 0 -8 12 0 12
MF1 Hours 18 18 - 156 206 +50 170 220 +50
MF1K Hours 5 5 — 14 18 +4 15 19 +4
MF2 Hours 0 0 - 20 36 +16 20 36 +16
MF2K | Hours 0 0 - 0 0 - 0 0 -
MF3 Hours 32 32 - 369 371 +2 433 434 +1
Mid-Frequency (MF) | MF4 Hours 87 126 +39 465 698 +233 510 776 +266
lg‘ﬁ:'g:s' ?h”;t B?géiitécal MF5 Count * %i%77()) 1,099 +29 ?é%%‘)" 3,802 +408 ?g?%? 4,184 +421
signals from 1 to 10 kHz | g Count 1 69 +68 2 255 +253 2 303 +301
MF8 Hours 80 80 - 72 72 - 90 90 -
MF9 Hours 1,334 299 -1,035 12,071 11,825 -246 13,280 13,034 -246
MF10 | Hours 17 12 5 1,064 1,066 +2 1,065 1,067 +2
MF11 | Hours 0 0 - 0 0 - 0 0 -
MF12 | Hours 0 0 - 8 144 +136 12 144 +132
HF1 Hours 26 26 - 1,099 1,104 +5 1,239 1,243 +4
) HF2 Hours 0 0 - 0 0 - 0 0 -
?;%EéZ:Zﬂlgeﬁgnﬁ;z&)al HF3 Hours 26 26 _ 307 307 _ 387 384 3
sources that produce HF4 Hours 692 692 - 1,340 4,841 +3,501 1,722 5,572 +3,850
signals greater than HF5 Hours 737 219 -518 1,188 1,135 -53 1,360 1,206 -154
130‘(;'5;”‘ less than HF6 Hours 1,986 433 -1,553 2,138 1,754 -384 2,358 1,974 -384
HF7 Hours 547 30 517 449 321 -128 494 366 -128
HF8 Hours 0 0 - 0 0 - 0 0 -

DEIS: draft environmental impact statement; FEIS: final environmental impact statement; HF: high frequency; kHz: kilo hertz; LF: low frequency; MF: mid-frequency

! In the DEIS, source class MF5 was presented as hours of use (quantity in hours shown in parentheses). The equivalent count is shown here for comparison.
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

Table 3: Change in Annual Sonar and Other Active Acoustic Source Class Usage during Testing Activities Analyzed in this FEIS Compared to the DEIS
(Continued)

For Annual Testing Activities

| Annual Usage
Source Class source Units No Action Alternative Alternative 1 Alternative 2
Category Class
DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change
Anti-Submarine ASW1 Hours 0 0 — 0 96 +96 0 96 +96
Warfare (ASW) ASW2? | Hours 434 0 -434 936 200 -736 1,047 274 -773
Tactical sources used |y oo | coung 0 1,115 +1,115 0 2,378 +2,378 0 2,743 +2,743
during anti-submarine
warfare training and ASW3 Hours 89 89 — 822 901 +79 1,002 948 -54
testing activities ASW4 | Count 48 144 +96 133 400 +267 161 483 +322
Doppler Sonar (DS)
Sonar using Doppler
effect to aid in DS1 Hours 0 0 - 0 0 - 0 0 -
navigation/collect
oceanographic
information
Acoustic Modems (M)
Transmit data
acoustically through the M3 Hours 46 46 - 344 392 +48 414 461 +47
water
Synthetic Aperture SAS1 Hours 5 6 6
Sonar (SAS) 1,665 -1,552 3,432 -384 3,814 -384
. SAS2 Hours 108 3,042 3,424
Post-processed signals
form high-resolution SAS3 Hours 0 0 _ 0 0 _ 0 0 _
images of the seafloor
Swimmer Detection
Sonar (SD) SD1—
Used to detect divers Hours 80 80 - 200 200 - 230 230 -
SD2
and submerged
swimmers

ASW: anti-submarine warfare; DEIS: draft environmental impact statement; DS: Doppler sonar; FEIS: final environmental impact statement; FLS: forward looking sonar; M: acoustic modems;
SAS: synthetic aperture sonar; SD: swimmer detection sonar

! The use of source class ASW2 proposed in Alternatives 1 and 2 is the same in both the DEIS and FEIS, although it was represented as hours in the DEIS and count in the FEIS.
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

Table 3: Change in Annual Sonar and Other Active Acoustic Source Class Usage during Testing Activities Analyzed in this FEIS Compared to the DEIS
(Continued)

For Annual Testing Activities

Annual Usage

Source Class Source . - - - -
Units No Action Alternative Alternative 1 Alternative 2

Category Class
DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change

Forward Looking

Sonar (FLS) FLSo—
Forward or upward Hours 0 30 +30 448 320 -128 493 365 -128

looking object FLS3
avoidance sonar.

Torpedoes (TORP) TORP1 | Count 20 86 +66 145 540 +395 166 581 +415

Source classes
associated with active
acoustic signals
produced by torpedoes

TORP2 | Count 35 43 +8 100 464 +364 113 521 +408

FLS: forward looking sonar; DEIS: draft environmental impact statement; FEIS: final environmental impact statement; TORP: torpedoes
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

Table 4: Change in Non-Annual Sonar and Other Active Acoustic Source Class Usage during Testing Activities Analyzed in this FEIS Compared to the DEIS

For Annual Testing Activities

Usage Over a 5-Year Period

SIER B e Units No Action Alternative Alternative 1 Alternative 2
Category Class T T T
DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change
Low-Frequency (LF)
sources that produce || g Hours 517 129 -388 128 240 +112 128 240 +112

low-frequency (less
than 1 kHz) signals

Mid-Frequency (MF)
Tactical and nontactical
sources that produce MF9 Hours 1,034 259 =775 256 480 +224 256 480 +224
mid-frequency (1 to
10 kHz) signals

High-Frequency (HF) HF5 Hours 517 129 -388 128 240 +112 128 240 +112

Tactical and nontactical | g Hours 1,552 388 -1,164 384 720 +336 384 720 +336

sources that produce

high-frequency (greater
than 10 kHz but less HF7 Hours 517 129 -388 128 240 +112 128 240 +112

than 180 kHz) signals

Synthetic Aperture
Sonar (SAS)

Sonar in which active
acoustic signals are SAS2 Hours 1,552 388 -1,164 384 720 +336 384 720 +336
post-processed to form
high-resolution images
of the seafloor

Forward Looking
Sonar (FLS) FLS2—
Forward or upward FLS3 Hours 0 129 +129 128 240 +112 128 240 +112
looking object

avoidance sonar.

Ib.: pound; DEIS: draft environmental impact statement; FEIS: final environmental impact statement; FLS: forward looking sonar; HF: high frequency; kHz: kilo hertz; LF: low frequency; MF:

mid-frequency; SAS: synthetic aperture sonar

! The table describing use of sonar and other active acoustic sources during non-annual activities was inadvertently left out of the AFTT Draft EIS/OEIS. The impacts due to these activities,
however, were analyzed in the AFTT Draft EIS/OEIS.
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

Table 5: Change in Annual Explosive Usage during Training Activities Analyzed in this FEIS Compared to the DEIS

For Annual Training Activities
Number of Explosives
zg:{g:i\za\‘;/zig\:ﬁ; No Action Alternative Alternative 1 Alternative 2

DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change
E1(0.1-0.251b.) 394 103 -291 123,112 124,552 +1,440 123,112 124,552 +1,440
E2 (0.26 - 0.51b.) 68 32 -36 858 856 -2 858 856 -2
E3(0.6-251b.) 0 100 +100 3,132 3,132 - 3,132 3,132 -
E4(26-51b.) 2,214 2,130 -84 2,180 2,190 +10 2,180 2,190 +10
E5(6-101b.) 5,090 1,400 -3,690 14,370 14,370 - 14,370 14,370 -
E6 (11 -201b.) 143 140 -3 440 500 +60 440 500 +60
E7 (21-601b.) 0 30 +30 316 322 +6 316 322 +6
E8 (61 -100Ib.) 54 54 - 7 7 - 7 7 -
E9 (101 - 250 Ib.) 7 7 - 2 2 - 2 2 -
E10 (251 — 500 Ib.) 5 5 — 8 8 — 8 8 —
E11 (501 — 650 Ib.) 4 4 - 1 1 - 1 1 -
E12 (651 — 1,000 Ib.) 27 27 - 133 133 - 133 133 -
E13 (1,001 - 1,740 Ib.) 0 0 - 0 0 - 0 0 -
E14 (1,741 - 3,625 Ib.) 0 0 — 0 0 — 0 0 —

Ib.: pound; DEIS: draft environmental impact statement; FEIS: final environmental impact statement

Table 6: Change in Non-Annual Explosive Usage during Training Activities Analyzed in this FEIS Compared to the DEIS

For Non-AnnuaIlTraining Activities
Number of Explosives
Source_ CIass_(Net No Action Alternative Alternative 1 Alternative 2
Explosive Weight)
DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change
E2 (0.26 - 0.5 Ib.) 0 0 — 2 2 — 2 2 -
E4 (2.6-51b.) 0 0 - 2 2 - 2 2 -

Ib.: pound; DEIS: draft environmental impact statement; FEIS: final environmental impact statement
! The table describing use of explosives during non-annual activities was inadvertently left out of the AFTT Draft EIS/OEIS. The impacts due to these activities,
however, were analyzed in the AFTT Draft EIS/OEIS.
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

Table 7: Change in Annual Explosive Usage during Testing Activities Analyzed in this FEIS Compared to the DEIS

For Annual Testing Activities
Number of Explosives

:g;{gsi\iils\:ai(gl\lhi; No Action Alternative Alternative 1 Alternative 2

DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change
E1(0.1-0.251b.) 7,000 7,000 — 20,600 22,802 +2,202 22,600 25,501 +2,901
E2 (0.26 - 0.51b.) 0 0 - 0 0 - 0 0 -
E3(0.6-251b.) 892 734 -158 2,848 2,128 -720 3,589 2,912 -677
E4(26-51b.) 462 479 +17 1,053 1,143 +90 1,266 1,432 +166
E5(6-101b.) 94 94 - 448 448 - 495 495 -
E6 (11 -201b.) 7 8 +1 36 49 +13 41 54 +13
E7 (21-601b.) 0 0 — 0 0 — 0 0 —
E8 (61 -100Ib.) 4 4 - 10 10 - 11 11 -
E9 (101 - 250 Ib.) 0 0 - 0 0 - 0 0 -
E10 (251 — 500 Ib.) 0 0 — 0 8 +8 0 10 +10
E11 (501 — 650 Ib.) 32 20 -12 25 25 — 27 27 —
E12 (651 — 1,000 Ib.) 0 0 - 0 0 - 0 0 -
E13 (1,001 - 1,740 Ib.) 0 0 - 0 0 - 0 0 -
E14 (1,741 -3,625|b.) 3 3 - 3 3 - 4 4 -

Ib.: pound; DEIS: draft environmental impact statement; FEIS: final environmental impact statement

Table 8: Change in Non-Annual Explosive Usage during Testing Activities Analyzed in this FEIS Compared to the DEIS

For Non-Annual® Testing Activities
! Number of Explosives
Source. c ass.(Net No Action Alternative Alternative 1 Alternative 2
Explosive Weight)
DEIS FEIS Change DEIS FEIS Change DEIS FEIS Change

E1(0.1-0.251b.) 0 0 - 600 600 - 600 600 -
E16 (7,251 — 14,500 Ib.) 0 0 - 12 12 - 12 12 -
E17 (14,501 — 58,000 Ib.) 0 0 - 4 4 - 4 4 -

Ib.: pound; DEIS: draft environmental impact statement; FEIS: final environmental impact statement

! The table describing use of explosives during non-annual activities was inadvertently left out of the AFTT Draft EIS/OEIS (the table describing explosives used
during ship shock trials, source classes E16 and E17, was included in the DEIS). The impacts due to these activities, however, were analyzed in the AFTT Draft
EIS/OEIS.
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

e Section 3.0 (Introduction to Affected Environment and Environmental Consequences):

Tables were updated to reflect different annual levels of certain activities and resulting quantities of
associated military expended materials based on changes to Chapter 2 (Description of Proposed
Action and Alternatives). Changes in the number of activities proposed also prompted updates to
the tables describing the level of use of acoustic sources.

e Section 3.1 (Sediments and Water Quality):

Changes in quantities of military expended materials were adjusted based on changes made to
Chapter 2 (Description of Proposed Action and Alternatives) and military expended material
numbers in Section 3.0 (Introduction). Additional detail was added on the chemical and biological
simulant testing activities. The analyses of impacts on water quality and sediments as a result of
these changes were modified accordingly.

e Section 3.2 (Air Quality):

The analyses of impacts on air quality as a result of changes to annual levels of certain activities, as
detailed in Chapter 2 (Description of Proposed Action and Alternatives), were modified accordingly.
In addition, updates to text were made to capture recent regulatory changes.

e Section 3.3 (Marine Habitats):

Changes in quantities of explosives on or near the bottom and military expended materials were
adjusted based on changes made to Chapter 2 (Description of Proposed Action and Alternatives) and
tables in Section 3.0.5.3 (Identification of Stressors for Analysis). The analyses of impacts on marine
habitats as a result of these changes were modified accordingly. In addition, the definition of hard
bottom substrate was clarified and a new source of hard bottom data was referenced for training
and testing locations in the Gulf of Mexico. Updates were made to Essential Fish Habitat findings to
match those contained in the AFTT Essential Fish Habitat Assessment Final Report.

e Section 3.4 (Marine Mammals):

The analyses of impacts on marine mammals as a result of changes to annual levels of certain
activities, as detailed in Chapter 2 (Description of Proposed Action and Alternatives) and tables in
Section 3.0.5.3 (ldentification of Stressors for Analysis) were modified accordingly. The acoustic
analysis was revised to more accurately quantify the expected acoustic effects on marine mammals,
taking into consideration animal avoidance or movement and standard Navy mitigations.

e Section 3.5 (Sea Turtles and Other Marine Reptiles):

The analyses of impacts on sea turtles and other marine reptiles as a result of changes to annual
levels of certain activities, as detailed in Chapter 2 (Description of Proposed Action and Alternatives)
and tables in Section 3.0.5.3 (ldentification of Stressors for Analysis) were modified accordingly.
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

e Section 3.6 (Birds):

Only minor clarifications to text were made with no substantial changes. Changes were made to text
to account for the red knot (Calidris canutus) which is a candidate for listing under the Endangered
Species Act (ESA).

e Section 3.7 (Marine Vegetation):

Changes in quantities of explosives and military expended materials were adjusted based on
changes made to Chapter 2 (Description of Proposed Action and Alternatives) and tables in

Section 3.0.5.3 (Identification of Stressors for Analysis). The analyses of impacts on marine
vegetation as a result of these changes were modified accordingly. In addition, updates were made
to Essential Fish Habitat findings to reflect those contained in the AFTT Essential Fish Habitat
Assessment Final Report.

e Section 3.8 (Marine Invertebrates):

Table 3.8-2, Federally Managed Marine Invertebrate Species with Essential Fish Habitat within the
Study Area Covered under Each Fishery Management Plan was modified. Changes were made to
text to account for the proposed Endangered Species Act (ESA) listing of seven coral species and for
the change in status from “threatened” to “endangered” for elkhorn and staghorn corals (Acropora
palmata and A. cervicornis). Minor modifications were made to the analyses of impacts on corals at
the South Florida Ocean Measurement Facility Testing Range as a result of these proposed ESA
changes. In addition, information was added on the queen conch (Lobatus gigas), and Essential Fish
Habitat findings were modified to match those found in the AFTT Essential Fish Habitat Assessment
Final Report.

e Section 3.9 (Fish):

Endangered Species Act findings for Atlantic salmon were clarified for entanglement and ingestion
stressors. Critical habitat determinations for Gulf sturgeon were updated to correspond with textual
discussion of impacts from military expended material strikes. Endangered Species Act findings for
each acoustic substressor were separated for clarity. Table 3.9-1, Status and Presence of
Endangered Species Act Endangered, Threatened, and Candidate Fish Species, and Species of
Concern in the Study Area, was updated to reflect changing status of certain species and additions
of species previously not listed. Additional information was added regarding the dwarf seahorse
(Hippocampus zosterae) and detail was added to Section 3.9.2.2 (General Threats) regarding the
Deepwater Horizon oil spill.

e Section 3.10 (Cultural Resources):

The regulatory finding for Section 106 of the National Historic Preservation Act in the Final EIS/OEIS
was adjusted to “no historic properties affected” due to mitigation measured employed (Chapter 5,
Standard Operating Procedures, Mitigation, and Monitoring). In the unlikely event that the Navy
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

impacts a submerged historic property, consultation will commence with the appropriate state
historic preservation officer.

e Section 3.11 (Socioeconomic Resources):

Changes were made to the account for updated information, including recently released data.

e Chapter 4 (Cumulative Impacts):

Updates were made to the status of ongoing projects. In addition, updates were made to reflect
changes made to other chapters in the EIS/OEIS.

e Chapter 5 (Standard Operating Procedures, Mitigation, and Monitoring):

In response to public comment, modifications were made to the discussion of how activities
recommence after a marine mammal or sea turtle sighting, and to the Effectiveness and Operational
Assessment discussions. Also as a result of public comment, modifications were made to improve
consistency across mitigation measures wherever possible. Section 5.5 (Mitigation Measures
Considered but Eliminated) was restructured, supplemented with additional discussion, and
migrated into Section 5.3 (Mitigation Assessment). Additional information was added to

Section 5.3.1.1 (Specialized Training) about the U.S. Navy Afloat Environmental Compliance Training
Series. Ship shock trial mitigation measures were revised to clarify the recommended mitigation
measures. The Effectiveness Assessment for Lookout Procedural Measures was modified to provide
a Study-Area specific detection probability table (Table 5.3-1), additional mitigation areas were
recommended for manatees (Section 5.3.3.1.2, West Indian Manatee). Discussion of seafloor
habitats was modified (Section 5.3.3.2, Seafloor Resources). Table 5.4-1 (Summary of Recommended
Mitigation Measures) was updated to reflect the changes made within the chapter.

e Chapter 6 (Additional Regulatory Considerations):

To address public comments received, wording was modified in some areas to reflect exact
regulatory language for Marine Protected Areas. In addition, language was clarified for Marine
Protected Areas to indicate which Navy activities were and were not allowed to occur in those areas.

e Chapter 8 (Public Involvement and Distribution):

A section was added to identify who was notified of the comment period for the National Marine
Fisheries Service Marine Mammal Protection Act Proposed Rule.

e Appendix A (Navy Activities Descriptions):

Changes were made to reflect modifications made to Chapter 2 (Description of Proposed Action and
Alternatives) and to correct errors.
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e Appendix C (Agency Correspondence):

Agency correspondence received since the public release of the Draft EIS/OEIS.

e Appendix D (Air Quality Example of Emissions Calculations and Example Record of Non-
Applicability):

The example emissions calculations and Record of Non-Applicability were modified based on
changes in numbers of annual events in Chapter 2 (Description of Proposed Action and Alternatives).

e Appendix E (Public Comments and Responses):

Information regarding the public meetings held in conjunction with the release of the Draft EIS/OEIS,
public comments received on the Draft EIS/OEIS, pertinent comments received on the National
Marine Fisheries Service Proposed Rule, and the Navy’s responses to comments were added.

o Appendix F (Training and Testing Activities Matrices):

Changes were made to reflect corrections made to Chapter 2 (Description of Proposed Action and
Alternatives) and to correct errors.

e Appendix H (Impacts Due To Atlantic Fleet Training and Testing Activities at the Undersea Warfare
Training Range):

This appendix was created to facilitate public understanding of impacts from the subset of AFTT
activities that would occur on the Undersea Warfare Training Range.
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ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

EXECUTIVE SUMMARY
ES.1 INTRODUCTION

The U.S. Department of the Navy (Navy) prepared this Environmental Impact Statement (EIS)/Overseas
Environmental Impact Statement (OEIS) to comply with the National Environmental Policy Act (NEPA)
and Executive Order (EO) 12114. The Navy also prepared this EIS/OEIS to assess the potential
environmental impacts associated with two categories of military readiness activities: training and
testing. Collectively, the at-sea areas in this EIS/OEIS are referred to as the Atlantic Fleet Training and
Testing (AFTT) Study Area (Study Area) (Figure ES-1).

Major conflicts, terrorism, lawlessness, and natural disasters all have the potential to threaten the
national security of the United States (U.S.). National security, prosperity, and vital interests are
increasingly tied to other nations because of the close relationships between the United States and
other national economies. The Navy carries out training and testing activities to be able to protect the
United States against its enemies, to protect and defend the rights of the United States and its allies to
move freely on the oceans, and to provide humanitarian assistance to failed states. Training and testing
activities that prepare the Navy to fulfill its mission to protect and defend the United States and its allies
potentially impact the environment. These activities may trigger legal requirements identified in many
U.S. federal environmental laws, regulations, and executive orders.

After thoroughly reviewing its environmental compliance requirements, the Navy instituted a policy in
the year 2000 designed to comprehensively address these requirements. That policy—the Navy’s At-Sea
Policy—resulted, in part, in a series of comprehensive analyses of training and testing activities on U.S.
at-sea range complexes and operating areas (OPAREA). These analyses served as the basis for the
National Oceanic and Atmospheric Administration to issue Marine Mammal Protection Act (MMPA)
incidental take authorizations because of the potential effects of some training and testing activities on
species protected by federal law. The first of these analyses and incidental take authorizations resulted
in a series of documents, completed in 2008 and 2009, for which incidental take authorizations begin to
expire in early 2014. This EIS/OEIS updates these analyses and supports issuance of new incidental take
authorizations. This EIS/OEIS also furthers compliance with the Navy’s policy for comprehensive analysis
by expanding the geographic scope to include additional areas where training and testing activities have
historically occurred.

The AFTT Draft EIS/OEIS was released for public review and comment 25 May 2012 through 10 July
2012. Changes in this Final EIS/OEIS reflect all substantive comments made on the Draft EIS/OEIS during
the public comment period and Navy refinements to the Proposed Action. The key changes between the
AFTT Draft EIS/OEIS and Final EIS/OEIS can be found in the Foreword.

ES.2 PURPOSE OF AND NEED FOR PROPOSED MILITARY READINESS TRAINING AND TESTING
ACTIVITIES

The purpose of the Proposed Action is to conduct training and testing activities to ensure that the Navy
meets its mission, which is to maintain, train, and equip combat-ready naval forces capable of winning
wars, deterring aggression, and maintaining freedom of the seas. This mission is achieved in part by
conducting training and testing within the Study Area.

EXECUTIVE SUMMARY ES-1
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Figure ES-1: Atlantic Fleet Training and Testing Study Area
AFTT: Atlantic Fleet Training and Testing; OPAREA: operating area
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ES.3 Scopre AND CONTENT OF THE ENVIRONMENTAL IMPACT STATEMENT/OVERSEAS
ENVIRONMENTAL IMPACT STATEMENT

In this EIS/OEIS, the Navy assessed military readiness training and testing activities that could potentially
impact human and natural resources, especially marine mammals, sea turtles, and other marine
resources. The range of alternatives includes the No Action and other reasonable courses of action. In
this EIS/OEIS, the Navy analyzed direct, indirect, cumulative, short-term, long-term, irreversible, and
irretrievable impacts. The Navy is the lead agency for the Proposed Action and is responsible for the
scope and content of this EIS/OEIS. The National Marine Fisheries Service (NMFS) is a cooperating
agency because of its expertise and regulatory authority over marine resources. Additionally, this
document will serve as NMFS’ NEPA documentation for the rule-making process under the MMPA.

In accordance with the Council on Environmental Quality Regulations, 40 Code of Federal Regulations
(C.F.R.) § 1505.2, the Navy will issue a Record of Decision that provides the rationale for choosing one of
the alternatives. The decision will be based on factors analyzed in this EIS/OEIS, including military
training and testing objectives, best available science and modeling data, potential environmental
impacts, and public interest.

ES.3.1 NATIONAL ENVIRONMENTAL PoLICY ACT

Federal agencies are required under NEPA to examine the environmental impacts of their proposed
actions within the United States and its territories. An EIS is a detailed public document that provides an
assessment of the potential effects that a major federal action might have on the human environment,
which includes the natural environment. The Navy undertakes environmental planning for major Navy
actions occurring throughout the world in accordance with applicable laws, regulations, and executive
orders. Presidential Proclamation 5928, issued December 27, 1988, extended the exercise of U.S.
sovereignty and jurisdiction under international law to 12 nautical miles (hnm); however, the
proclamation expressly provides that it does not extend or otherwise alter existing federal law or any
associated jurisdiction, rights, legal interests, or obligations. Thus, as a matter of policy, the Navy
analyzes environmental effects and actions within 12 nm under NEPA (an EIS).

ES.3.2 EXEcuUTIVE ORDER 12114

This OEIS has been prepared in accordance with EO 12114 (44 Federal Register 1957) and Navy
implementing regulations in 32 C.F.R. Part 187, Environmental Effects Abroad of Major Federal Actions.
An OEIS is required because the proposed action and the alternatives have the potential to significantly
harm the environment of the global commons. The global commons are defined as geographical areas
outside the jurisdiction of any nation and include the oceans outside of the territorial limits (more than
12 nm from the coast) and Antarctica, but do not include contiguous zones and fisheries zones of foreign
nations (32 C.F.R. § 187.3). This EIS and OEIS have been combined into one document, as permitted
under NEPA and EO 12114, to reduce duplication.

ES.3.3 MARINE MAMMAL PROTECTION ACT

The MMPA of 1972 (16 United States Code [U.S.C.] §§ 1361-1407) established, with limited exceptions, a
moratorium on the “taking” of marine mammals in waters or on lands under U.S. jurisdiction. The act
further regulates “takes” of marine mammals in the global commons (that is, the high seas) by vessels or
persons under U.S. jurisdiction. The term “take,” as defined in Section 3 (16 U.S.C. § 1362(13)) of the
MMPA, means “to harass, hunt, capture, or kill, or attempt to harass, hunt, capture, or kill any marine
mammal.” “Harassment” was further defined in the 1994 amendments to the MMPA, which provided
two levels of harassment: Level A (potential injury) and Level B (potential behavioral disturbance).
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The MMPA directs the Secretary of Commerce to allow, upon request, the incidental, but not
intentional, taking of small numbers of marine mammals by U.S. citizens who engage in a specified
activity (other than commercial fishing) within a specified geographical region if NMFS finds that the
taking will have a negligible impact on the species or stock(s), and will not have an immitigable adverse
impact on the availability of the species or stock(s) for subsistence uses (where relevant). The
authorization must set forth the permissible methods of taking, other means of attaining the least
practicable adverse impact on the species or stock and its habitat, and requirements pertaining to the
mitigation, monitoring, and reporting of such taking.

The National Defense Authorization Act of Fiscal Year 2004 (Public Law 108-136) amended the definition
of harassment and removed the “small numbers” provision as applied to military readiness activities or
scientific research activities conducted by or on behalf of the federal government consistent with
Section 104(c)(3) (16 U.S.C. § 1374(c)(3)). The Fiscal Year 2004 National Defense Authorization Act
adopted the definition of “military readiness activity” as set forth in the Fiscal Year 2003 National
Defense Authorization Act (Public Law 107-314). A “military readiness activity” is defined as “all training
and operations of the Armed Forces that relate to combat” and “the adequate and realistic testing of
military equipment, vehicles, weapons, and sensors for proper operation and suitability for combat
use.” Since the Proposed Action involves conducting military readiness activities, the relevant definition
of harassment is any act that

e injures or has the significant potential to injure a marine mammal or marine mammal stock
in the wild (“Level A harassment”) or

e disturbs oris likely to disturb a marine mammal or marine mammal stock in the wild by
causing disruption of natural behavioral patterns, including, but not limited to, migration,
surfacing, nursing, breeding, feeding, or sheltering to a point where such behavioral
patterns are abandoned or significantly altered (“Level B harassment”) [16 U.S.C. §
1362(18)(B)(i) and (ii)].

ES.3.4 ENDANGERED SPECIES ACT

The Endangered Species Act (ESA) of 1973 (16 U.S.C. §§ 1531-1544) established protection over and
conservation of threatened and endangered species and the ecosystems upon which they depend. An
“endangered” species is a species in danger of extinction throughout all or a significant portion of its
range. A “threatened” species is one that is likely to become endangered within the near future
throughout all or in a significant portion of its range. The U.S. Fish and Wildlife Service and NMFS jointly
administer the ESA and are also responsible for the listing of species (designating a species as either
threatened or endangered). The ESA allows the designation of geographic areas as critical habitat for
threatened or endangered species. Section 7(a)(2) requires each federal agency to ensure that any
action it authorizes, funds, or carries out is not likely to jeopardize the continued existence of any
endangered or threatened species or result in the destruction or adverse modification of critical habitat
of such species. When a federal agency's action “may affect” a listed species, that agency is required to
consult the Service (NMFS or U.S. Fish and Wildlife Service) which has jurisdiction over the species (50
C.F.R. § 402.14(a)). Under the terms of Section 7(b)(4) and Section 7(0)(2) of the ESA, taking that is
incidental to and not intended as part of the agency action is not considered to be prohibited taking
under the act provided that such taking complies with the terms and conditions of an Incidental Take
Statement. The ESA applies to marine mammals, sea turtles, crocodiles, birds, marine invertebrates, fish,
and plants evaluated in this EIS/OEIS.
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ES.3.5 OTHER ENVIRONMENTAL REQUIREMENTS CONSIDERED

The Navy must comply with all applicable federal environmental laws, regulations, and executive orders,
including, but not limited to, those listed below. Further information can be found in Chapter 3 (Affected
Environment and Environmental Consequences) and Chapter 6 (Additional Regulatory Considerations).

e Abandoned Shipwreck Act

e Antiquities Act

e Clean Air Act

e Clean Water Act

e Coastal Zone Management Act

e Magnuson-Stevens Fishery Conservation and Management Act

e Migratory Bird Treaty Act

e National Historic Preservation Act

e National Marine Sanctuaries Act

e Rivers and Harbors Act

e EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations

e EO 12962, Recreational Fisheries

e EO 13045, Protection of Children from Environmental Health Risks and Safety Risks

e EO 13089, Coral Reef Protection

e EO 13158, Marine Protected Areas

e EO 13175, Consultation and Coordination with Indian Tribal Governments

e EO 13547, Stewardship of the Ocean, Our Coasts, and the Great Lakes

ES.4 PROPOSED ACTION AND ALTERNATIVES

The Navy’s Proposed Action is to conduct training and testing activities—that may include the use of
active sonar and explosives—primarily within existing range complexes and testing ranges in the
western Atlantic Ocean off the east coast of the United States, in the Gulf of Mexico, and in portions of
the Caribbean Sea. These activities will also occur at Navy pierside locations, Navy-contracted
shipbuilder locations, port transit channels, and the lower Chesapeake Bay. Through this EIS/OEIS, the
Navy will

e Reassess the environmental analysis of Navy at-sea training and testing activities contained in
seven separate EISs/OEISs and various Environmental Assessments/Overseas Environmental
Assessments and consolidate these analyses into a single environmental planning document.
This reassessment will support reauthorization of incidental takes of marine mammals under the
MMPA and incidental takes of threatened and endangered marine species through consultation
under Section 7 of the ESA. The following seven EIS/OEIS documents are being consolidated:

=  Final Atlantic Fleet Active Sonar Training Environmental Impact Statement/Overseas
Environmental Impact Statement (December 2008)

= Virginia Capes Range Complex Final Environmental Impact Statement/Overseas
Environmental Impact Statement (March 2009)

= Navy Cherry Point Range Complex Environmental Impact Statement/Overseas
Environmental Impact Statement (April 2009)

= Jacksonville Range Complex Final Environmental Impact Statement/Overseas
Environmental Impact Statement (March 2009)
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=  Final Environmental Impact Statement/Overseas Environmental Impact Statement,
Naval Surface Warfare Center Panama City Division Mission Activities (September 2009)

= Gulf of Mexico Range Complex Final Environmental Impact Statement/Overseas
Environmental Impact Statement (December 2010)

=  Final Overseas Environmental Impact Statement/Environmental Impact Statement,
Undersea Warfare Training Range (June 2009)

e Adjust baseline training and testing activities from current levels to the level needed to support
Navy training and testing requirements beginning January 2014. As part of the adjustment, the
Navy accounts for other activities and sound sources not addressed in the previous analyses.

e Analyze the potential environmental impacts of training and testing activities in additional areas
(areas not covered in previous documents) where training and testing historically occurs,
including Navy ports, naval shipyards, Navy-contractor shipyards, and the transit channels
serving these areas.

e Update the at-sea environmental impact analyses for Navy activities in the previous documents
to account for force structure changes, including those resulting from the development, testing,
and use of weapons, platforms, and systems that will be operational by 2019.

e Implement enhanced range capabilities.

e Update environmental analyses with the best available science and most current acoustic
analysis methods to evaluate the potential effects of training and testing activities on the
marine environment.

ES.4.1 NO ACTION ALTERNATIVE

The No Action Alternative is required by regulations of the Council on Environmental Quality as a
baseline against which the impacts of the Proposed Action are compared. The No Action Alternative
continues baseline training and testing activities and force structure requirements as defined by existing
Navy environmental planning documents.

The No Action Alternative represents the activities and events analyzed in previously completed
documents. However, it would fail to meet the current purpose of and need for the Navy’s Proposed
Action because it would not allow the Navy to conduct the training and testing activities necessary to
achieve and maintain fleet readiness. For example, the baseline activities do not account for changes in
force structure requirements, the introduction of new weapons and platforms, and the training and
testing required for proficiency with these systems.

ES.4.2 ALTERNATIVE 1

This alternative consists of the No Action Alternative plus the expansion of Study Area boundaries and
adjustments to the locations and tempos of training and testing activities.

¢ Adjustment of the Study Area: This EIS/OEIS analyzes areas where Navy training and testing
would continue as in the past, but which were not considered in previous environmental
analyses. This alternative would not expand the area where the Navy trains and tests but
would simply expand the area that is to be analyzed.

e Adjustments to Locations and Tempo of Training and Testing Activities: This alternative
also includes changes to training and testing requirements necessary to accommodate (a)
the relocation of ships, aircraft, and personnel, (b) planned aircraft, vessels, and weapons
systems, and (c) ongoing activities not addressed in previous documentation.
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=  Force Structure Changes: Force structure changes involve the relocation of ships,
aircraft, and personnel. As forces are moved within the existing Navy structure, training
needs will necessarily change as the location of forces change.

=  Planned Aircraft, Vessels, and Weapons Systems: This EIS/OEIS examines the training
and testing requirements of planned vessels, aircraft, and weapons systems that the
Navy would use in the Study Area.

= Ongoing Activities: Current training and testing activities that were not addressed in
previous documentation are analyzed in this EIS/OEIS.

Alternative 1 reflects the adjustment to the baseline necessary to support current and proposed Navy
at-sea training and testing activities through 2019.

ES.4.3 ALTERNATIVE 2 (PREFERRED ALTERNATIVE)

Alternative 2 consists of Alternative 1 plus the establishment of new range capabilities and
modifications of existing capabilities, adjustments to types and tempos of training and testing, and the
establishment of additional locations to conduct activities within the Study Area. This alternative is
contingent upon potential budget increases, strategic necessity, and future training and testing
requirements.

Alternative 2 includes the following training activities:

e Conduct additional surface-to-air, surface-to-surface, and anti-submarine warfare activities
during post-delivery test and trial and during training events, which will be required to
support an increased or accelerated delivery of surface ships and submarines.

® Increase air combat maneuver events in the Key West Range Complex.

e Introduce surface ships outfitted with kinetic energy weapon capability, and train with this
new weapon system.

e Perform additional training with unmanned vehicles in support of mine warfare and of
civilian port defense missions in commercial and civilian ports. Events would occur at
various east coast and Gulf of Mexico locations.

Alternative 2 includes the following testing activities:

e New ship construction to include more sea trials for aircraft carriers, Joint High Speed
Vessels, and amphibious assault ships; more Littoral Combat Ship Mission Package test
events; and increased post-homeporting testing.

e Life cycle activities, including more ship signature test events.

e Naval Sea Systems Command Range activities, including more test events on each of the
Naval Sea Systems Command’s ranges and contingency for increased mine countermeasure
testing at South Florida Ocean Measurement Facility Testing Range.

e Anti-surface warfare/anti-submarine warfare, including more events conducted as well as
conducting kinetic energy weapon testing on vessels at sea.

e Mine warfare testing, including more events conducted.

e Shipboard protection systems and swimmer defense testing, including more events
conducted and increased flexibility in conducting all chemical simulant testing in either
location identified.
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e Unmanned vehicle testing, including more events conducted and increased flexibility in
conducting all underwater deployed unmanned aerial vehicle testing in either location
identified.

e Other testing would include the introduction of the MQ-4C Triton Unmanned Aircraft
Systems and their use during maritime patrol aircraft anti-submarine warfare testing events;
more events conducted overall, with a 10 percent increase in the tempo of all proposed
Naval Air Systems Command testing activities; and increased flexibility in conducting all at-
sea explosive testing in either location identified.

ES.5 SUMMARY OF ENVIRONMENTAL EFFECTS

Environmental effects that might result from the implementation of the Navy’s Proposed Action or
alternatives have been analyzed in this EIS/OEIS. Resource areas analyzed include sediments and water
quality, air quality, marine habitats, marine mammals, sea turtles and other marine reptiles, birds,
marine vegetation, marine invertebrates, fish, cultural resources, socioeconomic resources, and public
health and safety. The effects on these resources are summarized in Table ES-1. This table compares the
potential environmental impacts of the No Action Alternative, Alternative 1, and Alternative 2 (Preferred
Alternative).

ES.6 CUMULATIVE IMPACTS

The analyses presented in Chapters 3 (Affected Environment and Environmental Consequences) and 4
(Cumulative Impacts), indicate that the incremental contribution of the No Action Alternative,
Alternative 1, or Alternative 2 to cumulative impacts on sediments and water quality, air quality, marine
habitats, birds, marine vegetation, marine invertebrates, fish, cultural resources, socioeconomic
resources, and public health and safety would be negligible. The No Action Alternative, Alternative 1, or
Alternative 2 would also make an incremental contribution to greenhouse gas emissions, representing
approximately 0.01, 0.02, and 0.02 percent of U.S. 2009 greenhouse gas emissions, respectively.

Marine mammals and sea turtles are the primary resources of concern for cumulative impacts analysis
for the following reasons:

e Past human actions impacted these resources to the extent that several marine mammal
species and all sea turtles species occurring in the Study Area are ESA-listed. Several marine
mammal species have stocks that are classified as strategic stocks under the MMPA.

e These resources would be impacted by multiple ongoing and future actions.

e Explosive detonations and vessel strikes under the No Action Alternative, Alternative 1, and
Alternative 2 have the potential to disturb, injure, or kill marine mammals and sea turtles.

The aggregate impacts of past, present, and other reasonably foreseeable future actions are expected to
result in impacts on some species of marine mammals and all sea turtle species in the Study Area. The
No Action Alternative, Alternative 1, or Alternative 2 would contribute to cumulative impacts, but the
relative contribution would be low compared to other actions. Compared to potential mortality or injury
resulting from Navy training and testing activities, marine mammal and sea turtle mortality and injury
from bycatch, commercial vessel ship strikes, entanglement, ocean pollution, and other human causes
are estimated to be orders of magnitude greater (hundreds of thousands of animals versus tens of
animals).
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Table ES-1: Summary of Environmental Impacts for the No Action Alternative, Alternative 1, and Alternative 2

Resource Category

Summary of Impacts

Sediments and Water
Quality
(3.1)

No Action Alternative: The Navy considered all potential stressors and determined that military expended materials containing the
following have the potential to impact sediments and water quality: explosives and explosion byproducts, metals, chemicals other
than explosives, and other materials. Impacts from explosion byproducts could be short-term and local; impacts from unconsumed
explosives and metals could be long-term and local. In both situations, chemical, physical, or biological changes to sediments or
water quality would be measurable but below applicable standards, regulations, and guidelines, and would be within existing
conditions or designated uses. Impacts from chemicals other than explosives and from other materials could be both short- and
long-term and local. Chemical, physical, or biological changes to sediments or water quality would not be detectable and would be
below or within existing conditions or designated uses.

Alternative 1: The number of individual impacts may increase under Alternative 1, but the types of impacts would be the same as
the No Action Alternative. Despite the increase, changes to sediments and water quality under Alternative 1 would still be
considered localized and either short- or long-term depending on the explosive, explosive byproduct, metal, or chemical. Impacts
under Alternative 1 would be below applicable standards, regulations, and guidelines and would be within existing conditions or
designated uses.

Alternative 2 (Preferred Alternative): The number of individual impacts may increase under Alternative 2, but the types of impacts
would be the same as the No Action Alternative. Despite the increase, changes to sediments and water quality under Alternative 2
would still be considered localized and either short- or long-term depending on the explosive, explosive byproduct, metal, or
chemical. Impacts under Alternative 2 would be below applicable standards, regulations, and guidelines and would be within
existing conditions or designated uses.

Air Quality
(3.2)

No Action Alternative: Stressors analyzed include criteria air pollutants and hazardous air pollutants. The Proposed Action would
result in minor local emissions of criteria air pollutants and hazardous air pollutants. These emissions would result in no change to
attainment status of local air basins and would not cause an impact on public health. Even though these stressors co-occur in time
and space, there would be sufficient dispersion so the impacts would be short term. Because changes in criteria pollutant emissions
and hazardous air pollutant emissions are not expected to be detectable, air quality is expected to fully recover before experiencing
a subsequent exposure. For those areas within the Study Area where the General Conformity Rule of the Clean Air Act applies,
analyses showed that the low levels of emissions of all applicable criteria pollutants were de minimis and therefore no Conformity
Determinations were required.

Alternative 1: The number of individual impacts may increase under Alternative 1, but the types of impacts would be the same as
the No Action Alternative. Despite the increase in criteria air pollutants, changes to air quality under Alternative 1 would still be
considered minor and localized; changes to air quality from hazardous air pollutants are not expected to be detectable. For those
areas within the Study Area where the General Conformity Rule of the Clean Air Act applies, analyses showed that the low levels of
emissions of all applicable criteria pollutants were de minimis and therefore no Conformity Determinations were required.

Alternative 2 (Preferred Alternative): The number of individual impacts may increase under Alternative 2, but the types of impacts
would be the same as the No Action Alternative. Despite the increase in criteria air pollutants, changes to air quality under
Alternative 2 would still be considered minor and localized; changes to air quality from hazardous air pollutants are not expected to
be detectable. For those areas within the Study Area where the General Conformity Rule of the Clean Air Act applies, analyses
showed that the low levels of emissions of all applicable criteria pollutants were de minimis and therefore no Conformity
Determinations were required.
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Table ES-1: Summary of Environmental Impacts for the No Action Alternative, Alternative 1, and Alternative 2 (Continued)

Resource Category

Summary of Impacts

Marine Habitats
(3.3)

No Action Alternative: The Navy considered all potential stressors and analyzed the following for potential impacts on marine
habitats as a non-living substrate for sedentary biological communities (marine vegetation and invertebrates): acoustic
(explosives on or near the bottom only) and physical disturbance and strikes (military expended materials and seafloor
devices). The activities could impact marine habitats by localized disturbance of the seafloor, cratering of soft bottom
sediments, and structural damage to hard bottom habitats. Impacts on soft bottom habitats would be short term, and impacts
on hard bottom would be long term. Activities under the No Action Alternative would not impact the ability of marine substrates
to serve their function as habitat.

Pursuant to the Essential Fish Habitat requirements of the Magnuson-Stevens Fishery Conservation and Management Act and
implementing regulations, the use of explosives on or near the bottom, military expended materials, and seafloor devices
during training and testing activities may have an adverse effect on Essential Fish Habitat by reducing the quality and quantity
of non-living substrates that constitute Essential Fish Habitat and Habitat Areas of Particular Concern.

Alternative 1: The number of individual impacts may increase under Alternative 1, but the types of impacts would be the same
as the No Action Alternative. Despite the increase, changes to marine substrates could include localized disturbance of the
seafloor, cratering of soft bottom sediments, and structural damage to hard bottom habitats. Impacts on soft bottom habitats
would be short term, and impacts on hard bottom would be long term. Activities under Alternative 1 would not impact the ability
of marine substrates to serve their function as habitat. Pursuant to the Essential Fish Habitat requirements of the Magnuson-
Stevens Fishery Conservation and Management Act and implementing regulations, the use of explosives on or near the
bottom, military expended materials, and seafloor devices under Alternative 1 may have an adverse effect on Essential Fish
Habitat by reducing the quality and quantity of non-living substrates that constitute Essential Fish Habitat and Habitat Areas of
Particular Concern.

Alternative 2 (Preferred Alternative): The number of individual impacts may increase under Alternative 2, but the types of
impacts would be the same as the No Action Alternative. Despite the increase, changes to marine substrates could include
localized disturbance of the seafloor, cratering of soft bottom sediments, and structural damage to hard bottom habitats.
Impacts on soft bottom habitats would be short term, and impacts on hard bottom would be long term. Activities under
Alternative 2 would not impact the ability of marine substrates to serve their function as habitat. Pursuant to the Essential Fish
Habitat requirements of the Magnuson-Stevens Fishery Conservation and Management Act and implementing regulations, the
use of explosives on or near the bottom, military expended materials, and seafloor devices under Alternative 2 may have an
adverse effect on Essential Fish Habitat by reducing the quality and quantity of non-living substrates that constitute Essential
Fish Habitat and Habitat Areas of Particular Concern.

Marine Mammals
(3.4)

No Action Alternative: The Navy considered all potential stressors and analyzed the following: acoustic (sonar and other
active acoustic sources; explosives; pile driving; swimmer defense airguns; weapons firing, launch, and impact noise; vessel
noise; aircraft noise); energy (electromagnetic devices and high energy lasers); physical disturbance and strike (vessels in-
water devices, military expended materials, seafloor devices); entanglement (fiber optic cables and guidance wires;
parachutes); ingestion (munitions and military expended materials other than munitions); and secondary (explosives and
byproducts, metals, chemicals, and transmission of disease and parasites).

MMPA: Marine Mammal Protection Act

ES-10
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Table ES-1: Summary of Environmental Impacts for the No Action Alternative, Alternative 1, and Alternative 2 (Continued)

Resource Category

Summary of Impacts

Acoustic: Pursuant to the MMPA, the use of sonar and other active acoustic sources may result Level A or Level B harassment
of certain marine mammals; the use of explosives may result in mortality, Level A or Level B harassment of certain marine
mammals; pile driving is not expected to result in mortality but may result in Level A or Level B harassment of bottlenose
dolphins; the use of swimmer defense airguns, weapons firing, vessel noise, and aircraft noise are not expected to result in
mortality, Level A or Level B harassment of any marine mammals. Pursuant to the ESA, sonar and other active acoustic
sources and explosives may affect and are likely to adversely affect certain ESA-listed marine mammals; pile driving, swimmer
defense airguns, weapons firing, vessel noise, and aircraft noise may affect but are not likely to adversely affect certain ESA-
listed marine mammals; and all acoustic sources will have no effect on marine mammal critical habitats.

Energy: Pursuant to the MMPA, the use of electromagnetic devices and high energy lasers is not expected to result in
mortality, Level A or B harassment of any marine mammals. Pursuant to the ESA, the use of electromagnetic devices may
affect but are not likely to adversely affect certain ESA-listed marine mammals and will have no effect on marine mammal
critical habitats. Pursuant to the ESA, the use of high energy lasers will have no effect on any ESA-listed marine mammal and
will have no effect on marine mammal critical habitats.

Physical Disturbance and Strike: Pursuant to the MMPA, the use of vessels may result in mortality or Level A harassment of
certain marine mammal species but is not expected to result in Level B harassment of any marine mammal. The use of in-water
devices, military expended materials, and seafloor devices are not expected to result in mortality, Level A or B harassment of
any marine mammal. Pursuant to the ESA, vessel use may affect and is likely to adversely affect certain ESA-listed species.
The use of in-water devices and military expended materials may affect but is not likely to adversely affect certain marine
mammal species. The use of seafloor devices will have no effect on any ESA-listed marine mammal. The use of vessels, in-
water devices, military expended materials, and seafloor devices will have no effect on marine mammal critical habitats.
Entanglement: Pursuant to the MMPA, the use of fiber optic cables, guidance wires, and parachutes is not expected to result in
mortality, Level A or B harassment of any marine mammal. Pursuant to the ESA, the use of fiber optic cables, guidance wires,
and parachutes may affect but is not likely to adversely affect certain ESA-listed marine mammals.

Ingestion: Pursuant to the MMPA, the potential for ingestion of all military expended materials is not expected to result in
mortality, Level A or B harassment of any marine mammal. Pursuant to the ESA, the potential for ingestion of all military
expended materials may affect but is not likely to adversely affect certain ESA-listed species.

Secondary: Pursuant to the MMPA, secondary stressors are not expected to result in mortality, Level A or B harassment of any
marine mammal. Pursuant to the ESA, secondary stressors may affect but are not likely to adversely affect certain ESA-listed
marine mammals and will have no effect on marine mammal critical habitats.

The use of sonar and active acoustic sources are not expected to result in mortality, although the potential for beaked whale
mortality coincident with use of sonar and other active acoustic sources is considered. The Navy has requested 10 beaked
whale mortality takes under the MMPA as part of all training activities combined to account for any unforeseen potential
impacts.

Alternative 1: The number of individual impacts may increase under Alternative 1, but the types of impacts would be the same
as the No Action Alternative. Despite the increase, impacts on marine mammals under Alternative 1 are still not expected to
decrease the overall fitness of any marine mammal population.

Alternative 2 (Preferred Alternative): The number of individual impacts may increase under Alternative 2, but the types of
impacts would be the same as the No Action Alternative. Despite the increase, impacts on marine mammals under Alternative
2 are still not expected to decrease the overall fithess of any marine mammal population.

ESA: Endangered Species Act; MMPA: Marine Mammal Protection Act
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Table ES-1: Summary of Environmental Impacts for the No Action Alternative, Alternative 1, and Alternative 2 (Continued)

Resource Category

Summary of Impacts

Sea Turtles and Other Marine
Reptiles
(3.5)

No Action Alternative: The Navy considered all potential stressors and the following have been analyzed: acoustic (sonar and
other active acoustic sources, explosives, pile driving, swimmer defense airguns, weapons firing launch, and impact noise, and
aircraft and vessel noise); energy (electromagnetic devices, high energy lasers); physical disturbance and strikes (vessels, in-
water devices, military expended materials, seafloor devices); entanglement (fiber optic cables, guidance wires, and
parachutes); and ingestion (munitions and military expended materials other than munitions); and secondary (explosives and
byproducts, metals, and chemicals). All five sea turtle species in the Study Area are ESA-listed species.

Acoustics: Pursuant to the ESA, the use of sonar, other active sources, and explosives may affect and is likely to adversely
affect ESA-listed sea turtles; and may affect but is not likely to adversely affect the American crocodile or American alligator.
Pile driving, swimmer defense airguns and weapons firing noise may affect but are not likely to adversely ESA-listed sea
turtles; and will have no effect on the American crocodile or American alligator. Aircraft and vessel noise may affect but is not
likely to adversely affect ESA-listed sea turtles, the American crocodile, or the American alligator. Acoustic stressors will have
no effect on critical habitat for any ESA-listed marine reptiles.

Energy: Pursuant to the ESA, the use of electromagnetic devices may affect but is not likely to adversely affect ESA-listed sea
turtles; and will have no effect on the American crocodile or American alligator. The use of high energy lasers will have no
effect on any ESA-listed sea turtle species, the American alligator, or the American crocodile. The use of electromagnetic
devices and high energy lasers will have no effect on critical habitat for any ESA-listed marine reptile.

Physical Disturbance and Strikes: Pursuant to the ESA, vessel use may affect and is likely to adversely affect ESA-listed sea
turtles. The use of in-water devices and military expended materials may affect but is not likely to adversely affect ESA-listed
sea turtles. The use of vessels, in-water devices, and military expended materials will have no effect on the American crocodile
or American alligator. The use of vessels, in-water devices, and military expended materials will have no effect on critical
habitat for any ESA-listed marine reptiles.

Entanglement: Pursuant to the ESA, the use of fiber optic cables, guidance wires, and parachutes may affect but is not likely to
adversely affect ESA-listed sea turtles; and will have no effect on the American crocodile or American alligator.

Ingestion: Pursuant to the ESA, the use of munitions with the potential for ingestion may affect but is not likely to adversely
affect ESA-listed green, hawksbill, Kemp’s ridley, and loggerhead sea turtles; and will have no effect on the leatherback sea
turtle, American crocodile, or American alligator. The potential for ingestion of military expended materials other than munitions
may affect but is not likely to adversely affect ESA-listed sea turtles; and will have no effect on the American crocodile or
American alligator.

Secondary: Pursuant to the ESA, secondary stressors may affect but are not likely to adversely affect ESA-listed sea turtles,
the American crocodile, or the American alligator and will have no effect on critical habitat for any ESA-listed marine reptile.

Alternative 1: The number of individual impacts may increase under Alternative 1, but the types of impacts would be the same
as the No Action Alternative. Despite the increase, impacts on sea turtles under Alternative 1 are still not expected to decrease
the overall fithess of any sea turtle, American crocodile, or American alligator population.

Alternative 2 (Preferred Alternative): The number of individual impacts may increase under Alternative 2, but the types of
impacts would be the same as the No Action Alternative. Despite the increase, impacts on sea turtles under Alternative 2 are
still not expected to decrease the overall fitness of any sea turtle, American crocodile, or American alligator population.

ESA: Endangered Species Act;
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Table ES-1: Summary of Environmental Impacts for the No Action Alternative, Alternative 1, and Alternative 2 (Continued)

Resource Category

Summary of Impacts

Birds
(3.6)

No Action Alternative: The Navy considered all potential stressors and analyzed the following: acoustic (sonar and other
active acoustic sources; explosives and swimmer defense airguns; pile driving; weapons firing, launch, and impact noise;
aircraft and vessel noise); energy (electromagnetic devices, high energy lasers); physical disturbance and strikes (aircraft and
aerial targets, vessels and in-water devices, military expended materials); ingestion (military expended materials); and
Secondary (general emissions).

Acoustic: Pursuant to the ESA, the use of sonar and other active acoustic sources may affect but is not likely to adversely
affect ESA-listed roseate terns and will have no effect on ESA-listed piping plover (and its critical habitat), ESA-candidate red
knot, or ESA-listed Bermuda petrel. The use of explosives, swimmer defense airguns, aircraft, and vessels may affect but is not
likely to adversely affect ESA-listed or ESA-candidate bird species, and will have no effect on piping plover critical habitat. Pile
driving may affect but is not likely to adversely affect ESA-listed piping plover and roseate terns, and will have no effect on the
ESA-candidate red knot, the ESA-listed Bermuda petrel, or piping plover critical habitat. Weapons firing, launch, and impact
noise may affect but is not likely to adversely affect ESA-listed Bermuda petrel or roseate terns, the ESA-candidate red knot,
and will have no effect on piping plover (and its critical habitat).

Energy: Pursuant to the ESA, the use of electromagnetic devices during training and testing activities may affect but is not
likely to adversely affect ESA-listed piping plover (and its critical habitat), Bermuda petrel, roseate tern, or ESA-candidate red
knot. The use of high energy lasers during training and testing activities will have no effect on ESA-listed piping plover (and its
critical habitat), Bermuda petrel, roseate tern, or ESA-candidate red knot.

Physical Disturbance and Strikes: Pursuant to the ESA, the use of aircraft and aerial targets, vessels and in-water devices, and
military expended materials may affect but is not likely to adversely affect ESA-listed piping plover, Bermuda petrel, roseate
tern, or ESA-candidate red knot, and will have no effect on piping plover critical habitat.

Ingestion: Pursuant to the ESA, the potential for ingestion of military expended materials used during training and testing
activities may affect but is not likely to adversely affect ESA-listed Bermuda petrel or roseate tern and will have no effect on the
ESA-listed piping plover or the ESA-candidate red knot.

Secondary: Pursuant to the ESA, secondary stressors may affect but are not likely to adversely affect ESA-listed or ESA-
candidate bird species and will have no effect on critical habitat.

Alternative 1: The number of individual impacts may increase under Alternative 1, but the types of impacts would be the same
as the No Action Alternative. Despite the increase, impacts on birds under Alternative 1 are still not expected to decrease the
overall fitness of any bird population.

Alternative 2 (Preferred Alternative): The number of individual impacts may increase under Alternative 2, but the types of
impacts would be the same as the No Action Alternative. Despite the increase, impacts on birds under Alternative 2 are still not
expected to decrease the overall fitness of any bird population.

ESA: Endangered Species Act;
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Table ES-1: Summary of Environmental Impacts for the No Action Alternative, Alternative 1, and Alternative 2 (Continued)

Resource Category

Summary of Impacts

Marine Vegetation

(3.7)

No Action Alternative: The Navy considered all potential stressors and analyzed the following: acoustic (explosives); physical
disturbance and strike (vessels, in-water devices, military expended materials, and seafloor devices); and secondary stressors
(sediment and water quality).

Acoustics: Pursuant to the ESA, the use of explosives will have no effect on ESA-listed Johnson’s seagrass or its critical
habitat.

Physical Disturbance and Strikes: Pursuant to the ESA, the use of vessels, in-water devices, military expended materials, and
seafloor devices will have no effect on ESA-listed Johnson’s seagrass or its critical habitat.

Secondary: Pursuant to the ESA, secondary stressors will have no effect on ESA-listed Johnson’s seagrass or its critical
habitat.

Pursuant to the Essential Fish Habitat requirements of the Magnuson-Stevens Fishery Conservation and Management Act and
implementing regulations, electromagnetic devices and contaminant stressors associated with training and testing activities will
have no adverse impact on marine vegetation that constitutes Essential Fish Habitat or Habitat Areas of Particular Concern.
Explosives and other impulsive sources, vessel movement, in-water devices, military expended materials, and seafloor devices
associated with training and testing activities may have an adverse effect on Essential Fish Habitat by reducing the quality and
guantity of marine vegetation that constitutes Essential Fish Habitat or Habitat Areas of Particular Concern.

Alternative 1: The number of individual impacts may increase under Alternative 1, but the types of impacts would be the same
as the No Action Alternative. Despite the increase, impacts from acoustic stressors and physical disturbance are not expected
to result in detectable changes to marine vegetation growth, survival, or propagation and are not expected to result in
population-level impacts.

Alternative 2 (Preferred Alternative): The number of individual impacts may increase under Alternative 2, but the types of
impacts would be the same as the No Action Alternative. Despite the increase, impacts from acoustic stressors and physical
disturbance are not expected to result in detectable changes to marine vegetation growth, survival, or propagation and are not
expected to result in population-level impacts.

Marine Invertebrates

(3.8)

No Action Alternative: The Navy considered all potential stressors and analyzed the following: acoustic (sonar and other non-
impulsive acoustic sources, explosives, and other impulsive acoustic sources); energy (electromagnetic devices and high
energy lasers); physical disturbance and strikes (vessels and in-water devices, military expended materials, and seafloor
devices); entanglement (fiber optic cables, guidance wires, and parachutes); ingestion (military expended materials); and
secondary (explosives and byproducts, metals, chemicals, and other materials).

Acoustics: Pursuant to the ESA, the use of all non-impulsive and impulsive acoustic sources will have no effect on ESA-listed
or proposed coral species. The use of all non-impulsive and impulsive acoustic sources will have no effect on elkhorn and
staghorn critical habitat.

Energy: Pursuant to the ESA, the use of electromagnetic devices and high energy lasers will have no effect on ESA-listed or
proposed coral species. The use of electromagnetic devices and high energy lasers will have no effect on critical habitat.

ESA: Endangered Species Act
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Table ES-1: Summary of Environmental Impacts for the No Action Alternative, Alternative 1, and Alternative 2 (Continued)

Resource Category

Summary of Impacts

Physical Disturbance and Strikes: Pursuant to the ESA, the use of vessels and in-water devices will have no effect on ESA-
listed or proposed coral species. The use of military expended materials and seafloor devices may affect but is not likely to
adversely affect ESA-listed or proposed coral species. The use of vessels, in-water devices, and seafloor devices would have
no effect on critical habitat. The use of military expended materials may affect but is not likely to adversely affect critical habitat.

Entanglement: Pursuant to the ESA, the use of fiber optic cables, guidance wires, and parachutes will have no effect on ESA-
listed or proposed coral species.

Ingestion: Pursuant to the ESA, the potential for ingestion of military expended materials will have no effect on ESA-listed or
proposed coral species.

Secondary: Pursuant to the ESA, secondary stressors may affect but are not likely to adversely affect ESA-listed or proposed
coral species and may affect but are not likely to adversely affect critical habitat.

Pursuant to the Essential Fish Habitat requirements of the Magnuson-Stevens Fishery Conservation and Management Act and
implementing regulations, the use of sonar and other acoustic sources, vessel noise, swimmer defense airguns, weapons firing
noise, electromagnetic sources, high energy lasers, vessel movement, in-water devices, and metal, chemical, or other material
contaminants will have no adverse effect on sedentary invertebrate beds or reefs that constitute Essential Fish Habitat or
Habitat Areas of Particular Concern. The use of electromagnetic sources will have minimal and temporary adverse impact to
invertebrates occupying water column Essential Fish Habitat or Habitat Areas of Particular Concern. The use of explosives, pile
driving, military expended materials, seafloor devices, and explosives and explosion byproduct contaminants may have an
adverse effect on Essential Fish Habitat by reducing the quality and quantity of sedentary invertebrate beds or reefs that
constitute Essential Fish Habitat or Habitat Areas of Particular Concern.

Alternative 1: The number of individual impacts may increase under Alternative 1, but the types of impacts would be the same
as the No Action Alternative. Despite the increase, impacts on marine invertebrates under Alternative 1 are not anticipated to
result in population-level impacts.

Alternative 2 (Preferred Alternative): The number of individual impacts may increase under Alternative 2, but the types of

impacts would be the same as the No Action Alternative. Despite the increase, impacts on marine invertebrates under
Alternative 2 are not anticipated to result in population-level impacts.

Fish
(3.9

No Action Alternative: The Navy considered all potential stressors and the following were analyzed: acoustic (sonar and other
non-impulsive acoustic sources, explosives, and other impulsive acoustic sources); energy (electromagnetic devices, high
energy lasers); physical disturbance and strikes (vessels and in-water devices, military expended materials, and seafloor
devices); entanglement (fiber optic cables and guidance wires, parachutes); ingestion (munitions and military expended
materials other than munitions); and secondary (explosives and explosion byproducts, metals, chemicals, and other materials).

ESA: Endangered Species Act

EXECUTIVE SUMMARY
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Table ES-1: Summary of Environmental Impacts for the No Action Alternative, Alternative 1, and Alternative 2 (Continued)

Resource Category

Summary of Impacts

Acoustic: Pursuant to the ESA, the use of sonar and other non-impulsive acoustic sources may affect but is not likely to
adversely affect ESA-listed fish species; will have no effect on Atlantic salmon or smalltooth sawfish critical habitat; and may
affect but is not likely to adversely affect Gulf sturgeon critical habitat. Pursuant to the ESA, the use of explosives and other
impulsive acoustic sources may affect and is likely to adversely affect ESA-listed Atlantic sturgeon, Gulf sturgeon, and
smalltooth sawfish;; may affect but is not likely to adversely affect the Atlantic salmon, largetooth sawfish, and shortnose
sturgeon; will have no effect on Atlantic salmon or smalltooth sawfish critical habitat; and may affect but is not likely to
adversely affect Gulf sturgeon critical habitat.

Energy: Pursuant to the ESA, the use of electromagnetic devices during training and testing activities may affect but is not
likely to adversely affect ESA-listed largetooth sawfish, smalltooth sawfish, shortnose sturgeon, Gulf sturgeon, and Atlantic
sturgeon; will have no effect on Atlantic salmon; will have no effect on Atlantic salmon or smalltooth sawfish critical habitat; and
may affect but is not likely to adversely affect Gulf sturgeon critical habitat. Pursuant to the ESA, the use of high energy lasers
will have no effect on ESA-listed fish species; and will have no effect on Atlantic salmon, smalltooth sawfish, or Gulf sturgeon
critical habitat.

Physical Disturbance and Strikes: Pursuant to the ESA, the use of vessels, in-water devices, military expended materials, and
seafloor devices may affect but is not likely to adversely affect ESA-listed fish species; may affect but is not likely to adversely
affect Gulf sturgeon critical habitat; and will have no effect on Atlantic salmon and smalltooth sawfish critical habitat.

Entanglement: Pursuant to the ESA, the use of fiber optic cables, guidance wires, and parachutes may affect but is not likely to
adversely affect ESA-listed fish species.

Ingestion: Pursuant to the ESA, the potential for ingestion of military expended materials may affect but is not likely to
adversely affect ESA-listed fish species.

Secondary Stressors: Pursuant to the ESA, secondary stressors may affect but are not likely to adversely affect ESA-listed fish
species and will have no effect on Atlantic salmon, smalltooth sawfish, and Gulf sturgeon critical habitat.

Pursuant to the Essential Fish Habitat requirements, the use of sonar and other active acoustic sources (Atlantic herring only),
explosives, pile driving, and electromagnetic devices may have a minimal and temporary adverse effect on the fishes that
occupy water column Essential Fish Habitat.

Alternative 1: The number of individual impacts may increase under Alternative 1, but the types of impacts would be the same
as the No Action Alternative. Despite the increase, impacts on fish under Alternative 1 are not expected to decrease the overall
fitness of any fish population.

Alternative 2 (Preferred Alternative): The number of individual impacts may increase under Alternative 2, but the types of
impacts would be the same as the No Action Alternative. Despite the increase, impacts on fish under Alternative 2 are not
expected to decrease the overall fitness of any fish population.

ESA: Endangered Species Act

ES-16

EXECUTIVE SUMMARY




ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

Table ES-1: Summary of Environmental Impacts for the No Action Alternative, Alternative 1, and Alternative 2 (Continued)

Resource Category

Summary of Impacts

Cultural Resources
(3.10)

No Action Alternative: The Navy considered all potential stressors and the following have been analyzed: acoustic
(underwater explosions, sonic booms, and cratering from underwater detonations) and physical disturbance and strike (use of
seafloor devices and deposition of military expended materials). Acoustic and physical disturbance and strike stressors would
not affect submerged prehistoric sites and submerged historic resources in accordance with Section 106 of the National
Historic Preservation Act because measures were previously implemented to protect these resources.

Alternative 1: The number of individual impacts may increase under Alternative 1, but the types of impacts would be the same
as the No Action Alternative. Despite the increase in activities under Alternative 1, acoustic and physical disturbance and strike
stressors would not affect submerged prehistoric sites and submerged historic resources in accordance with Section 106 of the
National Historic Preservation Act because measures were previously implemented to protect these resources.

Alternative 2 (Preferred Alternative): The number of individual impacts may increase under Alternative 2, but the types of
impacts would be the same as the No Action Alternative. Despite the increase in activities under Alternative 2, acoustic and
physical disturbance and strike stressors would not affect submerged prehistoric sites and submerged historic resources in
accordance with Section 106 of the National Historic Preservation Act because measures were previously implemented to
protect these resources.

Socioeconomic Resources
(3.11)

No Action Alternative: The Navy considered all potential stressors and the following have been analyzed: accessibility
(availability of access on the ocean and in the air); airborne acoustics (weapons firing, aircraft, and vessel noise); physical
disturbance and strikes (aircraft, vessels and in-water devices, military expended materials); and secondary impacts from
availability of resources. Impacts would be short term and temporary. Therefore, impacts on socioeconomic resources would be
negligible.

Alternative 1: The number of individual impacts may increase under Alternative 1, but the types of impacts would be the same
as the No Action Alternative. Despite the increase in activity under Alternative 1, impacts to socioeconomic resources would still
be considered short term and temporary. Therefore, impacts on socioeconomic resources would be negligible.

Alternative 2 (Preferred Alternative): The number of individual impacts may increase under Alternative 2, but the types of
impacts would be the same as the No Action Alternative. Despite the increase in activity under Alternative 2, impacts to
socioeconomic resources would still be considered short term and temporary. Therefore, impacts on socioeconomic resources
would be negligible.

Public Health and Safety
(3.12)

No Action Alternative: The Navy considered all potential stressors and the following have been analyzed: underwater energy;
in-air energy; physical interactions; and indirect impacts from sediment and water quality changes. Because of the Navy's
standard operating procedures, impacts on public health and safety would be unlikely.

Alternative 1: Despite the increase in activities under Alternative 1, Navy safety procedures would continue to prevent
proposed activities being co-located with public activities. Because of the Navy’s safety procedures, the potential for activities
to impact public health and safety under Alternative 1 would be unlikely.

Alternative 2 (Preferred Alternative): Despite the increase in activities under Alternative 2, Navy safety procedures would
continue to prevent proposed activities being co-located with public activities. Because of the Navy's safety procedures, the
potential for activities to impact public health and safety under Alternative 2 would be unlikely.

EXECUTIVE SUMMARY
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ES.7 STANDARD OPERATING PROCEDURES, MITIGATION, AND MONITORING

Within the Study Area, the Navy implements standard operating procedures, mitigation, and monitoring
efforts during the Proposed Action. Navy standard operating procedures have the indirect benefit of
reducing potential impacts on marine resources. Mitigation measures are designed to help reduce or
avoid potential impacts on marine resources. Marine species monitoring efforts are designed to track
compliance with take authorizations, evaluate the effectiveness of mitigation measures, and improve
understanding of the impacts of training and testing activities on marine resources.

ES.7.1 STANDARD OPERATING PROCEDURES

The Navy currently employs standard practices to provide for the safety of personnel and equipment,
including vessels and aircraft, as well as the success of the training and testing activities. In many cases
there are incidental environmental, socioeconomic, and cultural benefits resulting from standard
operating procedures. Standard operating procedures serve the primary purpose of providing for safety
and mission success, and are implemented regardless of their secondary benefits. This is what
distinguishes standard operating procedures, which are a component of the Proposed Action, from
mitigation measures, which are designed entirely for the purpose of reducing environmental impacts
resulting from the Proposed Action. Because of their importance for maintaining safety and mission
success, standard operating procedures have been considered as part of the Proposed Action under
each alternative, and therefore are included in the Chapter 3 (Affected Environment and Environmental
Consequences) environmental analyses for each resource.

ES.7.2 MITIGATION

The Navy recognizes that the Proposed Action has the potential to impact the environment. Unlike
standard operating procedures, which are established for reasons other than environmental benefit,
mitigation measures are modifications to the Proposed Action that are implemented for the sole
purpose of reducing a specific potential environmental impact on a particular resource. The Navy
undertook two assessment steps for each recommended mitigation measure (Step 1 is an effectiveness
assessment and Step 2 is an operational assessment). Table ES-2 summarizes the Navy’s recommended
mitigation measures with currently implemented mitigation measures for each activity category also
summarized in the table. These measures have been coordinated with NMFS and the U.S. Fish and
Wildlife Service through the consultation and permitting processes. The Record of Decision for this
EIS/OEIS will address any additional mitigation measures that may result from ongoing regulatory
processes.

ES.7.3 MITIGATION MEASURES CONSIDERED BUT ELIMINATED

A number of mitigation measures were suggested during the public comment periods for this EIS/OEIS
or previous Navy environmental documents. As a result of the assessment process, the Navy determined
that some of the suggested measures would likely be ineffective at reducing environmental impacts,
have an unacceptable operational impact based on the operational assessment, or would be
incompatible with Section 5.2.2, Overview of Mitigation Approach.

ES.7.4 MONITORING

The Navy is committed to demonstrating environmental stewardship while executing its National

Defense Mission and complying with the suite of federal environmental laws and regulations. As a
complement to the Navy’s commitment to avoiding and reducing impacts of the Proposed Action

through mitigation, the Navy will undertake monitoring efforts to track compliance with take
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authorizations, help evaluate the effectiveness of implemented mitigation measures, and gain a better
understanding of the impacts of the Proposed Action on marine resources. Taken together, mitigation
and monitoring comprise the Navy’s integrated approach for reducing environmental impacts from the
Proposed Action. The Navy’s overall monitoring approach will seek to leverage and build on existing
research efforts whenever possible.

Consistent with the cooperating agency agreement with NMFS, mitigation and monitoring measures
presented in this Final EIS/OEIS focus on the requirements for protection and management of marine
resources. Discussions with resource agencies during the consultation and permitting processes may
result in changes to the mitigation as described in this document. Such changes will be reflected in the
Record of Decision and consultation documents such as the ESA Biological Opinion.

The Integrated Comprehensive Monitoring Program is intended to coordinate monitoring efforts across
all regions where the Navy trains and to allocate the most appropriate level and type of effort for each
range complex. The current Navy monitoring program is composed of a collection of “range-specific”
monitoring plans, each of which was developed individually as part of MMPA and ESA compliance
processes as environmental documentation was completed. These individual plans establish specific
monitoring requirements for each range complex or testing range and are collectively intended to
address the Integrated Comprehensive Monitoring Program top-level goals. A Scientific Advisory Group
of leading marine mammal scientists developed recommendations that would serve as the basis for a
Strategic Plan for Navy monitoring. The Strategic Plan is intended to be a primary component of the
Integrated Comprehensive Monitoring Program and provide a “vision” for Navy monitoring across
geographic regions—serving as guidance for determining how to most efficiently and effectively invest
the marine species monitoring resources to address Integrated Comprehensive Monitoring Program top-
level goals and satisfy MMPA regulatory requirements. The objective of the Strategic Plan is to continue
the evolution of Navy marine species monitoring towards a single integrated program, incorporating
Scientific Advisory Group recommendations, and establishing a more transparent framework for
soliciting, evaluation, and implementing monitoring work across the Fleet range complexes.
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Table ES-2: Summary of Recommended Mitigation Measures

Activity Category or
Mitigation Area

Recommended Lookout
Procedural Measure

Recommended Mitigation Zone and
Protection Focus

Current Measure and Protection Focus

Specialized Training

Lookouts will complete the
Introduction to the U.S. Navy Afloat
Environmental Compliance Training
Series and the U.S. Navy Marine
Species Awareness Training or
civilian equivalent.

The mitigation zones observed by Lookouts
are specified for each Mitigation Zone
Procedural Measure below.

The mitigation zones observed by Lookouts
are specified for each Mitigation Zone
Procedural Measure below.

Low-Frequency and
Hull-Mounted Mid-
Frequency Active Sonar
during Anti-Submarine
Warfare and Mine
Warfare

2 Lookouts (general)

1 Lookout (minimally manned,
moored, or anchored)

Sources that can be powered down: 1,000 yd.
(914 m) and 500 yd. (457 m) power downs
and 200 yd. (183 m) shutdown for marine
mammals (hull-mounted mid-frequency and
low-frequency) and sea turtles (low-frequency
only).

Sources that cannot be powered down:

200 yd. (183 m) shutdown for marine
mammals and sea turtles.

Both: observation for concentrations of floating
vegetation (Sargassum or kelp paddies).

Hull-mounted mid-frequency: 1,000 yd.
(914 m) and 500 yd. (457 m) power downs
and 200 yd. (183 m) shutdown for marine
mammals and sea turtles; avoidance of
Sargassum rafts.

Low-frequency: None

High-Frequency and 1 Lookout 200 yd. (183 m) for marine mammals (high- Non-hull mounted mid-frequency: 200 yd.
Non-Hull Mounted Mid- frequency and mid-frequency), sea turtles (183 m) for marine mammals, floating
Frequency Active Sonar (bins MF8, MF9, MF10, and MF12 only), and vegetation, and kelp paddies.
concentrations of floating vegetation High-frequency: None
(Sargassum or kelp paddies).
Improved Extended 1 Lookout 600 yd. (549 m) for marine mammals, sea 1,000 yd. (914 m) for marine mammals and
Echo Ranging turtles, and concentrations of floating sea turtles; 400 yd. (366 m) for floating
Sonobuoys vegetation (Sargassum or kelp paddies). vegetation and kelp paddies.
Passive acoustic monitoring conducted with Passive acoustic monitoring conducted with
Navy assets participating in the activity. Navy assets participating in the activity.
Explosive Sonobuoys 1 Lookout 350 yd. (320 m) for marine mammals, sea None
Using 0.6-2.5 Pound turtles, and concentrations of floating
NEW vegetation (Sargassum or kelp paddies).
Passive acoustic monitoring conducted with
Navy assets participating in the activity.
Anti-Swimmer 1 Lookout 200 yd. (183 m) for marine mammals, sea 200 yd. (183 m) for marine mammals, sea

Grenades

turtles, and concentrations of floating
vegetation (Sargassum or kelp paddies).

turtles, floating vegetation, and kelp
paddies.

m: meter; NEW: net explosive weight; yd.: yard
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Table ES-2: Summary of Recommended Mitigation Measures (Continued)

Activity Category or
Mitigation Area

Recommended Lookout
Procedural Measure

Recommended Mitigation Zone and
Protection Focus

Current Measure and Protection Focus

Mine Countermeasure
and Neutralization
Activities Using Positive
Control Firing Devices

General: 1 or 2 Lookouts (NEW
dependent)

Diver-placed: 2 Lookouts

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs,
artificial reefs, shipwrecks, and live
hard bottom.

Both: NEW dependent for marine mammals,
sea turtles, and concentrations of floating
vegetation (Sargassum or kelp paddies).

Both: 350 yd. (320 m) from surveyed shallow
coral reefs, live hard bottom, artificial reefs, and
shipwrecks.

Both: 1 nm from beach in the VACAPES Range
Complex and 3,000 ft. (914 m) around
Fisherman Island for birds.

Diver-placed: 3.2 nm from an estuarine inlet
and 1.6 nm from shoreline within the Navy
Cherry Point Range Complex for sea turtles.

General: NEW dependent for marine
mammals and sea turtles.

Diver-placed: 700 yd. (640 m) for up to
20 Ib. NEW for marine mammals and
turtles.

Both: 1,000 ft. (305 m) from surveyed live
hard bottom, artificial reefs, and
shipwrecks.

Both: 1 nm from beach and 3,000 ft.
(914 m) around Fisherman Island in the
VACAPES Range Complex for birds.

Diver-placed: 3.2 nm from estuarine inlet
and 1.6 nm from shoreline in VACAPES,
Navy Cherry Point, and JAX Range
Complexes for sea turtles.

Mine Neutralization
Activities Using Diver-
Placed Time-Delay
Firing Devices

4 Lookouts

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs,
artificial reefs, shipwrecks, and live
hard bottom.

Up to 10 min. time-delay using up to 20 Ib.
NEW: 1,000 yd. (915 m) for marine mammals,
sea turtles, and concentrations of floating
vegetation (Sargassum or kelp paddies).

350 yd. (320 m) for surveyed shallow coral
reefs, live hard bottom, artificial reefs, and
shipwrecks.

1 nm from beach in the VACAPES Range
Complex and 3,000 ft. (914 m) around
Fisherman Island for birds.

3.2 nm from an estuarine inlet and 1.6 nm from
shoreline within the Navy Cherry Point Range
Complex for sea turtles.

10 min. time-day on 20 Ib. NEW:
1,450 yd. (1.3 km) for marine mammals
and sea turtles.

ft.: feet; JAX: Jacksonville; km: kilometer; Ib.: pound; m: meter; min.: minute; NEW: net explosive weight; nm: nautical mile; yd.: yard; VACAPES: Virginia Capes
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Table ES-2: Summary of Recommended Mitigation Measures (Continued)

Activity Category or
Mitigation Area

Recommended Lookout
Procedural Measure

Recommended Mitigation Zone and Protection
Focus

Current Measure and Protection Focus

Explosive and Non-
Explosive Gunnery
Exercises — Small- and
Medium-Caliber Using a
Surface Target

1 Lookout

Protective Measures
Assessment Protocol will
contain maps of surveyed
shallow coral reefs.

200 yd. (183 m) for marine mammals, sea turtles, and
concentrations of floating vegetation (Sargassum or
kelp paddies).

350 yd. (320 m) for surveyed shallow coral reefs.

200 yd. (183 m) for marine mammals, sea
turtles, floating vegetation, and surveyed
shallow coral reefs.

Explosive and Non-
Explosive Gunnery
Exercises — Large-
Caliber Using a Surface
Target

1 Lookout

Protective Measures
Assessment Protocol will
contain maps of surveyed
shallow coral reefs.

Explosive: 600 yd. (549 m) for marine mammals, sea
turtles, and concentrations of floating vegetation
(Sargassum or kelp paddies).

Non-Explosive: 200 yd. (183 m) for marine mammals,
sea turtles, and concentrations of floating vegetation
(Sargassum or kelp paddies).

Both: 70 yd. (64 m) within 30 degrees on either side of
the gun target line on the firing side for marine
mammals, sea turtles, and concentrations of floating
vegetation (Sargassum or kelp paddies).

Both: 350 yd. (320 m) for surveyed shallow coral reefs.

Explosive: 600 yd. (549 m) for marine
mammals, sea turtles, floating vegetation,
and surveyed shallow coral reefs.

Non-Explosive: 200 yd. (183 m) for
marine mammals, sea turtles, and
concentrations of floating vegetation
(Sargassum or kelp paddies).

Both: 70 yd. (64 m) around entire ship for
marine mammals and sea turtles.

Non-Explosive Missile
Exercises and Explosive
Missile Exercises
(Including Rockets) up to
250 Pound NEW Using
a Surface Target

1 Lookout

Protective Measures
Assessment Protocol will
contain maps of surveyed
shallow coral reefs.

900 yd. (823 m) for marine mammals, sea turtles, and
concentrations of floating vegetation (Sargassum or
kelp paddies).

350 yd. (320 m) for surveyed shallow coral reefs.

1,800 yd. (1.6 km) for marine mammals,
sea turtles, floating vegetation, and kelp
paddies.

Explosive Missile
Exercises Using 251—
500 Pound NEW Using
a Surface Target

1 Lookout

Protective Measures
Assessment Protocol will
contain maps of surveyed
shallow coral reefs.

2,000 yd. (1.8 km) for marine mammals, sea turtles,
and concentrations of floating vegetation (Sargassum or
kelp paddies).

350 yd. (320 m) for surveyed shallow coral reefs.

None

km: kilometer; Ib.: pound; m: meter; NEW: net explosive weight; yd.: yard
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Table ES-2: Summary of Recommended Mitigation Measures (Continued)

A Recommended S
LI R OIR) € Lookout Procedural RECIIITIE LI 2B Sl Current Measure and Protection Focus
Mitigation Area M Protection Focus
easure
Explosive and Non- 1 Lookout Explosive: 2,500 yd. (2.3 km) for marine Explosive: 5,100 yd. (4.7 km) for marine mammals,

Explosive Bombing
Exercises

Protective Measures
Assessment Protocol will
contain maps of
surveyed shallow coral
reefs.

mammals, sea turtles, and concentrations of
floating vegetation (Sargassum or kelp
paddies).

Non-Explosive: 1,000 yd. (914 m) for marine
mammals, sea turtles, and concentrations of
floating vegetation (Sargassum or kelp
paddies).

Both: 350 yd. (320 m) for surveyed shallow
coral reefs.

sea turtles, and floating vegetation.

Non-Explosive: 1,000 yd. (914 m) for marine
mammals, sea turtles, floating vegetation, and kelp
paddies.

Torpedo (Explosive) Testing | 1 Lookout 2,100 yd. (1.9 km) for marine mammals, sea 5,063 yd. (4.6 km) for marine mammals, sea
turtles, concentrations of floating vegetation turtles, floating vegetation, and jellyfish
(Sargassum or kelp paddies), and jellyfish aggregations.
aggregations. Passive acoustic monitoring conducted with Navy
Passive acoustic monitoring conducted with assets participating in the activity.
Navy assets participating in the activity.

Sinking Exercises 2 Lookouts 2.5 nm for marine mammals, sea turtles, 4.5 nm for marine mammals and sea turtles.
concentrations of floating vegetation 55 for floati at d iellviish
(Sargassum or kelp paddies), and jellyfish ~ M ?_r oating vegetation and Jellyls
aggregations. aggregations.
Passive acoustic monitoring conducted with Passive acoustic monitoring conducted with Navy
Navy assets participating in the activity. assets participating in the activity.

At-Sea Explosive Testing 1 Lookout 1,600 yd. (1.4 km) for marine mammals, sea None

Protective Measures
Assessment Protocol will
contain maps of
surveyed shallow coral
reefs.

turtles, and concentrations of floating
vegetation (Sargassum or kelp paddies).

350 yd. (320 m) for surveyed shallow coral
reefs.

Ordnance Testing — Line
Charge Testing

1 Lookout

900 yd. (823 m) for marine mammals, sea
turtles, and concentrations of floating
vegetation (Sargassum or kelp paddies).

880 yd. (805 m) for marine mammals and sea
turtles.

0.5 mi. (0.8 km) for Gulf sturgeon.

km: kilometer; Ib.: pound; m: meter; mi: mile; nm: nautical mile; yd.: yard
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Table ES-2: Summary of Recommended Mitigation Measures (Continued)

Activity Category or
Mitigation Area

Recommended Lookout
Procedural Measure

Recommended Mitigation Zone and
Protection Focus

Current Measure and Protection Focus

Ship Shock Trials

At least 10 Lookouts or
trained marine species
observers (or combination)

10,000 Ib. and 40,000 Ib. charge: 3.5 nm for
all locations for marine mammals, sea turtles,
concentrations of floating vegetation
(Sargassum or kelp paddies), jellyfish
aggregations, large schools of fish, and flocks
of seabirds.

10,000 Ib. charge: 3 nm/3.5 nm for VACAPES /
JAX for marine mammals, sea turtles, floating
vegetation, jellyfish aggregations, large schools of
fish, and flocks of seabirds.

40,000 Ib. charge: None.

Elevated Causeway

1 Lookout

60 yd. (55 m) for marine mammals, sea

Use

. L . > None
System — Pile Driving turtles, and concentrations of floating
vegetation (Sargassum or kelp paddies).
Vessel Movements 1 Lookout 500 yd. (457 m) for whales. 500 yd. (457 m) for whales.
200 yd. (183 m) for all other marine mammals | 200 yd. (183 m) for all other marine mammals
(except bow riding dolphins). (except bow riding dolphins).
Towed In-Water Device 1 Lookout 250 yd. (229 m) for marine mammals. 250 yd. (229 m) for marine mammals.

Precision Anchoring

No Lookouts in addition to
standard personnel
standing watch

Protective Measures
Assessment Protocol will
contain maps of surveyed
shallow coral reefs,
artificial reefs, shipwrecks,
and live hard bottom

Avoidance of precision anchoring within the
anchor swing diameter of surveyed shallow
coral reefs, live hard bottom, artificial reefs,
and shipwrecks.

Avoidance of precision anchoring within the anchor
watch circle diameter of surveyed shallow coral
reefs, live hard bottom, artificial reefs, and
shipwrecks.

North Atlantic Right Whale
Calving Habitat off the
Southeast United States

Activity-specific measures
described in the Lookout
Procedural Measures and
Mitigation Zone Procedural
Measures

Avoidance or minimization of conduct of
specific activities seasonally.

Use Early Warning System sightings data.

Avoidance or minimization of conduct of specific
activities seasonally.

Use Early Warning System sightings data.

JAX: Jacksonville; km: kilometer; Ib.: pound; m: meter; nm: nautical mile; VACAPES: Virginia Capes; yd.: yard
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Table ES-2: Summary of Recommended Mitigation Measures (Continued)

Activity Category or

Mitigation Area VRS e

Recommended
Lookout Procedural

Recommended Mitigation Zone and
Protection Focus

Current Measure and Protection Focus

North Atlantic Right Whale
Foraging Habitat off the

Northeast testing activities

Zone Procedural
Measures

3 Lookouts during
torpedo (non-explosive)

All other activity-specific
measures described in
the Lookout Procedural
Measures and Mitigation

Avoidance or minimization of conduct of
specific activities seasonally. Use Sighting
Advisory System sightings data.

Specific measures for torpedo (non-
explosive) testing activities year-round.

Avoidance or minimization of conduct of specific
activities seasonally. Use Sighting Advisory
System sightings data.

Conduct torpedo (non-explosive) testing activities
in five designated areas seasonally.

Submit written requests prior to conducting hull-
mounted surface and submarine active sonar
training or helicopter dipping in the mitigation area.

North Atlantic Right Whale
Mid-Atlantic Migration
Corridor

1 Lookout

Practice increased vigilance, exercise
extreme caution, and proceed at the slowest
speed that is consistent with safety, mission,
and training and testing objectives.

Practice increased vigilance, exercise extreme
caution, and proceed at the slowest speed that is
consistent with safety, mission, and training and
testing objectives.

West Indian Manatee Activity-specific

Zone Procedural
Measures

Habitat measures described in
the Lookout Procedural
Measures and Mitigation

Mayport, Florida: Comply with all federal,
state, and local Manatee Protection Zones;
sightings communication.

Port Canaveral, Florida: Pierside sonar
observations and sightings communication.

Kings Bay, Georgia: Pierside sonar
observations and sightings communication.

Camp Lejeune, North Carolina: Pile driving
observations and sightings log.

Mayport, Florida: Comply with all federal, state,
and local Manatee Protection Zones; sightings
communication.

Port Canaveral, Florida: Pierside sonar
observations and sightings communication.

Kings Bay, Georgia: Pierside sonar observations
and sightings communication.

Camp Lejeune, North Carolina: None

Planning Awareness Areas | Activity-specific

Limit planning major active sonar exercises.

Limit planning major active sonar exercises.

measures described in
the Lookout Procedural
Measures and Mitigation

Zone Procedural
Measures
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Table ES-2: Summary of Recommended Mitigation Measures (Continued)

Activity Category or
Mitigation Area

Recommended
Lookout Procedural
Measure

Recommended Mitigation Zone and
Protection Focus

Current Measure and Protection Focus

Shallow Coral Reefs, Hard
bottom Habitat, Artificial
Reefs, and Shipwrecks

No Lookouts in addition
to standard personnel
standing watch

Protective Measures
Assessment Protocol will
contain maps of
surveyed shallow coral
reefs, artificial reefs,
shipwrecks, and live hard
bottom

No precision anchoring within the anchor
swing diameter and no explosive mine
countermeasure and neutralization activities
within 350 yd. (320 m) of surveyed shallow
coral reefs, live hard bottom, artificial reefs,
and shipwrecks.

No explosive or non-explosive small-,
medium-, and large-caliber gunnery exercises
using a surface target; explosive or non-
explosive missile exercises using a surface
target; explosive or non-explosive bombing
exercises; or at-sea explosive testing within
350 yd. (320 m) of surveyed shallow coral
reefs.

Varying mitigation zone distances based on
marine mammal ranges to effects.

Live Hard bottom and
Shallow Coral Reefs within
South Florida Ocean
Measurement Facility

No Lookouts in addition
to standard personnel
standing watch

Protective Measures
Assessment Protocol will
contain maps of
surveyed shallow coral
reefs and live hard
bottom

Anchors and Mine-like Objects: Installation of
anchors and mine-like objects are conducted
using real-time GIS and GPS, along with
groundtruth and verification support, which
will help the Navy avoid sensitive marine
species and communities during deployment,
installation, and recovery.

Bottom Crawling Unmanned Underwater
Vehicles: If deployment occurs greater than
9.8 ft. (3 m) in depth, it will be conducted
using real-time GIS and GPS, along with
groundtruth and verification support, which
will help the Navy avoid sensitive marine
species and communities.

Anchors and Mine-like Objects: Installation of
anchors and mine-like objects are conducted using
real-time GIS and GPS, along with groundtruth
and verification support, which will help the Navy
avoid sensitive marine species and communities
during deployment, installation, and recovery.

Bottom Crawling Unmanned Underwater Vehicles:
None

ft.: feet; GIS: Geographic Information System; GPS: Global Positioning System; m: meter; yd.: yard
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Table ES-2: Summary of Recommended Mitigation Measures (Continued)

Activity Category or
Mitigation Area

Recommended
Lookout Procedural
Measure

Recommended Mitigation Zone and
Protection Focus

Current Measure and Protection Focus

Sea Turtle Nesting Habitat

Activity-specific
measures described in
the Lookout Procedural
Measures and Mitigation
Zone Procedural
Measures

Naval Surface Warfare Center, Panama City
Division: Sea turtle nesting season is defined
as from March through September;

Avoidance of ordnance testing — line charge
testing activities during the night during
nesting season.

Navy Cherry Point Range Complex: Positive
control and time-delay diver-placed mine
neutralization and countermeasure activities
remain 3.2 nm from estuarine inlets and

1.6 nm from shoreline from March through
September.

Naval Surface Warfare Center, Panama City
Division: Sea turtle nesting season is defined as
from May through September; Avoidance of
electromagnetic mine countermeasure and
neutralization activities within 32 yd. (30 m) of
shore during nesting season; Avoidance of
ordnance testing — line charge testing activities
(day and night) during nesting season.

VACAPES, Navy Cherry Point, and JAX Range
Complexes: Positive control diver-placed mine
neutralization and countermeasure activities
remain 3.2 nm from estuarine inlets and 1.6 nm
from shoreline.

Piping Plover Habitat in
Virginia

Activity-specific
measures described in
the Lookout Procedural
Measures and Mitigation
Zone Procedural
Measures

1 nm from beach in VACAPES Range
Complex and 3,000 ft. (914 m) around
Fisherman Island during positive control and
time-delay diver-placed mine neutralization
and countermeasure activities.

1 nm from beach in VACAPES Range Complex
and 3,000 ft. (914 m) around Fisherman Island
during positive control diver-placed mine
neutralization and countermeasure activities.

Gulf Sturgeon Habitat in the
Gulf of Mexico

Activity-specific
measures described in
the Lookout Procedural
Measures and Mitigation
Zone Procedural
Measures

No ordnance testing — line charge testing
activities will occur within nearshore Gulf of
Mexico waters in Escambia, Santa Rosa,
Okaloosa, Walton, Bay, and Gulf counties in
Florida from the shoreline to 1 mi. (1.6 km)
offshore between October and March (except
within the designated line charge testing
location on Santa Rosa Island).

No ordnance testing — line charge testing activities
will occur within nearshore Gulf of Mexico waters
in Escambia, Santa Rosa, Okaloosa, Walton, Bay,
and Gulf counties in Florida from the shoreline to
1 mi. (1.6 km) offshore between October and
March.

ft.: feet; JAX: Jacksonville; km: kilometer; m: meter; mi.: mile; nm: nautical mile; VACAPES: Virginia Capes; yd.: yard
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ES.7.5 REPORTING

The Navy is committed to documenting and reporting relevant aspects of training and testing activities
in order to document species sightings, reduce environmental impact, and improve future
environmental assessments. Initiatives include exercise and monitoring reporting, stranding response
plan, bird strikes, and manatee reporting.

ES.8 OTHER CONSIDERATIONS

ES.8.1 CONSISTENCY WITH OTHER FEDERAL, STATE, REGIONAL, AND LOCAL PLANS, POLICIES,
AND REGULATIONS

Based on an evaluation of consistency with statutory obligations, the Navy’s proposed training and
testing activities would not conflict with the objectives or requirements of federal, state, regional or
local plans, policies, or legal requirements. The Navy consulted with regulatory agencies as appropriate
during the NEPA process and before implementing the Proposed Action to ensure that all legal
requirements are met.

In accordance with the Coastal Zone Management Act, the Navy reviewed the enforceable policies of
each state and territory’s federally-approved Coastal Zone Management Plan relevant to the Study Area.
There are 18 states (Alabama, Connecticut, Delaware, Florida, Georgia, Louisiana, Maine, Maryland,
Massachusetts, Mississippi, New Hampshire, New Jersey, New York, North Carolina, Rhode Island, South
Carolina, Texas, and Virginia) and two U.S. territories (Puerto Rico and U.S. Virgin Islands) whose coastal
zones could be affected by the Proposed Action. Based on an evaluation of the effects of the Proposed
Action discussed in this EIS/OEIS and the enforceable policies of each state and territory’s Coastal Zone
Management Plan, and pursuant to 15 C.F.R. § 930.39, the Navy prepared consistency determinations
for the affected states and territories.

Many areas of the marine environment have some level of federal, state, or local management or
protection. Marine protected areas vary widely in purpose, managing agencies, management
approaches, level of protection, and restrictions on human uses. The levels of protection provided by
these marine protected areas range from fully protected reserves (i.e., no take of any species is
permitted) to sites allowing multiple uses, including fishing, recreation, and industrial uses (National
Marine Protected Areas Center 2008). EO 13158, Marine Protected Areas, requires each federal agency
whose actions affect the natural or cultural resources protected by a marine protected area to identify
such actions, and in taking such actions, avoid harm to those natural and cultural resources to the
maximum extent practicable. All resources of the marine protected areas located within the Study Area
have been incorporated into the analyses in Chapter 3 (Affected Environment and Environmental
Consequences). In accordance with EO 13158, the Navy has considered the potential impacts of its
proposed activities on the national system of marine protected areas that contain marine waters within
the Study Area. Management policies specific to military activities have been reviewed as well as any
area-specific prohibitions.

ES.8.2 RELATIONSHIP BETWEEN SHORT-TERM USE OF MAN’S ENVIRONMENT AND MAINTENANCE
AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

In accordance with NEPA, this EIS/OEIS analyzes the relationship between a project’s short-term impacts
on the environment and the effects that these impacts may have on the maintenance and enhancement
of the long-term productivity of the affected environment. The Proposed Action could result in both
short- and long-term environmental impacts. However, these are not expected to result in any impacts

ES-28 EXECUTIVE SUMMARY



ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

that would reduce environmental productivity, permanently narrow the range of beneficial uses of the
environment, or pose long-term risks to health, safety, or general welfare of the public.

ES.8.3 IRREVERSIBLE OR IRRETRIEVABLE COMMITMENT OF RESOURCES

For the Proposed Action, most resource commitments would be neither irreversible nor irretrievable.
Most impacts would be short term and temporary, or long lasting but within historical or desired
conditions. Because there would be no building or facility construction, the consumption of material
typically associated with such construction (e.g., concrete, metal, sand, fuel) would not occur. Energy
typically associated with construction activities would not be expended and irretrievably lost.

Implementation of the Proposed Action would require fuels used by aircraft and vessels. Since fixed- and
rotary-wing aircraft and ship activities would increase relative to the baseline, total fuel use would
increase. Therefore, total fuel consumption would increase under the Proposed Action, and this
nonrenewable resource would be considered irretrievably lost.

ES.8.4 ENERGY REQUIREMENTS AND CONSERVATION POTENTIAL OF ALTERNATIVES AND
MITIGATION MEASURES

Resources that will be permanently and continually consumed by project implementation include water,
electricity, natural gas, and fossil fuels; however, the amount and rate of consumption of these
resources would not result in significant environmental impacts or the unnecessary, inefficient, or
wasteful use of resources. Prevention of the introduction of potential contaminants is an important
component of mitigation of the alternatives’ adverse impacts. To the extent practicable, considerations
to prevent the introduction of potential contaminants are included.

Sustainable range management practices are in place that protect and conserve natural and cultural
resources and preserve access to training areas for current and future training requirements while
addressing potential encroachments that threaten to impact range and training area capabilities.
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1 PURPOSE AND NEED
1.1 INTRODUCTION

Major conflicts, terrorism, lawlessness, and natural disasters all have the potential to threaten national
security of the United States (U.S.). National security, prosperity, and vital interests of the United States
are increasingly tied to other nations because of the close relationships between the United States and
other national economies. The U.S. Department of the Navy (Navy) carries out training and testing
activities to be able to protect the United States against its enemies, to protect and defend the rights of
the United States and its allies to move freely on the oceans, and to provide humanitarian assistance to
failed states. The Navy operates on the world’s oceans, seas, and coastal areas—the international
maritime domain—on which 90 percent of the world’s trade and two-thirds of its oil are transported.
The majority of the world’s population also lives within a few hundred miles of an ocean.

The U.S. Congress, after World War 1, established the National Command Authorities to identify defense
needs based on the existing and emergent situations in the United States and overseas that must be
dealt with now or may be dealt with in the future. The National Command Authorities, which are
composed of the President and the Secretary of Defense, divide defense responsibilities among services.
The heads (secretaries) of each service ensure that military personnel are trained, prepared, and
equipped to meet those operational requirements.

Training and testing activities that prepare the Navy to fulfill its mission to protect and defend the
United States and its allies potentially impact the environment. These activities may trigger legal
requirements identified in many U.S. federal environmental laws, regulations, and executive orders.

Training. Navy personnel first undergo entry-level (or schoolhouse) training, which varies according to
their assigned warfare community (aviation, surface warfare, submarine warfare, and special warfare)
and the community’s unique requirements. Personnel then train within their warfare community at sea
in preparation for deployment; each warfare community has primary mission areas (areas of specialized
expertise that involve multiple warfare communities) that overlap one another, described in detail in
Chapter 2 (Description of Proposed Action and Alternatives). The Marine Corps similarly trains to
support its core capabilities.

Testing. The Navy researches, develops, tests, and evaluates new platforms?, systems, and technologies.
Many tests are conducted in realistic conditions at sea and can range in scale from testing new software,
to operating manned portable devices, to conducting ship shock trials. Testing activities may occur
independently of or in conjunction with training activities.

The Navy prepared this Environmental Impact Statement (EIS)/Overseas Environmental Impact
Statement (OEIS) to comply with the National Environmental Policy Act (NEPA) and Executive Order (EO)
12114. The Navy also prepared this EIS/OEIS to assess the potential environmental impacts associated
with the two categories of military readiness activities mentioned above: training and testing.
Collectively, the at-sea areas in this EIS/OEIS are referred to as the Atlantic Fleet Training and Testing
(AFTT) Study Area (Figure 1.1-1). The land areas and land activities associated with the range complexes
and operating areas (OPAREAs) within the AFTT Study Area (Study Area) were covered in previous
environmental documents and are not part of the analysis in this EIS/OEIS.

! Throughout this EIS/OEIS, ships and aircraft may be referred to as “platforms”; weapons, combat systems, sensors, and
related equipment may be referred to as “systems.”
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Figure 1.1-1: Atlantic Fleet Training and Testing Study Area
AFTT: Atlantic Fleet Training and Testing; OPAREA: Operating Area

PURPOSE AND NEED

1-3



ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

This Page Intentionally Left Blank

1-4 PURPOSE AND NEED



ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

1.2 THE NAVY’S ENVIRONMENTAL COMPLIANCE AND AT-SEA PoLICY

In 2000, the Navy completed a thorough review of its environmental compliance requirements for
training at sea and instituted a policy designed to comprehensively address them. The policy, known as
the At-Sea Policy, directed, in part, that the Navy develop a programmatic approach to environmental
compliance for exercises and training at sea for ranges and OPAREAs within its areas of responsibility
(U.S. Department of the Navy 2000). Ranges affected by the At-Sea Policy are designated water areas
that are managed and used to conduct training or testing activities. OPAREAs affected by the policy are
those ocean areas, defined by specific geographic coordinates, used by the Navy to undertake training
and testing activities. To meet the requirements of the policy, the Navy developed an updated Concept
of Operations for Phase Il Environmental Planning and Compliance for Navy Military Readiness and
Scientific Research Activities At Sea in September of 2010. The concept of operations laid out a plan to
achieve comprehensive environmental planning and compliance for Navy training and testing activities
at sea.

Phase | of the planning program. The first phase of the planning program was accomplished by
preparation and completion of individual or separate environmental documents for each range complex
and OPAREA. The Navy prepared NEPA/EO 12114 documents for range complexes and OPAREAs on the
east coast and in the Gulf of Mexico to analyze training and testing activities. Many of these range
complexes and OPAREAs predate World War Il and have remained in continuous use by naval forces.
The previous NEPA/EO 12114 documents cataloged training and testing activities, analyzed potential
environmental impacts, and supported permits and other requirements under applicable environmental
laws, regulations, and executive orders. As an example, Marine Mammal Protection Act (MMPA)
incidental take authorizations (also known as Letters of Authorization), issued by the National Marine
Fisheries Service (NMFS), were obtained for range complexes on the east coast and in the Gulf of Mexico
and will expire in early 2014°,

Phase Il of the planning program. The second phase of the planning program will cover activities
previously analyzed in Phase | NEPA/EO 12114 documents and also analyze additional geographic areas
including, but not limited to, pierside locations and transit routes. This EIS/OEIS is part of the second
phase of environmental planning documents needed to support the Navy’s request to obtain an
incidental take authorization from NMFS. The Navy reevaluated impacts from historically conducted
activities and updated the training and testing activities based on changing operational requirements,
including those associated with new platforms and systems. The Navy will use this new analysis to
support incidental take authorizations under the MMPA.

The Study Area combines the geographic scope of the range complexes on the east coast and in the Gulf
of Mexico, as well as study areas covered in NEPA documents for other OPAREAs on the east coast, and
analyzes ongoing, routine at-sea activities that occur during transit between these range complexes and
OPAREAs. The Navy expanded the geographic scope of this EIS/OEIS to include additional areas where
training and testing activities historically occur; this EIS/OEIS also includes new platforms and weapon
systems not addressed in previous NEPA/EO 12114 documents.

% The Navy did not reanalyze the land portions of these range complexes in this EIS/OEIS because the Incidental Take
Statements and Biological Opinions of nonjeopardy for those land portions will not be altered by the Proposed Action.
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1.3 PROPOSED ACTION

The Navy’s Proposed Action, described in detail in Chapter 2 (Description of Proposed Action and
Alternatives), is to conduct training and testing activities—which may include the use of active sound
navigation and ranging (sonar) and explosives—in the western Atlantic Ocean off the east coast of the
United States, in the Gulf of Mexico, and portions of the Caribbean Sea. These activities will also occur at
Navy pierside locations, Navy-contracted shipbuilder locations, port transit channels, and the lower
Chesapeake Bay (see Figure 1.1-1 and Section 2.1 [Description of the Atlantic Fleet Training and Testing
Study Area] for more detail on the geographic areas analyzed with regard to the Proposed Action). The
Proposed Action also includes activities such as sonar maintenance and gunnery exercises conducted
concurrently with ship transits and which may occur outside Navy range complexes and testing ranges.
The Proposed Action includes pierside sonar testing conducted as part of overhaul, modernization,
maintenance, and repair activities at shipyards and Navy piers.

1.4 PURPOSE OF AND NEED FOR PROPOSED
MILITARY READINESS TRAINING AND
TESTING ACTIVITIES

The purpose of the Proposed Action is to conduct
training and testing activities to ensure that the
Navy meets its mission, which is to maintain, train,
and equip combat-ready naval forces capable of
winning wars, deterring aggression, and maintaining
freedom of the seas. This mission is achieved in part
by conducting training and testing within the Study
Area.

The following sections are an overview of the need
for military readiness training and testing activities.

1.4.1 WHY THE NAVY TRAINS

Title 10 Section 5062 of the U.S. Code
provides: “The Navy shall be organized,
trained, and equipped primarily for prompt
and sustained combat incident to
operations at sea. It is responsible for the
preparation of naval forces necessary for
the effective prosecution of war except as
otherwise assigned and, in accordance with
integrated joint mobilization plans, for the
expansion of the peacetime components of
the Navy to meet the needs of war.”

Naval forces must be ready for a variety of military operations—from large-scale conflict to maritime
security and humanitarian assistance/disaster relief—to deal with the dynamic, social, political,
economic, and environmental issues that occur in today’s world. The Navy supports these military
operations through its continuous presence on the world’s oceans: the Navy can respond to a wide
range of issues because, on any given day, over one-third of its ships, submarines, and aircraft are
deployed overseas. Naval forces must be prepared for a broad range of capabilities—from full-scale
armed conflict in a variety of different geographic areas’® to disaster relief efforts*—before deployment
on the world's oceans. To learn these capabilities, personnel must train with the equipment and systems
that will achieve military objectives. The training process provides personnel with an in-depth
understanding of their individual limits and capabilities; the training process also helps the testing

community improve new weapon systems.

Modern weapons bring both unprecedented opportunity and innumerable challenges to the Navy. For
example, modern (or smart) weapons are very accurate and help the Navy accomplish its mission with

3 Operation Iraqi Freedom in Iraq and Operation Enduring Freedom in Afghanistan; maritime security operations, including anti-
piracy efforts like those in Southeast Asia and the Horn of Africa.

* Evacuation of noncombatants from American embassies under hostile conditions, as well as humanitarian assistance/disaster
relief like the tsunami responses in 2005 and 2011 and Haiti’s earthquake in 2009.
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greater precision and far less collateral damage than in past conflicts; however, modern weapons are
very complex to use. Military personnel must train regularly with these weapons to understand the
capabilities, limitations, and operations of the platform or system. Modern military actions require
teamwork among hundreds or thousands of people and the use of various equipment, vehicles, ships,
and aircraft to achieve success.

Military readiness training and preparation for deployment include everything from teaching basic and
specialized individual military skills to intermediate skills or small unit training. As personnel increase in
skill level and complete the basic training, they advance to intermediate and larger exercise training
events, which culminate in advanced, integrated training events composed of large groups of personnel
and, in some instances, joint service exercises’.

Military readiness training must be as realistic as possible to provide the experiences so important to
success and survival. While simulators and synthetic training are critical elements of training—to provide
early skill repetition and enhance teamwork—there is no substitute for live training in a realistic
environment. The range complexes, test ranges, and OPAREAs have these realistic environments, with
sufficient sea and airspace vital for safety and mission success. Just as a pilot would not be ready to fly
solo after simulator training, a Navy commander cannot allow military personnel to engage in real
combat activities based merely on simulator training.

1.4.2 FLEET READINESS TRAINING PLAN

The Navy developed the Fleet Response Plan to
ensure the constant readiness of naval forces.
This plan maintains, staffs, and trains naval
forces to deploy for missions. The Fleet Response
Plan increases the number of personnel and
vessels that can be deployed on short notice. For
example, the Navy completed an unscheduled
deployment of an additional aircraft carrier to
the Middle East in January 2007 because of
adherence to the Fleet Response Plan.
Observance of the Fleet Response Plan also
allows the Navy to respond to global events
more robustly while maintaining a structured
process that ensures continuous availability of
trained, ready Navy forces.

The Fleet Readiness Training Plan implements

the requirements in the Fleet Response Plan. The Figure 1.4-1: Fleet Readiness Training Plan

Fleet Readiness Training Plan outlines the training

activities required for military readiness that prepares Navy personnel for any conflict or operation. The
Navy’s building-block approach to training is cyclical and qualifies its personnel to perform their assigned
missions. Training activities proceed in four phases: basic, integrated, sustainment, and maintenance, as
depicted in Figure 1.4-1.

> Large group exercises may include carrier strike groups and expeditionary strike groups. Joint exercises may be with other
U.S. services and other nations.

PURPOSE AND NEED 1-7



ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

1.4.2.1 Basic Phase

The basic phase consists of training exercises performed by individual ships and aircraft; it is
characterized mostly as unit level training. Fundamental combat skills are learned and practiced during
this phase. Operating area and range support requirements for unit level training are of relatively
modest size compared to large-scale, major exercises. Training exercises with two or more units (ships
or aircraft, or both), known as coordinated unit level training exercises, are also included in the basic
phase. These training exercises further refine the basic, fundamental skills while increasing difficulty
through coordination with other units.

Access to local range complexes and OPAREAs near the locations where Sailors and Marines are
stationed reduces the amount of travel time and training costs.

1.4.2.2 Integrated Phase

The integrated phase combines the units involved in the basic, coordinated unit-level training into strike
groups. Strike groups are composed of multiple ships and aircraft. Strike group skills and proficiencies
are developed and evaluated through major exercises. The integrated phase concludes when the strike
group is certified for deployment, meaning that the strike group demonstrated the skills and
proficiencies across the entire spectrum of warfare that may be needed during deployment.

Major exercises in this phase require access to large, relatively unrestricted ocean OPAREAs, multiple
targets, and unique range attributes (oceanographic features, proximity to naval bases, and land-based
targets).

1.4.2.3 Sustainment Phase

The strike group needs continued training activities to maintain its skills after certification for
deployment in the integrated phase; these continued training activities fall within the sustainment
phase. Sustainment phase activities provide strike groups additional training, as well as the ability to
evaluate new and developing technologies and to evaluate and develop new tactics.

Similar to the integrated phase, sustainment exercises require access to large, relatively unrestricted
ocean OPAREAs and their unique range attributes to support the scenarios.

1.4.2.4 Maintenance Phase

Naval forces enter the maintenance phase after returning from deployment. Maintenance may involve
relatively minor repair or major overhaul, depending on the system and its age. The maintenance phase
also includes testing a ship's systems; these tests may take place pierside or at sea. Naval forces reenter
the basic phase upon completion of the maintenance phase.

1.4.3 WHY THE NAVY TESTS

The Navy’s research and acquisition community conducts military readiness activities that involve
testing. The Navy tests ships, aircraft, weapons, combat systems, sensors, and related equipment, and it
conducts scientific research activities to achieve and maintain military readiness. The fleet identifies
military readiness requirements to support its mission; the Navy's research and acquisition community,
including the Navy's systems commands and associated scientific research organizations, provides Navy
personnel with ships, aircraft, weapons, combat systems, sensors, and related equipment. The Navy’s
research and acquisition community is responsible for researching, developing, testing, evaluating,
acquiring, and delivering modern platforms and systems to the fleet—and supporting the systems
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throughout their life. The Navy’s research and acquisition community is responsible for furnishing high-
quality platforms, systems, and support matched to the requirements and priorities of the fleet, while
providing the necessary high return on investment to the American taxpayer.

The Navy’s research and acquisition community includes the following:

e The Naval Air Systems Command, which develops, acquires, delivers, and sustains aircraft
and systems with proven capability and reliability to ensure that Sailors achieve mission
success.

e The Naval Sea Systems Command, which develops, acquires, delivers, and maintains surface
ships, submarines, and weapon system platforms that provide the right capability to Sailors.

e The Space and Naval Warfare Systems Command, which provides Sailors with knowledge
superiority by developing, delivering, and maintaining effective, capable, and integrated
command, control, communications, computer, intelligence, and surveillance systems.

e The Office of Naval Research, which plans, fosters, and encourages scientific research that
promotes future naval seapower and enhances national security.

e The Naval Research Laboratory, which conducts a broad program of scientific research,
technology, and advanced development to meet the complex technological challenges of
today’s world.

The Navy’s research and acquisition community, in cooperation with private companies, designs, tests
and builds components, systems, and platforms to address requirements identified by the fleets. Private
companies are contracted to assist the Navy in acquiring the platform, system, or upgrade. The Navy’s
research and acquisition community must test and evaluate the platform, system, or upgrade to validate
whether it performs as expected and to determine whether it is operationally effective, suitable,
survivable, and safe for its intended use by the fleet.

Testing performed by the Navy’s research and acquisition community can be categorized as scientific
research testing, private contractor testing, developmental testing and operational testing (including lot
acceptance testing), fleet training support, follow-on test and evaluation, or maintenance and repair
testing. Fleet training events often offer the most suitable environment for testing a system because
such training is designed to accurately replicate operational conditions. System tests, therefore, are
often embedded in training events such that it would be difficult for an observer to differentiate the two
activities.

e Scientific research testing. Navy testing organizations conduct scientific research to evaluate
emerging threats or technology enhancement before developing a new system. As an example,
testing might occur on a current weapon system to determine if a newly developed technology
would improve system accuracy or enhance safety to personnel.

e Private contractor testing. Contractors are often required to conduct performance and
specification tests before delivering a system or platform to the Navy. These tests may be
conducted on a Navy range, in a Navy OPAREA, or seaward of ranges and OPAREAs; these tests
are sometimes done in conjunction with fleet training activities.

o Developmental testing. A series of tests are conducted by specialized Navy units to evaluate a
platform or system’s performance characteristics and to ensure that it meets all required
specifications.

e Operational testing. Operations are conducted with the platform or system as it would be used
by the fleet.
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o Fleet training support. Systems still under development may be integrated on ships or aircraft
for testing. If training has not been developed for use of a particular system, the Navy’s systems
commands may support the fleet by providing training on the operation, maintenance, and
repair of the system during developmental testing activities.

e Follow-on test and evaluation. A follow-on test and evaluation phase occurs when a platform
receives a new system, after a significant upgrade to an existing system, or when the system
failed to meet contractual performance specifications during previous testing. Tests similar to
those conducted during the developmental testing or operational testing phase are conducted
again, as needed, to ensure that the modified or new system meets performance requirements
and does not conflict with existing platform systems and subsystems.

o Maintenance and repair testing. Following periodic maintenance, overhaul, modernization, or
repair of systems, testing of the systems may be required to assess performance. These testing
activities may be conducted at shipyards or Navy piers.

Preparatory checks of a platform or system-to-be-tested are often made prior to actual testing to ensure
the platform or system is operating properly. This preparatory check is similar to checking the wipers
and brakes on a car before taking a trip. These checks are done to ensure everything is operating
properly before expending the often-considerable resources involved in conducting a full-scale test. For
example, the MH-60 helicopter program often conducts a functional check of its dipping sonar system in
a nearshore area before conducting a more rigorous test of the sonar system farther offshore. Pierside
platform and systems checks are conducted during Navy repair and construction activities and are
essential to ensure safe operation of the platform or system at sea.

The Navy uses a number of different testing methods, including computer simulation and analysis,
throughout the development of platforms and systems. Although simulation is a key component in the
development of platforms and systems, it cannot provide information on how a platform or system will
perform or whether it will be able to meet performance and other specification requirements in the
environment in which it is intended to operate without comparison to actual performance data. For this
reason, platforms and systems must undergo at-sea testing at some point in the development process.
Thus, like the fleet, the research and acquisition community requires access to large, relatively
unrestricted ocean operating areas, multiple strike targets, and unique range attributes to support its
testing requirements. Navy platforms and systems must be tested and evaluated within the broadest
range of operating conditions available (e.g., bathymetry, topography, geography) because Navy
personnel must be capable of performing missions within the wide range of conditions that exist
worldwide. Furthermore, Navy personnel must be assured that platforms and systems will meet
performance specifications in the real-world environment in which they will be operated.

1.5 OVERVIEW AND STRATEGIC IMPORTANCE OF EXISTING RANGE COMPLEXES AND TESTING
RANGES

The Navy historically uses areas along the eastern coast of the United States and in the Gulf of Mexico
for training and testing. These areas were designated by the Navy into geographic regions, and named
"range complexes" (Figure 1.1-1). A range complex is a set of adjacent areas of sea space, undersea
space, land ranges, and overlying airspace delineated for military training and testing activities. Range
complexes provide controlled and safe environments where military ship, submarine, and aircraft crews
can train in realistic conditions. The combination of undersea ranges and operating areas with land
training ranges, safety landing fields, and nearshore amphibious landing sites is critical to realistic
training, which allows electronics on the range to capture data on the effectiveness of tactics and
equipment—data that provide a feedback mechanism for training evaluation.
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In previous decades, the Navy developed facilities in the Study Area to provide support for at-sea testing
of platforms and systems. These existing facilities support specific Navy testing requirements. Fleet
assets support testing activities on test ranges, while systems commands frequently conduct tests on
fleet range complexes and use fleet assets to support the testing. Range complexes must provide
flexibility to meet these diverse training and testing requirements given the wide range of warfare
specialties and range of skills and proficiencies the fleets must demonstrate before certification for
deployment.

The range complexes and testing ranges analyzed in this EIS/OEIS have each existed for many decades,
some dating back to the 1940s. Range use and infrastructure have developed over time as training and
testing requirements in support of modern warfare have evolved. The Navy has not proposed and is not
proposing to create new range complexes or operating areas. Further, only activities historically
conducted or similar to those historically conducted within the at-sea portions of the current range
complexes are proposed and therefore analyzed within this EIS/OEIS. Land-based activities were
analyzed in prior EISs/OEISs and, therefore, are not re-addressed within this document. Thus, for
example, activities conducted at Rodman Range in the Jacksonville Range Complex are not included in
this EIS/OEIS.

Proximity of the AFTT range complexes to naval homeports is strategically important to the Navy
because close access allows for efficient execution of training activities and non-training maintenance
functions and access to alternate airfields when necessary. The proximity of training to homeports also
ensures that Sailors and Marines do not have to routinely travel far from their families. For example, the
Norfolk and Jacksonville areas are home to thousands of military families. The Navy is required to track
and, where possible, limit the amount of time Sailors and Marines spend deployed from home. Less time
away from home is an important factor in military readiness, morale, and retention. The proximate
availability of the AFTT range complexes is critical to Navy efforts in these areas.

Northeast Range Complexes: The Northeast Range Complexes are the Boston Range Complex,
Narragansett Bay Range Complex, and Atlantic City Range Complex, which consist of OPAREAs and
associated special use airspace for fleet training and testing activities. The OPAREAs and special use
airspace areas are the Boston OPAREA, Narragansett Bay OPAREA, and Atlantic City OPAREA. These
complexes occupy waters off the coasts of Maine, New Hampshire, Massachusetts, Rhode Island,
Connecticut, New York, and New Jersey.

Naval Undersea Warfare Center Division, Newport Testing Range: The Naval Undersea Warfare Center
Division, Newport Testing Range consists of waters within Narragansett Bay; nearshore waters of Rhode
Island Sound; Block Island Sound; and coastal waters of New York, Connecticut, and Massachusetts.

Virginia Capes Range Complex: The Virginia Capes Range Complex consists of an OPAREA and several
associated special use airspaces. The Virginia Capes OPAREA extends southward from the Delaware-
Maryland border along the coast of Maryland, Virginia, and North Carolina.

Navy Cherry Point Range Complex: The Navy Cherry Point Range Complex consists of an OPAREA and
associated special use airspace. The Navy Cherry Point OPAREA extends southeast along the coast of
North Carolina.

Jacksonville Range Complex: The Jacksonville Range Complex consists of two OPAREAs and associated
special use airspace. The OPAREAs extend southward from the North Carolina-South Carolina border
and along the coasts of South Carolina, Georgia, and Florida.
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Naval Surface Warfare Center Carderock Division, South Florida Ocean Measurement Facility Testing
Range: The South Florida Ocean Measurement Facility Testing Range is located at two sites just south of
Fort Lauderdale, Florida.

Key West Range Complex: The Key West Range Complex consists of an OPAREA and associated
extensive special use airspace in proximity to Key West, Florida.

Gulf of Mexico Range Complex: The Gulf of Mexico Range Complex consists of four OPAREAs and
associated special use airspace in the Gulf of Mexico. These four OPAREAs are proximal to Panama City,
Pensacola, New Orleans, and Corpus Christi.

Naval Surface Warfare Center, Panama City Division Testing Range: The Naval
Surface Warfare Center, Panama City Division conducts testing activities in the
Pensacola and Panama City OPAREAs, in St. Andrew Bay, and military warning
areas W-151, W-155, and W-470.

Information on the range complexes and testing ranges included in the Study
Area can be found in Section 2.1 (Description of the Atlantic Fleet Training and
Testing Study Area).

1.6 THE ENVIRONMENTAL PLANNING PROCESS

The National Environmental Policy Act (NEPA) of 1969 requires federal agencies
to examine the environmental impacts of their proposed actions within the
United States and its territories. An EIS is a detailed public document that
provides an assessment of the potential effects that a major federal action might
have on the human environment, which includes the natural environment. The
Navy undertakes environmental planning for major Navy actions occurring
throughout the world in accordance with applicable laws, regulations, and
executive orders.

1.6.1 NATIONAL ENVIRONMENTAL POLICY ACT REQUIREMENTS

The first step in the NEPA process (Figure 1.6-1) for an EIS is to prepare a Notice
of Intent to develop an EIS. The Notice of Intent is published in the Federal
Register and provides an overview of the proposed action and the scope of the
EIS. The Notice of Intent is also the first step in engaging the public.

Scoping is an early and open process for developing the “scope” of issues to be
addressed in an EIS and for identifying significant issues related to a proposed
action. The scoping process for an EIS is initiated by publication of the Notice of
Intent in the Federal Register and local newspapers. During scoping, the public
helps define and prioritize issues through public meetings and written

comments. Figure 1.5-1:
National

Subsequent to the scoping process, a Draft EIS is prepared to assess potential Environmental

impacts of the proposed action and alternatives on the environment. When Policy Act Process

completed, a Notice of Availability is published in the Federal Register and
notices are placed in local or regional newspapers announcing the availability of the Draft EIS. The Draft
EIS is circulated for review and comment; public meetings are also held.
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The Final EIS addresses all public comments received on the Draft EIS. Responses to public comments
may include correction of data, clarifications of and modifications to analytical approaches, and
inclusion of new or additional data or analyses.

Finally, the decision maker will issue a Record of Decision no earlier than 30 days after a Final EIS is
made available to the public.

1.6.2 EXECUTIVE ORDER 12114

Executive Order 12114, Environmental Impacts Abroad of Major Federal Actions, directs federal agencies
to provide for informed environmental decision making for major federal actions outside the United
States and its territories. Presidential Proclamation 5928, issued December 27, 1988, extended the
exercise of U.S. sovereignty and jurisdiction under international law to 12 nautical miles (nm); however,
the proclamation expressly provides that it does not extend or otherwise alter existing federal law or
any associated jurisdiction, rights, legal interests, or obligations. Thus, as a matter of policy, the Navy
analyzes environmental effects and actions within 12 nm under NEPA (an EIS) and those effects
occurring beyond 12 nm under the provisions of EO 12114 (an OEIS).

1.6.3 OTHER ENVIRONMENTAL REQUIREMENTS CONSIDERED

The Navy must comply with all applicable federal environmental laws, regulations, and executive orders,
including, but not limited to, those listed below. Further information can be found in Chapter 3 (Affected
Environment and Environmental Consequences) and Chapter 6 (Additional Regulatory Considerations).

e Abandoned Shipwreck Act

e Antiquities Act

e (Clean Air Act

e (Clean Water Act

e Coastal Zone Management Act

e Endangered Species Act

e Magnuson-Stevens Fishery Conservation and Management Act

e Marine Mammal Protection Act

e Migratory Bird Treaty Act

e National Historic Preservation Act

e National Marine Sanctuaries Act

e Rivers and Harbors Act

e EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations

e EO 12962, Recreational Fisheries

e EO 13045, Protection of Children from Environmental Health Risks and Safety Risks

e EO 13089, Coral Reef Protection

e EO 13158, Marine Protected Areas

e EO 13175, Consultation and Coordination with Indian Tribal Governments

e EO 13547, Stewardship of the Ocean, Our Coasts, and the Great Lakes

1.7 ScopPE AND CONTENT

In this EIS/OEIS, the Navy assessed military readiness training and testing activities that could potentially
impact human and natural resources, especially marine mammals, sea turtles, and other marine
resources. The range of alternatives includes the No Action and other reasonable courses of action. In
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this EIS/OEIS, the Navy analyzed direct, indirect, cumulative, short-term, long-term, irreversible, and
irretrievable impacts. The Navy is the lead agency for the Proposed Action and is responsible for the
scope and content of this EIS/OEIS. The National Marine Fisheries Service is a cooperating agency
because of its expertise and regulatory authority over marine resources. Additionally, this document will
serve as NMFS’ NEPA documentation for the rule-making process under the MMPA.

In accordance with the Council on Environmental Quality Regulations, 40 C.F.R. § 1505.2, the Navy will
issue a Record of Decision that provides the rationale for choosing one of the alternatives. The decision
will be based on factors analyzed in this EIS/OEIS, including military training and testing objectives, best
available science and modeling data, potential environmental impacts, and public interest.

1.8 ORGANIZATION
To meet the need for decision making, this EIS/OEIS is organized as follows:

e Chapter 1 describes the purpose of and need for the Proposed Action.

e Chapter 2 describes the Proposed Action, alternatives considered but eliminated in the EIS/OEIS,
and alternatives to be carried forward for analysis in the EIS/OEIS (including the preferred
alternative).

e Chapter 3 describes the existing conditions of the affected environment and analyzes the
potential impacts of the training and testing activities in each alternative.

e Chapter 4 describes the analysis of cumulative impacts, which are the impacts of the Proposed
Action when added to past, present, and reasonably foreseeable future actions.

e Chapter 5 describes the measures the Navy evaluated that could mitigate impacts to the
environment.

e Chapter 6 describes other considerations required by NEPA and describes how the Navy
complies with other federal, state, and local plans, policies, and regulations.

e Chapter 7 includes a list of the EIS/OEIS preparers.

e Chapter 8 includes a list of agencies, government officials, tribes, groups, and individuals on the
distribution lists for receipt of the Draft EIS/OEIS, Proposed Rule notification, and the Final
EIS/OEIS.

e Appendices provide technical information that supports the EIS/OEIS analyses and its
conclusions.

1.9 RELATED ENVIRONMENTAL DOCUMENTS

The progression of NEPA/EO 12114 documentation for Navy activities has developed from planning
individual range complex exercises and testing events to theater assessment planning that spans
multiple years and covers multiple range complexes. The following publicly available documents relate
to Navy training and testing activities and may be referenced in this EIS/OEIS, as appropriate:

e Final Atlantic Fleet Active Sonar Training Environmental Impact Statement/Overseas
Environmental Impact Statement (December 2008)

e Virginia Capes Range Complex Final Environmental Impact Statement/Overseas Environmental
Impact Statement (March 2009), Navy Cherry Point Range Complex Final Environmental Impact
Statement/Overseas Environmental Impact Statement (April 2009), Jacksonville Range Complex
Final Environmental Impact Statement/Overseas Environmental Impact Statement (March
2009), Gulf of Mexico Range Complex Final Environmental Impact Statement/Overseas
Environmental Impact Statement (December 2010), and Final Environmental
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Assessment/Overseas Environmental Assessment on the Key West Range Complex (January
2010)

e Final Environmental Assessment for the Homebasing of the MH-60R/S on the East Coast of the
United States (May 2002)

e Final EIS for Proposed Homeporting of Additional Surface Ships at Naval Station Mayport, Florida
(January 2009)

e Final EIS for Introduction of the P-8A Multi-Mission Maritime Aircraft into the U.S. Navy Fleet
(March 2009)

e EISfor Introduction of F/A-18E/F Super Hornets to the East Coast of the U.S. (July 2003)

e Shock Trials of the Mesa Verde (LPD-19) Final EIS/OEIS (May 2008)

e Environmental Impact Statement for the Shock Trial of the Winston S Churchill (DDG-81)
(February 2001)

e Overseas Environmental Assessment for High Speed Sea Trials in the Gulf of Mexico (June 2009)

e Programmatic Overseas Environmental Assessment on Sinking Exercises (SINKEX) in the Western
Atlantic Ocean (March 2006)

e Final Overseas Environmental Impact Statement/Environmental Impact Statement for Undersea
Warfare Training Range (June 2009)

e Final Environmental Impact Statement/Overseas Environmental Impact Statement for Naval
Surface Warfare Center, Panama City Division Mission Activities (September 2009)

e Environmental Assessment of Test Operations in Rhode Island Waters for the Naval Undersea
Warfare Center Division Newport (May 2008)

e Environmental Impact Statement for Surveillance Towed Array Sensor System Low-Frequency
Active (SURTASS LFA) Sonar (April 2007)

e Final Environmental Assessment for the Transition of E-2C Hawkeye to E-2D Advanced Hawkeye
at Naval Station Norfolk, Virginia and Naval Base Ventura County Point Mugu, California
(January 2009)

e Final Environmental Assessment for the Homeporting of Six Zumwalt Class Destroyers at East
and West Coast Installations (Including Hawaii) (May 2008)
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2 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES

The Department of the Navy’s (Navy) Proposed Action is to conduct training and testing activities— that
may include the use of active sonar and explosives'—primarily within existing range complexes and
testing ranges in the western Atlantic Ocean off the east coast of the United States, in the Gulf of
Mexico, and in portions of the Caribbean Sea. These activities will also occur at Navy pierside locations,
Navy-contracted shipbuilder locations, port transit channels, and the lower Chesapeake Bay

(Figure 2.1-1). The Proposed Action includes activities such as sonar maintenance and gunnery exercises
conducted concurrently with ship transits and that may occur outside of Navy range complexes and
testing ranges. The Proposed Action also includes pierside sonar testing conducted as part of overhaul,
modernization, maintenance, and repair activities at Navy piers, as well as new construction at Navy-
contracted shipbuilder locations.

Through this Environmental Impact Statement (EIS)/Overseas Environmental Impact Statement (OEIS),
the Navy will

e Reassess the environmental analysis of Navy at-sea training and testing activities contained in
seven separate EISs/OEISs and various Environmental Assessments (EAs)/Overseas
Environmental Assessments (OEAs) and consolidate these analyses into a single environmental
planning document. This reassessment will support reauthorization of incidental takes of marine
mammals under the Marine Mammal Protection Act (MMPA) and incidental takes of threatened
and endangered marine species through consultation under Section 7 of the Endangered
Species Act (ESA). The following seven EIS/OEIS documents are being consolidated:

= Final Atlantic Fleet Active Sonar Training Environmental Impact Statement/Overseas
Environmental Impact Statement (December 2008)

= Virginia Capes Range Complex Final Environmental Impact Statement/Overseas
Environmental Impact Statement (March 2009)

= Navy Cherry Point Range Complex Environmental Impact Statement/Overseas Environmental
Impact Statement (April 2009)

= Jacksonville Range Complex Final Environmental Impact Statement/Overseas Environmental
Impact Statement (March 2009)

=  Final Environmental Impact Statement/Overseas Environmental Impact Statement, Naval
Surface Warfare Center Panama City Division Mission Activities (September 2009)

= Gulf of Mexico Range Complex Final Environmental Impact Statement/Overseas
Environmental Impact Statement (December 2010)

»  Final Overseas Environmental Impact Statement/Environmental Impact Statement,
Undersea Warfare Training Range (June 2009)

e Adjust baseline training and testing activities from current levels to the level needed to support
Navy training and testing requirements beginning January 2014. As part of the adjustment, the
Navy accounts for other activities and sound sources not addressed in the previous analyses.

e Analyze the potential environmental impacts of training and testing activities in additional areas
(areas not covered in previous documents) where training and testing historically occurs,
including Navy ports, naval shipyards, and Navy-contractor shipyards, and the transit channels
serving these areas.

! The terms ‘explosive’ and ‘high-explosive’ are used interchangeably throughout the document.
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e Update the at-sea environmental impact analyses for Navy activities in the previous documents
to account for force structure changes, including those resulting from the development, testing,
and use of weapons, platforms, and systems that will be operational by 2019.

e |Implement enhanced range capabilities.

e Update environmental analyses with the best available science and most current acoustic
analysis methods to evaluate the potential effects of training and testing activities on the
marine environment.

In this chapter, the Navy will build upon the purpose and need to train and test by describing the study
area and identifying the primary mission areas under which these activities are conducted. Each warfare
community conducts activities that uniquely contribute to the success of a primary mission area. Each
primary mission area requires unique skills, sensors, weapons, and technologies to accomplish the
mission. For example, in the primary mission area of anti-submarine warfare, surface, submarine, and
aviation communities each utilize different skills, sensors, and weapons to locate, track, and eliminate
submarine threats. The testing community contributes to the success of anti-submarine warfare by
anticipating and identifying technologies and systems that respond to the needs of the warfare
communities. As each warfare community develops its basic skills and integrates them into combined
units and strike groups, the problems of communication, coordination and planning, movement and
positioning of naval forces and targeting/delivery of weapons become increasingly complex. This
complexity creates a need for coordinated training and testing between the fleets and systems
commands.

To address the activities needed to accomplish this training and testing in this EIS/OEIS, the Navy has
broken down each training and testing activity into basic components analyzed for their potential
environmental impacts. The training and testing events are captured in tables and the discussion that
follows. Additionally, Chapter 2 provides detailed discussion of how the training and testing activities
occur and the platforms, weapons, and systems that are required to complete the activities.

Chapter 2 is organized into eight sections.

e Section 2.1 (Description of the Atlantic Fleet Training and Testing Study Area) outlines the area
where training and testing activities would occur.

e Section 2.2 (Primary Mission Areas) outlines the primary mission areas, which are how training
and testing activities are categorized.

e Section 2.3 (Description of Sonar, Ordnance/Munitions, Targets, and Other Systems Employed in
the Atlantic Fleet Training and Testing Events) provides information on the sonar systems,
ordnance and munitions, and targets utilized during training and testing activities.

e Section 2.4 (Proposed Activities) outlines the proposed training and testing activities.

e Section 2.5 (Alternatives Development) outlines the process to develop the alternatives for the
Proposed Action.

e Section 2.6 (No Action Alternative: Current Military Readiness within the Atlantic Fleet Region)
outlines the No Action Alternative proposed in this EIS/OEIS.

e Section 2.7 (Alternative 1: Expansion of Study Area Plus Adjustments to the Baseline and
Additional Weapons, Platforms, and Systems) outlines Alternative 1 proposed in this EIS/OEIS.

e Section 2.8 (Alternative 2: Includes Alternative 1 Plus Increased Tempo of Training and Testing
Activities) outlines Alternative 2 proposed in this EIS/OEIS.

2-2 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES



ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

The proposed activities are complex and therefore the Navy has prepared several appendices that
provide a greater level of detail — these appendices will be referenced in the appropriate chapters.

2.1 DESCRIPTION OF THE ATLANTIC FLEET TRAINING AND TESTING STUDY AREA

The Atlantic Fleet Training and Testing (AFTT) EIS/OEIS Study Area (Study Area) is in the western Atlantic
Ocean and encompasses the east coast of North America and the Gulf of Mexico. The Study Area starts
seaward from the mean high water line east to the 45-degree west longitude line, north to the
65-degree north latitude line, and south to approximately the 20-degree north latitude line. The Study
Area generally follows the Commander Task Force 80 area of operations, covering approximately

2.6 million square nautical miles (hm?) of ocean area, and includes designated Navy operating areas
(OPAREASs) and special use airspace. Navy pierside locations and port transit channels where sonar
maintenance and testing occur, and bays and civilian ports where training occurs (Sections 2.1.11, Bays,
Harbors, and Civilian Ports, and 2.1.12, Pierside Locations) are also included in the Study Area.

The Study Area also includes several Navy testing ranges and range complexes. A range complex is a
designated set of specifically bounded geographic areas and encompasses a water component (above
and below the surface), airspace, and may encompass a land component where training and testing of
military platforms, tactics, munitions, explosives, and electronic warfare systems occur. Range
complexes include established OPAREAs and special use airspace, which may be further divided to
provide better control of the area and events being conducted for safety reasons.

e Operating Area. An ocean area defined by geographic coordinates with defined surface and
subsurface areas and associated special use airspace. OPAREAs include the following:

= Danger Zones. A danger zone is a defined water area used for gunnery, bombing, rocket
firing, or other especially hazardous military activities. Danger zones are established
pursuant to statutory authority of the Secretary of the Army and are administered by the
United States (U.S.) Army Corps of Engineers. Danger zones may be closed to the publicon a
full-time or intermittent basis (33 Code of Federal Regulations [C.F.R.] Part 334).

= Restricted Areas. A restricted area is a defined water area for the purpose of prohibiting or
limiting public access to the area. Restricted areas generally provide security for government
property and also provide protection to the public from the risks of damage or injury arising
from the government's use of that area (33 C.F.R. Part 334).

e Special Use Airspace. Airspace of defined dimensions where activities must be confined because
of their nature or where limitations may be imposed upon aircraft operations that are not part
of those activities (Federal Aviation Administration Order 7400.8). Types of special use airspace
most commonly found in range complexes include the following:

= Restricted Areas. Airspace where aircraft are subject to restriction due to the existence of
unusual, often invisible hazards (e.g., release of ordnance) to aircraft. Some areas are under
strict control of the Department of Defense (DoD) and some are shared with non-military
agencies.

= Military Operations Area. Airspace with defined vertical and lateral limits established for
the purpose of separating or segregating certain military training activities from instrument
flight rules traffic and to identify for visual flight rules traffic where these activities are
conducted.

DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 2-3



ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

=  Warning Area. Areas of defined dimensions, extending from 3 nautical miles (nm) outward
from the coast of the United States, which serve to warn non-participating aircraft of
potential danger.

= Air Traffic Control Assigned Airspace. Airspace of defined vertical/lateral limits, assigned by
Air Traffic Control, for the purpose of providing air traffic segregation between the specified
activity being conducted within the assigned airspace and other instrument flight rules
traffic.

The Study Area includes only the at-sea components of the range complexes and testing ranges. The
Study Area also includes Narragansett Bay, lower Chesapeake Bay, St. Andrew Bay, and pierside
locations. The remaining inland waters and land-based portions of the range complexes are not a part of
the Study Area and will be or already have been addressed under separate National Environmental
Policy Act (NEPA) documentation. Some training and testing occurs outside the OPAREAs (i.e., some
activities are conducted seaward of the OPAREAs, and a limited amount of active sonar is used
shoreward of the OPAREAs, pierside, and in transit to and from Navy piers). The Study Area is depicted
in Figure 2.1-1. Regional maps, Figures 2.1-2, 2.1-3, and 2.1-4, are provided for additional detail of the
range complexes and testing ranges. The following range complexes and components are part of the
Study Area.

2.1.1 NORTHEAST RANGE COMPLEXES

The three range complexes of Boston Range Complex, Narragansett Bay Range Complex, and Atlantic
City Range Complex are collectively referred to as the Northeast Range Complexes. These range
complexes span 761 miles (mi.) (1,225 km) along the coast from Maine to New Jersey. The Northeast
Range Complexes include special use airspace with associated warning areas and surface and subsurface
sea space of the Boston OPAREA, Narragansett Bay OPAREA, and Atlantic City OPAREA. For purposes of
this document the CGULL testing area is considered an OPAREA and part of the Northeast Range
Complexes and includes 22,525 nm? of sea space (Figure 2.1-2).

2.1.1.1 Special Use Airspace

The Northeast Range Complexes include 30,930 nm? of special use airspace overlying the Boston
OPAREA, Narragansett Bay OPAREA, and Atlantic City OPAREA. The altitude at which aircraft may fly
varies from the surface to 60,000 ft., except for warning area W-107A in the Atlantic City Range
Complex, which is unlimited. Warning areas within the Northeast Range Complexes include W-102,
W-103, W-104, W-105, W-106, and W-107.

2.1.1.2 Seaand Undersea Space

The Northeast Range Complexes include three OPAREAs — Boston, Narragansett Bay, and Atlantic City.
These OPAREAs encompass 45,619 nm? of sea space and undersea space. The Boston, Narragansett Bay,
and Atlantic City OPAREAs are offshore of the states of Maine, New Hampshire, Massachusetts, Rhode
Island, Connecticut, New York, and New Jersey. The OPAREAs of the three complexes are outside 3 nm
but within 200 nm from shore.

2.1.2 NAVAL UNDERSEA WARFARE CENTER DIVISION, NEWPORT TESTING RANGE

The Naval Undersea Warfare Center Division, Newport Testing Range includes the waters of
Narragansett Bay, Rhode Island Sound, Block Island Sound, Buzzards Bay, Vineyard Sound, and Long
Island Sound (Figure 2.1-2).
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Figure 2.1-1: Atlantic Fleet Training and Testing Study Area
AFTT: Atlantic Fleet Training and Testing; OPAREA: Operating Area
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2.1.2.1 Special Use Airspace

A portion of Naval Undersea Warfare Center Division, Newport Testing Range is under R-4105A, known
as No Man’s Land Island restricted airspace. There are minimal testing requirements associated with
airspace within Naval Undersea Warfare Center Division, Newport Testing Range.

2.1.2.2 Sea and Undersea Space

Three restricted areas are located within the area of the Naval Undersea Warfare Center Division,
Newport Testing Range.

e Coddington Cove restricted area, adjacent to Naval Undersea Warfare Center Division, Newport,

e Narragansett Bay Restricted Area (6.1 nm?” area surrounding Gould Island) including the Hole
Test Area, and the North Test Range, and

e Rhode Island Sound Restricted Area, a rectangular box (27.2 nm?) located in Rhode Island and
Block Island Sounds.

2.1.3 VIRGINIA CAPES RANGE COMPLEX

The Virginia Capes (VACAPES) Range Complex spans 270 mi. (434.5 km) along the coast from Delaware
to North Carolina from the shoreline to 155 nm seaward (Figure 2.1-2). The VACAPES Range Complex
includes special use airspace with associated warning and restricted areas, and surface and subsurface
sea space of the VACAPES OPAREA. The VACAPES Range Complex also includes established mine warfare
training areas located within the lower Chesapeake Bay and off the coast of Virginia.

2.1.3.1 Special Use Airspace

The VACAPES Range Complex includes 28,672 nm? of special use airspace overlying the VACAPES
OPAREA. Flight altitudes range from surface to ceilings of 18,000 ft. to unlimited altitudes. Warning
areas within the VACAPES Range Complex include W-50, W-386, W-387, W-72, and W-110. Restricted
airspace within the VACAPES Range Complex is designated R-6606, which extends from the shoreline to
approximately the 3 nm state territorial sea limit.

2.1.3.2 Sea and Undersea Space

The VACAPES Range Complex shore boundary roughly follows the shoreline from Delaware to North
Carolina; the seaward boundary extends 155 nm into the Atlantic Ocean proximate to Norfolk, Virginia.
The VACAPES OPAREA encompasses 27,661 nm” of sea space and undersea space. The VACAPES
OPAREA is offshore of the states of Delaware, Maryland, Virginia, and North Carolina.

2.1.4 NAvVY CHERRY POINT RANGE COMPLEX

The Navy Cherry Point Range Complex, off the coast of North Carolina, encompasses the sea space from
the shoreline to 120 nm seaward. The Navy Cherry Point Range Complex includes special use airspace
with associated warning areas and surface and subsurface sea space of the Cherry Point OPAREA
(Figure 2.1-3). The Navy Cherry Point Range Complex is adjacent to the U.S. Marine Corps Cherry Point
and Camp Lejeune Range Complexes associated with Marine Corps Air Station Cherry Point and Marine
Corps Base Camp Lejeune.
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2.1.4.1 Special Use Airspace

The Navy Cherry Point Range Complex includes 18,966 nm? of special use airspace overlying the Cherry
Point OPAREA. The airspace varies from the surface to unlimited altitude. Special use airspace within the
Navy Cherry Point Range Complex is composed of a single warning area, W-122.

2.1.4.2 Seaand Undersea Space

The Navy Cherry Point Range Complex is roughly aligned with the shoreline and extends out 120 nm into
the Atlantic Ocean. The Cherry Point OPAREA encompasses 18,617 nm? of sea space and undersea
space. The Navy Cherry Point Range Complex is offshore of the states of North Carolina and South
Carolina.

2.1.5 JACKSONVILLE RANGE COMPLEX

The Jacksonville (JAX) Range Complex spans 520 mi. along the coast from North Carolina to Florida from
the shoreline to 250 nm seaward. The JAX Range Complex includes special use airspace with associated
warning areas and surface and subsurface sea space of the Charleston and JAX OPAREAs. The Undersea
Warfare Training Range is located within the JAX Range Complex (Figure 2.1-3 and Appendix H, Impacts
Due to Atlantic Fleet Training and Testing Activities at the Undersea Warfare Training Range).

2.1.5.1 Special Use Airspace

The JAX Range Complex includes approximately 50,068 nm? of special use airspace overlying the
Charleston and JAX OPAREAs. Flight altitudes range from the surface to unlimited altitudes. Warning
areas within the JAX Range Complex include: W-132, W-133, W-134, W-157, W-158, and W-159.

2.1.5.2 Sea and Undersea Space

The JAX Range Complex shore boundary roughly follows the shoreline and extends out 250 nm into the
Atlantic Ocean proximate to Jacksonville, Florida. The JAX Range Complex includes two OPAREAs:
Charleston and JAX. Combined, these OPAREAs encompass 50,090 nm? of sea space and undersea
space. The Charleston and JAX OPAREAs are offshore of the states of North Carolina, South Carolina,
Georgia, and Florida. The Undersea Warfare Training Range is located within the JAX Range Complex.

2.1.6  NAVAL SURFACE WARFARE CENTER CARDEROCK DIVISION, SOUTH FLORIDA OCEAN
MEASUREMENT FACILITY TESTING RANGE

The Naval Surface Warfare Center Carderock Division operates the South Florida Ocean Measurement
Facility Testing Range, an offshore testing area in support of various Navy and non-Navy programs. The
South Florida Ocean Measurement Facility Testing Range is located adjacent to the Port Everglades
entrance channel in Fort Lauderdale, Florida (Figure 2.1-3). The test area at South Florida Ocean
Measurement Facility Testing Range includes an extensive cable field located within a restricted
anchorage area, and two designated submarine operating areas.

2.1.6.1 Special Use Airspace

The South Florida Ocean Measurement Facility Testing Range does not include identified special use
airspace. The airspace adjacent to South Florida Ocean Measurement Facility Testing Range is managed
by the Fort Lauderdale International Airport. Air operations at the South Florida Ocean Measurement
Facility Testing Range are coordinated with Fort Lauderdale International Airport by the air units
involved in the test events.
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Figure 2.1-2: Study Area, Mid-Atlantic Region
AFTT: Atlantic Fleet Training and Testing; CT: Connecticut; MA: Massachusetts; ME: Maine; NC: North Carolina; NJ: New Jersey; OPAREA: Operating Area; RI: Rhode Island; VA: Virginia
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Figure 2.1-3: Study Area, Southeast Region
AFTT: Atlantic Fleet Training and Testing; FL: Florida; GA: Georgia; NC: North Carolina; OPAREA: Operating Area; USWTR: Undersea Warfare Training Area
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2.1.6.2 Sea and Undersea Space

South Florida Ocean Measurement Facility Testing Range is divided into four subareas:

e The Port Everglades Shallow Submarine Operating Area is a 120-nm? area that encompasses
nearshore waters from the shoreline to 900 ft. (274 m) deep and 8 nm offshore.

e The Notice of Intent Temporary Use Area is a 41-nm” area used for special purpose surface
vessel? and submarine operations where the test vessels are restricted from maneuvering and
require additional protection. This Notice of Intent Temporary Use Area encompasses waters
from 60 to 600 ft. (18 to 183 m) deep and from 1 to 3 mi. (1.6 to 4.8 km) offshore.

e The Port Everglades Deep Submarine Operating Area is a 335-nm? area that encompasses the
offshore range from 900 to 2,500 ft. (274 to 762 m) in depth and from 9 to 25 nm offshore.

e The Port Everglades Restricted Anchorage Area is an 11 nm? restricted anchorage area ranging
in depths from 60 to 600 ft. (18 to 183 m) where the majority of the South Florida Ocean
Measurement Facility Testing Range cables run from offshore sensors to the shore facility and
where several permanent measurement arrays are used for vessel signature acquisition.

2.1.7 KEY WEST RANGE COMPLEX

The Key West Range Complex lies off the southwestern coast of mainland Florida and along the
southern Florida Keys, extending seaward into the Gulf of Mexico 150 nm and south into the Straits of
Florida 60 nm. The Key West Range Complex includes special use airspace with associated warning areas
and surface and subsurface sea space of the Key West OPAREA (Figure 2.1-4).

2.1.7.1 Special Use Airspace

The Key West Range Complex includes approximately 20,647 nm? of special use airspace overlying and
north of the Key West OPAREA. Flight altitudes range from the surface to unlimited. Warning areas
within the Key West Range Complex include W-174A, W-174B, W-174C, W-174E, W-174F, W-174G,
W-465A, W-465B, Bonefish Air Traffic Control Assigned Airspace, and Tortugas Military Operating Area.

2.1.7.2 Sea and Undersea Space
The Key West OPAREA is 8,288 nm? of sea space and undersea space south of Key West, Florida.

2.1.8 NAVAL SURFACE WARFARE CENTER, PANAMA CITY DIVISION TESTING RANGE

The Naval Surface Warfare Center, Panama City Division Testing Range is located off the panhandle of
Florida and Alabama, extending from the shoreline to 120 nm seaward, and includes St. Andrew Bay.
Naval Surface Warfare Center, Panama City Division Testing Range also includes special use airspace and
offshore surface and subsurface waters of offshore OPAREAs (Figure 2.1-4).

2.1.8.1 Special Use Airspace

Special use airspace associated with Naval Surface Warfare Center, Panama City Division Testing Range
includes warning areas overlying and east of the Pensacola and Panama City OPAREAs. The warning
areas include W-151, W-155, and W-470.

% The terms ‘vessel’ and ‘ship’ are used interchangeably throughout the document.
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2.1.8.2 Sea and Undersea Space

The Naval Surface Warfare Center, Panama City Division Testing Range includes the waters of

St. Andrew Bay and the sea space within the Gulf of Mexico from the mean high tide line to 120 nm
offshore. The Panama City OPAREA covers 3,084 nm? of sea space and lies off the coast of the Florida
panhandle. The Pensacola OPAREA lies off the coast of Alabama and Florida west of the Panama City
OPAREA and totals 4,882 nm?.

2.1.9 GULF OF MEXICO RANGE COMPLEX

The Gulf of Mexico (GOMEX) Range Complex contains four separate OPAREAs: Panama City, Pensacola,
New Orleans, and Corpus Christi. The OPAREAs within the GOMEX Range Complex are not contiguous
but are scattered throughout the Gulf of Mexico unlike the previously described range complexes. The
GOMEX Range Complex includes special use airspace with associated warning areas and restricted
airspace, and surface and subsurface sea space of the Panama City, Pensacola, New Orleans, and Corpus
Christi OPAREAs (Figure 2.1-4).

2.1.9.1 Special Use Airspace

The GOMEX Range Complex includes approximately 23,651 nm? of special use airspace overlying the
Panama City, Pensacola, New Orleans, and Corpus Christi OPAREAs and airspace north of the New
Orleans OPAREA. Flight altitudes range from the surface to unlimited. Warning areas within the GOMEX
Range Complex include W-151, W-155, W-92, W-54, W-59, and W-228. Restricted airspace associated
with the Pensacola OPAREA, designated R-2908, extends from the shoreline to approximately 3 nm
offshore.

2.1.9.2 Seaand Undersea Space

The GOMEX Range Complex encompasses 25,753 nm?” of sea and undersea space, and includes 285 nm
of coastline. The OPAREAs span from the eastern shores of Texas to the western panhandle of Florida.
They are described as follows:

e Panama City OPAREA lies off the coast of the Florida panhandle and totals 3,084 nm?.

e Pensacola OPAREA lies off the coast of Florida west of the Panama City OPAREA and totals
4,882 nm’,

e New Orleans OPAREA lies off the coast of Louisiana and totals 2,607 nm>.

e Corpus Christi OPAREA lies off the coast of Texas and totals 6,867 nm?.

2.1.10 ATLANTIC FLEET ACTIVE SONAR TRAINING ENVIRONMENTAL IMPACT STATEMENT /
OVERSEAS ENVIRONMENTAL IMPACT STATEMENT

The Atlantic Fleet Active Sonar Training EIS/OEIS analyzed active sonar training activities located along
the east coast and within the Gulf of Mexico. The study area boundaries included the sea space and
airspace shoreward to the mean high water line and seaward to 45-degree west longitude, north to
45-degree north latitude, and south to approximately 22-degree north latitude.

2.1.11 BAYS, HARBORS, AND CIVILIAN PORTS

The Study Area includes Narragansett Bay, the lower Chesapeake Bay, and St. Andrew Bay for training
and testing activities. Ports included for civilian port defense training events include Earle, New Jersey;
Groton, Connecticut; Norfolk, Virginia; Morehead City, North Carolina; Wilmington, North Carolina;
Kings Bay, Georgia; Mayport, Florida; Beaumont, Texas; and Corpus Christi, Texas.
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Figure 2.1-4: Study Area, Gulf of Mexico Region
AFTT: Atlantic Fleet Training and Testing; FL: Florida; GA: Georgia; MS: Mississippi; OPAREA: Operating Area; TX: Texas
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2.1.12 PIERSIDE LOCATIONS

The Study Area includes pierside locations where Navy surface ship and submarine sonar maintenance
and testing occur. For purposes of this EIS/OEIS, pierside locations include channels and transit routes in
ports and facilities associated with ports and shipyards. These locations in the Study Area are located at
the following Navy ports and naval shipyards:

e Portsmouth Naval Shipyard, Kittery, Maine;

e Naval Submarine Base New London, Groton, Connecticut;

e Naval Station Norfolk, Norfolk, Virginia;

e Joint Expeditionary Base Little Creek — Fort Story, Virginia Beach, Virginia;
o Norfolk Naval Shipyard, Portsmouth, Virginia;

e Naval Submarine Base Kings Bay, Kings Bay, Georgia;

e Naval Station Mayport, Jacksonville, Florida; and

e Port Canaveral, Cape Canaveral, Florida.

Navy-contractor shipyards in the following cities are also in the Study Area:

e Bath, Maine;

e Groton, Connecticut;

e Newport News, Virginia; and
e Pascagoula, Mississippi.

2.2 PRIMARY MISSION AREAS

The Navy categorizes training activities into functional warfare areas called primary mission areas.
Training activities fall into the following eight primary mission areas:

e Anti-air warfare e  Amphibious warfare
e Strike warfare e Anti-surface warfare
e Anti-submarine warfare e Electronic warfare

e Mine warfare e Naval special warfare

Most training activities addressed in this EIS/OEIS are categorized under one of these warfare areas;
those activities that do not fall within one of these areas are in a separate category. Each warfare
community (surface, subsurface, aviation, and special warfare) may train in some or all of these primary
mission areas. A large number of testing activities can also be categorized under these primary mission
areas and are often integrated with fleet actions and assets. The sonars, ordnance, munitions, and
targets used in the training and testing activities are described in Section 2.3 (Description of Sonar,
Ordnance/Munitions, Targets, and Other Systems Employed in Atlantic Fleet Training and Testing
Events). Short descriptions of individual training and testing events are provided in Tables 2.4-1, 2.4-2,
and 2.4-3 (Section 2.4, Proposed Activities). More detailed descriptions of the training and testing
activities can be found in Appendix A (Navy Activities Descriptions).

2.2.1 ANTI-AIR WARFARE

The mission of anti-air warfare is to destroy or reduce enemy air and missile threats (including
unmanned airborne threats) and serves two purposes: to protect U.S. forces from attacks from the air
and to gain air superiority. Anti-air warfare also includes providing U.S. forces with adequate attack
warnings, while denying hostile forces the ability to gather intelligence about U.S. forces.
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Aircraft conduct anti-air warfare through radar search, detection, identification, and engagement of
airborne threats—generally by firing anti-air missiles or cannon fire. Surface ships conduct anti-air
warfare through an array of modern anti-aircraft weapon systems such as aircraft detecting radar, naval
guns linked to radar-directed fire-control systems, surface-to-air missile systems, and radar-controlled
cannons for close-in point defense.

Testing of anti-air warfare systems is required to ensure the equipment is fully functional under the
conditions for which it will be used. Tests may be conducted on radar and other early warning detection
and tracking systems, new guns or gun rounds, and missiles. Testing of these systems may be conducted
on new ships and aircraft, and on existing ships and aircraft following maintenance, repair, or
modification. For some systems, tests are conducted periodically to assess operability. Additionally, tests
may be conducted in support of scientific research to assess new and emerging technologies.

2.2.2 AMPHIBIOUS WARFARE

The mission of amphibious warfare is to project military power from the sea to the shore through the
use of naval firepower and Marine Corps landing forces. It is used to attack a threat located on land by a
military force embarked on ships. Amphibious warfare operations include small unit reconnaissance or
raid missions to large-scale amphibious operations involving multiple ships and aircraft combined into a
strike group.

Amphibious warfare training ranges from individual, crew, and small unit events to large task force
exercises. Individual and crew training include amphibious vehicles and naval gunfire support training.
Small-unit training operations include shore assaults, boat raids, airfield or port seizures, and
reconnaissance. Large-scale amphibious exercises involve ship-to-shore maneuver, naval fire support,
such as shore bombardment, and air strike and close air support training.

Testing of guns, munitions, aircraft, ships, and amphibious vessels and vehicles used in amphibious
warfare are often integrated into training activities and in most cases, the systems are used in the same
manner in which they are used for fleet training activities. These tests, as well as full operational
evaluations on existing amphibious vessels and vehicles following maintenance, repair, or
modernization, may be conducted independently or in conjunction with other amphibious ship and
aircraft activities. Testing is performed to ensure effective ship-to-shore coordination and transport of
personnel, equipment, and supplies. Tests may also be conducted periodically on other systems, vessels,
and aircraft intended for amphibious operations to assess operability and to investigate efficacy of new
technologies.

2.2.3 STRIKE WARFARE

The mission of strike warfare is to conduct offensive attacks on land-based targets, such as refineries,
power plants, bridges, major roadways, and ground forces to reduce the enemy’s ability to wage war.
Strike warfare employs weapons by manned and unmanned air, surface, submarine, and naval special
warfare assets in support of extending dominance over enemy territory (power projection).

Strike warfare includes training of fixed-wing attack aircraft pilots and aircrews in the delivery of
precision-guided munitions, non-guided munitions, rockets, and other ordnance, including the high-
speed anti-radiation missile, against land-based targets in all conditions. Not all strike mission training
events involve dropping ordnance and instead the event is simulated with video footage obtained by
onboard sensors.
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Testing of weapons used in strike warfare is conducted to develop new types of weapons that provide
better capabilities and to ensure currently developed weapons perform as designed and deployed. Tests
may also be conducted periodically on other systems, vessels, or aircraft intended for strike warfare
operations to assess operability and to investigate efficacy of new technologies.

2.2.4 ANTI-SURFACE WARFARE

The mission of anti-surface warfare is to defend against enemy ships or boats. In the conduct of anti-
surface warfare, aircraft use cannons, air-launched cruise missiles or other precision guided munitions;
ships employ torpedoes, naval guns, and surface-to-surface missiles; and submarines attack surface
ships using torpedoes or submarine-launched, anti-ship cruise missiles.

Anti-surface warfare training includes surface-to-surface gunnery and missile exercises, air-to-surface
gunnery and missile exercises, and submarine missile or torpedo launch events.

Testing of weapons used in anti-surface warfare is conducted to develop new technologies and to assess
weapon performance and operability with new systems and platforms, such as unmanned systems.
Tests include various air-to-surface guns and missiles, surface-to-surface guns and missiles, and bombing
tests. Testing events may be integrated into training activities to test aircraft or aircraft systems in the
delivery of ordnance on a surface target. In most cases the tested systems are used in the same manner
in which they are used for fleet training activities.

2.2.5 ANTI-SUBMARINE WARFARE

The mission of anti-submarine warfare is to locate, neutralize, and defeat hostile submarine threats to
surface forces (see Appendix H, Impacts Due to Atlantic Fleet Training and Testing Activities at the
Undersea Warfare Training Range). Anti-submarine warfare is based on the principle of a layered
defense of surveillance and attack aircraft, ships, and submarines all searching for hostile submarines.
These forces operate together or independently to gain early warning and detection, and to localize,
track, target, and attack hostile submarine threats.

Anti-submarine warfare training addresses basic skills such as detection and classification of submarines,
and distinguishing between sounds made by enemy submarines and those of friendly submarines, ships,
and marine life. More advanced, integrated anti-submarine warfare training exercises are conducted in
coordinated, at-sea training events involving submarines, ships, fixed-wing aircraft, and helicopters. This
training integrates the full spectrum of anti-submarine warfare from detecting and tracking a submarine
to attacking a target using either exercise torpedoes or simulated weapons.

Testing of anti-submarine warfare systems is conducted to develop new technologies and assess
weapon performance and operability with new systems and platforms, such as unmanned systems.
Testing uses ships, submarines, and aircraft to demonstrate capabilities of torpedoes, missiles,
countermeasure systems, and underwater surveillance and communications systems. Torpedo
development, testing, and refinement are critical to successful anti-submarine warfare. At-sea sonar
testing ensures systems are fully functional in an open-ocean environment prior to delivery to the fleet
for operational use. Anti-submarine warfare systems on fixed-wing aircraft and helicopters (including
dipping sonar) are tested to evaluate the ability to search and track a submarine or similar target.
Sonobuoys deployed from surface vessels and aircraft are tested to verify the integrity and performance
of a group, or lot, of sonobuoys in advance of delivery to the fleet for operational use. The sensors and
systems onboard helicopters and maritime patrol aircraft are tested to ensure that tracking systems
perform to specifications and meet operational requirements. Tests may be conducted as part of a
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large-scale fleet training event involving submarines, ships, fixed-wing aircraft, and helicopters. These
integrated training events offer opportunities to conduct research and acquisition activities and to train
aircrew in the use of new or newly enhanced systems during a large-scale, complex exercise.

2.2.6 ELECTRONIC WARFARE

The mission of electronic warfare is to degrade the enemy's ability to use their electronic systems, such
as communication systems and radar, in order to confuse or deny them the ability to defend their forces
and assets. Electronic warfare is also used to recognize an emerging threat and counter an enemy’s
attempt to degrade the electronic capabilities of the Navy.

Typical electronic warfare activities include threat avoidance training, signals analysis for intelligence
purposes, and use of airborne and surface electronic jamming devices to defeat tracking and
communications systems.

Testing of electronic warfare systems is conducted to improve the capabilities of systems and ensure
compatibility with new systems. Testing involves the use of aircraft, surface ships, and submarine crews
to evaluate the effectiveness of electronic systems. Typical electronic warfare testing activities include
the use of airborne and surface electronic jamming devices and chaff and flares to defeat tracking and
communications systems. Chaff tests evaluate newly developed or enhanced chaff, chaff dispensing
equipment, or modified aircraft avoidance systems’ use against chaff deployment. Flare tests evaluate
deployment performance and crew competency with newly developed or enhanced flares, flare
dispensing equipment, or modified aircraft avoidance systems’ use against flare deployment.

2.2.7 MINE WARFARE

The mission of mine warfare is to detect, and avoid or neutralize mines to protect Navy ships and
submarines and to maintain free access to ports and shipping lanes. Mine warfare also includes
offensive mine laying to gain control of, or deny the enemy access to sea space. Naval mines can be laid
by ships (including purpose-built minelayers), submarines, or aircraft.

Mine warfare neutralization (destruction) training includes exercises in which ships, aircraft, submarines,
or underwater vehicles search for mines. Personnel train to destroy or disable mines by attaching and
detonating underwater explosives to the mine. Other neutralization techniques involve impacting the
mine with a bullet-like projectile or intentionally triggering the mine to detonate.

Testing and development of mine warfare systems is conducted to improve sonar, laser, and magnetic
detectors intended to hunt, locate, and record the positions of mines for avoidance or subsequent
neutralization. Mine warfare testing and development falls into two primary categories: mine detection
and classification and mine countermeasure and neutralization. Mine detection and classification testing
involves the use of air, surface, and subsurface vessels and uses sonar, including towed and side-scan
sonar, mine countermeasure systems, and unmanned vehicles to support mine detection and
classification testing. These mine detection systems are generally helicopter based and are sometimes
used in conjunction with a mine neutralization system. Mine countermeasure and neutralization testing
includes the use of air, surface, and subsurface units and uses tracking devices, countermeasure and
neutralization systems, and general purpose bombs to evaluate the effectiveness of neutralizing mine
threats. Most neutralization tests use mine shapes, or non-explosive practice mines, to evaluate a new
or enhanced capability. During an airborne neutralization test, a previously located mine is destroyed or
rendered nonfunctional using a helicopter based system that may involve the firing of a projectile or the
deployment of a towed neutralization system. A small percentage of mine warfare tests require the use
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of high-explosive mines to evaluate and confirm the ability of the system to neutralize a high-explosive
mine under operational conditions. The majority of mine warfare systems are currently deployed by
ships and helicopters; however, future mine warfare missions will increasingly rely on unmanned
vehicles. Tests may also be conducted in support of scientific research to support these new
technologies.

2.2.8 NAVAL SPECIAL WARFARE

The mission of naval special warfare is to conduct unconventional warfare, direct action, combat
terrorism, special reconnaissance, security assistance, counter-drug operations, and recovery of
personnel from hostile situations. Naval special warfare operations are highly specialized and require
continual and intense training.

Naval special warfare units utilize a combination of specialized training, equipment, and tactics,
including insertion and extraction operations using parachutes, submerged vehicles, rubber boats, and
helicopters; boat-to-shore and boat-to-boat gunnery; underwater demolition training; reconnaissance;
and small arms training.

Testing is conducted on both conventional and unconventional weapons used by naval special warfare
units, including testing of submersible vehicles capable of inserting and extracting personnel or payloads
into denied areas from strategic distances, active acoustic devices, underwater communications
systems, and underwater demolition technologies. Doppler sonar and side scan sonar are tested for
their ability to be used during extraction and insertion missions.

2.3 DESCRIPTION OF SONAR, ORDNANCE/MUNITIONS, TARGETS, AND OTHER SYSTEMS
EMPLOYED IN ATLANTIC FLEET TRAINING AND TESTING EVENTS

The Navy uses a variety of sensors, platforms, weapons, and other devices, including ones used to
ensure the safety of Sailors and Marines, to meet its mission. Training and testing with these systems
may have the potential to introduce acoustic (sound) energy and expended materials into the
environment. The environmental impact of these activities will be analyzed in Chapter 3 (Affected
Environment and Environmental Consequences) of this EIS/OEIS. This section presents and organizes
sonar systems, ordnance, munitions, targets, and other systems in a manner intended to facilitate
understanding of both the activities that use them and the environmental effects analysis from them,
later described in Chapter 3 (Affected Environment and Environmental Consequences) of this EIS/OEIS.

2.3.1 SONAR SYSTEMS AND OTHER ACOUSTIC SENSORS

2.3.1.1 Whatis Sonar?

Sonar, originally an acronym for “SOund Navigation And Ranging,” is a technique that uses underwater
sound to navigate, communicate, or detect underwater objects (the term sonar is also used for the
equipment used to generate and receive sound). There are two basic types of sonar: active and passive.

Active sonar emits sound waves that travel through the water, reflect off objects, and return to the
receiver. Sonar is used to determine the distance to an underwater object by calculating the speed of
sound in water and the time for the sound wave to travel to the object and back. For example, active
sonar systems are used to track targets or to aid in navigation of the vessel by identifying known ocean
floor features. Some whales, dolphins, and bats use echolocation, a similar technique, to identify their
surroundings and to locate prey.
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Passive sonar uses listening equipment, such as underwater microphones (hydrophones) and receiving
sensors on ships, submarines, aircraft, and autonomous vehicles, to pick up underwater sounds. The
advantage of passive sonar is that it places no sound in the water, and thus does not reveal the location
of the listening vessel. Passive sonar can indicate the presence, character, and direction of ships and
submarines; however, passive sonar is increasingly ineffective as modern submarines become quieter.
Passive sonar has no potential acoustic impact on the environment, and therefore, is not discussed
further or analyzed within this EIS/OEIS.

All sounds, including sonar, are categorized by frequency. For this EIS/OEIS, active sonar is categorized
into four frequency ranges: low-frequency?, mid-frequency, high-frequency, and very high-frequency.

e Low-frequency active sonar emits sounds at frequencies less than 1 kilohertz (kHz). Low-
frequency active sonar is useful for detecting objects at great distances because low-frequency
sounds do not dissipate as rapidly as higher frequency sounds.

e Mid-frequency active sonar emits sounds at frequencies from 1 to 10 kHz. Mid-frequency active
sonar is the Navy’s primary tool for detecting and identifying submarines. Active sonar in this
frequency range provides a valuable combination of range and target accuracy.

e High-frequency active sonar emits sounds at frequencies greater than 10 kHz, up to 100 kHz.
High-frequency sounds dissipate rapidly and have a small effective range; however, high-
frequency sounds provide higher resolution of objects and are useful at detecting and
identifying smaller objects such as sea mines.

e Very high-frequency sources are those that operate above 100 kHz but below 200 kHz.

Modern sonar technology includes a variety of sonar sensor and processing systems. In concept, the
simplest active sonar emits sound waves, or “pings,” sent out in multiple directions and the sound
waves then reflect off of the target object in multiple directions (Figure 2.3-1). The sonar source
calculates the time it takes for the reflected sound waves to return; this calculation determines the
distance to the target object. More sophisticated active sonars emit a ping and then rapidly scan or
listen to the sound waves in a specific area. This provides both distance to the target and directional
information. Even more advanced sonars use multiple receivers to listen to echoes from several
directions simultaneously and provide efficient detection of both direction and distance. It should be
noted that active sonar is rarely used continuously throughout the listed activities. In addition, when
sonar is in use, the sonar ”pings” occur at intervals, referred to as a duty cycle, and the signals
themselves are very short in duration. For example, a sonar that emits a 1-second ping every 10 seconds
has a 10 percent duty cycle.

The Navy utilizes sonar systems and other acoustic sensors in support of a variety of mission
requirements. Primary uses include detection of and defense against submarines (anti-submarine
warfare) and mines (mine warfare); safe navigation and effective communications; and oceanographic
surveys. Specific examples of how sonar systems are used for Navy activities are discussed in the
following sections.

* Surveillance Towed Array Sensor System (SURTASS) Low-Frequency Active sonar, which may be used in the Study Area, is not
among the sources analyzed in this document. The potential environmental impacts from use of SURTASS Low-Frequency
Active sonar are analyzed in separate analyses under the National Environmental Policy Act.
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Figure 2.3-1: Principle of an Active Sonar

Anti-Submarine Warfare. Systems used in anti-submarine warfare include sonars, torpedoes, and
acoustic countermeasure devices. These systems are employed from a variety of platforms (surface
ships, submarines, helicopters, and fixed-wing aircraft). Surface ships conducting anti-submarine
warfare are typically equipped with hull-mounted sonar (passive and active) for the detection of
submarines. Helicopters use dipping sonar or sonobuoys (passive and active) to locate submarines (or
submarine targets during training and testing exercises). Fixed-wing aircraft deploy both active and
passive expendable sonobuoys to assist in detecting and tracking submarines. Submarines are equipped
with hull-mounted sonars to detect, localize, and track other submarines and surface ships. Submarines
primarily use passive sonar; active sonar is used mostly for navigation. There are also unmanned
vehicles currently being developed to deploy anti-submarine warfare systems.

Anti-submarine warfare activities often use mid-frequency (i.e., 1 to 10 kHz) active sonar, though low-
frequency and high-frequency active sonar systems are also used for specialized purposes. The Navy is
currently developing and testing sonar systems that may utilize lower frequencies and longer duty
cycles—albeit at lower source levels—than current systems. However, these new systems would only be
operational if they significantly increase the Navy’s ability to detect and identify quiet submarine
threats.

The types of sonar systems and acoustic sensors used during anti-submarine warfare sonar training and
testing exercises include the following:

e Surface Ship Sonar Systems: A variety of surface ships operate hull-mounted mid-frequency
active sonar during training exercises and testing activities (Figure 2.3-2). Typically, only cruisers,
destroyers, and frigates have surface ship sonar systems.
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Figure 2.3-2: Guided Missile Destroyer with an AN/SQS-53 Sonar

e Submarine Sonar Systems: Submarines are equipped with hull-mounted mid-frequency and
high-frequency active sonar used to detect and target enemy submarines and surface ships
(Figure 2.3-3). A submarine’s mission relies on its stealth; therefore, a submarine uses its active
sonar sparingly because each sound emission gives away the submarine’s location.

Figure 2.3-3: Submarine AN/BQQ-10 Active Sonar Array

e Aircraft Sonar Systems: Aircraft sonar systems include sonobuoys and dipping sonars.

= Sonobuoys: Sonobuoys are expendable devices that contain a transmitter and a
hydrophone. The sounds collected by the sonobuoy are transmitted back to the aircraft for
analysis. Sonobuoys are either active or passive and allow for short and long-range

detection of surface ships and submarines. These systems are deployed by both helicopter
and fixed-wing patrol aircraft (Figure 2.3-4).

Figure 2.3-4: Sonobuoy (e.g., AN/SSQ-62)
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= Dipping Sonars: Dipping sonars are recoverable devices lowered into the water via cable
from manned and unmanned helicopters (Figure 2.3-5). The sonar detects underwater
targets and determines the distance and movement of the target relative to the position of
the helicopter.

Figure 2.3-5: Helicopter Deploys Dipping Sonar

e Exercise Torpedoes: Surface ships, aircraft, and submarines primarily use torpedoes in anti-
submarine warfare (Figure 2.3-6). Recoverable, non-explosive torpedoes, categorized as either
lightweight or heavyweight, are used during training and testing. Heavyweight torpedoes use a
guidance system to operate the torpedo autonomously or remotely through an attached wire
(guidance wire). The autonomous guidance systems operate either passively (listening for
sounds generated by the target) or actively (pinging to search for the target). Torpedo training in
the Study Area is mostly simulated—solid masses that approximate the weight and shape of a
torpedo are fired, rather than fully functional torpedoes. Testing in the Study Area mostly uses
fully functional exercise torpedoes.

Figure 2.3-6: Current United States Navy Torpedoes
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e Acoustic Countermeasures: Countermeasure devices are towed or free-floating noisemakers
that alter the acoustic signature of a Navy ship or submarine (Figure 2.3-7) to avoid detection. In
addition, countermeasures act as an alternative target for an incoming threat, such as a
torpedo. Countermeasures are either expendable or recoverable.

Figure 2.3-7: Acoustic Countermeasures

e Anti-Submarine Warfare Training Targets: Anti-submarine warfare training targets are
autonomous undersea vehicles used to simulate target submarines (Figure 2.3-8). The training
targets are equipped with one or more of the following devices: (1) acoustic projectors emitting
sounds to simulate submarine acoustic signatures, (2) echo repeaters to simulate the
characteristics of the echo of a sonar signal reflected from a submarine, and (3) magnetic
sources that mimic those of a submarine.

Figure 2.3-8: Anti-Submarine Warfare Training Targets
(Source: Graphic on right side from Lockheed Martin)

Mine Warfare. Mine warfare training and testing activities use a variety of different sonar systems that
are typically high frequency (greater than 10 kHz) and very high-frequency (greater than 180 kHz). These
sonar systems are used to detect, locate, and characterize moored and bottom mines (Figure 2.3-9). The
majority of mine warfare sonar sensors can be deployed by more than one platform (i.e., helicopter,
unmanned underwater vehicle, or surface ship) and may be interchangeable among platforms. Surface
ships and submarines use sonar to detect mines and objects and minesweeping ships use a specialized
variable-depth mine detection and classification high-frequency active sonar system to detect mines.
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Figure 2.3-9: Mine Warfare Systems

Safety, Navigation, Communications, and Oceanographic Systems. Naval ships, submarines, and
unmanned surface and subsurface vehicles rely on equipment and instrumentation that use active sonar
during both routine operations and training and testing events. Sonar systems are used to gauge water
depth, detect and map objects, navigational hazards, and the ocean floor, and transmit communication
signals.

Other Acoustic Sensors. The Navy uses a variety of other acoustic sensors to protect ships anchored or
at the pier, as well as shore facilities. These systems, both active and passive, detect potentially hostile
swimmers, broadcast warnings to alert Navy divers of potential hazards, and gather information
regarding ocean characteristics (ocean currents and wave measurements). They are generally stationary
systems in Navy harbors and piers. Navy marine mammals (Atlantic bottlenose dolphins [Tursiops
truncatus] and California sea lions [Zalophus californianus]) are also used to detect hostile swimmers
around Navy facilities. A trained animal is deployed under behavioral control of a handler to find an
intruding swimmer. Upon finding the “target” of the search, the animal returns to the boat and alerts
the animal handlers, and the animals are given a localization marker or leg cuff that they attach to the
intruder. Swimmers that have been marked with a leg cuff are reeled in by security support boat
personnel via a line attached to the cuff. In addition, the Navy’s research and acquisition community
uses various sensors for tracking during testing activities and to collect data for test analysis.

2.3.2 ORDNANCE/MUNITIONS

Most ordnance and munitions used during training and testing events fall into three basic categories:
projectiles, missiles, and bombs. Ordnance can be further defined by their net explosive weight, which is
the actual weight in pounds of the explosive substance without the packaging, casings, bullets, etc. Net
explosive weight is also the trinitrotoluene (TNT) equivalent of energetic material, which is the standard
measure of strength of bombs and other explosives. For example, a 2,000-pound (Ib.) (907 kg) bomb
may have anywhere from 600 to 1,000 Ib. (272 to 454 kg) of net explosive weight.
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Projectiles. Projectiles are fired during gunnery exercises from a variety of weapons, including pistols
and rifles to large-caliber, turret-mounted guns on the decks of Navy ships. Projectiles can be either
high-explosive munitions (e.g., certain cannon shells), or non-explosive practice munitions (e.g.,
rifle/pistol bullets). Explosive rounds can be fused to either explode on impact or in the air (i.e., just
prior to impact). Projectiles are broken down into three basic categories in this EIS/OEIS:

e Small-Caliber Projectiles: These projectiles are up to and including .50 caliber (approximately
1/2 inch [in.] diameter). Small-caliber projectiles (e.g., bullets), are primarily fired from pistols,
rifles, and machine guns (i.e., small arms) and mostly during training events for an individual
Sailor to become and remain proficient (Figure 2.3-10).

Figure 2.3-10: Shipboard Small Arms Training

e Maedium-Caliber Projectiles: These projectiles are larger than .50 caliber, but smaller than
57 millimeter (mm) (approximately 2-1/4 in. diameter). The most common size medium- caliber
projectiles are 20 mm, 25 mm, and 40 mm. Medium-caliber projectiles are fired from machine
guns operated by one to two crewman and mounted on the deck of a ship, wing-mounted guns
on aircraft, and fully automated guns mounted on ships for defense against missile attack
(Figure 2.3-11). Medium-caliber projectiles also include 40 mm grenades, which can be fired
from hand-held grenade launchers or crew-served deck-mounted guns. Medium-caliber
projectiles can be non-explosive practice munitions or high-explosive projectiles. High-explosive
projectiles are usually fused to detonate on impact; however, advanced high-explosive
projectiles can detonate based on time, distance, or proximity to a target.

Figure 2.3-11: Shipboard Medium-Caliber Guns
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Large-Caliber Projectiles: These includes projectiles 57 mm and larger. The largest projectile
currently in service has a 5 in. (12.7 centimeter [cm]) diameter, but larger weapons are under
development. The most widely used large-caliber projectiles are 57 mm, 76 mm, and 5 in.

(12.7 cm) (Figure 2.3-12). The most common 5-in. (12.7-cm) projectile is approximately 26 in.
(66 cm) long and weighs 70 Ib. (31.8 kg). Large-caliber projectiles are fired exclusively from
turret-mounted guns located on ship decks and can be used to fire on surface ships and boats, in
defense against missiles and aircraft, and against land-based targets. Large-caliber projectiles
can be non-explosive practice munitions or high-explosive munitions. High-explosive projectiles
can detonate on impact or in the air.

Figure 2.3-12: Shipboard Large-Caliber Gun and Projectiles

Missiles. Missiles are rocket or jet-propelled munitions used to attack ships, aircraft, and land-based
targets, as well as defend ships against other missiles. Guidance systems and advanced fusing
technology ensure that missiles reliably impact on or detonate near their intended target. Missiles are
categorized according to their intended target, as described below, and can be further classified
according to net explosive weight. Rockets are included within the category of missiles.

Anti-Air Missiles: Anti-air missiles are fired from ships and aircraft against enemy aircraft and
incoming missiles (Figure 2.3-13). Anti-air missiles are configured to explode near, or on impact
with their intended target. Missiles are the primary ship-based defense against incoming
missiles.

Figure 2.3-13: Rolling Airframe Missile and Air-to-Air Missile
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e Anti-Surface Missiles: Anti-surface missiles are fired from aircraft, ships, and submarines against
surface ships (Figure 2.3-14). Anti-surface missiles are typically configured to detonate on
impact or just above the intended target.

Figure 2.3-14: Anti-Surface Missile Fired from MH-60 Helicopter

e Strike Missiles: Strike missiles are fired from aircraft, ships, and submarines against land-based
targets. Strike missiles are typically configured to detonate on impact or near their intended
target. The AGM-88 High-speed Anti-Radiation Missile, used to destroy enemy radar sites, is an
example of a strike missile used during at-sea training, and is fired at a floating sea-borne target
that replicates a land-based radar site.

Bombs. Bombs are unpowered munitions dropped from aircraft on land and water targets. The majority
of bombs used during training and testing in the Study Area are non-explosive. However, explosive
munitions are occasionally used for proficiency inspections and testing requirements. Bombs are in two
categories: general-purpose bombs and subscale practice bombs. Similar to missiles, bombs are further
classified according to the net explosive weight of the bomb.

e General-Purpose Bombs: General-purpose bombs consist of precision-guided and unguided full-
scale bombs, ranging in size from 250 to 2,000 Ib. (Figure 2.3-15). Common bomb nomenclature
used includes: MK 80 series, which is the Navy’s standard model; Guided Bomb Units and Joint
Direct Attack Munitions, which are precision guided (including laser guided) bombs; and the
Joint Standoff weapon, which is a long-range “glider” precision weapon. General-purpose
bombs can be either non-explosive practice munitions or high-explosive.

Figure 2.3-15: F/A-18 Bomb Release and Loading General Purpose Bombs
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Subscale Bombs: Subscale bombs (Figure 2.3-16) are non-explosive practice munitions
containing a spotting (smoke) charge to aid in scoring the accuracy of hitting the target during
training and testing activities. Common subscale bombs are 25 |b. (11.3 kg) and less and are
steel-constructed. Laser guided training rounds are another variation of a subscale practice
bomb. They weigh approximately 100 Ib. and are cost-effective non-explosive weapons used in
training aircrew in laser-guided weapons employment.

Figure 2.3-16: Subscale Bombs for Training

Other Munitions. There are other munitions and ordnance used in naval at-sea training and testing
events that do not fit into one of the above categories, and are discussed below:

2.3.3

Ship Shock Charges: Ship shock trials use various sizes of underwater explosives to send a shock
wave through a ship's hull to simulate near misses during combat. Four size classes of charges
(ranging from 1,000 to 58,000 Ib. net explosive weight) can be used in any combination during
the execution of a shock trial.

Demolition Charges: Divers place explosive charges in the marine environment during some
training and testing activities. These activities may include the use of timed charges, in which
the charge is placed, a timer is started, and the charge detonates at the set time. Munitions of
up to 60-Ib. blocks of composition 4 (C-4) plastic explosive, with the necessary detonators and
cords, are used to support mine neutralization, demolition, and other warfare activities. All
demolition charges are further classified according to the net explosive weight of the charge.
Anti-Swimmer Grenades: Maritime security forces use hand grenades to defend against enemy
scuba divers.

Torpedoes: Explosive torpedoes are required in some training and testing events. Torpedoes are
described as either lightweight or heavyweight and are further categorized according to the net
explosive weight.

Extended Echo Ranging Sonobuoys: Extended Echo Ranging sonobuoys include Improved
Extended Echo Ranging sonobuoys and mini sound-source seeker sonobuoys that use explosive
charges as the active sound source instead of electrically produced sounds.

TARGETS

Training and testing require an assortment of realistic and challenging targets. Targets vary from items
as simple and ordinary as an empty steel drum used for small-caliber weapons training from the deck of
a ship, to sophisticated, unmanned aerial drones used in air defense training. For this EIS/OEIS, targets
are organized by warfare area.
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e Anti-Air Warfare Targets: Anti-air warfare targets, tow target systems, and aerial targets, are
used in training and testing events that involve detection, tracking, defending against, and
attacking enemy missiles and aircraft. Aerial tow target systems include textile (nylon banner)
and rigid (fiberglass shapes) towed targets used for gunnery events. Aerial targets include
expendable rocket powered missiles and recoverable radio-controlled drones used for gunnery
and missile exercises (Figure 2.3-17). Parachute flares are used as air-to-air missile targets.
Manned high-performance aircraft may be used as targets—to test ship and aircraft defensive
systems and procedures—without the actual firing of munitions.

Figure 2.3-17: Deployment and Recovery of Anti-Air Warfare Targets

e Anti-Surface Warfare Targets: Stationary and towed targets are used as anti-surface warfare
targets during gunnery events. Targets include floating steel drums, inflatable shapes or target
balloons (e.g., Killer Tomato™) (Figure 2.3-18), and towed sleds. Remote-controlled, high-speed
targets, such as jet skis and motorboats, are also used (Figure 2.3-19).

Figure 2.3-18: Deploying a “Killer Tomato™” Floating Target
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Figure 2.3-19: Ship Deployable Surface Target and High-Speed Maneuverable Seaborne Target

e Anti-Submarine Warfare Targets: Anti-submarine warfare uses multiple types of targets,
including the following:

= Submarines: Submarines may act as tracking and detection targets during training and
testing events.

= Motorized Autonomous Targets: Motorized autonomous targets simulate the acoustic and
magnetic characteristics of a submarine, providing realism for exercises when a submarine is
not available. These mobile targets resemble torpedoes, with some models designed for
recovery and reuse, while other models are expendable.

= Stationary Artificial Targets: Stationary targets either resemble submarine hulls or are
simulated systems with acoustic properties of enemy submarines. These targets either rest
on the sea floor or are suspended at varying depths in the water column.

2.3.4 DEFENSIVE COUNTERMEASURES

Naval forces depend on effective defensive countermeasures to protect against missile and torpedo
attack. Defensive countermeasures are devices designed to confuse, distract, and confound precision-
guided munitions. Defensive countermeasures are in three basic categories:

e Chaff: Chaff consists of reflective, aluminum-coated glass fibers used to obscure ships and
aircraft from radar-guided systems. Chaff, which is stored in canisters, is either dispensed from
aircraft or fired into the air from the decks of surface ships when an attack is imminent. The
glass fibers create a radar cloud that masks the position of the ship or aircraft.

o Flares: Flares are pyrotechnic devices used to defend against heat-seeking missiles, where the
missile seeks out the heat signature from the flare rather than the aircraft's engines. Similar to
chaff, flares are also dispensed from aircraft and fired from ships.

e Acoustic Countermeasures: Acoustic countermeasures are used by surface ships and
submarines to defend against torpedo attack. Acoustic countermeasures are either released
from ships and submarines or towed at a distance behind the ship.
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2.3.5 MINE WARFARE SYSTEMS

Mine warfare systems are in two broad categories: mine detection and mine neutralization.

Mine Detection Systems. Mine detection systems are used to locate, classify, and map suspected mines.
Once located, the mines can either be neutralized or avoided. These systems are specialized to either
locate mines on the surface, in the water column, or on the sea floor.

e Towed or Hull-Mounted Mine Detection Systems: These detection systems use acoustic and
laser or video sensors to locate and classify suspect mines. Helicopters, ships, and unmanned
vehicles are used for towed systems, which can rapidly assess large areas (Figure 2.3-20).

Figure 2.3-20: Towed Mine Detection System

o Airborne Laser Mine Detection Systems: Airborne laser detection systems work in concert with
neutralization systems. The detection system initially locates mines and a neutralization system
is then used to relocate and neutralize the mine (Figure 2.3-21).
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Figure 2.3-21: AN/AES-1 Airborne Laser Mine Detection System

¢ Unmanned/Remotely Operated Vehicles: These vehicles use acoustic and video or lasers to
locate and classify mines. Unmanned/remotely operated vehicles provide unique mine warfare
capabilities in nearshore littoral areas, surf zones, ports, and channels.

e Marine Mammal System: Navy personnel and Navy marine mammals work together to detect
specified underwater objects. The Navy deploys trained bottlenose dolphins and California sea
lions as part of the marine mammal minehunting and object recovery system.

Mine Neutralization Systems. These systems disrupt, disable, or detonate mines to clear ports and
shipping lanes, as well as littoral, surf, and beach areas in support of naval amphibious operations. Mine
neutralization systems can clear individual mines or a large number of mines quickly.

o Towed Influence Mine Sweep Systems: These systems use towed equipment that mimic a
particular ship’s magnetic and acoustic signature triggering the mine and causing it to explode
(Figure 2.3-22).
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Figure 2.3-22: Organic and Surface Influence Sweep

Towed Mechanical Mine Sweeping Systems: These systems tow a sweep wire to snag the line
that attaches a moored mine to its anchor and then uses a series of cables and cutters to sever
those lines. Once these lines are cut, the mines float to the surface where explosive ordnance
personnel can neutralize the mines.

Unmanned/Remotely Operated Mine Neutralization Systems: Surface ship and helicopters
operate these systems, which place explosive charges near or directly against mines to destroy
the mine (Figure 2.3-23).

Figure 2.3-23: Airborne Mine Neutralization System

Projectiles: Small- and medium-caliber projectiles fired from surface ships or hovering
helicopters are used to neutralize floating and near-surface mines.

Diver Emplaced Explosive Charges: Operating from small craft, divers place explosive charges,
which may utilize time delay fusing, near or on mines to destroy the mine or disrupt its ability to
function.
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2.3.6 MILITARY EXPENDED MATERIALS

Navy training and testing events may introduce or expend various items, such as non-explosive
munitions and targets, into the marine environment as a direct result of using these items for their
intended purpose. In addition to the items described below, some accessory materials—related to the
carriage or release of these items—may be released. These materials, referred to as military expended
materials, are not recovered, and potentially result in environmental impacts. These impacts are
analyzed in detail in Chapter 3 (Affected Environment and Environmental Consequences) of this
EIS/OEIS. This section includes descriptions of a representative sample of military expended materials.
A more comprehensive discussion can be found in Chapter 3 (Affected Environment and Environmental
Consequences).

Military expended materials analyzed in this document include the following:

e Sonobuoys: Sonobuoys consist of parachutes and the sonobuoys themselves.

e Torpedo Launch Accessories: Torpedoes are usually recovered; however, materials such as
parachutes used with air-dropped torpedoes, guidance wire used with submarine-launched
torpedoes, and ballast weights are expended. Explosive filled torpedoes expend torpedo
fragments.

e Projectiles and Bombs: Non-explosive projectiles, non-explosive bombs, or fragments from
explosive projectiles and bombs are expended during training and testing exercises. These items
are primarily constructed of lead (most small-caliber projectiles) or steel (medium- and large-
caliber projectiles and all bombs).

e Missiles and Rockets: Non-explosive missiles and missile fragments from explosive missiles are
expended during training and testing events. Propellant, and any explosive material involved, is
consumed during firing/detonation. Some missiles include a wire, which is also expended.
Rockets are similar to missiles and both non-explosive and fragments may be expended.

e Countermeasures: Countermeasures (acoustic, chaff, flares) are expended as a result of training
exercises, with the exception of towed acoustic countermeasures. Chaff activities also include
an expended canister, end caps, and pistons. Flares expend only end caps and pistons.

e Targets: Some targets are designed to be expended; other targets, such as aerial drones and
remote-controlled boats, are recovered for re-use. Targets struck with ordnance will result in
target fragments.

2.3.7 CLASSIFICATION OF ACOUSTIC AND EXPLOSIVE SOURCES

In order to better organize and facilitate the analysis of approximately 300 individual sources of
underwater acoustic sound or explosive energy, a series of source classifications, or source bins, were
developed. The use of source classification bins provides the following benefits:

e provides the ability for new sensors or munitions to be covered under existing authorizations, as
long as those sources fall within the parameters of a “bin;”

o simplifies the source utilization data collection and reporting requirements anticipated under
the MMPA authorizations;

e ensures a conservative approach to all impact estimates, as all sources within a given class are
modeled as the loudest source (lowest frequency, highest source level, longest duty cycle, or
largest net explosive weight) within that bin;

e allows analysis to be conducted in a more efficient manner, without any compromise of
analytical results; and
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e provides a framework to support the reallocation of source usage (hours/explosives) between
different source bins, as long as the total numbers of takes remain within the overall analyzed
and authorized limits. This flexibility is required to support evolving Navy training and testing
requirements, which are linked to real world events.

There are two primary types of source classes: impulsive and non-impulsive acoustic. A description of
each source classification is provided in Tables 2.3-1 and 2.3-2. Impulsive bins are based on the net
explosive weight of the munitions or explosive devices or the source level for air and water guns. Non-
impulsive acoustic sources are grouped into bins based on the frequency*, source level®, and when
warranted, the application in which the source would be used. The following factors further describe the
considerations associated with the development of active acoustic source classifications:

e Frequency of the non-impulsive acoustic source.

= Low-frequency sources operate below 1 kHz

=  Mid-frequency sources operate at and above 1 kHz, up to and including 10 kHz
= High-frequency sources operate above 10 kHz, up to and including 100 kHz

= Very high-frequency sources operate above 100 kHz but below 200 kHz

e Decibel (dB) level of the non-impulsive acoustic source.

=  Greater than 160 dB, but less than 180 dB
= Equal to 180 dB and up to 200 dB
=  Greater than 200 dB

e Application in which the source would be used.

= How asensor is employed supports how the sensor’s acoustic emissions are analyzed.

=  Factors considered include pulse length (time source is “on”); beam pattern (whether sound
is emitted as a narrow, focused beam, or, as with most explosives, in all directions); and
duty cycle (how often or how many times a transmission occurs in a given period during an
event).

* Bins are based on the typical center frequency of the source. Although harmonics may be present, those harmonics would be
several dB lower than the primary frequency.

® Source decibel levels are expressed in terms of sound pressure level and are values given in decibels (dB) referenced to one
microPascal (1uPa) at one meter. Information regarding acoustic sources is provided in more detail in Section 3.0.5.3.1 (Acoustic
Stressors).
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Table 2.3-1: Training and Testing Non-Impulsive Acoustic Sources
Used in the Atlantic Fleet Training and Testing Study Area

Source A
Source Class Category Class Description
Low-Frequency (LF): Sources that LF3 Low-frequency sources greater than 200 dB
roduce low-frequency (less than 1
EHZ) signals. q v ( LF4 Low-frequency sources equal to 180 dB and up to 200 dB
LF5 Low-frequency sources greater than 160 dB, but less than
180 dB
Mid-Frequency (MF): Tactical and MF1 Hull-mounted surface ship sonars (e.g., AN/SQS-53C and
non-tactical sources that produce AN/SQS-60)
mid-frequency (1 to 10 kHz) signals. | MF1K Kingfisher mode associated with MF1 sonars
MF2 Hull-mounted surface ship sonars (e.g., AN/SQS-56)
MF2K Kingfisher mode associated with MF2 sonars
MF3 Hull-mounted submarine sonars (e.g., AN/BQQ-10)
MF4 Helicopter-deployed dipping sonars (e.g., AN/AQS-22 and
AN/AQS-13)
MF5 Active acoustic sonobuoys (e.g., DICASS)
MF6 Active underwater sound signal devices (e.g., MK 84)
MF8 Active sources (greater than 200 dB) not otherwise binned
MF9 Active sources (equal to 180 dB and up to 200 dB) not
otherwise binned
MF10 Active sources (greater than 160 dB, but less than 180 dB)
not otherwise binned
MF11 Hull-mounted surface ship sonars with an active duty cycle
greater than 80%
MF12 Towed array surface ship sonars with an active duty cycle
greater than 80%
High-Frequency (HF): Tactical and HF1 Hull-mounted submarine sonars (e.g., AN/BQQ-10)
non-tactical sources that produce - - —
high-frequency (greater than 10 kHz HF2 High-Frequency Marine Mammal Monitoring System
but less than 200 kHz) signals. HF3 Other hull-mounted submarine sonars (classified)
HF4 Mine detection and classification sonar (e.g., AN/AQS-20)
HF5 Active sources (greater than 200 dB) not otherwise binned
HF6 Active sources (equal to 180 dB and up to 200 dB) not
otherwise binned
HF7 Active sources (greater than 160 dB, but less than 180 dB)
not otherwise binned
HF8 Hull-mounted surface ship sonars (e.g., AN/SQS-61)
Anti-Submarine Warfare (ASW): ASW1 Mid-Frequency Deep Water Active Distributed System
Tactical sources such as active (DWADS)
sonobuoys and acoustic ASW2 Mid-Frequency Multistatic Active Coherent sonobuoy
countermeasures systems used (e.g., AN/SSQ-125)
during the conduct of anti-submarine | aAgw3 Mid-frequency towed active acoustic countermeasure
warfare training and testing activities. systems (e.g., AN/SLQ-25)
ASW4 Mid-frequency expendable active acoustic device

countermeasures (e.g., MK 3)
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Table 2.3-1: Training and Testing Non-Impulsive Acoustic Sources Used in the Atlantic Fleet
Training and Testing Study Area (Continued)

Source A

Source Class Category Class Description
Torpedoes (TORP): Source classes | TORP1 Lightweight torpedo (e.g., MK 46, MK 54, or Anti-Torpedo
associated with the active acoustic Torpedo)
signals produced by torpedoes. TORP2 Heavyweight torpedo (e.g., MK 48)
Doppler Sonars (DS): Sonars that DS1 Low-frequency Doppler sonar (e.g., Webb Tomography
use the Doppler effect to aid in Source)
navigation or collect oceanographic
information.
Forward Looking Sonar (FLS): FLS2 — High-frequency sources with short pulse lengths, narrow
Forward or upward looking object FLS3 beam widths, and focused beam patterns used for
avoidance sonars. navigation and safety of ships
Acoustic Modems (M): Systems M3 Mid-frequency acoustic modems (greater than 190 dB)
used to transmit data acoustically
through the water.
Swimmer Detection Sonars (SD): SD1 - SD2 | High-frequency sources with short pulse lengths, used for
Systems used to detect divers and detection of swimmers and other objects for the purpose of
submerged swimmers. port security
Airguns (AG): Underwater airguns AG Up to 60 cubic inch airguns (e.g., Sercel Mini-G)
used during swimmer defense and
diver deterrent training and testing
activities.
Synthetic Aperture Sonars (SAS): SAS1 MF SAS systems
Sonars in which active acoustic
signals are post-processed to form SAS2 HF SAS systems
high-resolution images of the SAS3 VHF SAS systems

seafloor.
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Table 2.3-2: Training and Testing Explosive Sources Used in the Study Area

Source Class Representative Munitions Net Explosive Weight' (Ib.)
El Medium-caliber projectiles 0.1-0.25

E2 Medium-caliber projectiles 0.26-0.5

E3 Large-caliber projectiles 0.6-2.5

E4 Isngrr])gct))\(jeo(ilExtended Echo Ranging 2 6.5

E5 5-in. projectiles 6-10

E6 15-Ib. shaped charge 11-20

E7 40-demo block/shaped charge 21-60

ES8 250-lb. bomb 61-100

E9 500-lb. bomb 101-250

E10 1,000-Ib. bomb 251-500

E1l 650-Ib. mine 501-650

E12 2,000-Ib. bomb 651-1,000
E13 1,200-Ib. HBX® charge 1,001-1,740
E14 2,500-Ib. HBX charge 1,741-3,625
E15 5,000-Ib. HBX charge 3,626-7,250
E16 10,000-lb. HBX charge 7,251-14,500
E17 40,000-Ib. HBX charge 14,501-58,000

" Net Explosive Weight refers to the amount of explosives; the actual weight of a munition
may be larger due to other components
2HBX: High Blast Explosive family of binary explosives composed of Royal Demolition
Explosive (RDX) (explosive nitroamine), TNT, powdered aluminum, and D-2 wax with

calcium chloride

2.3.7.1 Sources Qualitatively Analyzed

There are in-water active acoustic sources with narrow beam widths, downward directed transmissions,

short pulse lengths, frequencies above known hearing ranges, low source levels, or combinations of

these factors, which are not anticipated to result in takes of protected species and, therefore, are not
required to be quantitatively analyzed. These sources will be categorized as de minimis sources and will
be qualitatively analyzed to determine the appropriate determinations under NEPA, the MMPA, and the
ESA. When used during routine training and testing activities, and in a typical environment, de minimis
sources generally meet one or more of the following criteria:

e Acoustic source classes listed in Table 2.3-3 (actual source parameters listed in the classified bin

list)

e Acoustic sources that transmit primarily above 200 kilohertz (kHz)
e Sources operated with source levels of 160 decibels (dB ref 1uPa) or less
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The types of sources with source levels less than 160 dB are typically hand-held sonars, range pingers,
transponders, and acoustic communication devices. Assuming spherical spreading for a 160 dB source,
the sound will attenuate to less than 140 dB within 10 meters (m), and less than 120 dB within 100 m of
the source. Using the behavioral risk function equation:

where,

R = risk (0-1.0)

L = received level (RL) in dB (140 dB)

B = basement RLin dB (120 dB)

K = RL increment above basement with 50 percent risk (45 dB)
A =risk transition sharpness

For odontocetes, pinnipeds, manatees, sea otters, and polar bears, A = 10, therefore, R = 0.0003, or 0.03
percent risk. For mysticetes, A = 8, therefore, R = 0.0015, or 0.15 percent risk.

Therefore:

e For all marine mammals subject to a behavioral risk function, these sources will not significantly
increase the number of potential exposures as determined by the effects criteria.

e For beaked whales, the range to 140 dB behavioral threshold from a 160 dB source is 10 meters.
The likelihood of any potential behavioral effect is low because of the small affected area and
the relative low density of beaked whales.

e For harbor porpoises, there will be a 100 m zone from the source to 120 dB behavioral
threshold. Based on the above discussion and the extremely short propagation ranges to
120 dB, the potential for exposures that would result in changes to behavioral patterns to an
extent where those patterns are abandoned or significantly altered is unlikely.

e For sea turtles, the behavioral threshold of 175 dB is above the 160 dB source level, and
therefore no behavioral effect would be expected.

e Additionally, for all of the above calculations, absorption of sound in water is not a consideration
but would increase the actual transmission losses and further reduce the low potential for
exposures.

2.3.7.2 Source Classes Qualitatively Analyzed

An entire source bin, or some sources from a bin, may be excluded from quantitative analysis
(Table 2.3-3) within the scope of this EIS/OEIS if one or more of the following criteria are met:

e The source is expected to result in responses that are short term and inconsequential based on
system acoustic characteristics (e.g., short pulse length, narrow beamwidth, downward-directed
beam) and manner of system operation.

e The sources are determined to meet the criteria specified in Section 2.3.7.1 (Sources
Qualitatively Analyzed) or Table 2.3-3.

e Bins contain sources needed for safe operation and navigation.
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Sources that meet these criteria are qualitatively analyzed in Table 2.3-3 to determine the appropriate
determinations under NEPA, MMPA, and ESA (Table 2.3-3).

Table 2.3-3: Training and Testing Source Classes Excluded from Quantitative Analysis

Source Class Category Sé)ll;rscse Description

Fathometers FAl - Marine mammals are expected to exhibit no more than short-

High-frequency sources used to FA4 term and inconsequential responses to the sonar, profiler, or

determine water depth pinger given their characteristics (e.g., narrow downward-
directed beam). Such reactions are not considered to constitute
“taking” and, therefore, no additional quantitative modeling is
required for marine species that might encounter these sound
sources. Fathometers use a downward-directed, narrowly
focused beam directly below the vessel (typically much less
than 30 degrees), using a short pulse length (less than
10 milliseconds). Use of fathometers is required for safe
operation of Navy vessels.

Hand-Held Sonar HHS1 Hand-held sonars generate very high frequency sound at low

High-frequency sonar devices used power levels, short pulse lengths, and narrow beam widths.

by Navy divers for object location Because output from these sound sources would attenuate to
below any current threshold for marine species at a very short
range, and they are under positive control of the diver on which
direction the sonar is pointed, marine species reactions are not
likely. No additional quantitative modeling is required for marine
species that might encounter these sound sources.

Doppler Sonar/Speed Logs DS2, Marine species are expected to exhibit no more than short-term

Navigation equipment, downward DS3, and inconsequential responses to the sonar, profiler, or pinger

focused, narrow beam width, high- | DS4 given their characteristics (e.g., narrow, downward-directed

frequency/very high_frequency beam), which is focused directly beneath the platform. Such

spectrum utilizing very short pulse reactions are not considered to constitute “taking” and,

lengths therefore, no additional quantitative modeling is required for
marine species that might encounter these sound sources.

Imaging Sonar (IMS) IMS1, These side scan sonars operate in a very high-frequency range

IMS2 (over 120 kHz) relative to marine mammal hearing (Richardson

High-frequency or very high-
frequency, very short pulse lengths,
narrow bandwidths.

IMS1 is a side-scan sonar (high-
frequency/very high-frequency,
narrow beams, downward
directed).

IMS2 is a downward looking
source, narrow beam, and operates
above 180 kHz (basically a
fathometer)

et al. 1995'; Southall et al. 2007°). The frequency range from
these side scan sonars is beyond the hearing range of
mysticetes (baleen whales) pinnipeds, manatees, and sea
turtles and, therefore, not expected to affect these species in
the Study Area. The frequency range from these side scan
sonars falls within the upper end of the odontocete (toothed
whale) hearing spectrum (Richardson et al. 19951), which
means they are not perceived as loud acoustic signals with
frequencies below 120 kHz by these animals. Therefore, marine
species may be less likely to react to these types of systems in
a biologically significant way. Further, in addition to spreading
loss for acoustic propagation in the water column, high-
frequency acoustic energies are more quickly absorbed through
the water column than sounds with lower frequencies (Urick
1983%). Additionally, these systems are generally operated in
the vicinity of the sea floor, thus reducing the sound potential of
exposure even more. Marine species are expected to exhibit no
more than short-term and inconsequential responses to the
imaging sonar given their characteristics (e.g., narrow,
downward-directed beam and short pulse length [generally

20 milliseconds]). Such reactions are not considered to
constitute “taking” and, therefore, no additional quantitative
modeling is required for marine species that might encounter
these sound sources.
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Table 2.3-3: Training and Testing Source Classes Excluded from Quantitative Analysis (Continued)

Source A
Source Class Category Class Description
High-Frequency Acoustic Modems | M2, P1, Acoustic modems and tracking pingers operate at frequencies
(M) and Tracking Pingers (P) P2, P3, between 2 and 170 kHz, have low duty cycles (single pings in
P4 some cases), short pulse lengths (typically 20 milliseconds),

and relatively low source levels. Marine species are expected to
exhibit no more than short-term and inconsequential responses
to these systems given the characteristics described above.
Such reactions are not considered to constitute “taking” and,
therefore, no additional quantitative modeling is required for
animals that might encounter these sound sources

Acoustic Releases (R) R1, R2, Acoustic releases operate at mid and high frequencies.
Systems that transmit active R3 Because these types of devices are only used to retrieve
acoustic signals to release a bottom-mounted devices, they typically transmit only a single
bottom-mounted object from its ping. Marine species are expected to exhibit no more than
housing in order to retrieve the short-term and inconsequential responses to these sound
device at the surface sources given that any sound emitted is extremely short in

duration. Such reactions are not considered to constitute
“taking” and, therefore, no additional quantitative modeling is
required for marine species that might encounter these sound

sources.
Side-Scan Sonars (SSS) SSS1, Marine species are expected to exhibit no more than short-term
Sonars that use active acoustic SSS2, and inconsequential responses to these systems given the
signals to produce high-resolution s$SS3 system characteristics such as a downward-directed beam and
images of the seafloor use of short pulse lengths (less than 20 milliseconds). Such

reactions are not considered to constitute “taking” and,
therefore, no additional quantitative modeling is required for
marine species that might encounter these sound sources.

Small Impulsive Sources Sources | Quantitative modeling in multiple locations has validated that
with these low-level impulsive sources are expected to cause no
explosive | more than short-term and inconsequential responses in marine
weights species due to the low explosive weight and corresponding very
less than | small zone of influence associated with these types of sources.
0.1 1b.
net
explosive
weight
(less
than bin
E1)

2.4 PROPOSED ACTIVITIES

The Navy has conducted military readiness activities throughout the northwest Atlantic Ocean and Gulf
of Mexico for decades. The tempo and types of training and testing activities have fluctuated because of
the introduction of new technologies, the evolving nature of international events, advances in
warfighting doctrine and procedures, and force structure (organization of ships, weapons and
personnel) changes. Such developments influenced the frequency, duration, intensity, and location of
required training and testing activities. As discussed in Chapter 1 (Purpose and Need), training and
testing activities were analyzed in the Tactical Theater Training Assessment Program Phase | documents.
The proposed activities in this EIS/OEIS (Phase Il) account for those factors that cause training and
testing fluctuations in two ways. First, training and testing activities have evolved to meet changes to
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military readiness requirements. Second, this EIS/OEIS includes additional geographic areas where
training and testing activities historically occur.

2.4.1 PROPOSED TRAINING ACTIVITIES

The training activities proposed by the Navy are described in Table 2.4-1. The table is organized
according to primary mission areas and includes the activity name and a short description. Appendix A
(Navy Activities Descriptions) has more detailed descriptions of the activities.

Table 2.4-1: Typical Training Activities in the Study Area

Activity Name

‘ Activity Description

Anti-Air Warfare (AAW)

Air Combat Maneuver (ACM)

Aircrews engage in flight maneuvers designed to gain a tactical advantage
during combat.

Air Defense Exercises (ADEX)

Aircrew and ship crews conduct defensive measures against threat aircraft
or missiles.

Gunnery Exercise (Air-to-Air)
(GUNEX [A-A])

Aircrews defend against threat aircraft with cannons (machine gun).

Missile Exercise (Air-to-Air)
(MISSILEX [A-A])

Aircrews defend against threat aircraft with missiles.

Gunnery Exercise (Surface-to-Air)
(GUNEX [S-A])

Surface ship crews defend against threat missiles and aircraft with guns.

Missile Exercise (Surface-to-Air)
(MISSILEX [S-A])

Surface ship crews defend against threat missiles and aircraft with
missiles.

Amphibious Warfare (AMW)

Naval Surface Fire Support Exercise
— Land-based target

(FIREX [Land])

Surface ship crews use large-caliber guns to fire on land-based targets in
support of forces ashore.

Naval Surface Fire Support Exercise
— At Sea

(FIREX [At Sea])

Surface ship crews use large-caliber guns to support forces ashore;
however, the land target is simulated at sea. Rounds impact the water and
are scored by passive acoustic hydrophones located at or near the target
area.

Marine Expeditionary Unit (MEU)
Certification Exercise (CERTEX)

Amphibious Ready Group exercise conducted to validate the Marine
expeditionary unit's readiness for deployment and includes small boat
raids; visit, board, search, and seizure training; helicopter and mechanized
amphibious raids; and a non-combatant evacuation operations.

Amphibious Assault

Forces move ashore from ships at sea for the immediate execution of
inland objectives.

Amphibious Raid/Humanitarian
Assistance Operations

Small unit forces move ashore swiftly from ships at sea for a specific
short-term mission. These are quick operations with as few personnel as
possible.
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Table 2.4-1: Typical Training Activities in the Study Area (Continued)

Activity Name

Activity Description

Strike Warfare (STW)

High-Speed Anti-Radiation Missile
Exercise (Air- to- Surface)

(HARMEX [A-S])

Aircrews launch a High-Speed Anti-Radiation Missile (HARM) against
threat radar sites.

Anti-Surface Warfare (ASUW)

Maritime Security Operations (MSO)

Helicopter and surface ship crews conduct a suite of maritime security
operations (e.g., visit, board, search, and seizure; maritime interdiction
operations; force protection; and anti-piracy operation).

Gunnery Exercise (Surface-to-
Surface) (Ship)

(GUNEX [S-S] — Ship)

Ship crews engage surface targets with ship's small-, medium-, and large-
caliber guns.

Gunnery Exercise (Surface-to-
Surface) (Boat)

(GUNEX [S-S] — Boat)

Small boat crews engage surface targets with small- and medium-caliber
guns.

Missile Exercise (Surface-to-
Surface)

(MISSILEX [S-S])

Surface ship crews defend against threat missiles and other surface ships
with missiles.

Gunnery Exercise (Air-to-Surface)
(GUNEX [A-S])

Fixed-wing and helicopter aircrews, including embarked personnel, use
small- and medium-caliber guns to engage surface targets.

Missile Exercise (Air-to-Surface)
(MISSILEX [A-S])

Fixed-wing and helicopter aircrews fire both precision-guided missiles and
unguided rockets against surface targets.

Bombing Exercise (Air-to-Surface)
(BOMBEX [A-S])

Fixed-wing aircrews deliver bombs against surface targets.

Laser Targeting

Fixed-winged, helicopter, and ship crews use single or multi-beam lasers
to illuminate enemy targets or to defend against approaching hostile
forces.

Sinking Exercise (SINKEX)

Aircraft, ship, and submarine crews deliver ordnance on a seaborne
target, usually a deactivated ship, which is deliberately sunk using multiple
weapon systems.

Anti-Submarine Warfare (ASW)

Tracking Exercise/ Torpedo Exercise
— Submarine (TRACKEX/TORPEX —
Sub)

Submarine crews search, track, and detect submarines. Exercise
torpedoes may be used during this event.

Tracking Exercise/ Torpedo Exercise
— Surface (TRACKEX/TORPEX —
Surface)

Surface ship crews search, track and detect submarines. Exercise
torpedoes may be used during this event.

Tracking Exercise/ Torpedo Exercise
— Helicopter (TRACKEX/TORPEX —
Helo)

Helicopter crews search, detect and track submarines. Recoverable air
launched torpedoes may be employed against submarine targets.

Tracking Exercise/ Torpedo Exercise
— Maritime Patrol Aircraft
(TRACKEX/TORPEX — MPA)

Maritime patrol aircraft crews search, detect, and track submarines.
Recoverable air launched torpedoes may be employed against submarine
targets.
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Table 2.4-1: Typical Training Activities in the Study Area (Continued)

Activity Name

Activity Description

Tracking Exercise — Maritime Patrol
Aircraft Extended Echo Ranging
Sonobuoy (TRACKEX — MPA
sonobuoy)

Maritime patrol aircraft crews search, detect, and track submarines with
extended echo ranging sonobuoys. Recoverable air launched torpedoes
may be employed against submarine targets.

Anti-Submarine Warfare Tactical
Development Exercise

Multiple ships, aircraft and submarines coordinate their efforts to search,
detect and track submarines with the use of all sensors. Anti-submarine
warfare tactical development exercise is a dedicated anti-submarine
warfare event.

Integrated Anti-Submarine Warfare
Course (IAC)

Multiple ships, aircraft, and submarines coordinate the use of their
sensors, including sonobuoys, to search, detect and track threat
submarines. Integrated Anti-Submarine Warfare Course is an intermediate
level training event and can occur in conjunction with other major
exercises.

Group Sail

Multiple ships and helicopters integrate the use of sensors, including
sonobuoys, to search, detect and track a threat submarine. Group sails
are not dedicated anti-submarine warfare events and involve multiple
warfare areas.

Anti-Submarine Warfare for
Composite Training Unit Exercise
(COMPTUEX)

Anti-submarine warfare activities conducted during a composite training
unit exercise.

Anti-Submarine Warfare for Joint
Task Force Exercise
(JTFEX)/Sustainment Exercise
(SUSTAINEX)

Anti-submarine warfare activities conducted during a joint task force
exercise / sustainment exercise.

Electronic Warfare (EW)

Electronic Warfare Operations
(EW OPS)

Aircraft, surface ship and submarine crews attempt to control portions of
the electromagnetic spectrum used by enemy systems to degrade or deny
the enemy’s ability to take defensive actions.

Counter Targeting — Flare Exercise
(FLAREX)

Fixed-winged aircraft and helicopters crews defend against an attack by
deploying flares to disrupt threat infrared missile guidance systems.

Counter Targeting — Chaff Exercise
(CHAFFEX)

Surface ships, fixed-winged aircraft and helicopter crews defend against
an attack by deploying chaff, a radar reflective material, which disrupt
threat targeting and missile guidance radars.

Mine Warfare (MIW)

Mine Countermeasures Exercise
(MCM) — Ship Sonar

Littoral combat ship crews detect and avoid mines while navigating
restricted areas or channels using active sonar.

Explosive Ordnance Disposal
(EOD)/Mine Neutralization

Personnel disable threat mines. Explosive charges may be used.

Underwater Mine Countermeasures
(UMCM) Raise, Tow, Beach and
Exploitation Operations

Personnel recover moored mines, transfer the mines to shore, and
disassemble them.

Mine Countermeasures -Towed
Mine Neutralization

Ship crews and helicopter aircrews tow systems (e.g., Organic and
Surface Influence Sweep, MK 104/105) through the water designed to
disable and/or trigger mines.

Mine Countermeasures — Mine
Detection

Ship crews and helicopter aircrews detect mines using towed and laser
mine detection systems (e.g., ANJAQS-20, Airborne Laser Mine Detection
System).
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Table 2.4-1: Typical Training Activities in the Study Area (Continued)

Activity Name

Activity Description

Mine Countermeasures — Mine
Neutralization

Ship crews and helicopter aircrews disable mines by firing small- and
medium-caliber projectiles.

Mine Countermeasures — Mine
Neutralization — Remotely Operated
Vehicles

Ship crews and helicopter aircrews disable mines using remotely operated
underwater vehicles.

Mine Laying

Fixed-winged aircraft and submarine crews drop/launch non-explosive
mine shapes.

Coordinated Unit Level Helicopter
Airborne Mine Countermeasure
Exercises

Helicopters aircrew members train as a squadron in the use of airborne
mine countermeasures, such as towed mine detection and neutralization
systems.

Civilian Port Defense

Maritime security operations for military and civilian ports and harbors.
Only the sonar portion of this activity is analyzed in this document. Marine
mammal systems may be used during the exercise.

Major Exercises

Composite Training Unit Exercise
(COMPTUEX)

Intermediate level exercise designed to create a cohesive Strike Group
prior to deployment or joint task force exercise. Typically seven surface
ships, helicopters, maritime patrol aircraft, two submarines, and various
unmanned vehicles. Marine mammal systems may be used during the
exercise.

Joint Task Force Exercise (JTFEX)/
Sustainment Exercise (SUSTAINEX)

Final fleet exercise prior to deployment of the Strike Group. Serves as a
ready-to-deploy certification for all units involved. Typically nine surface
ships, helicopters, maritime patrol aircraft, two submarines, and various
unmanned vehicles. Marine mammal systems may be used during the
exercise.

Other Training Activities

Search and Rescue (SAR)

Helicopter crews rescue military personnel at-sea.

Precision Anchoring

Ship crews train in releasing of anchors in designated locations.

Elevated Causeway System
(ELCAS)

A temporary pier is constructed off the beach. Supporting pilings are
driven into the sand and then later removed. The elevated causeway
system is a portion of a larger activity, Joint Logistics Over the Shore
(JLOTS) which is covered under separate documentation.

Submarine Navigation (SUB NAV)

Submarine crews locate underwater objects and ships while transiting in
and out of port.

Submarine Navigation under Ice
Certification

Submarine crews train to operate under ice. During training and
certification other submarines and ships simulate ice.

Surface Ship Object Detection

Surface ship crews locate underwater objects that may impede transit in
and out of port.

Surface Ship Sonar Maintenance

Pierside and at-sea maintenance of sonar systems.

Submarine Sonar Maintenance

Pierside and at-sea maintenance of sonar systems.
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2.4.2 PROPOSED TESTING ACTIVITIES

The Navy’s research and acquisition community engages in a broad spectrum of testing activities in
support of the fleet. These activities include, but are not limited to, basic and applied scientific research
and technology development; testing, evaluation, and maintenance of systems (missiles, radar, and
sonar), and platforms (surface ships, submarines, and aircraft); and acquisition of systems and platforms
to support Navy missions and give a technological edge over adversaries.

The individual commands within the research and acquisition community included in this EIS/OEIS are
Naval Air Systems Command, Naval Sea Systems Command, and the Office of Naval Research and Naval
Research Laboratory.

The Navy operates in an ever-changing strategic, tactical, and funding and time-constrained
environment. Testing activities occur in response to emerging science or fleet operational needs. For
example, future Navy experiments to develop a better understanding of ocean currents may be
designed based on advancements made by non-government researchers not yet published in the
scientific literature. Similarly, future but yet unknown Navy operations within a specific geographic area
may require development of modified Navy assets to address local conditions. Such modifications must
be tested in the field to ensure they meet fleet needs and requirements. Accordingly, generic
descriptions of some of these activities are the best that can be articulated in a long-term,
comprehensive document, like this EIS/OEIS.

Some testing activities are similar to training activities conducted by the fleet. For example, both the
fleet and the research and acquisition community fire torpedoes. While the firing of a torpedo might
look identical to an observer, the difference is in the purpose of the firing. The fleet might fire the
torpedo to practice the procedures for such a firing, whereas the research and acquisition community
might be assessing a new torpedo guidance technology or to ensure the torpedo meets performance
specifications and operational requirements. These differences may result in different analysis and
potential mitigations for the activity.

2.4.2.1 Naval Air Systems Command Testing Activities

Naval Air Systems Command testing activities generally fall in the primary mission areas used by the
fleets. Naval Air Systems Command activities include, but are not limited to, the testing of new aircraft
platforms, weapons, and systems before those platforms, weapons, and systems are integrated into the
fleet. In addition to the testing of new platforms, weapons, and systems, Naval Air Systems Command
also conducts lot acceptance testing of weapons and systems, such as sonobuoys.

The majority of testing and development activities conducted by Naval Air Systems Command are similar
to fleet training events, and many platforms (e.g., the MH-60 helicopter) and systems (e.g., Airborne
Towed Minehunting System [AN/AQS-20A]) currently being tested are already being used by the fleet or
will ultimately be integrated into fleet training activities. However, some testing and development may
be conducted in different locations and in a different manner than the fleet and, therefore, though the
potential environmental effects may be the same, the analysis for those events may differ. Training with
systems and platforms delivered to the fleet within the timeframe of this document are analyzed in the
training sections of this EIS/OEIS. This section only addresses Naval Air Systems Command’s testing
activities, which are described in Table 2.4-2.
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Table 2.4-2: Typical Naval Air Systems Command Testing Activities in the Study Area

Activity Name

Activity Description

Anti-Air Warfare (AAW)

Air Combat Maneuver
(ACM) Test

This event is identical to the air combat maneuver training event. Test events involve
two or more aircraft, each engaged in continuous proactive and reactive changes in
aircraft attitude, altitude, and airspeed. No weapons are fired during air combat
maneuver test activities.

Air Platform/Vehicle
Test

Testing performed to quantify the flying qualities, handling, airworthiness, stability,
controllability, and integrity of an air platform or vehicle. No weapons are released
during an air platform/vehicle test. In-flight refueling capabilities are tested.

Air Platform Weapons
Integration Test

Testing performed to quantify the compatibility of weapons with the aircraft from which
they would be launched or released. Mostly non-explosive weapons or shapes are
used, but some tests may require the use of high-explosive weapons.

Air-to-Air (A-A)
Weapons System Test

Test to evaluate the effectiveness of air-launched weapons against designated airborne
targets. Fixed-wing or rotary-wing aircraft may be used. No testing of high-explosive
weapons is planned.

Air-to-Air Missile Test

This event is similar to the training event missile exercise (air-to-air). Tests are a type of
air-to-air weapon system test in which non-explosive practice air-to-air missiles are fired
from fixed-wing aircraft against unmanned aerial drones such as BQM-34 and BQM-74.

Air-to-Air Gunnery Test

This event is similar to the training event gunnery exercise air-to-air. An air-to-air
gunnery test involves the firing of guns from both fixed-wing and rotary-wing aircraft
against a towed aerial banner which serves as the target. Typically non-explosive
practice rounds are fired and the targets fired upon are unmanned aerial drones.

Intelligence,
Surveillance, and
Reconnaissance Test

Test to evaluate communications capabilities of fixed-wing and rotary-wing aircraft,
including unmanned systems that can carry cameras, sensors, communications
equipment, or other payloads. New systems are tested at sea to ensure proper
communications between aircraft and ships.

Anti-Surface Warfare (ASUW)

Air-to-Surface Missile
Test

This event is similar to the training event missile exercise (air-to-surface). Test may
involve both fixed-wing and rotary-wing aircraft launching missiles at surface maritime
targets to evaluate the weapon system or as part of another systems integration test.

Air-to-Surface Gunnery
Test

This event is similar to the training event gunnery exercise (air-to-surface). Strike fighter
and helicopter aircrews evaluate new or enhanced aircraft guns against surface
maritime targets to test that the gun, gun ammunition, or associated systems meet
required specifications or to train aircrew in the operation of a new or enhanced weapon
system.

Rocket Test

Rocket testing evaluates the integration, accuracy, performance, and safe separation of
laser-guided and unguided 2.75-in. rockets fired from a hovering or forward flying
helicopter or from a fixed-wing strike aircraft.

Air-to-Surface Bombing
Test

This event is similar to the training event bombing exercise (air-to-surface). Strike fighter
and maritime patrol aircraft test the delivery of non-explosive practice bombs against
surface maritime targets with the goal of evaluating the bomb, the bomb carry and
delivery system, and any associated systems that may have been newly developed or
enhanced.

Laser Targeting Test

Aircrew use laser targeting devices integrated into aircraft or weapon systems to
evaluate targeting accuracy and precision and to train aircrew in the use of newly
developed or enhanced laser targeting devices. Lasers are designed to illuminate
designated targets for engagement with laser-guided weapons.
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Table 2.4-2: Typical Naval Air Systems Command Testing Activities in the Study Area (Continued)

Activity Name

Activity Description

High Energy Laser
Weapons Test

High energy laser weapons tests evaluate the specifications, integration, and
performance of an aircraft mounted, approximately 25 kW high energy laser. The laser
is intended to be used as a weapon to disable small surface vessels.

Electronic Warfare (EW)

Electronic Systems
Evaluation

Test that evaluates the effectiveness of electronic systems to control, deny, or monitor
critical portions of the electromagnetic spectrum. In general, electronic warfare testing
will assess the performance of three types of electronic warfare systems: electronic
attack, electronic protect, and electronic support.

Chaff Test

Similar to the training event counter targeting — chaff exercise, chaff tests evaluate
newly developed or enhanced chaff, chaff dispensing equipment, or modified aircraft
systems against chaff deployment. Tests may also train pilots and aircrew in the use of
new chaff dispensing equipment. Chaff tests are often conducted with flare tests and air
combat maneuver events, as well as other test events, and are not typically conducted
as standalone tests.

Flare Test

Similar to the training event counter targeting — flare exercise, flare tests evaluate newly
developed or enhanced flares, flare dispensing equipment, or modified aircraft systems
against flare deployment. Tests may also train pilots and aircrew in the use of newly
developed or modified flare deployment systems. Flare tests are often conducted with
chaff tests and air combat maneuver events, as well as other test events, and are not
typically conducted as standalone tests.

Anti-Submarine Warfare (ASW)

Anti-Submarine
Warfare Torpedo Test

This event is similar to the training event torpedo exercise. The test evaluates anti-
submarine warfare systems onboard rotary-wing and fixed-wing aircraft and the ability
to search for, detect, classify, localize, and track a submarine or similar target.

Kilo Dip

A kilo dip is the operational term used to describe a functional check of a helicopter
deployed dipping sonar system. The sonar system is briefly activated to ensure all
systems are functional. A kilo dip is simply a precursor to more comprehensive testing.

Sonobuoy Lot
Acceptance Test

Sonobuoys are deployed from surface vessels and aircraft to verify the integrity and
performance of a lot, or group, of sonobuoys in advance of delivery to the fleet for
operational use.

Anti-Submarine
Warfare Tracking
Test—Helicopter

This event is similar to the training event anti-submarine warfare tracking
exercise/torpedo exercise — helicopter. The test evaluates the sensors and systems
used to detect and track submarines and to ensure that helicopter systems used to
deploy the tracking systems perform to specifications.

Anti-Submarine
Warfare Tracking
Test—Maritime Patrol
Aircraft

This event is similar to the training event anti-submarine warfare tracking
exercise/torpedo exercise — maritime patrol aircraft extended echo ranging sonobuoy.
The test evaluates the sensors and systems used by maritime patrol aircraft to detect
and track submarines and to ensure that aircraft systems used to deploy the tracking
systems perform to specifications and meet operational requirements.

Mine Warfare (MIW)

Airborne Mine
Neutralization System
Test (AMNS)

Airborne mine neutralization tests of the Airborne Mine Neutralization System evaluate
the system’s ability to detect and destroy mines. The Airborne Mine Neutralization
System uses up to four unmanned underwater vehicles equipped with high-frequency
sonar, video cameras, and explosive neutralizers.

Airborne Projectile-
Based Mine Clearance
System Test

An MH-60 helicopter uses a laser-based detection system to search for mines and to fix
mine locations for neutralization with an airborne projectile-based mine clearance
system. The system neutralizes mines by firing a small- or medium-caliber inert,
supercavitating projectile from a hovering helicopter.
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Table 2.4-2: Typical Naval Air Systems Command Testing Activities in the Study Area (Continued)

Activity Name

Activity Description

Airborne Towed
Minesweeping Test —
AN/ALQ-220 (OASIS)

Tests of the Organic Airborne and Surface Influence Sweep (OASIS) would be
conducted by a helicopter to evaluate the functionality of Organic Airborne and Surface
Influence Sweep at sea. The Organic Airborne and Surface Influence Sweep is towed
from a forward flying helicopter and works by emitting an electromagnetic field and
mechanically generated underwater sound to simulate the presence of a ship. The
sound and electromagnetic signature cause nearby mines to explode.

Airborne Towed
Minehunting Sonar
Test — ANJAQS-20A

Tests of the AN/AQS-20A to evaluate the search capabilities of this towed, mine
hunting, detection, and classification system. The sonar on the AN/AQS-20A identifies
mine-like objects in the deeper parts of the water column.

Airborne Laser-Based
Mine Detection System
Test (ALMDS)

An airborne mine hunting test of the AN/JAES-1 Airborne Laser Mine Detection System,
or "ALMDS” evaluates the system’s ability to detect, classify, and fix the location of
floating and near-surface, moored mines. The system uses a laser to locate mines and
may operate in conjunction with an airborne projectile-based mine detection system to
neutralize mines.

Mine Laying Test

Fixed-wing aircraft evaluate the performance of mine laying equipment and software
systems to lay mines. A mine test may also train aircrew in laying mines using a new or
enhanced mine deployment system.

Other Testing Activities

Test and Evaluation
Catapult Launch

Tests evaluate the function of aircraft carrier catapults at sea following enhancements,
modifications, or repairs to catapult launch systems. This includes aircraft catapult
launch tests. No weapons or other expendable materials would be released.

Air Platform Shipboard
Integration Test

Tests evaluate the compatibility of aircraft and aircraft systems with ships and shipboard
systems. Tests involve physical operations and verify and evaluate communications and
tactical data links. This test function also includes an assessment of carrier-shipboard
suitability and hazards of electromagnetic radiation to personnel, ordnance, and fuels.

Shipboard Electronic
Systems Evaluation

Tests measure ship antenna radiation patterns and test communication systems with a
variety of aircraft.

Maritime Security

Maritime patrol aircraft and helicopters participate in maritime security activities and
fleet training events. Aircraft and surface ships identify, track, intercept, board, and
inspect foreign merchant vessels suspected of not complying with United Nations/allied
sanctions or conflict rules of engagement.

2.4.2.2 Naval Sea Systems Command Testing Activities

Naval Sea Systems Command testing activities (Table 2.4-3) are aligned with its mission of new ship
construction, life cycle support, and weapon systems development. Each major category of Naval Sea
Systems Command activities is described below.

2.4.2.2.1 New Ship Construction Activities

Ship construction activities include pierside testing of ship systems, tests to determine how the ship
performs at sea (sea trials), and developmental and operational test and evaluation programs for new
technologies and systems. Pierside and at-sea testing of systems aboard a ship may include sonar,
acoustic countermeasures, radars, and radio equipment. In this EIS/OEIS, pierside testing at Navy
contractor shipyards consists only of sonar systems. During sea trials, each new ship propulsion engine is
operated at full power and subjected to high-speed runs and steering tests. At-sea test firing of
shipboard weapon systems, including guns, torpedoes, and missiles, are also conducted.
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2.4.2.2.2 Shock Trials

One ship of each new class (or major upgrade) of combat surface ships constructed for the Navy
typically undergoes an at-sea shock trial. A shock trial is a series of underwater detonations that send a
shock wave through the ship's hull to simulate near misses during combat. A shock trial allows the Navy
to validate the shock hardness of the ship and assess the survivability of the hull and ship's systems in a
combat environment as well as the capability of the ship to protect the crew.

2.4.2.2.3 Life Cycle Activities

Testing activities are conducted throughout the life cycle of a Navy ship to verify performance and
mission capabilities. Sonar system testing occurs pierside during maintenance, repair, and overhaul
availabilities, and at sea immediately following most major overhaul periods. A Combat System Ship
Qualification Trial is conducted for new ships and for ships that have undergone modification or
overhaul of their combat systems.

Radar cross signature testing of surface ships is conducted on new vessels and periodically throughout a
ship’s life cycle to measure how detectable the ship is to radar. Additionally, electromagnetic
measurements of off-board electromagnetic signatures are conducted for submarines, ships, and
surface craft periodically.

2.4.2.2.4 Range Activities

Naval Sea Systems Command’s testing ranges are used to conduct principal testing, analysis, and
assessment activities for ship and submarine platforms, including ordnance, mines, and machinery
technology for surface combat systems. Naval Surface Warfare Center, Panama City Division Testing
Range focuses on surface warfare tests that often involve mine countermeasures such as sonar
operations, electromagnetic operations, laser operations, and ordnance/projectile operations. Naval
Undersea Warfare Center Division, Newport Testing Range focuses on the undersea aspects of warfare
and is, therefore, structured to test systems such as torpedoes and unmanned underwater vehicles. The
South Florida Ocean Measurement Facility Testing Range retains a unique capability that focuses on
signature analysis operations and mine warfare testing events.

2.4.2.2.5 Additional Activities Outside Naval Sea Systems Command Ranges

Numerous test activities and technical evaluations in support of Naval Sea Systems Command’s systems
development mission occur outside the predefined boundaries of the Naval Sea Systems Command’s
testing ranges and often in conjunction with fleet activities within the Study Area. Tests within this
category include, but are not limited to, anti-surface warfare, anti-submarine warfare, and mine warfare
tests using torpedoes, sonobuoys, and mine detection and neutralization systems.

Unique Naval Sea Systems Command planned testing includes a kinetic energy weapon, which uses
electromagnetic energy to propel a round at a target, and alternative electromagnetic or directed
energy devices. In addition, areas of potential increased future equipment and systems testing are
swimmer detection systems, lasers, new radars, unmanned vehicles, and chemical-biological detectors.
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Table 2.4-3: Typical Naval Sea Systems Command Testing Activities in the Study Area

Activity Name

Activity Description

Ship Construction and Maintenance

New Ship Construction

Surface Pierside Sonar Ship’s sonar systems are tested pierside to ensure proper operation.
Combatant Testing
Sea Trials . . - ; ; ; ; - -
Propulsion Testing | Ship is run at high speeds in various formations (e.g., straight-line and
reciprocal paths).
Gun Testing Gun systems are tested using non-explosive practice munitions.
Missile Testing Launching systems are tested using missiles fired at target drones.
Decoy Testing Includes testing of the MK 36 Decoy Launching system.
Surface Warfare Ships defend against surface targets with large-caliber guns.
Testing — Large-
Caliber
Anti-Submarine Ships demonstrate capability of countermeasure systems and underwater
Warfare Testing surveillance and communications systems.
Aircraft Propulsion Testing | Ship is run at high speeds in various formations (e.g., straight-line and
Carrier Sea reciprocal paths).
Trials - - - -
Gun Testing — Small-caliber gun systems are tested using non-explosive rounds.
Small-Caliber
Gun Testing — Medium-caliber gun systems are tested using non-explosive and explosive
Medium-Caliber rounds.
Missile Testing Missile systems are tested using explosive rounds.
Bomb Testing Non-explosive bombs are tested.
Submarine Pierside Sonar Submarine’s sonar systems are tested pierside to ensure proper operation.
Sea Trials Testing
Propulsion Testing | Submarine is run at high speeds in various formations and at various depths.
Weapons System Submarine weapons systems are tested by cycling water through them in
Testing lieu of actual weapons firing.
Anti-Submarine Submarines demonstrate capability of underwater surveillance and
Warfare Testing communications systems.
Other Ship Propulsion Testing | Ship is run at high speeds in various formations (e.g., straight-line and
Class Sea reciprocal paths).
Trials

Gun Testing —
Small-Caliber

Small-caliber gun systems are tested using non-explosive rounds.

Anti-Submarine Warfare Mission
Package Testing

Ships and their supporting platforms (e.g., helicopters, unmanned aerial
systems) detect, localize, and prosecute submarines.

Surface Warfare Mission Package

Testing

Ships defend against surface targets with small-, medium-, and large-caliber
guns and medium range missiles.

Mine Countermeasure Mission
Package Testing

Ships conduct mine countermeasure operations.
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Table 2.4-3: Typical Naval Sea Systems Command Testing Activities in the Study Area (Continued)

Event Name

Event Description

Post-Homeporting Testing (all
classes)

Electronic, navigation, and refueling capabilities are tested.

Ship Shock Trials

Explosives are detonated underwater against surface ships.

Life Cycle Activities

Ship Signature Testing

Ship and submarine radars and electromagnetic signatures are tested.

Surface Ship Sonar Testing/
Maintenance

Pierside and at-sea testing of ship systems occurs periodically following
major maintenance periods and for routine maintenance.

Submarine Sonar Testing/
Maintenance

Pierside and at-sea testing of submarine systems occurs periodically
following major maintenance periods and for routine maintenance.

Combat System Ship Qualification
Trial (CSSQT) — In-Port
Maintenance Period

All combat systems are tested to ensure they are functioning in a technically
acceptable manner and are operationally ready to support at-sea CSSQT
events.

Combat System Ship Qualification
Trial (CSSQT) — Air Defense (AD)

Ship’s capability to detect, identify, track, and successfully defend against
live and simulated targets is tested.

Combat System Ship Qualification
Trial (CSSQT) — Surface Warfare
(Suw)

Capabilities of shipboard sensors to detect and track surface targets, relay
the data to the gun weapon system, and defend against targets are tested.

Combat System Ship Qualification
Trial (CSSQT) — Undersea
Warfare (USW)

Ship’s ability to track and defend against undersea targets is tested.

Naval Sea Systems Command Range Activities

Naval Surface Warfare Center, Panama City Division Testing Range

Air Operations

Various aircraft operations are conducted in support of other test activities.

Surface Operations

Surface vessel operations for deployment and recovery of mine warfare
systems and testing of communication and propulsion systems are
conducted.

Subsurface Operations

Subsurface operations include testing of underwater vehicles, items placed
on the ocean floor, and diving activities.

Sonar Operations

Testing of sonar systems determines their capability to detect, locate, and
characterize mine-like objects.

Electromagnetic Operations

Electromagnetic operations test an array of magnetic sensors used in mine
countermeasure operations.

Laser Operations

Laser systems are tested to determine effectiveness as a tool to identify
mine-like objects.

Ordnance Operations

Airborne, surface, organic (readily available units in place), and shallow
water mine countermeasure systems are tested using explosive ordnance.

Projectile Firing

Airborne and surface crews defend against surface targets with small-,
medium-, and large-caliber guns.

Unmanned Underwater Vehicles
Demonstration

The performance of multiple unmanned underwater vehicles and associated
acoustic, optical, and magnetic systems are tested and demonstrated.

Mine Detection and Classification
Testing

Air, surface, and subsurface vessels detect and classify mines and mine-like
objects.

Mine Countermeasure /
Neutralization Testing

Air, surface, and subsurface vessels neutralize threat mines and mine-like
objects.

Stationary Source Testing

Stationary equipment (including swimmer defense systems) is deployed to
determine functionality.
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Table 2.4-3: Typical Naval Sea Systems Command Testing Activities in the Study Area (Continued)

Event Name Event Description
Special Warfare Testing Submersibles capable of inserting and extracting personnel or payloads into
denied areas from strategic distances are tested.
Unmanned Underwater Vehicle Unmanned underwater vehicles are deployed to evaluate hydrodynamic
Testing parameters, to full mission, multiple vehicle functionality assessments.
Ordnance Testing Airborne and surface crews defend against surface targets with small-,

medium-, and large-caliber guns, as well as line charge testing.

Naval Undersea Warfare Center Division, Newport Testing Range

Launcher Testing Launcher systems are tested to evaluate performance.

Torpedo Testing Non-explosive practice torpedoes are launched to record operational data.

Towed Equipment Testing Surface vessel or unmanned underwater vehicle deploys equipment to
determine functionality of towed systems.

Unmanned Underwater Vehicle Unmanned underwater vehicles are deployed to evaluate hydrodynamic

Testing parameters, to full mission, multiple vehicle functionality assessments.

Unmanned Surface Vehicle Unmanned surface vehicles are deployed to verify the functionality of basic

Testing capabilities and complex tests that involve multiple participants and
missions.

Unmanned Aerial System Testing | Unmanned aerial systems are launched to test the capability to perform
intelligence, surveillance, and reconnaissance, and extend the
communications range of unmanned underwater vehicles, unmanned
surface vehicles, and submarines.

Semi-Stationary Equipment Semi-stationary equipment (e.g., a hydrophone) is deployed to determine
Testing functionality.

Unmanned Underwater Vehicle The performance of multiple unmanned underwater vehicles and associated
Demonstrations acoustic, optical, and magnetic systems is tested and demonstrated.
Pierside Integrated Swimmer Swimmer defense testing ensures that systems can effectively detect,
Defense Testing characterize, verify, and defend against swimmer/diver threats in harbor

environments.

South Florida Ocean Measurement Facility Testing Range

Signature Analysis Operations Electromagnetic, acoustic, optical, and radar signature measurements of
surface ships and submarines are tested.

Mine Testing Activities Air, surface, and sub-surface systems detect, counter, and neutralize ocean-
deployed mine-like objects.

Surface Testing Activities Various surface vessels, moored equipment, and materials are tested to
evaluate performance in the marine environment.

Subsurface Testing Activities Various underwater, bottom crawling, robotic vehicles utilized in underwater
search, recovery, installation, and scanning activities are tested.

Unmanned Underwater Vehicle The performance of multiple unmanned underwater vehicles and associated

Demonstrations acoustic, optical, and magnetic systems are tested and demonstrated.

Additional Activities at Locations Outside of Naval Sea Systems Command Ranges

Anti-Surface Warfare (ASUW) / Anti-Submarine Warfare (ASW) Testing

Missile Testing Missile testing includes various missiles fired from submarines and surface
combatants.
Kinetic Energy Weapon Testing A kinetic energy weapon uses stored energy released in a burst to

accelerate a non-explosive projectile.

Electronic Warfare Testing Testing will include radiation of military and commercial radar and
communication systems (or simulators).
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Table 2.4-3: Typical Naval Sea Systems Command Testing Activities in the Study Area (Continued)

Event Name

Event Description

Torpedo (Non-Explosive) Testing

Air, surface, or submarine crews employ non-explosive torpedoes against
submarines or surface vessels.

Torpedo (Explosive) Testing

Air, surface, or submarine crews employ explosive torpedoes against
artificial targets or deactivated ships.

Countermeasure Testing

Towed sonar arrays and surface ship torpedo defense systems are
employed to detect and neutralize incoming weapons.

Pierside Sonar Testing

Pierside testing to ensure systems are fully functional in a controlled pierside
environment prior to at-sea test activities.

At-Sea Sonar Testing

Sonar systems are tested at sea to ensure they are fully functional in an
open ocean environment.

Mine Warfare (MIW) Testing

Mine Detection and Classification
Testing

Air, surface, and subsurface vessels detect and classify mines and mine-like
objects.

Mine Countermeasure /
Neutralization Testing

Air, surface, and subsurface vessels neutralize threat mines that would
otherwise restrict passage through an area.

Shipboard Protection Systems an

d Swimmer Defense Testing

Pierside Integrated Swimmer
Defense Testing

Swimmer defense testing ensures that systems can effectively detect,
characterize, verify, and defend against swimmer/diver threats in harbor
environments.

Shipboard Protection Systems
Testing

Loudhailers and small-caliber munitions are used to protect a ship against
small boat threats.

Chemical/Biological Simulant
Testing

Chemical/biological agent simulants are deployed against surface ships.

Unmanned Vehicle Testing

Underwater Deployed Unmanned
Aerial System Testing

Unmanned aerial systems are launched by submarines and special
operations forces while submerged.

Unmanned Vehicle Development
and Payload Testing

Vehicle development involves the production and upgrade of new unmanned
platforms on which to attach various payloads used for different purposes.

Other Testing Activities

Special Warfare Testing

Special warfare includes testing of submersibles capable of inserting and
extracting personnel or payloads into denied areas from strategic distances.

Radio-Frequency
Communications Testing

Radio-frequency communications for towed or floating buoys are tested.

Hydrodynamic Testing

Submarines maneuver in the submerged operating environment.

At-Sea Explosives Testing

Explosives are detonated at sea.
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2.4.2.3 Office of Naval Research and Naval Research Laboratory Testing Activities

As the Department of the Navy’s Science and Technology provider, Office of Naval Research and Naval
Research Laboratory provide technology solutions for Navy and Marine Corps needs. The Office of Naval
Research's mission, defined by law, is to plan, foster, and encourage scientific research in recognition of
its paramount importance as related to the maintenance of future naval power, and the preservation of
national security. Further, Office of Naval Research manages the Navy’s basic, applied, and advanced
research to foster transition from science and technology to higher levels of research, development,
test, and evaluation. The Ocean Battlespace Sensing Department explores science and technology in the
areas of oceanographic and meteorological observations, modeling, and prediction in the battlespace
environment; submarine detection and classification (anti-submarine warfare); and mine warfare
applications for detecting and neutralizing mines in both the ocean and littoral environment. The Office
of Naval Research events include research, development, test, and evaluation activities; surface
processes acoustic communications experiments; shallow water acoustic communications experiments;
sediment acoustics experiments; shallow water acoustic propagation experiments; and long-range
acoustic propagation experiments. Typical Office of Naval Research testing activities are shown in

Table 2.4-4; however, because of the unpredictable nature of scientific discoveries, these descriptions
are provided as examples only. The Office of Naval Research will strive to predict acoustic activity and
account for that activity within the classifications described in Section 2.3.1 (Sonar Systems and Other
Acoustic Sensors).

Table 2.4-4: Typical Office of Naval Research Activities in the Study Area

Acoustics

Experiments Description

Martha’s Vineyard | The Martha’s Vineyard Coastal Observatory Acoustic Communications Experiment is

Coastal designed to investigate ocean surface processes and their role in the generation and
Observatory evolution of surface bubbles, roughness, and internal turbulence; to investigate the impact of
Acoustic these processes on the propagation of acoustic signals in the ocean; and to test and
Communications evaluate different techniques for underwater acoustic communications. Acoustic (active)
Experiment sources used during the experiments are deployed on bottom-mounted tripods. Passive
(Coastal) acoustic receiving arrays (hydrophones) are also deployed on bottom-mounted tripods

located at varying distances from the sources. The experiment also involves the use of small
scientific acoustic sources that record and measure bubble formation. The data collected will
enable scientists to understand more about the effects of bubbles on the propagation of
high-frequency sound in shallow water environments. Event duration is one to two weeks.

Sediment The Sediment Acoustics Experiment is designed to investigate the seasonal variability in
Acoustics seafloor and shallow sub-bottom acoustic properties in shallow water Gulf of Mexico marine
Experiment environments. The objective is to increase understanding of the variability of seafloor and
(Coastal) shallow sub-surface acoustic properties that affect the ability to identify anthropogenic

objects in the nearshore environment. The results will enhance understanding of surface and
subsurface seafloor geological characteristics, including geoacoustical and geotechnical
properties. Event duration is one to two weeks.

Northwestlant The primary purpose of Northwestlant Tomography Experiment is to gain an understanding

Tomography of the behavior of low-frequency sound transmissions in the deep ocean over long distances
Experiment in areas of naval interest. The experiments combine measurements of acoustic propagation
(Deep Water) and ambient noise on a vertical line array with the use of an ocean acoustic tomography

array to help characterize a complex and highly dynamic region of the ocean. Deep water
and long range experiments are designed to collect baseline acoustic and oceanographic
data in the Study Area. The experimental active acoustic sources used include phase-coded
m-sequence sources at center frequencies of 85 Hz, 230 Hz, and 270 Hz, and a source
which will transmit pre-programmed sequences at frequencies in the 10-1,000 Hz band.
Event duration is 52 weeks.
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Table 2.4-4: Typical Office of Naval Research Activities in the Study Area (Continued)

Acoustics

Experiments R il
East Coast The goals of this experiment are to determine the dominant physical processes that affect
Shallow Water the acoustic field and to develop decision making tools for use in shallow water
Experiment environments. This includes knowing how to choose the relevant environmental parameters

(Continental Shelf) | to measure, how often to measure them, and how to best select acoustic applications
frequencies. Shallow water acoustic experiments aid in meeting the Navy's mission of fully
defining the coastal underwater environment and the variables that determine shallow
underwater sound transmission. This understanding is important because all users of the
ocean environment must rely on acoustic signals to sense their undersea surroundings and
to perform the many tasks underwater for which light and other electromagnetic radiation are
used in the atmosphere. Underwater sound is used for such basic tasks as measuring ocean
depth, locating underwater objects, navigation, and communication. Event duration is one to
two weeks.

2.5 ALTERNATIVES DEVELOPMENT

The identification, consideration, and analysis of alternatives are important aspects of the NEPA process
and contribute to the goal of objective decision making. The Council on Environmental Quality provides
guidance on the development of alternatives. The regulations require the decision maker to consider
the environmental effects of the Proposed Action and a range of alternatives (including the No Action
Alternative) to the Proposed Action (40 C.F.R. § 1502.14). The range of alternatives include reasonable
alternatives, which must be rigorously and objectively explored, as well as other alternatives that were
considered but eliminated from detailed study. To be reasonable, an alternative must meet the stated
purpose of and need for the Proposed Action. Mitigation measures are discussed throughout this
EIS/OEIS in connection with affected resources, and are also addressed separately in Chapter 5
(Standard Operating Procedures, Mitigation, and Monitoring).

The purpose of including a No Action Alternative in environmental impact analyses is to ensure that
agencies compare the potential impacts of the Proposed Action to the potential impacts of maintaining
the status quo.

The Navy developed the alternatives considered in this EIS/OEIS after careful assessment by subject
matter experts, including military units and commands that utilize the ranges, military range
management professionals, and Navy environmental managers and scientists.

2.5.1 ALTERNATIVES ELIMINATED FROM FURTHER CONSIDERATION

Alternatives eliminated from further consideration are described in Sections 2.5.1.1 (Alternative Training
and Testing Locations) through 2.5.1.3 (Simulated Training and Testing). The Navy determined that
these alternatives did not meet the purpose of and need for the Proposed Action after thorough
consideration of each.

2.5.1.1 Alternative Training and Testing Locations

The Navy’s use of training and testing ranges evolved over the decades because these geographic areas
allow for the entire spectrum of training and testing to occur. While some unit-level training and some
testing activities may require only one training element (sea surface space, undersea space, or airspace),
more advanced training and testing events may require a combination of air, surface, and undersea
space as well as access to land ranges. The ability to utilize the diverse and multi-dimensional
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capabilities of each range complex results in the Navy’s ability to develop and maintain high levels of
readiness. No other locations match the unique attributes found in the Study Area, which are as follows:

e Proximity of range complexes and testing ranges off the east coast of the United States and
within the Gulf of Mexico to each other.

e Proximity to the homeport regions of Norfolk, Virginia; Jacksonville, Florida; and Camp Lejeune,
Jacksonville, North Carolina; as well as the Navy command headquarters, training schools, ships,
submarines, aircraft squadrons, and Marine Corps forces located in each of those locations.

e Proximity to shore-based facilities and infrastructure and the logistical support provided for
testing activities.

e Proximity to military families, in light of the readiness benefits derived from minimizing the
length of time Sailors and Marines spend deployed away from home.

e Presence of unique training and testing ranges, which include the established mine warfare
capabilities in the VACAPES Range Complex, the instrumented water ranges located at the South
Florida Ocean Measurement Facility Testing Range, and naval training beaches located at Camp
Lejeune capable of supporting large-scale amphibious training events.

e Environmental conditions (bathymetry, topography, and weather) that maximize the training
realism and testing effectiveness.

The uniquely interrelated nature of the component parts to the range complexes and testing ranges
located within the Study Area provides the training and testing support needed for complex military
activities. There is no other series of integrated ranges in the Atlantic Ocean that affords this level of
operational support and comprehensive integration for range activities. There are no other potential
locations where land ranges, OPAREAs, undersea terrain and ranges, testing ranges, and military
airspace combine to provide the venues necessary for the training and testing realism and effectiveness
required to train and certify naval forces ready for combat operations.

2.5.1.2 Mitigations Including Temporal or Geographic Constraints within the Study Area

Alternatives considered under the NEPA process may include mitigation measures. This assumes,
however, that appropriate mitigation can be developed before a detailed analysis of the impacts from
the alternatives and compliance with other federal laws occurs. Analysis of military training and testing
activities involves compliance with several federal laws, including the MMPA and the ESA. These laws
require the Navy to complete complex and lengthy permitting processes, which include applying the
best available science to develop mitigations. The best available science is reviewed and identified
during the course of the permitting and NEPA/Executive Order (EO) 12114 processes. Consequently, to
allow for potential mitigation measures to be more fully developed as part of the detailed NEPA/EO
12114 analysis and further refined and informed by applicable permitting processes, the Navy did not
identify and carry forward for analysis any separate alternatives with pre-determined geographic or
temporal restrictions. Rather, Chapter 5 of this EIS/OEIS (Standard Operating Procedures, Mitigation,
and Monitoring) contains a detailed discussion of mitigation measures that were evaluated. Based on
the analysis in Chapter 5 (Standard Operating Procedures, Mitigation, and Monitoring), MMPA and ESA
permitting processes, and other required regulatory consultations, practical science-based mitigation
measures, including temporal or geographic constraints within the Study Area, may be implemented
under either action alternative.
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2.5.1.3 Simulated Training and Testing

The Navy currently uses computer simulation for training and testing whenever possible (e.g., command
and control exercises are conducted without operational forces); however, there are significant
limitations and its use cannot completely substitute live training or testing. Therefore, simulation as an
alternative that replaces training and testing in the field does not meet the purpose of and need for the
Proposed Action and has been eliminated from detailed study.

2.5.1.3.1 Simulated Training

The Navy continues to research new ways to provide realistic training through simulation, but there are
limits to the realism that technology can presently provide. Unlike live training, computer-based training
does not provide the requisite level of realism necessary to attain combat readiness. Simulation cannot
replicate the inherent high-stress environment and complexity of the coordination needed to combine
multiple military assets and personnel into a single fighting unit. Most notably, simulation cannot
accurately model the behavior of sound in complex training media such as the marine environment.

Today’s simulation technology does not permit anti-submarine warfare training with the degree of
fidelity required to maintain proficiency. While simulators are used for the basic training of sonar
technicians, they are of limited utility beyond basic training. A simulator cannot match the dynamic
nature of the environment, such as bathymetry and sound propagation properties, or the training
activities involving several units with multiple crews interacting in a variety of acoustic environments.
Moreover, it is imperative that crews achieve competence and gain confidence in their ability to use
their equipment.

Sonar operators must train regularly and frequently to develop and maintain the skills necessary to
master the process of identifying underwater threats in the complex subsurface environment. Sole
reliance on simulation would deny service members the ability to develop battle-ready proficiency in the
employment of active sonar in the following specific areas:

e Bottom bounce and other environmental conditions. Sound hitting the ocean floor (bottom
bounce) reacts differently depending on the bottom type and depth. Likewise, sound passing
through changing currents, eddies, or across changes in ocean temperature, pressure, or salinity
is also affected. Both of these are extremely complex to simulate, and both are common in
actual sonar operations.

e Mutual sonar interference. When multiple sonar sources are operating in the vicinity of each
other, interference due to similarities in frequency can occur. Again, this is a complex variable
that must be recognized by sonar operators, but is difficult to simulate with any degree of
fidelity.

e Interplay between ship and submarine target. Ship crews, from the sonar operator to the ship’s
Captain, must react to the changing tactical situation with a real, thinking adversary (a Navy
submarine for training purposes). Training in actual conditions with actual submarine targets
provides a challenge that cannot be duplicated through simulation.

e Interplay between anti-submarine warfare teams in the strike group. Similar to the interplay
between ships and submarine targets, a ship’s crew must react to all changes in the tactical
situation, including changes from cooperating ships, submarines, and aircraft.

Computer simulation can provide familiarity and complement live training; however, it cannot provide
the fidelity and level of training necessary to prepare naval forces for deployment. Therefore, the
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alternative of substituting simulation for live training fails to meet the purpose of and need for the
Proposed Action and was eliminated from detailed study.

2.5.1.3.2 Simulated Testing

As described in Section 1.4.3 (Why the Navy Tests), the Navy conducts testing activities to collect
scientific data; investigate, develop, and evaluate new technologies; and to support the acquisition and
life cycle management of platforms and systems used by the warfighters. Throughout the life cycle of
platforms and systems, from performing basic research to procurement of the platform or system, the
Navy uses a number of different testing methods, including computer simulation, when appropriate. The
Navy cannot use or rely exclusively on simulation when performing a number of specific testing
activities, including collection of scientific data; verifying contractual requirements; and assessing
performance criteria, specifications, and operational capabilities.

The Navy collects scientific data that can only be obtained from direct measurements of the marine
environment to support scientific research associated with development of new platforms and systems.
A full understanding of how waves in the ocean move, for example, can only be fully understood by
collecting information on waves. This type of direct scientific observation and measurement of the
environment is vital to developing simulation capabilities by faithfully replicating environmental
conditions.

As the acquisition authority for the Navy, the various Systems Commands are responsible for
administering large contracts for the Navy’s procurement of platforms and systems. These contracts
include performance criteria and specifications that must be verified to assure that the Navy accepts
platforms and systems that support the warfighter’s needs. Although simulation is a key component in
platform and systems development, it does not adequately provide information on how a system will
perform or whether or not it will be able to meet performance and other specification requirements
because of the complexity of the technologies in development and the marine environments in which
they will operate. For this reason, at some point in the development process, platforms and systems
must undergo at-sea or in-flight testing. For example, a new jet airplane design can be tested in a wind
tunnel that simulates flight to assess elements like maneuverability, but eventually a prototype must be
constructed and flown to confirm the wind tunnel data.

Furthermore, the Navy is required by law to operationally test major platforms, systems, and
components of these platforms and systems in realistic combat conditions before full-scale production
can occur. Under Title 10 of the U.S. Code, this operational testing cannot be based exclusively on
computer modeling or simulation. At-sea testing provides the critical information on operability and
supportability needed by the Navy to make decisions on the procurement of platforms and systems,
ensuring that what is purchased performs as expected, and that tax dollars are not wasted. This testing
requirement is also critical to protecting the warfighters who depend on these technologies to execute
their mission with minimal risk to themselves.

This alternative—substitution of simulation for live testing—fails to meet the purpose of and need for
the Proposed Action and was, therefore, eliminated from detailed study.
2.5.1.4 Reduced Training and Testing

Title 10 Section 5062 of the U.S. Code provides: “The Navy shall be organized, trained, and equipped
primarily for prompt and sustained combat incident to operations at sea.” Reduction or cessation of
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training and testing would prevent the Navy from meeting its Title 10 requirements and adequately
preparing naval forces for operations at sea ranging from disaster relief to armed conflict.

2.5.2 ALTERNATIVES CARRIED FORWARD

Three alternatives are analyzed in this EIS/OEIS:

o The No Action Alternative—Baseline training and testing activities, as defined by existing Navy
environmental planning documents, including Atlantic Fleet Active Sonar Training EIS/OEIS,
VACAPES Range Complex EIS/OEIS, Navy Cherry Point Range Complex EIS/OEIS, JAX Range
Complex EIS/OEIS, Naval Surface Warfare Center Panama City Division EIS/OEIS, GOMEX Range
Complex EIS/OEIS, Key West Range Complex EA/OEA, and the EA of Test Operations in Rhode
Island Waters for the Naval Undersea Warfare Center Division, Newport. The baseline testing
activities also include those testing events that historically occur in the Study Area and have
been subject to previous analysis pursuant to NEPA/EO 12114.
e Alternative 1—Overall expansion of the Study Area plus adjustments to types and levels of
activities, from the baseline, as necessary to support current and planned Navy training and
testing requirements. This alternative considers:
= activities occurring on the range complexes and the testing ranges, as well as activities
occurring within the Study Area outside of the range complexes and testing ranges; and

=  mission requirements associated with force structure changes, including those resulting
from the development, testing, and ultimate introduction of new platforms (ships and
aircraft) and weapon systems into the fleet.

e Alternative 2 (Preferred Alternative)—Consists of Alternative 1 plus the establishment of new
range capabilities, as well as modifications of existing capabilities, and adjustments to type and
levels of training and testing.

The alternatives are discussed in further detail in Sections 2.6 (No Action Alternative: Current Military
Readiness within the Atlantic Fleet Region) through 2.8 (Alternative 2: Includes Alternative 1 Plus
Increased Tempo of Training and Testing Activities).
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2.6 NO ACTION ALTERNATIVE: CURRENT MILITARY READINESS WITHIN THE ATLANTIC FLEET
REGION

The Council on Environmental Quality regulations require that a range of alternatives to the proposed
action, including a No Action Alternative, be developed for analysis. The No Action Alternative serves as
a baseline description from which to compare the potential impacts of the Proposed Action. The Council
on Environmental Quality provides two interpretations of the No Action Alternative, depending on the
Proposed Action. One interpretation would mean the proposed activity would not take place, and the
resulting environmental effects from taking no action would be compared with the effects of taking the
Proposed Action. For example, this interpretation would be used if the Proposed Action was the
construction of a facility. The second interpretation, which applies to this EIS/OEIS, allows the No Action
Alternative to be thought of in terms of continuing with the present course of action until that action is
changed. The No Action Alternative for this EIS/OEIS would continue training and testing activities
currently conducted (baseline activities) and force structure (personnel, weapons, and assets)
requirements as defined by existing Navy environmental planning documents described in Section 2.5.2
(Alternatives Carried Forward). The No Action Alternative activities occur within the area depicted in
Figure 2.6-1. Figures 2.6-2 through 2.6-4 illustrate specific locations where explosive use occurs under
the No Action Alternative. The No Action Alternative represents those training and testing activities and
events as set forth in previously completed Navy environmental planning documents. However, the No
Action Alternative would fail to meet the purpose of and need for the Proposed Action because it would
not allow the Navy to meet current and future training and testing requirements necessary to achieve
and maintain fleet readiness. For example, the baseline activities do not account for changes in force
structure requirements, the introduction of new or upgraded weapons and platforms, or the training
and testing required for proficiency with these systems.

Tables 2.8-1, 2.8-2, and 2.8-3 summarize the baseline training and testing activities that would occur
under the No Action Alternative.
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Figure 2.6-1: No Action Alternative Study Area Boundary
AFTT: Atlantic Fleet Training and Testing; OPAREA: Operating Area; NOAA: National Oceanic and Atmospheric Administration
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Figure 2.6-2: Mid-Atlantic Region Areas for Training and Testing
AFTT: Atlantic Fleet Training and Testing; ARG MTA: Amphibious Readiness Group Mine Training Area; CSG MTA: Carrier Strike Group Mine Training Area; CT: Connecticut;
NC: North Carolina; NJ: New Jersey; ME: Maine; OPAREA: Operating Area; SINKEX: Sinking Exercise; TORPEX: Torpedo Exercise; UNDET: Underwater Detonation; VA: Virginia
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Figure 2.6-3: Southeast Atlantic Region Areas for Training and Testing
AFTT: Atlantic Fleet Training and Testing; ARG MTA: Amphibious Readiness Group Mine Training Area; CSG MTA: Carrier Strike Group Mine Training Area; FL: Florida; GA: Georgia;
MLTR: Missile Laser Training Range; NC: North Carolina; OPAREA: Operating Area; SINKEX: Sinking Exercise; UNDET: Underwater Detonation; USWTR: Undersea Warfare Training Range
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Figure 2.6-4: Gulf of Mexico Region Areas for Training and Testing
AFTT: Atlantic Fleet Training and Testing; CSG MTA: Carrier Strike Group Mine Training Area; FL: Florida; GA: Georgia; MLTR: Missile Laser Training Range;
MS: Mississippi; OPAREA: Operating Area; TX: Texas; UNDET: Underwater Detonation; USWTR: Undersea Warfare Training Range

2-66 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES



ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

2.7 ALTERNATIVE 1: EXPANSION OF THE STUDY AREA PLUS ADJUSTMENTS TO THE
BASELINE AND ADDITIONAL WEAPONS, PLATFORMS, AND SYSTEMS

Alternative 1 would consist of the No Action Alternative plus the expansion of the Study Area, as well as
adjustments to locations and tempo of training and testing activities, including the addition of platforms
and systems.

e Expansion of the overall study area. The overall Study Area boundaries for Alternative 1 would
be the area depicted in Figure 2.1-1 and described in Section 2.1 (Description of the Atlantic
Fleet Training and Testing Study Area). This EIS/OEIS contains analyses of areas where Navy
training and testing would continue as in the past, but were not considered in previous
environmental analyses. This adjustment is not an expansion of where the Navy trains and tests,
but is simply an expansion of the area to be analyzed. Previous EIS/OEISs were developed for a
single range complex, testing range, or type of activity. This EIS/OEIS is combining all the ranges
and activities into one document, which allows for additional areas to be analyzed, including:

= Expanding north to the 65 degree north latitude line
= Expanding south to the 20 degree north latitude line
= Navy piers, Navy shipyards, and Navy-contractor shipyards

e Adjustments to locations and tempo of training and testing activities. This alternative includes
changes to training and testing requirements necessary to accommodate the following:

=  Force structure changes, which include the relocation of ships, aircraft, and personnel to
meet Navy needs. Training and testing requirements must adapt to meet these new forces.

= Development and introduction of ships, aircraft, and weapon systems.

= Current training and testing requirements not addressed in previous environmental
documents.

Alternative 1 reflects adjustments to baseline activities necessary to support all current and proposed
Navy at-sea training and testing activities. Locations identified within Tables 2.8-1 through 2.8-3
represent the areas where events are typically scheduled to be conducted. Generally, the range complex
or testing range is identified, but for some activities, smaller areas within the range are identified.

Events could occur outside of the specifically identified areas if environmental conditions are not
favorable on a range, the range is unavailable due to other units training or testing, it poses a risk to
civilian or commercial users, or to meet fleet readiness requirements.

2.7.1 PROPOSED ADJUSTMENTS TO BASELINE TRAINING ACTIVITIES

The proposed adjustments to baseline levels and types of training categorized by primary mission areas
are as follows:

Anti-Air Warfare

e Expand areas within the VACAPES, Navy Cherry Point, JAX, and Key West Range Complexes
where anti-air warfare events, such as air combat maneuvers and gunnery and missile exercises,
would be conducted in order to allow for greater operational flexibility.

e Increase air combat maneuver events in the VACAPES Range Complex to allow use of improved
range instrumentation.
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e Reallocate the number of air-to-air missile events between the range complexes, and increase
the number in VACAPES.

e Utilize new and different targets such as LUU-2 illumination flares and the BQM-34 Firebee in
missile exercises.

e Utilize new and upgraded weapons such as the 57 mm (large-caliber) gun system and rolling
airframe missile system.

Amphibious Warfare

e Support firing exercise (at sea) requirements by increasing the number of events and amount of
high-explosive rounds used.

e Increase the flexibility to conduct firing exercises (at sea) outside of the established gunnery
boxes located in the JAX OPAREA.

e Provide capability to conduct amphibious humanitarian aid/disaster relief events in the JAX
Range Complex.

Strike Warfare

e Provide ability to conduct High Speed Anti-Radiation Missile exercise (HARMEX) in all warning
areas in the VACAPES and Navy Cherry Point Range Complexes.

Anti-Surface Warfare

e Increase maritime security operations training in response to evolving requirements (e.g., anti-
piracy training and increased force protection training at pier, in transit to and from port, and in
nearshore waters).

e Increase gunnery, bombing, and missile events and the amount of high-explosive rounds used.
Increased use of high-explosive munitions is needed for specific certification requirements and
when non-explosive practice munitions are not available.

e Expand areas within the established JAX Range Complex where gunnery exercises may be
conducted in order to allow for greater operational flexibility.

e Account for the entire suite of air-to-surface missiles (e.g., add analysis of the Harpoon missile).

e Utilize new weapons, such as the 57 mm turret-mounted gun on the Littoral Combat Ship, the
upgraded 20 mm close-in weapon system that allows for its use in defending against surface
craft, the 30 mm gun, and new precision guided missiles/rockets currently under development.

Anti-Submarine Warfare

e Increase number of events conducted and the amount of acoustic sensors used during those
events.

e Account for the introduction of new anti-submarine warfare sensors into the fleet.

e Analyze anti-submarine warfare activities conducted on the Undersea Warfare Training Range.

Electronic Warfare

There are no substantive adjustments to electronic warfare training events that would require
additional analysis.

Mine Warfare
e Conduct mine warfare training, which includes placement of temporary training mines, in
additional areas to allow for deep water mine-hunting.
e Conduct additional coordinated unit level training events.
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e Increase number of events conducted and the amount of time acoustic sensors are used during
those events.

e Account for the introduction and use of new mine warfare sensors, neutralizers, and platforms,
especially unmanned and remotely operated vehicles.

e Increase the number of high-explosive mine neutralization events to align with new mission
training requirements.

e Expand areas in the VACAPES Range Complex, to include waters adjacent to W-50, for mine
warfare events.

Naval Special Warfare

There are no substantive adjustments to naval special warfare training events that would require
additional analysis.

Other Training
e Conduct civilian port defense training events in various ports and harbors.

2.7.2 PROPOSED ADJUSTMENTS TO BASELINE TESTING ACTIVITIES

New Ship Construction

e Conduct sea trials on new ship classes: DDG 1000, amphibious assault ships, and T-AGOs.

e Increase sea trials on existing platforms: VIRGINIA Class submarines, Littoral Combat Ship,
aircraft carriers, Joint High Speed Vessels, and Landing Platform Dock.

e Conduct testing on new Littoral Combat Ship mission packages: anti-submarine warfare, surface
warfare, and mine countermeasures. See Section 2.7.3.2 (Ships) discussion of the Littoral
Combat Ship for more information.

Shock Trials
e Conduct shock trials on three platforms: DDG 1000, Littoral Combat Ship, and aircraft carrier.

Life Cycle Activities

e Increase the number of and locations for Combat System Ship Qualification Trials.
e Increase surface ship submarine sonar testing and maintenance.

Naval Sea Systems Command Range Activities

e Conduct additional stationary sonar source testing at Naval Surface Warfare Center, Panama
City Division Testing Range.

e Increase the number of existing events conducted at Naval Undersea Warfare Center Division,
Newport Testing Range and expand areas where testing occurs.

e Conduct additional unmanned aerial system testing at Naval Undersea Warfare Center Division,
Newport Testing Range.

e Conduct testing activities at the South Florida Ocean Measurement Facility Testing Range.

Anti-Air Warfare

e Increase air platform weapons integration testing using only non-explosive practice munitions in
the VACAPES Range Complex.

Anti-Surface Warfare

e |ncrease number of events conducted.
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Increase flexibility of locations used during testing.

Develop and test new and existing anti-surface warfare systems.

Increase air-to-surface missile tests occurring in the VACAPES and GOMEX Range Complexes.
Decrease air-to-surface missile tests occurring in the JAX Range Complex.

Increase air-to-surface gunnery tests occurring in the VACAPES and JAX Range Complexes and
the addition of high-explosive rounds.

Increase 2.75 in. (7 cm) rocket tests in the VACAPES and JAX Range Complexes and the addition
of high-explosive rockets.

Increase laser targeting tests occurring in the JAX Range Complex.

Addition of high energy laser weapons tests in the VACAPES Range Complex.

Anti-Submarine Warfare

Increase in anti-submarine warfare torpedo tests occurring in the VACAPES and JAX Range
Complexes.

Increase in functional checks of the AN/AQS-22 dipping sonar system (i.e., kilo dips) occurring in
the Narragansett Bay and the VACAPES and JAX Range Complexes.

Decrease in functional checks of the AN/AQS-22 dipping sonar system (i.e., kilo dips) occurring in
the Navy Cherry Point Range Complex.

Increase in anti-submarine warfare tracking test—helicopter events occurring in the Northeast,
VACAPES, JAX, and GOMEX Range Complexes as well as other areas of the AFTT Study Area.
Decrease in anti-submarine warfare tracking test—helicopter events occurring in the Navy
Cherry Point Range Complex.

Develop and test anti-submarine warfare sensors.

Electronic Warfare

Increase in electronic system evaluation tests occurring in the VACAPES Range Complex and the
addition of electronic system evaluation tests in the GOMEX Range Complex.

Increase in chaff and flare tests occurring in the VACAPES and GOMEX Range Complexes.
Decrease in chaff and flare tests occurring in the Navy Cherry Point and JAX Range Complexes.

Mine Warfare Testing

Increase in airborne mine neutralization system tests of the AN/ASQ-235 in the Naval Surface
Warfare Center, Panama City Division Testing Range.

Decrease in airborne projectile-based mine clearance system tests in the VACAPES Range
Complex and the addition of high-explosive mines.

Increase in airborne projectile-based mine clearance system tests in the Naval Surface Warfare
Center, Panama City Division Testing Range and the addition of high-explosive mines.

Increase in airborne mine neutralization tests of the AN/ALQ-220 (OASIS) in the Naval Surface
Warfare Center, Panama City Division Testing Range.

Increase in airborne mine hunting tests of the AN/AQS-20A in the Naval Surface Warfare Center,
Panama City Division Testing Range.

Increase in airborne mine hunting tests of the AN/AES-1 (ALMDS) in the Naval Surface Warfare
Center, Panama City Division Testing Range.

Increase in mine laying test events occurring in the VACAPES and JAX Range Complexes.

Shipboard Protection Systems and Swimmer Defense Testing

Increase number of events conducted.
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Unmanned Vehicle Testing

e |ncrease number of events conducted.

Other Testing
e Addition of at-sea explosive testing.
e Addition of air platform shipboard integration tests in the Navy Cherry Point and JAX Range
Complexes.

2.7.3 PROPOSED ADDITIONAL PLATFORMS AND SYSTEMS

The following is a representative list of additional platforms, weapons, and systems analyzed. The ships
and aircraft will not be an addition to the fleet but, rather, would replace older ships and aircraft that
are decommissioned and removed from the inventory. Information regarding Navy platforms and
systems can be found on the Navy Fact File website: http://www.navy.mil/navydata/fact.asp.

2.7.3.1 Aircraft

F-35 Joint Strike Fighter

The F-35 Joint Strike Fighter Lightning Il aircraft will complement the Navy’s F/A-18E/F. The F-35 is
projected to make up about one-third of the Navy’s strike fighter inventory by 2020. The Marine Corps
will have a variant of the F-35 with a short takeoff, vertical landing capability, which will replace the
AV-8B. The Navy variant for aircraft carrier use is scheduled for delivery in 2015; the Marine Corps
variant is scheduled for initial operating capability in 2012. The F-35 will operate similarly to the aircraft
it replaces or complements. It will operate in the same areas and will be used in the same training
exercises such as air-to-surface and air-to-air missile exercises, bombing exercises, and any other
exercises where fixed-wing aircraft are used in training. No new activities will result from the
introduction of the F-35.

EA-18G Airborne Electronic Attack Aircraft

The EA-18G will serve as the Navy's replacement for the aging fleet of EA-6Bs providing a capability to
detect, identify, locate, and suppress hostile emitters. It will operate similarly to the EA-6B, and in the
same training areas, but will provide greater speed and altitude capabilities. No new activities will result
from the introduction of the EA-18G.

E-2D Airborne Early Warning

The E-2D Advanced Hawkeye is the carrier-based airborne early warning aircraft follow on variant of the
E-2C Hawkeye. The E-2D will operate similarly to the E-2C, in the same training areas, with an increased
on-station time as the new aircraft will include an in-flight refueling capability. Fleet integration is
expected in 2015.

2.7.3.2 Ships

Aircraft Carrier (Gerald R. Ford Class)

The CVN 21 program is designing the replacement for the Nimitz class carriers. The new aircraft carriers’
capabilities will be similar to those of the carriers they will replace, and they will train in the same
operating areas as the predecessor aircraft carriers. The first aircraft carrier (CVN 78) is expected to be
delivered in 2015. No new activities will result from the introduction of the CVN 21 class of aircraft
carriers.
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DDG 1000 Multi-Mission Destrover (Zumwalt Class)

Developed under the DD(X) destroyer program, Zumwalt (DDG 1000) is the lead ship of a class of next-
generation multi-mission destroyers tailored for land attack and littoral dominance. The DDG 1000 will
operate similarly to the existing Arleigh Burke class of destroyers; however, it will provide greater
capability in the nearshore sea space and will train more in that environment. Its onboard weapons and
systems will include a 155-mm advanced gun system to replace the 5-in. gun system on current
destroyers. This gun system will fire a new projectile (see Section 2.7.3.6, Munitions, for a description of
the Long Range Land Attack Projectile) at greater distances.

The DDG 1000 will also be equipped with two new sonar systems; the AN/SQS-60 hull-mounted mid-
frequency sonar, and the AN/SQS-61 hull-mounted high-frequency sonar.

The first ship of this class is expected to be delivered in 2016. This class will join the fleets and conduct
training alongside existing DDG classes of ships. The introduction of DDG 1000 class would require an
increase to training allowances in exercises currently being conducted by existing DDG class ships.

Littoral Combat Ship

The Littoral Combat Ship is a fast, agile, mission-focused platform designed for operation in nearshore
environments yet capable of open-ocean operation. These ships are capable of speeds in excess of

40 knots. As a focused-mission ship, the Littoral Combat Ship is equipped to perform one primary
mission at any given time; however, the mission orientation can be changed by changing out its mission
packages. Mission packages are supported by special detachments that will deploy manned and
unmanned vehicles and sensors in support of mine, undersea, and surface warfare missions. The first
Littoral Combat Ships were delivered to the fleet in 2008 and 2010. These ships will train primarily in the
Navy’s existing nearshore operating areas.

Joint High Speed Vessel

The Joint High Speed Vessel will be capable of transporting personnel, equipment, and supplies
1,200 nm at an average speed of 35 knots. It will be able to transport company-sized units with their
vehicles, or reconfigure to become a troop transport for an infantry battalion. The Joint High Speed
Vessel, while performing a variety of lift and support missions, will be a non-combatant vessel that
operates in permissive environments or in higher threat environments under the protection of
combatant vessels and other joint forces.

Amphibious Combat Vehicle

The Marine Corps is developing a vehicle to replace the Amphibious Assault Vehicle. The Amphibious
Combat Vehicle will be the expected replacement, which the Marine Corps hopes to have introduced to
the Fleet Marine Force by 2020. The Amphibious Combat Vehicle will have the capability of transporting
Marines from naval ships located beyond the horizon to shore and further inland.

2.7.3.3 Unmanned Vehicles and Systems

Unmanned Underwater Vehicle Systems

Unmanned underwater vehicles will support several high-priority missions including: (1) intelligence,
surveillance, and reconnaissance; (2) mine countermeasures; (3) anti-submarine warfare;

(4) oceanography; (5) communication/navigation network nodes; (6) payload delivery; (7) information
operations; and (8) time-critical strike.
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Sea Maverick Unmanned Underwater Vehicle

Sea Maverick is a fully autonomous underwater vehicle specifically designed to minimize impacts on the
environment. It uses no active sonar, and has an advanced propeller system encased to prevent damage
to sea beds and other marine life.

Unmanned Surface Vehicles

Unmanned surface vehicles are primarily autonomous systems designed to augment current and future
platforms to help deter maritime threats. They will employ a variety of sensors designed to extend the
reach of manned ships.

Spartan Unmanned Surface Vehicle

The Spartan is an unmanned surface vehicle with a dipping sonar system that will be supported by the
Littoral Combat Ship. It will train in areas where current sonar training is conducted on Navy ranges.

Sea Horse Unmanned Surface Vehicle

The Sea Horse is an unmanned surface vehicle designed to provide force protection capabilities in
harbors and bays.

Unmanned Aerial Systems

Unmanned aerial systems operate as intelligence, search, and reconnaissance sensors or as armed
combat air systems.

MQ-8B Fire Scout

The Fire Scout vertical take-off and landing tactical aerial vehicle system is designed to operate from air-
capable ships with initial deployment on a guided missile frigate, followed by final integration and test
onboard the Littoral Combat Ship. This unmanned aerial system is capable of providing radio voice
communications relay and has a baseline payload that includes electro-optical/infrared sensors and a
laser designator that enables the system to find tactical targets, track and designate targets, accurately
provide targeting data to strike platforms, and perform battle damage assessment. There is current
testing to place a weapon system on the Fire Scout.

MQ-4C Triton Unmanned Aircraft System

The MQ-4C Triton Unmanned Aircraft System is a complimentary system to the P-8 aircraft, providing
maritime reconnaissance support to the Navy. It will be equipped with electro-optical/infrared sensors,
can remain on station for 30 hours, and fly at approximately 60,000 ft. (18.3 km).

2.7.3.4 Missiles/Rockets/Bombs

AGM-154 Joint Standoff Weapon

The Joint Standoff Weapon is a missile able to be launched at increased standoff distances, using global
positioning system and inertial navigation for guidance. All Joint Standoff Weapon variants share a
common body but can be configured for use against area targets or bunker penetration. This weapon
would be integrated into strike warfare exercises as well as exercises where the use of this type of
missile is required.

MK 54 Vertical Launch Anti-Submarine Rocket Missile

The Navy has designated the MK 54 torpedo to replace the MK 46 torpedo for rapid employment by
surface ships. The missile is a rocket-propelled, three-stage weapon deployed on ships equipped with
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the MK 41 Vertical Launching System. Once entering the water, the MK 54 torpedo will operate similarly
to the MK 46 it replaces.

MK 54 Torpedo, High Altitude Anti-Submarine Warfare Capability

The high altitude anti-submarine warfare capability is a low-cost, self-contained air launch accessory kit
that enables the MK 54 torpedo to be launched at high altitude. The torpedo then glides to its normal
launch altitude close to the surface, and jettisons the air launch accessory kit prior to water entry at a
pre-determined location. Once in the water, the MK 54 torpedo will operate similarly to the MK 46 that
it replaces.

Guided Rocket Systems

Guided rocket systems include the low-cost guided imaging rocket (a guided infrared 2.75-in. [7-cm]
rocket system) and the advanced precision kill weapon system (a laser-guided 2.75-in. [7-cm] rocket).
The MH-60 helicopter is one platform expected to be equipped with these rockets.

Joint Air-to-Ground Missile

The Joint Air-to-Ground Missile is a proposed replacement and upgrade to existing Navy air-to-surface
missiles currently in use. In addition to having a longer operating range than existing weapons, the Joint
Air-to-Ground Missile could include a multi-mode seeker with a combination of a semi-active laser,
passive infrared detection capabilities, and radar. The MH-60 helicopter and F/A-18 jet are Navy aircraft
platforms from which this new missile would be fired.

2.7.3.5 Guns

Kinetic Energy Weapon

The electromagnetic kinetic energy weapon uses electrical energy to accelerate projectiles to supersonic
velocities. The kinetic energy weapon will be operated from ships, firing projectiles toward land targets.
Kinetic energy weapons do not require powders or explosives to fire the round and could have ranges as
great as 300 mi. (483 km). At-sea demonstration is planned for 2016.

2.7.3.6 Munitions
Long Range Land Attack Projectile

The Long Range Land Attack Projectile is part of a family of 155-mm projectiles designed to be fired from
the Advanced Gun System for the Navy’s next-generation DDG 1000 destroyer. The Long Range Land
Attack Projectile allows the DDG 1000 class to provide precision fire support to U.S. Marine Corps and
U.S. Army forces from a safe distance offshore. This capability would be integrated into amphibious and
strike warfare exercises.

2.7.3.7 Other Systems

High-Altitude Anti-Submarine Warfare

High-altitude anti-submarine warfare integrates new and modifies existing sensors to enhance the
sonobuoy capability to conduct anti-submarine warfare at high altitude. Sonobuoy modifications include
integrating global positioning system for precise sonobuoy positional information and a digital
uplink/downlink for radio frequency interference management. New sensors include a meteorological
sensing device (dropsonde) for sensing atmospheric conditions from the aircraft altitude to the surface.
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Littoral Combat Ship Anti-Submarine Warfare Module

The anti-submarine warfare module provides a littoral anti-submarine warfare capability that includes
active sonar. An increase to unit level and joint surface ship anti-submarine warfare exercises is to be
expected upon introduction to the fleets, and training would continue on existing Navy ranges.

Littoral Combat Ship Mine Countermeasure Module

The mine countermeasure module brings together several systems to support bottom mapping, mine
detection, mine neutralization, and mine clearance. An increase to surface ship mine warfare training is
expected upon introduction to the fleets. This module would include mine detecting sonar and lasers,
and neutralization techniques that involve underwater detonations.

Littoral Combat Ship Surface Warfare Module

The surface warfare module is designed to enable the Littoral Combat Ship to combat small, fast boat
threats to the fleet. This module would include guns and missiles. An increase to anti-surface warfare
training is expected upon introduction to the fleets.

High-Duty Cycle Sonar

High-duty cycle sonar technology provides improved detection performance and improved detection
and classification decision time. This technology will be implemented as an alteration to the existing
AN/SQQ-89A(V)15 surface ship combat system.

Littoral Combat Ship Variable Depth Sonar

The variable depth sonar system is a mid-frequency sonar system that will be towed by the Littoral
Combat Ship and integrated into the Littoral Combat Ship anti-submarine warfare mission package.

S0S-60 and SOS-61 Sonar

The AN/SQS-60 and 61 are integrated hull-mounted sonar components of the DDG-1000 Zumwalt class
destroyer. The SQS-60 is a mid-frequency active sonar and the SQS-61 is a high-frequency active sonar.

Submarine Communications at Speed and Depth

Using expendable buoys, the communications at speed and depth system allows acoustic two-way
networked communications with submarines. Initial operating capability is planned for 2012.

High Energy Laser

The High Energy Laser System is being developed by the Navy as a new air-to-surface weapon to be
operated from aircraft, such as the MH-60 helicopter. It will operate with at minimum of 25 kilowatts
and would be intended to be used as a weapon to disable small surface vessels.

2.7.4 PROPOSED NEW ACTIVITIES

Alternative 1 includes some activities that were not analyzed in previous documents. Representative
new activities considered within this analysis are as follows:

e The use of new and existing unmanned vehicles and their acoustic sensors, in support of
homeland security and anti-terrorism/force protection. This type of training is critical in
protecting our nation’s military and civilian harbors, ports, and shipping lanes.

e Surface-to-surface missile exercises. These events, previously analyzed as part of sinking
exercises, will now also be analyzed as stand-alone events.
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e Requirement to conduct at-sea mine laying. These events were previously conducted at the
now-closed Small Point Mining Range off the coast of Maine.

e Navy divers conducting mine-neutralization, without the use of explosives.

e Coordinated, unit level training with airborne mine countermeasures with multiple aircraft
crews training as a team.

e Testing of the new high energy laser weapon.

2.8 ALTERNATIVE 2: INCLUDES ALTERNATIVE 1 PLUS INCREASED TEMPO OF TRAINING AND
TESTING ACTIVITIES

Alternative 2 consists of all activities that would occur under Alternative 1 plus the establishment of new
range capabilities, as well as modifications of existing capabilities; adjustments to type and tempo of
training and testing; and establishment of additional locations to conduct activities within the Study
Area. This alternative allows for potential range enhancements and infrastructure requirements (which
may require separate NEPA documentation) by analyzing increased training and testing that could occur
due to new range capabilities. This alternative allows for potential budget increases, strategic necessity,
and future training and testing requirements. Tables 2.8-1, 2.8-2, and 2.8-3 provide a summary of the
training and testing activities to be analyzed under Alternative 2. Alternative 2 is the Preferred
Alternative.

2.8.1 PROPOSED ADJUSTMENTS TO ALTERNATIVE 1 TRAINING ACTIVITIES
The proposed adjustments to Alternative 1 levels and types of training are as follows:

Anti-Air Warfare

There are no substantive adjustments to anti-air warfare training events that would require
additional analysis.

Amphibious Warfare

e Additional amphibious raid/humanitarian assistance operations at Naval Station Mayport in JAX
OPAREA.

Strike Warfare

There are no substantive adjustments to strike warfare training events that would require additional
analysis.

Anti-Surface Warfare

e Additional ship large-caliber gunnery exercises.

Anti-Submarine Warfare

There are no substantive adjustments to anti-submarine warfare training events that would require
additional analysis.

Electronic Warfare

There are no substantive adjustments to electronic warfare training events that would require
additional analysis.
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Mine Warfare

There are no substantive adjustments to mine warfare training events that would require additional
analysis.

Naval Special Warfare

There are no substantive adjustments to other training events that would require additional
analysis.

Other Training
There are no substantive adjustments to naval special warfare training events that would require
additional analysis.

2.8.2 PROPOSED ADJUSTMENTS TO ALTERNATIVE 1 TESTING ACTIVITIES

The proposed adjustments to Alternative 1 levels and types of testing are as follows:

New Ship Construction

e Increase number of sea trials for aircraft carriers, Joint High Speed Vessel, amphibious assault
ships.

e Increase number of mission package test events.

e Increase post-homeporting testing based on additional ships constructed.

Shock Trials

There are no substantive adjustments to ship shock trials that would require additional analysis.

Life Cycle Activities

e Increase number of ship signature test events.

Naval Sea Systems Command Range Activities

e Increase number of testing events on each of the Naval Sea Systems Command’s ranges.
e Contingency for increased mine countermeasure testing at South Florida Ocean Measurement
Facility Testing Range.

Anti-Surface Warfare/Anti-Submarine Warfare

e Increase number of events conducted.
e Conduct kinetic energy weapon testing on vessels at-sea (e.g., on DDG 1000 vessels).

Mine Warfare Testing

e |ncrease number of events conducted.

Shipboard Protection Systems and Swimmer Defense Testing

e Increase number of events conducted.
e Increase flexibility in conducting all chemical/biological simulant testing in locations identified.

Unmanned Vehicle Testing

e Increase number of events conducted.
e Increase flexibility in conducting all underwater deployed unmanned aerial system testing in
either location identified.
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Other Testing
e Introduce MQ-4C Triton Unmanned Aircraft Systems and their use during maritime patrol
aircraft anti-submarine warfare testing events.

e Increase number of events conducted overall, with a 10 percent increase in the tempo of all
proposed Naval Air Systems Command testing activities.

e Increase flexibility in conducting all at-sea explosive testing in either location identified.
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Table 2.8-1: Baseline and Proposed Training Activities

No Action Alternative

Alternative 1

Alternative 2

Range Activity No. of events Ordnance* . No. of events Ordnance* : No. of events Ordnance* :
(per year) (Number per year) Location (per year) (Number per year) Location (per year) (Number per year) ey
Anti-Air Warfare (AAW)
. VACAPES:
2,320 None W-72 (Air 2A/B, 3A/B) 3,200 None VACAPES 3,200 None VACAPES
Cherry Point: . .
*
. 385 None W-122 (Areas 1, 8, 15, 16) 1,155 None Cherry Point 1,155 None Cherry Point
Air Combat Maneuver IAX
ACM * .
(ACM) 498 None W-157A (Area 3X, 4X) 1,270 None JAX 1,270 None JAX
Key West:
5,700 None W-174A/BIC/E/FIG, 5,700 None Key West 5,700 None Key West
W-465A/B, Bonefish ATCAA
VACAPES:
595 None W-386, W-72 595 None VACAPES 595 None VACAPES
Cherry Point: . .
21 None W-122 5,166 None Cherry Point 5,166 None Cherry Point
Air Defense Exercise
(ADEX) JAX:
117 None W-132, W-133, W-134, 5,157 None JAX 5,157 None JAX
W-157, W-158
GOMEX:
80 None W-151, W-155 85 None GOMEX 85 None GOMEX
30 15,000 rounds VAV%S?: 120 96,000 rounds VACAPES 120 96,000 rounds VACAPES
Gunnery Exercise (Air-to- Cherrv Point:
Air) — Medium-Caliber 10 4,800 rounds W-122 (Areag 9 10' 11, 12) 40 20,800 rounds Cherry Point 40 20,800 rounds Cherry Point
(GUNEX [A-A]) — it M
Medium-Caliber 23 8,250 rounds JAX: 75 62,400 rounds JAX 75 62,400 rounds JAX
: W-157A, W-133 (Area 2X) : :
36 36,000 rounds Key West: W-174A 70 56,000 rounds Key West 70 56,000 rounds Key West
160 missiles VACAPES: o .
160 (48 HE)l W-72A 40 40 HE missiles VACAPES 40 40 HE missiles VACAPES
o ) . ) 20 20 missiles (12 HE) Cherry Paint. 43 43 HE missiles Cherry Point 43 43 HE missiles Cherry Point
Missile Exercise (Air-to-Air) W-122
(MISSILEX [A-A]) JAX:
22 22 missiles (7 HE) W-132, W-133, W-134, W-157, 37 37 HE missiles JAX 37 37 HE missiles JAX
W-158
N/AZ N/A Key West 8 8 HE missiles Key West 8 8 HE missiles Key West
Gunnery Exercise (Surface- 18 362 rounds V?//ASEGAF:IES?Z 136 1,760 HE rounds VACAPES 136 1,760 HE rounds VACAPES
to-Air) — Large-Caliber —oon, T
(GUNEX [S-A]) — JAX:
. 13 292 rounds Surface Gunnery Areas 84 1,100 HE rounds JAX 84 1,100 HE rounds JAX
Large-Caliber AA BB. CC

A-A: Air-to-Air; AAW: Anti-Air Warfare; ACM: Air Combat Maneuver; ADEX: Air Defense Exercise; Cherry Point: Navy Cherry Point Range Complex; GOMEX: Gulf of Mexico Range Complex; GUNEX: Gunnery Exercise; HE: High-Explosive; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; MISSILEX: Missile
Exercise; N/A: Not Analyzed; S-A: Surface-to-Air; VACAPES: Virginia Capes Range Complex
* All major exercise munitions are distributed among the individual unit events.

'Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
% N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.
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Table 2.8-1: Baseline and Proposed Training Activities (Continued)

No Action Alternative Alternative 1 Alternative 2
Range Activity No. of events Ordnance* . No. of events Ordnance* . No. of events Ordnance* :
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
Anti-Air Warfare (AAW) (Continued)
VACAPES:
30 64,000 rounds W-386. W-72 180 409,200 rounds VACAPES 180 409,200 rounds VACAPES
Gunnery Exercise (Surface- 2 — - -
to-Air) — Medium-Caliber N/A N/A Cherry Point 5 11,000 rounds Cherry Point 5 11,000 rounds Cherry Point
JAX:
GUNEX [S-A]) —
( . [ . ) 11 20,800 rounds Surface Gunnery Areas AA, BB, 84 165,000 rounds JAX 84 165,000 rounds JAX
Medium-Caliber cC
N/A N/A Other AFTT Areas® 14 30,000 rounds Other AFTT Areas 14 30,000 rounds Other AFTT Areas
N/A N/A Northeast 4 4 HE missiles Northeast 4 4 HE missiles Northeast
s 1 VACAPES: . .
24 24 HE missiles W-386 (Air D, G, H, K) 32 32 HE missiles VACAPES 32 32 HE missiles VACAPES
Missile Exercise (Surface- 8 8 HE missiles Ch%vrr}llggmt: 8 8 HE missiles Cherry Point 8 8 HE missiles Cherry Point
to-Air) (MISSILEX [S-A])
JAX:
8 8 HE missiles W-132, W-133, W-134, W-157, 15 15 HE missiles JAX 15 15 HE missiles JAX
W-158, W-159
N/A N/A GOMEX 8 8 HE missiles GOMEX 8 8 HE missiles GOMEX
Amphibious Warfare (AMW)
Firing Point: Firing Point: Firing Point:
Naval Surface Fire Support Cherry Point Cherry Point Cherry Point
Exercise — Land-Based 30 3,000 rounds Impact Area: 30 2,030 rounds Impact Area: 30 2,030 rounds Impact Area:
Target (FIREX [Land])* Camp Lejeune Camp Lejeune Camp Lejeune
Range G-10 Range G-10 Range G-10
1,540 rounds VACAPES: 2,328 rounds 2,328 rounds
22 (858 HE) 5C/D, 7C/D, 8C/D, 1C1/2 £ (2,240 HE) VACAPES £ (2,240 HE) VACAPES
Cherry Point: . .
2 140 rounds (78 HE) Area 4/5. 13/14 4 320 rounds (280 HE) Cherry Point 4 320 rounds (280 HE) Cherry Point
Naval Surface Fire Support :
Exercise — At Sea (FIREX 700 rounds JAX:
[At Sea]) 10 (390 HE) Surface Gunnery 12 960 rounds (840 HE) JAX 12 960 rounds (840 HE) JAX
Areas BB & CC
GOMEX:
8 800 rounds Panama City OPAREA W-151 2 160 rounds (140 HE) GOMEX 2 160 rounds (140 HE) GOMEX
A/B, Pensacola OPAREA W-155A
Marine Expeditionary Unit
(MEU) Certification Exercise N/A N/A Cherry Point 2 None* Cherry Point 2 None* Cherry Point
(CERTEX)
Amphibious Assault 10 None Cherry Point: 10 None Cherry Point: 10 None Cherry Point:
Onslow Bay Onslow Bay Onslow Bay
. . Cherry Point: Cherry Point: Cherry Point:
Amphibious Raid/ 24 None Onslow Bay 36 None Onslow Bay 36 None Onslow Bay
Humanitarian Assistance IAX
Operations N/A N/A JAX 2 None JAX 6 None )
Mayport

AAW: Anti-Air Warfare; AMW: Amphibious Warfare; CERTEX: Certification Exercise; Cherry Point: Navy Cherry Point Range Complex; FIREX: Fire Support Exercise; GOMEX: Gulf of Mexico Range Complex; GUNEX: Gunnery Exercise; HE: High-Explosive; JAX: Jacksonville Range Complex; MEU: Marine Expeditionary Unit; MISSILEX:
Missile Exercise; S-A: Surface-to-Air; N/A: Not Analyzed; Northeast: Northeast Range Complexes; OPAREA: Operating Area; VACAPES: Virginia Capes Range Complex

* All major exercise munitions are distributed among the individual unit events.

! Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.

% N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.

® Other AFTT Areas include areas outside of range complexes and testing ranges but still within the AFTT Study Area. Other AFTT Area events typically refer to those events that occur while vessels are in transit.

* FIREX-Land impacts of ordnance on land-based targets are not being analyzed in this document (U.S. Marine Corps 2009). High-explosives are used without effect on the marine environment.
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Table 2.8-1:

Baseline and Proposed Training Activities (Continued)

Range Activity

No Action Alternative

Alternative 1

Alternative 2

No. of events Ordnance* . No. of events Ordnance* . No. of events Ordnance* .
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
Strike Warfare (STW)
o VACAPES: . o
High-Speed Anti-Radiation 26 26 HE missiles W-386 (AIr E, F, I, J) 12 12 HE missiles VACAPES 12 12 HE missiles VACAPES
Missile Exercise (Air-to- e - t :
Surface) (HARMEX [A-S issiles® erry Foint. issi i issi i
) ( [A-S]) 8 8 HE missiles W-122 (Areas 18, 19, 20, 21) 8 8 HE missiles Cherry Point 8 8 HE missiles Cherry Point
Anti-Surface Warfare (ASUW)
N/A? N/A Northeast 2 None Northeast 2 None Northeast
136 None VACAPES 602 None VACAPES 602 None VACAPES
Maritime Security 68 None Cherry Point 70 None Cherry Point 70 None Cherry Point
Operations (MSO) 150 None JAX 152 None JAX 152 None JAX
GOMEX:
54 None Pensacola, 54 None GOMEX 54 None GOMEX
Panama City OPAREAs
N/A N/A Northeast 2 52 HE grenades Northeast 2 52 HE grenades Northeast
36 N/A VACAPES: 4 74 HE grenades VACAPES 4 74 HE grenades VACAPES
N/A N/A Cherry Point: 2 28 HE grenades Cherry Point 2 28 HE grenades Cherry Point
Maritime Security JAX:
Operations (MSO) — Charleston éPAREA
Anti-Swimmer Grenades 96 80 HE grenades UNDET Boxes 2 24 HE grenades JAX 2 24 HE grenades JAX
North and South
GOMEX:
8 20 HE grenades Panama City OPAREA 2 28 HE grenades GOMEX 2 28 HE grenades GOMEX
Corpus Christi
UNDET Box E3
VACAPES:
120 261,600 rounds W-386. W-72 1,224 2,750,000 rounds VACAPES 1,224 2,750,000 rounds VACAPES
. 82 67,240 rounds Cherry Point 150 212,240 rounds Cherry Point 150 212,240 rounds Cherry Point
Gunnery Exercise (Surface-
to-Surface) — Ship JAX:
- 44 105,000 rounds Surface Gunnery 80 1,100,000 rounds JAX 80 1,100,000 rounds JAX
Small-Caliber Areas AA BB. CC
(GUNEX [S-S] - Ship) i
Small-Caliber GO.MEX:
8 2,400 rounds Panama City, Pensacola 16 36,000 rounds GOMEX 16 36,000 rounds GOMEX
OPAREAs
N/A N/A Other AFTT Areas® 70 201,000 rounds Other AFTT Areas 70 201,000 rounds Other AFTT Areas
Gunnery Exercise (Surface-
. VACAPES: 46,260 rounds 46,260 rounds
to-Surface) — Shi | !
) p 120 137,400 rounds W-386, W-72 500 (5,000 HE) VACAPES 500 (5,000 HE) VACAPES

Medium-Caliber

ASUW: Anti-Surface Warfare; Cherry Point: Navy Cherry Point Range Complex; GOMEX: Gulf of Mexico Range Complex; GUNEX: Gunnery Exercise; HARMEX: High-Speed Anti-Radiation Missile Exercise; HE: High-Explosive (indicated by shaded cells); JAX: Jacksonville Range Complex; MSO: Maritime Security Operations; N/A: Not
Analyzed; Northeast: Northeast Range Complexes; OPAREA: Operating Area; S-S: Surface-to-Surface; STW: Strike Warfare; UNDET: Underwater Detonation; VACAPES: Virginia Capes Range Complex

* All major exercise munitions are distributed among the individual unit events.
! Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
% N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.
® Other AFTT Areas include areas outside of range complexes and testing ranges but still within the AFTT Study Area. Other AFTT Area events typically refer to those events that occur while vessels are in transit.
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Table 2.8-1: Baseline and Proposed Training Activities (Continued)
No Action Alternative Alternative 1 Alternative 2
Range Activity No. of events Ordnance* : No. of events Ordnance* . No. of events Ordnance* :
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
Anti-Surface Warfare (ASUW) (Continued)
. 35,100 rounds . 35,100 rounds .
18 28,800 rounds Cherry Point 63 (600 HE)* Cherry Point 63 (600 HE) Cherry Point
JAX:
44 26,400 rounds Surface Gunnery 200 2D T IAX 200 2D TV IAX
. (2,000 HE) (2,000 HE)
(GUNEX [S-S] - Ship) — Areas AA, BB, CC
Medium-Caliber GOMEX:
16 8,000 rounds Panama City, Pensacola 32 3’?§§Or°H“E”)dS GOMEX 32 3’?&‘%&“5"3 GOMEX
OPAREAs
N/AZ N/A Other AFTT Areas® 32 3'?§§Or°H“E”)dS Other AFTT Areas 32 3'?§§O“|’4“E”)ds Other AFTT Areas
VACAPES: 4,200 rounds 4,360 rounds
137 2,800 rounds W-386, W-72 116 (2,644 HE) VACAPES 120 (2,644 HE) VACAPES
34 1,330 rounds Cherry Point OPAREA 24 1’?50é)6ri|u|5ds Cherry Point 26 1,1(15836rc|)_|uEn)ds Cherry Point
Gunnery Exercise (Surface- JAX:
to-Surface) — Ship 99 1,770 rounds Surface Gunnery 102 4&26500;30&%'3 JAX 106 4&22500230&%'3 JAX
Large-Caliber Areas AA. BB & CC ) )
(GUNEX [.S-S] — Ship) — GOMEX:
Large-Caliber 16 440 rounds Panama City, Pensacola 24 1,1(113‘(1)4r|ci|uEn)ds GOMEX 24 1’??2;?_'“'5(13 GOMEX
OPAREAs
N/A N/A Other AFTT Areas 16 Ss(ggoﬁg)ds Other AFTT Areas 18 63&350#2)0'5 Other AFTT Areas
N/A N/A Northeast 10 27,500 rounds Northeast 10 27,500 rounds Northeast
VACAPES:
36 220,000 rounds W-50C, R-6606 202 286,600 rounds VACAPES 202 286,600 rounds VACAPES
N/A N/A Cherry Point 32 135,500 rounds Cherry Point 32 135,500 rounds Cherry Point
Gunnery Exercise (Surface- :
to-Surface) — Boat Charleston gﬁXhEA UNDET
Small-Caliber 192 93,300 rounds Boxes 200 123,800 rounds JAX 200 123,800 rounds JAX
(GUNEX [S-S] — Boat) — North and South
Small-Caliber GOMEX:
10 37,200 rounds Panama City OPAREA 10 37,200 rounds GOMEX 10 37,200 rounds GOMEX
Corpus Christi
UNDET Box E3
N/A N/A Other AFTT Areas! 18 26,500 rounds Other AFTT Areas 18 26,500 rounds Other AFTT Areas
Gunnery Exercise (Surface- N/A N/A Northeast 2 700 rounds Northeast 2 700 rounds Northeast
to-Surface) — Boat
VACAPES: 127,536 rounds 127,536 rounds

ASUW: Anti-Surface Warfare; Cherry Point: Navy Cherry Point Range Complex; GOMEX: Gulf of Mexico Range Complex; GUNEX: Gunnery Exercise; HE: High-Explosive (indicated by shaded cells); JAX: Jacksonville Range Complex; N/A:Not Analyzed; Northeast: Northeast Range Complexes; OPAREA: Operating Area; S-S: Surface-to-

Surface; UNDET: Underwater Detonation; VACAPES: Virginia Capes Range Complex
* All major exercise munitions are distributed among the individual unit events.

! Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
% N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.

® Other AFTT Areas include areas outside of range complexes and testing ranges but still within the AFTT Study Area. Other AFTT Area events typically refer to those events that occur while vessels are in transit.
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Table 2.8-1: Baseline and Proposed Training Activities (Continued)

No Action Alternative

Alternative 1

Alternative 2

Range Activity No. of events Ordnance* : No. of events Ordnance* : No. of events Ordnance* :
(per year) (Number per year) e (per year) (Number per year) e (per year) (Number per year) e
Anti-Surface Warfare (ASUW) (Continued)
2 Cherry Point: 64,000 rounds . 64,000 rounds .
N/A N/A W-122 26 (626 HE)* Cherry Point 26 (626 HE) Cherry Point
JAX:
Charleston OPAREA 13,480 rounds 13,480 rounds
(GUNEX [S-S] - Boat) — % 12,700 rounds UNDET Boxes 194 (120 HE) IAX 194 (120 HE) IAX
Medium-Caliber North and South
GOMEX:
Panama City OPAREA 2,900 rounds 2,900 rounds
4 2,880 Corpus Christi 8 (32 HE) GOMEX 8 (32 HE) GOMEX
UNDET Box E3
Missile Exercise (Surface- N/A N/A VACAPES 10 10 (8 HE) VACAPES 10 10 (8 HE) VACAPES
to-Surface
M SSILE)% [S-S]) N/A N/A JAX 10 10 (8 HE) JAX 10 10 (8 HE) JAX
VACAPES:
522 818,000 rounds W-72A, W-50C, 619 821,000 rounds VACAPES 619 821,000 rounds VACAPES
W-386 (Air K)
Gunnery Exercise (Air-to- .
Surface))/— SmaII-C(aIiber Cherry Point: . .
(GUNEX [A-S]) — 120 132,000 rounds W-122 (Areas 1, 2, 3, 8, 9, 10, 15, 130 196,000 rounds Cherry Point 130 196,000 rounds Cherry Point
16, 17
Small-Caliber 17
JAX:
168 304,140 rounds W-132, W-133, W-134, W-157, 262 310,700 rounds JAX 262 310,700 rounds JAX
W-158
VACAPES: 176,000 rounds 176,000 rounds
11 7,000 rounds W-386 (Air K) 220 (44,000 HE) VACAPES 220 (44,000 HE) VACAPES
Gunnery Exercise [Air-to- Cherry Point: 104,800 rounds . 104,800 rounds .
Surface] — 20 4,800 rounds W-122 210 (20,000 HE) Cherry Point 210 (20,000 HE) Cherry Point
Medium-Caliber 198,400 rounds 198,400 rounds
(GUNEX [A-S]) — N/A N/A JAX 245 (44,000 HE) JAX 245 (44,000 HE) JAX
Medium-Caliber .
GOMEX:
40 24,000 rounds Pensacola OPAREA 40 2%)8860:2)% GOMEX 40 2%08850#2)% GOMEX
W-155 Hotbox ! !
97 3,700 rockets VACAPES: 100 3,800 HE rockets VACAPES 100 3,800 HE rockets VACAPES
Missile Exercise (Air-to- ! W-386 (Air-K), W-72A ’ '
Surface) — Rocket
(MISSILEX [A-S]) — Rocket N/A N/A JAX OPAREA 100 3,800 HE rockets JAX 100 3,800 HE rockets JAX
N/A N/A GOMEX 10 380 HE rockets GOMEX 10 380 HE rockets GOMEX
.. VACAPES: . .
80 80 HE missiles W-386 (Air-K), W-72A 98 98 HE missiles VACAPES 98 98 HE missiles VACAPES
Missile Exercise (Air-to- . Cherry Point: . . . .
Surface) 16 16 missiles (14 HE) W-122 (16,17) 32 32 HE missiles Cherry Point 32 32 HE missiles Cherry Point
(MISSILEX [A-9]) JAX:
73 73 HE missiles W-157A, W-159A (Missile Laser 118 118 HE missiles JAX 118 118 HE missiles JAX

Training Area)

A-S: Air-to-Surface; ASUW: Anti-Surface Warfare; Cherry Point: Navy Cherry Point Range Complex; GOMEX: Gulf of Mexico Range Complex; GUNEX: Gunnery Exercise; HE: High-Explosive (indicated by shaded cells); JAX: Jacksonville Range Complex; MISSILEX: Missile Exercise; N/A: Not Analyzed; OPAREA: Operating Area;

S-S: Surface-to-Surface; UNDET: Underwater Detonation; VACAPES: Virginia Capes Range Complex

* All major exercise munitions are distributed among the individual unit events.
! Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
% N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.
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Table 2.8-1: Baseline and Proposed Training Activities (Continued)

No Action Alternative

Alternative 1

Alternative 2

Range Activity No. of events Ordnance* . No. of events Ordnance* . No. of events Ordnance* :
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
Anti-Surface Warfare (ASUW) (Continued)
VACAPES:
266 575 bombs (20 HE)" W-386 (Air-K, 7D & part of 8C), 359 674 bombs (64 HE) VACAPES 359 674 bombs (64 HE) VACAPES
W-72A/B
) ) ) Cherry Point: . .
Bombing Exercise (Air-to- 88 811 bombs W-122 88 1,195 bombs (32 HE) Cherry Point 88 1,195 bombs (32 HE) Cherry Point
Surface) TAX
BOMBEX [A-S :
( [A-S]) 155 696 bombs W-157A/B, W-158A/B 417 1,293 bombs (32 HE) JAX 417 1,293 bombs (32 HE) JAX
GOMEX:
49 296 bombs (4 HE) Pensacola OPAREA, W-151 A/C, 66 339 bombs (4 HE) GOMEX 66 339 bombs (4 HE) GOMEX
W-155B
VACAPES:
272 None W-386 (Air-K), W-72A 272 None VACAPES 272 None VACAPES
Laser Targeting JAX:
303 None W-132 W-133, W-134, W-157, 315 None JAX 315 None JAX
W-158
1 HE bomb; 11 HE 1 HE bomb; 11 HE
missiles; 700 HE . missiles; 700 HE .
Sinking Exercise (SINKEX) 6 < 50,000 1b. NEW | Other AFTT Areas® SINKEX box 1 rounds; 1 HE torpedo | 16" AFTT Areas: SINKEX 1 rounds; 1 HE torpedo | Ot"e" AFTT Areas: SINKEX
(representative (representative
scenario) scenario)
Anti-Submarine Warfare (ASW)
30 Northeast 24 Northeast 24 Northeast
10 VACAPES VACAPES 8 VACAPES
Tracking Exercise/ Torpedo 14 Cherry Point Cherry Point Cherry Point
Exercise — Submarine 7 7 7
(TRACKEX/ TORPEX — 45 JAX 25 JAX 25 JAX
Sub) 1 Gulf of Mexico 0 Gulf of Mexico 0 Gulf of Mexico
0 Other AFTT Areas® 44 Other AFTT Areas 44 Other AFTT Areas
100 72 torpedoes® TOTAL 102 80 torpedoes® TOTAL 102 80 torpedoes® TOTAL
0 Northeast 3 Northeast 3 Northeast
69 VACAPES 201 VACAPES 201 VACAPES
Tracking Exercise/ Torpedo 91 Cherry Point 47 Cherry Point 47 Cherry Point
Exercise — Surface 7 7 7
(TRACKEX/ TORPEX — 292 JAX 412 JAX 412 JAX
Surface) 5 Gulf of Mexico 3 Gulf of Mexico 3 Gulf of Mexico
0 Other AFTT Areas 98 Other AFTT Areas 98 Other AFTT Areas
457 18 torpedoes® TOTAL 764 18 torpedoes® TOTAL 764 18 torpedoes® TOTAL

A-S: Air-to-Surface; ASW: Anti-Submarine Warfare; ASUW: Anti-Surface Warfare; BOMBEX: Bombing Exercise; Cherry Point: Navy Cherry Point Range Complex; GOMEX: Gulf of Mexico Range Complex; HE: High-Explosive; JAX: Jacksonville Range Complex; Northeast: Northeast Range Complexes; SINKEX: Sinking Exercise; TORPEX:
Torpedo Exercise; TRACKEX: Tracking Exercise; VACAPES: Virginia Capes Range Complex
* All major exercise munitions are distributed among the individual unit events.

! Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
® Other AFTT Areas are areas outside of named range complexes and testing ranges but still within the AFTT Study Area. Other AFTT Area events typically refer to those events that occur while vessels are in transit.
® Number of torpedoes represents total for entire AFTT Study Area for each activity.
7'Training activities occurring on Undersea Warfare Training Range can be found in Appendix A at A.1.9.9 and Appendix H
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Table 2.8-1: Baseline and Proposed Training Activities (Continued)

No Action Alternative Alternative 1 Alternative 2
Range Activity No. of events Ordnance* . No. of events Ordnance* . No. of events Ordnance* :
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
Anti-Submarine Warfare (ASW) (Continued)
25 VACAPES 12 VACAPES 12 VACAPES
Tracking Exercise/ Torpedo 25 Cherry Point 12 Cherry Point 12 Cherry Point
Exercise — Helicopter 7 7 7
(TRACKEX/ TORPEX — 115 JAX 384 JAX 384 JAX
Helo) 0 Other AFTT Areas” 24 Other AFTT Areas 24 Other AFTT Areas
165 18 torpedoes® TOTAL 432 18 torpedoes® TOTAL 432 18 torpedoes® TOTAL
238 Northeast 79 Northeast 79 Northeast
Tracking Exercise/Torpedo 79 VACAPES 158 VACAPES 158 VACAPES
Exercif?e — Maritime Patrol 111 Cherry Point 40 Cherry Point 40 Cherry Point
ircral 5 5 >
(TRACKEX/TORPEX — 356 JAX 475 JAX 475 JAX
MPA) 7 Gulf of Mexico 0 Gulf of Mexico 0 Gulf of Mexico
791 18 torpedoes® TOTAL 752 18 torpedoes® TOTAL 752 18 torpedoes® TOTAL
34 340 HE sonobuoys" Northeast 34 170 HE sonobuoys Northeast 34 170 HE sonobuoys Northeast
Tracking Exercise — 34 340 HE sonobuoys VACAPES 68 340 HE sonobuoys VACAPES 68 340 HE sonobuoys VACAPES
'\Eﬂir't'gedpé‘t?' Qrcra_ft 34 340 HE sonobuoys Cherry Point 16 80 HE sonobuoys Cherry Point 16 80 HE sonobuoys Cherry Point
xtended Echo Rangin
Sonobuoys (TRACKEX.. 34 340 HE sonobuoys IAX 202 1,010 HE sonobuoys IAX 202 1,010 HE sonobuoys IAX
MPA Sonobuoy) 34 340 HE sonobuoys Gulf of Mexico 0 None Gulf of Mexico 0 None Gulf of Mexico
170 TOTAL 320 TOTAL 320 TOTAL
Anti-Submarine Warfare
Tactical Development 4 None* JAX 4 None* JAX 4 None* JAX
Exercise
0.2 None* VACAPES 0 None* VACAPES 0 None* VACAPES
Integrated Anti-Submarine 14 None* Cherry Point 2 None* Cherry Point 2 None* Cherry Point
Warfare Course 2.4 None* JAX 2 None* JAX 2 None* JAX
None* Gulf of Mexico 1 None* Gulf of Mexico 1 None* Gulf of Mexico
3 None VACAPES 5 35 HE sonobuoys VACAPES 5 35 HE sonobuoys VACAPES
Group Sail 4 None Cherry Point 5 35 HE sonobuoys Cherry Point 5 35 HE sonobuoys Cherry Point
13 None JAX 10 70 HE sonobuoys JAX 10 70 HE sonobuoys JAX
i 0.4 None Northeast
Submarine Command. For Alternatives 1 and 2 this event is included in TRACKEX/TORPEX — SUB training event.
Course (SCC) Operations 1.6 None JAX
) VACAPES/ VACAPES/ VACAPES/
ASW For Composite 4 44 HE sonobuoys Cherry Point/ 4 280 HE sonobuoys Cherry Point/ 4 280 HE sonobuoys Cherry Point/
Training Unit Exercise JAX JAX JAX
(COMPTUEX) , , ,
1 11 HE sonobuoys Gulf of Mexico 1 70 HE sonobuoys Gulf of Mexico 1 70 HE sonobuoys Gulf of Mexico
AW For é‘#gt&?fk Force VACAPES/ VACAPES/ VACAPES/
. . 2 15 HE sonobuoys Cherry Point/ 4 28 HE sonobuoys Cherry Point/ 4 28 HE sonobuoys Cherry Point/
Sustainment Exercise JAX JAX JAX
(SUSTAINEX)

ASW: Anti-Submarine Warfare; Cherry Point: Navy Cherry Point Range Complex; COMPTUEX: Composite Training Unit Exercise; HE: High-Explosive (indicated by shaded cells); JAX: Jacksonville Range Complex; JTFEX: Joint Task Force Exercise; MPA: maritime patrol aircraft; Northeast: Northeast Range Complexes; SCC: Submarine
Command Course; SUSTAINEX: Sustainment Exercise; TORPEX: Torpedo Exercise; TRACKEX: Tracking Exercise; VACAPES: Virginia Capes Range Complex

* All major exercise munitions are distributed among the individual unit events.

! Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.

® Other AFTT Areas are areas outside of named range complexes and testing ranges but still within the AFTT Study Area. Other AFTT Area events typically refer to those events that occur while vessels are in transit.

® Number of torpedoes represents total for entire AFTT Study Area for each activity.

7'Training activities occurring on Undersea Warfare Training Range can be found in Appendix A at A.1.9.9
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Table 2.8-1: Baseline and Proposed Training Activities (Continued)

No Action Alternative

Alternative 1

Alternative 2

Range Activity No. of events Ordnance* : No. of events Ordnance* . No. of events Ordnance* :
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
Electronic Warfare (EW)
VACAPES:
302 None W-386 (Air-K), W-72 302 None VACAPES 302 None VACAPES
Electronic Warfare 2,620 None Cherry Point: 2,620 None Cherry Point 2,620 None Cherry Point
X W-122
Operations (EW Ops)
JAX:
181 None W-132, W-133, W-134, W-157, 181 None JAX 181 None JAX
W-158
VACAPES:
80 None W-386, W-72 104 None VACAPES 104 None VACAPES
107 None Cherry Point: 377 None Cherry Point 377 None Cherry Point
W-122 (Areas 1, 8, 15, 16)
94 None JAX: 318 None IAX 318 None IAX
Counter Targeting Flare W-157A (Areas 3X, 4X)
Exercise (FLAREX) GOMEX:
368 None Panama City OPAREA, 368 None GOMEX 368 None GOMEX
W-151 A/B
Key West:
900 None W-174 A/B/C/EIFIG, 900 None Key West 900 None Key West
W-465A/B, Bonefish ATCAA
VACAPES:
28 None W-386, W-72 37 None VACAPES 37 None VACAPES
Cherry Point: . .
74 None 74 None Cherry Point 74 None Cherry Point
Counter Targeting Chaff W-122 (1, 8, 15, 16) y y
Exercise (CHAFFEX) — Ship JAX: 8 8
74 None W-157A (Areas 3X, 4X) 7 None JAX 7 None JAX
GOMEX:
14 None W-151 A/B, W-155 A/B 18 None GOMEX 18 None GOMEX
VACAPES:
1,981 None W-386, W-72 157 None VACAPES 157 None VACAPES
572 None Cherry Point: 686 None Cherry Point 686 None Cherry Point
W-122 (Areas 1, 8, 15, 16)
Counter Targeting Chaff JAX:
Exercise (CHAFFEX) — 424 None W-157A (Areas 3X, 4X) 532 None JAX 532 None JAX
Aircraft
GOMEX:
368 None W-151 A/B, W-155 A/B 62 None GOMEX 62 None GOMEX
Key West:
3,000 None W-174A/BIC/E/FIG, 3,000 None Key West 3,000 None Key West
W-465A/B

Bonefish ATCAA: Bonefish Air Traffic Control Assigned Airspace; CHAFFEX: Counter Targeting Chaff Exercise; Cherry Point: Navy Cherry Point Range Complex; EW Ops: Electronic Warfare Operations; FLAREX: Flare Exercise; GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; Key West: Key West Range

Complex; VACAPES: Virginia Capes Range Complex
* All major exercise munitions are distributed among the individual unit events.
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Table 2.8-1: Baseline and Proposed Training Activities (Continued)

No Action Alternative

Alternative 1

Alternative 2

Range Activity No. of events Ordnance* . No. of events Ordnance* . No. of events Ordnance* :
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
Mine Warfare (MIW)
VACAPES:
0 None 48 None VACAPES 48 None VACAPES
Mine Countermeasures W-50, Lower Chesapeake Bay
Exercise (MCM) — Ship JAX:
Sonar 0 None CSG Mine Training Area 48 None JAX 48 None JAX
0 N/A GOMEX 20 None GOMEX 20 None GOMEX
24 24 HE charges’ VA\(/:VA5POE S: 524 524 HE charges VACAPES 524 524 HE charges VACAPES
L 1,518 HE charges of i 1,518 HE charges are L
N/A N/A VACAPES: Little Creek 30 varying sizes VACAPES: Little Creek 30 of varying sizes VACAPES: Little Creek
) o Cherry Point:
Mine Neutralization — 20 20 HE charges Onslow Bay 16 16 HE charges Cherry Point 16 16 HE charges Cherry Point
Explosive Ordnance UNDET Area
Disposal (EOD)
JAX:
12 12 HE charges Charleston OPAREA UNDET 20 20 HE charges JAX 20 20 HE charges JAX
Areas
0 None GOMEX 16 16 HE charges GOMEX 16 16 HE charges GOMEX
N/A? N/A Key West 12 12 HE charges Key West 12 12 HE charges Key West
) N/A N/A VACAPES 290 None VACAPES 290 None VACAPES
Underwater Mine - - -
Countermeasure (UMCM) N/A N/A Cherry Point 24 None Cherry Point 24 None Cherry Point
Raise, Tow, Beach, and N/A N/A JAX 56 None JAX 56 None JAX
Exploitation Operations
N/A N/A GOMEX 56 None GOMEX 56 None GOMEX
VACAPES:
980 None W-50, Lower Chesapeake Bay 880 None VACAPES 880 None VACAPES
Airborne Mine 183 None Cherry Point: 183 None Cherry Point 183 None Cherry Point
Countermeasure (AMCM) — ARG Mine Training Area
Towed Mine Neutralization 134 N JAX: 155 N IAX 155 N IAX
one CSG Mine Training Areas one one
N/A N/A GOMEX 94 None GOMEX 94 None GOMEX
1,232 None VACAPES: 1,540 None VACAPES 1,540 None VACAPES
MIW Sonar Training Areas
Airborne Mine 393 None Cherry Point: 371 None Cherry Point 371 None Cherry Point
Countermeasure (AMCM) — ARG Mine Training Area
Mine Detection 322 JAX: 3 3
None CSG Mine Training Area 17 None JAX 17 None JAX
N/A N/A GOMEX 310 None GOMEX 310 None GOMEX

AMCM: Airborne Mine Countermeasures; ARG: Amphibious Ready Group; Cherry Point: Navy Cherry Point Range Complex; CSG: Carrier Strike Group; EOD: Explosive Ordnance Disposal; GOMEX: Gulf of Mexico Range Complex; HE: High-Explosive; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; MCM: Mine
Countermeasure Exercise; MIW: Mine Warfare; N/A: Not Analyzed; OPAREA: Operating Area; UMCM — Underwater Mine Countermeasures; UNDET: Underwater Detonation; VACAPES: Virginia Capes Range Complex
* All major exercise munitions are distributed among the individual unit events.
! Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
% N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.
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Table 2.8-1:

Baseline and Proposed Training Activities (Continued)

No Action Alternative

Alternative 1

Alternative 2

Range Activity No. of events Ordnance* . No. of events Ordnance* : No. of events Ordnance* :
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
110 2,750 rounds VA\(/:\/A_;OES: 110 2,750 rounds VACAPES 110 2,750 rounds VACAPES
Mine Countermeasure Cherry Point:
(MCM) — Mine 27 675 rounds Onslow Bay 27 675 rounds Cherry Point 27 675 rounds Cherry Point
Neutralization UNDET Area
Small- and Medium-Caliber JAX:
27 675 rounds Charleston OPAREA 27 675 rounds JAX 27 675 rounds JAX
UNDET Areas
210 neutralizers VACAPES: 630 neutralizers 630 neutralizers
210 (30 HE)l W-50 630 (60 HE) VACAPES 630 (60 HE) VACAPES
Cherry Point:
Mine Countermeasure 27 27 neutralizers Onslow Bay 71 71 neutralizers Cherry Point 71 71 neutralizers Cherry Point
(MCM) — Mine UNDET Area
Neutralization — Remotely JAX:
Operated Vehicle 27 27 neutralizers Charleston OPAREA 71 71 neutralizers JAX 71 71 neutralizers JAX
UNDET Areas
2 132 neutralizers 132 neutralizers
N/A N/A GOMEX 132 (20 HE) GOMEX 132 (20 HE) GOMEX
N/A N/A VACAPES 4 48 mine shapes VACAPES 4 48 mine shapes VACAPES
Mine Laying N/A N/A Cherry Point 2 24 mine shapes Cherry Point 2 24 mine shapes Cherry Point
N/A N/A JAX 1 12 mine shapes JAX 1 12 mine shapes JAX
N/A N/A VACAPES 2 None VACAPES 2 None VACAPES
Coordinated Unit Level N/A N/A Cherry Point 2 None Cherry Point 2 None Cherry Point
Helicopter Airborne Mine
Countermeasure Exercises N/A N/A JAX 2 None JAX 2 None JAX
N/A N/A GOMEX 2 None GOMEX 2 None GOMEX
Occurs in a different area Occurs in a different area
each year in waters around each year in waters around
Earle, NJ; Groton, CT; Earle, NJ; Groton, CT;
i 1 event every Hampton Roads, VA; 1 event every Hampton Roads, VA,
Civilian Port Defense N/A N/A N/A other year (3 total) 1 E ETEEES Morehead City, NC; other year (3 total) 1 E ETEEES Morehead City, NC;
Wilmington, NC; Kings Bay, Wilmington, NC; Kings Bay,
GA; Mayport, FL; Beaumont, GA; Mayport, FL; Beaumont,
TX; Corpus Christi, TX TX; Corpus Christi, TX
Major Exercises
VACAPES/ VACAPES/ VACAPES/
Composite Training Unit 5 Cherry Point/ 5 Cherry Point/ 5 Cherry Point/
Exercise (COMPTUEX)® JAX/ JAX/ JAX/
GOMEX GOMEX GOMEX
Joint Task Force Exercise VACAPES/ VACAPES/ VACAPES/
(JTFX)/ Sustainment 2 Cherry Point/ 4 Cherry Point/ 4 Cherry Point/
Exercise (SUSTAINEX)® JAX JAX JAX

Cherry Point: Navy Cherry Point Range Complex; COMPTUEX: Composite Training Unit Exercise; GOMEX: Gulf of Mexico Range Complex; HE: High-Explosive (indicated by shaded cells); JAX: Jacksonville Range Complex; JTFX: Joint Task Force Exercise; MCM: Mine Countermeasure Exercise; N/A: Not Analyzed; OPAREA: Operating
Area; SUSTAINEX: Sustainment Exercise; UNDET: Underwater Detonation; VACAPES: Virginia Capes Range Complex
* All major exercise munitions are distributed among the individual unit events.
! Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
% N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.
® Numbers for ordnance included in unit level training and composite training activities for each alternative.
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Table 2.8-1: Baseline and Proposed Training Activities (Continued)

No Action Alternative

Alternative 1

Alternative 2

Range Activit * * *
e Mervean | (Number per yean Location Mervean | (number per vean Location Mperyean | (Number per year) Location
Other Training Activities
Search and Rescue (SAR) 42 None Semirfcﬁé(:Beach 42 None JAX 42 None JAX
N/A? N/A VACAPES 640 None VACAPES 640 None VACAPES
Precision Anchoring 168 None JAX 210 None JAX 210 None JAX
N/A N/A GOMEX 8 None GOMEX 8 None GOMEX
VACAPES: Joint VACAPES: Joint
Elevated Causeway System A A A . N Exgeditionary Base, Little Expeditionary Base, Little
one reek and Fort Story 1 None Creek and Fort Story
(ELCAS) Cherry Point: Camp Lejeune Cherry Point: Camp Lejeune
(either location) (either location)
_ o 165 None Northeast 169 None Northeast 169 None Northeast
(SS"SgaNrX‘\?)Na"'ga“O”a' 78 None VACAPES 84 None VACAPES 84 None VACAPES
57 None JAX 29 None JAX 29 None JAX
N/A N/A Northeast 9 None Northeast 9 None Northeast
Submarine Under Ice N/A N/A VACAPES 9 None VACAPES 9 None VACAPES
Certification N/A N/A Cherry Point 3 None Cherry Point 3 None Cherry Point
N/A N/A JAX 3 None JAX 3 None JAX
Surface Ship Object 68 None VACAPES 80 None VACAPES 80 None VACAPES
Detection 40 None JAX 64 None JAX 64 None JAX
61 None VACAPES 358 None VACAPES 358 None VACAPES
Surface Ship Sonar 82 None Cherry Point 110 None Cherry Point 110 None Cherry Point
Maintenance (in OPAREAs 263 None JAX 324 None JAX 324 None JAX
and Ports) 4 None GOMEX 0 None GOMEX 0 None GOMEX
N/A N/A Other AFTT Areas® 32 None Other AFTT Areas 32 None Other AFTT Areas
66 None Northeast 132 None Northeast 132 None Northeast
Submarine Sonar 34 None VACAPES 68 None VACAPES 68 None VACAPES
Maintenance (in OPAREAs 0 None Cherry Point None Cherry Point 0 None Cherry Point
and Ports) 0 None IAX 8 None IAX 8 None IAX
N/A N/A Other AFTT Areas 12 None Other AFTT Areas 12 None Other AFTT Areas

Cherry Point: Navy Cherry Point Range Complex; ELCAS: Elevated Causeway System; GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; N/A: Not Analyzed; Northeast: Northeast Range Complexes; OPAREA: Operating Area; SAR: Search and Rescue; SUB NAV: Submarine Navigation; VACAPES: Virginia Capes

Range Complex

* All major exercise munitions are distributed among the individual unit events.
% N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.
® Other AFTT Areas are areas outside of named range complexes and testing ranges but still within the AFTT Study Area. Other AFTT Area events typically refer to those events that occur while vessels are in transit.
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Table 2.8-2: Baseline and Proposed Naval Air Systems Command Testing Activities

No Action Alternative Alternative 1 Alternative 2
Range Activity No. of events Ordnance : No. of events Ordnance : No. of events Ordnance :
(per year) (Number per year) e (per year) (Number per year) e (per year) (Number per year) e
Anti-Air Warfare (AAW)
Air Combat Maneuver VACAPES, JAX,
(ACM) 500 None Cherry Point, GOMEX 500 None AFTT Study Area 550 None AFTT Study Area
VACAPES (W-386, W-387A,
1,460 None W-72A, W-72B, but could 1,460 None VACAPES 1,477 None VACAPES
include other
Warning/Restricted Areas
Air Platform/
Vehicle Test 172 None JAX 172 None JAX 189 None JAX
10 None Key West 10 None Key West 12 None Key West
25 None GOMEX 25 None GOMEX 28 None GOMEX
425 None AFTT Study Area 425 None AFTT Study Area 468 None AFTT Study Area
42 missiles, 130 240 missiles, 264 missiles,
Air Platform Weapons rockets, 12,000 VACAPES: W-386, W-72A, 1,000 rockets, 1,100 rockets,
Integration Test 150 medium-caliber R-6604 650 40,000 medium-caliber VACAPES 715 44,000 medium-caliber VACAPES
projectiles, 300 bombs projectiles, 400 bombs projectiles, 440 bombs
. . 2 missiles, 9,000 AL o 40 missiles, 55 missiles,
Alr to Alr Weapons 60 medium-caliber VACAPES: W-386 (85%), 60 9,000 medium-caliber VACAPES 66 10,000 medium-caliber VACAPES
System Test L W-72 (10%), R-6604 (5%) . S
projectiles projectiles projectiles
. o - VACAPES: W-386 (85%), . e
Air to Air Missile Test 50 50 missiles W-72 (10%), R-6604 (5%) 75 75 missiles VACAPES 83 83 missiles VACAPES
Air to Air Gunnery Test VACAPES: W-386 (85%),
Medium-Caliber 50 8,970 rounds W-72 (10%), R-6604 (5%) 50 8,970 rounds VACAPES 55 9,870 rounds VACAPES
Intelligence, $urvelllance, 35 None VACAPES, Cherry Point, 35 None AFTT Study Area 39 None AFTT Study Area
and Reconnaissance Test JAX
Anti-Surface Warfare (ASUW)
. 1 VACAPES: W-386 (85%), . .
| - 39 39 missiles (5 HE) W-72 (10%), R-6604 (5%) 168 201 missiles (28 HE) VACAPES 185 223 missiles (31 HE) VACAPES
Air-to-Surface Missile Test 10 10 missiles (5 HE) JAX 41 58 missiles (16 HE) JAX 44 65 missiles (18 HE) JAX
None None GOMEX 8 8 missiles GOMEX 10 10 missiles GOMEX
VACAPES: W-386 (85%), 40,000 rounds 44,000 rounds
Air-to-Surface Gunnery 30 12,000 rounds W-72 (10%), R-6604 (5%) 100 (10,000 HE) VACAPES 110 (11,000 HE) VACAPES
Test 40,000 rounds 44,000 rounds
20 16,000 rounds JAX 50 (10,000 HE) JAX 55 (11,000 HE) JAX
30 134 rockets VACAPES: W-386 242 1,081 rockets (184 HE) VACAPES 266 1,189 rockets (202 HE) VACAPES
Rocket Test (Air G & H)
10 113 rockets JAX 60 680 (184 HE) JAX 66 748 rockets (202 HE) JAX
. - YV S
Air-to-Surface Bombing 150 355 bombs VACAPES: W-386 (85%) 150 423 bombs VACAPES 165 465 bombs VACAPES
Test W-72 (15%)
. 10 None VACAPES 250 None VACAPES 275 None VACAPES
Laser Targeting Test
2 None JAX 55 None JAX 61 None JAX
High Energy Laser None None None 98 None VACAPES 108 None VACAPES
Weapons Test

AAW: Anti-Air Warfare; ACM: Air Combat Maneuver; ASUW: Anti-Surface Warfare; Cherry Point: Navy Cherry Point Range Complex; GOMEX: Gulf of Mexico Range Complex; HE: High-Explosive; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; VACAPES: Virginia Capes Range Complex
! Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
* None indicates that these activities have not previously occurred.
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Table 2.8-2: Baseline and Proposed Naval Air Systems Command Testing Activities (Continued)

Range Activity

No Action Alternative

Alternative 1

Alternative 2

No. of events

Ordnance

No. of events

Ordnance

No. of events

Ordnance

(per year) (Number per year) LEEEI (per year) (Number per year) LEEEI (per year) (Number per year) LEEEI
Electronic Warfare (EW)
Electror)ic System 151 None VACAF:,E_S;ZV\(/igg/g (85%), 610 None VACAPES 671 None VACAPES
Evaluation >
None None GOMEX 19 None GOMEX 21 None GOMEX
150 None VACAF:,E_S;ZV\(’Eg/g (85%). 600 None VACAPES 670 None VACAPES
Chaff Test 10 None Cherry Point 600 None Cherry Point 670 None Cherry Point
10 None JAX 600 None JAX 670 None JAX
10 None GOMEX 185 None GOMEX 204 None GOMEX
150 None VACAF:,E_S;ZV\(E%?/?) (85%). 600 None VACAPES 670 None VACAPES
Flare Test 10 None Cherry Point 600 None Cherry Point 670 None Cherry Point
10 None JAX 600 None JAX 670 None JAX
10 None GOMEX 45 None GOMEX 50 None GOMEX
Anti-Submarine Warfare (ASW)
13 13 torpedoes VACAPES 184 184 torpedoes VACAPES 202 202 torpedoes VACAPES
ASW Torpedo Test
8 10 torpedoes JAX 36 40 torpedoes JAX 40 45 torpedoes JAX
None Narragansett Bay 2 None Northeast 3 None Northeast
Kilo Dip 20 None VACAPES, W-386 & W-72 32 None VACAPES 35 None VACAPES
None Cherry Point None Cherry Point None Cherry Point
None JAX: W-157, W-158, W-159 None JAX None JAX
_ls_ggtobuoy Lot Acceptance None None Key West 33 1,312 HE sonobuoys" Key West 39 1,512 HE sonobuoys Key West
2 None Northeast 86 96 HE sonobuoys Northeast 95 106 HE sonobuoys Northeast
50 None VACAPES, W-386 & W-72 204 624 HE sonobuoys VACAPES 224 686 HE sonobuoys VACAPES
ﬁgl\i/XOTrtz;?king Test— 2 None Cherry Point 0 None Cherry Point 0 None Cherry Point
P 10 None JAX: W-157, W-158, W-159 75 None JAX 83 None JAX
None None GOMEX 24 None GOMEX 26 None GOMEX
10 224 HE sonobuoys Northeast 10 224 HE sonobuoys Northeast 18 408 HE sonobuoys Northeast
8 172 HE sonobuoys VACAPES 8 172 HE sonobuoys VACAPES 12 264 HE sonobuoys VACAPES
ASW Tracking Test — 7 152 HE sonobuoys JAX 7 152 HE sonobuoys JAX 11 244 HE sonobuoys JAX
Maritime Patrol Aircraft 5 112 HE sonobuoys GOMEX 5 112 HE sonobuoys GOMEX 204 HE sonobuoys GOMEX
5 112 HE sonobuoys Cherry Point 5 112 HE sonobuoys Cherry Point 204 HE sonobuoys Cherry Point
5 184 HE sonobuoys Other AFTT Areas® 8 184 HE sonobuoys Other AFTT Areas 16 368 HE sonobuoys Other AFTT Areas

ASW: Anti-Submarine Warfare; Cherry Point: Navy Cherry Point Range Complex; EW: Electronic Warfare; GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; Northeast: Northeast Range Complexes; VACAPES: Virginia Capes Range Complex
! Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
* None indicates that these activities have not previously occurred.

® Other AFTT Areas are areas outside of named operating areas but still within the AFTT Study Area. Other AFTT Area events typically refer to those events that occur while vessels are in transit.
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Table 2.8-2: Baseline and Proposed Naval Air Systems Command Testing Activities (Continued)

Range Activity

No Action Alternative

Alternative 1

Alternative 2

No. of events

Ordnance

No. of events

Ordnance

No. of events

Ordnance

(per year) (Number per year) Location (per year) (Number per year) Location (per year) (Number per year) Location
Mine Warfare (MIW)
30 1240 MENTEl s VACAPES; (W-50, W-72) 30 1240 MENTE 2 VACAPES 33 144 neutralizers (99 HE) VACAPES
_ _ (90 HE) (90 HE)
Airborne Mine 5 None SFOMF 0 None SFOMF 0 None SFOMF
Neutralization Systems
(AMNS) Test 8 HE mines, 8 HE mines, 8 HE mines,
50 120 neutralizers NSwcC PcD* 120 264 neutralizers NSWC PCD 132 290 neutralizers NSWC PCD
(40 HE) (144 HE) (150 HE)
_ - 12 240 rounds VACAPES: W-50 5 100 rounds 5 HE VACAPES 6 120 rounds 6 HE mines VACAPES
Airborne Projectile-Based mines
Mine Clearance System 12,380 rounds 13,618 rounds 20 mines
12 700 rounds NSWC PCD 210 20 mines (4 HE) NSWC PCD 231 (4 HE) NSWC PCD
Airborne Towed 30 None VACAPES; W-50 & W-72 30 None VACAPES 33 No HE mines VACAPES
Minesweeping Test 50 8 mines (4 HE) NSWC PCD 65 8 mines (4 HE) NSWC PCD 72 8 mines (4 HE) NSWC PCD
50 None VACAPES; W-50 & W-72 50 None VACAPES 55 None VACAPES
Airborne Towed
. : 25 None NSWC PCD 90 None NSWC PCD 100 None NSWC PCD
Minehunting Sonar Test
30 None SFOMF 0 None SFOMF 0 None SFOMF
Airborne Laser-Based 30 None VACAPES, W-50 or W-72 30 None VACAPES 33 None VACAPES
Mine Detection System
Test 50 None NSWC PCD 110 None NSWC PCD 121 None NSwWC PCD
) i None? None VACAPES 5 50 mine shapes VACAPES 6 60 mine shapes VACAPES
Mine Laying Test - - -
5 50 mine shapes JAX 5 50 mine shapes JAX 6 60 mine shapes JAX
Other Testing Activities
Test and Evaluation (T&E) 8,700 None VACAPES, Cherry Point, 8,700 None AFTT Study Area 9,570 None AFTT Study Area
Catapult Launch JAX
_ _ 63 None VACAPES: W-386, W-72 63 None VACAPES 69 None VACAPES
Air Platform Shipboard 30 None Cherry Point 30 None Cherry Point 33 None Cherry Point
Integrate Test
30 None JAX 30 None JAX 33 None JAX
_ _ 10 None VACAPES: W-386, W-72 20 None VACAPES 22 None VACAPES
Shipboard Electrpnlc None Cherry Point None Cherry Point None Cherry Point
Systems Evaluation
None JAX None JAX 3 None JAX
10 None VACAPES: W-386, W-72 10 None VACAPES 11 None VACAPES
Maritime Security 10 None Cherry Point 10 None Cherry Point 11 None Cherry Point
10 None JAX 10 None JAX 11 None JAX

AMNS: Airborne Mine Neutralization System; Cherry Point: Navy Cherry Point Range Complex; HE: High-Explosive; JAX: Jacksonville Range Complex; MIW: Mine Warfare; NSWC PCD: Naval Surface Warfare Center, Panama City Division Testing Range; SFOMF: South Florida Ocean Measurement Facility Testing Range; T&E: Test

and Evaluation; VACAPES: Virginia Capes Range Complex
! Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
* None indicates that these activities have not previously occurred.
* The No Action Alternative events for this activity occurring at Naval Surface Warfare Center, Panama City Division Testing Range are included within the Naval Sea Systems Command Table 2.8-3 under the NSWC PCD No Action Alternative activities.
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Table 2.8-3: Baseline and Proposed Naval Sea Systems Command Testing Activities

No Action Alternative

Alternative 1

Alternative 2

Event Name No. of events Ordnance . No. of events Ordnance . No. of events Ordnance .
(per year) (Number per year) e (per year) (Number per year) e (per year) (Number per year) e
Ship Construction and Maintenance
New Ship Construction
5 None Pierside: Bath, ME 5 None Pierside: Bath, ME
Pierside: Pascagoula Pierside: Pascagoula
iarsi 3 None ’ 3 None ’
_';'eesrt?r']%e Sonar N/AL N/A N/A MS MS
2 None Pierside: Norfolk, VA 2 None Pierside: Norfolk, VA
2 None Pierside: Mayport, FL 2 None Pierside: Mayport, FL
2 None Boston Area Complex 5 None Northeast 5 None Northeast
) ) 2 None GOMEX W-155B 2 None Gulf of Mexico 2 None Gulf of Mexico
Propulsion Testing
N/A N/A VACAPES 2 None VACAPES 2 None VACAPES
N/A N/A JAX 2 None JAX 2 None JAX
52 large-caliber 104 large-caliber 104 large-caliber
2 rc?unds Northeast: CGULL OPAREA 4 rounds; 2,800 medium- Northeast 4 rounds; 2,800 Northeast
caliber rounds medium-caliber rounds
52 large-caliber 52 large-caliber rounds; 52 large-caliber
2 rc?unds GOMEX W-151C 2 1,400 medium-caliber Gulf of Mexico 2 rounds; 1,400 Gulf of Mexico
) rounds medium-caliber rounds
Gun Testing - -
52 large-caliber rounds; 52 large-caliber
N/A N/A VACAPES 2 1,400 medium-caliber VACAPES 2 rounds; 1,400 VACAPES
rounds medium-caliber rounds
Surface Combatant 52 large-caliber rounds; 52 large-caliber
Sur ?l_c.e | ombatan N/A N/A JAX 2 1,400 medium-caliber JAX 2 rounds; 1,400 JAX
ea Inals rounds medium-caliber rounds
2 4 missiles Northeast: CGULL OPAREA 4 8 HE missiles® Northeast 4 8 HE missiles Northeast
Missile Testi 2 4 missiles GOMEX W-151C 2 4 HE missiles Gulf of Mexico 2 4 HE missiles Gulf of Mexico
issile Testin
g N/A N/A VACAPES 2 4 HE missiles VACAPES 2 4 HE missiles VACAPES
N/A N/A JAX 2 4 HE missiles JAX 2 4 HE missiles JAX
2 None Northeast: CGULL OPAREA 4 None Northeast 4 None Northeast
) 2 None GOMEX W-151C 2 None Gulf of Mexico 2 None Gulf of Mexico
Decoy Testing
N/A N/A VACAPES 2 None VACAPES 2 None VACAPES
N/A N/A JAX 2 None JAX 2 None JAX
2 96 rounds Northeast: CGULL OPAREA 4 192 rounds Northeast 4 192 rounds Northeast
_?urftgce WLarfare 2 96 rounds GOMEX W-151C 2 96 rounds Gulf of Mexico 2 96 rounds Gulf of Mexico
esting — Large-
Calibe? J N/A N/A VACAPES 2 96 rounds VACAPES 2 96 rounds VACAPES
N/A N/A JAX 2 96 rounds JAX 2 96 rounds JAX
2 None Northeast: CGULL OPAREA 4 None Northeast 4 None Northeast
Anti-Submarine 2 None GOMEX W-151C 2 None Gulf of Mexico 2 None Gulf of Mexico
Warfare Testing N/A N/A VACAPES 2 None VACAPES 2 None VACAPES
N/A N/A JAX 2 None JAX 2 None JAX

FL: Florida; GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; ME: Maine; MS: Mississippi; N/A: Not Analyzed; Northeast: Northeast Range Complexes; OPAREA: Operating Area; VA: Virginia; VACAPES: Virginia Capes Range Complex
' N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.

*Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
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Table 2.8-3: Baseline and Proposed Naval Sea Systems Command Testing Activities (Continued)

No Action Alternative Alternative 1 Alternative 2
Event Name
o gToverts | pamparance 1y | Locaton Nodtoretts | ey | tocaion | Neofewrs [ e ] tocaon
New Ship Construction (Continued)
Propulsion Testing N/At N/A N/A 4 events total None VACAPES 4 events total None VACAPES
] VACAPES VACAPES
S;ZIIES;;;L%; N/A N/A N/A 100 events total 10,000 rounds total Cherry Point 100 events total 10,000 rounds total Cherry Point
Aircraft Carrier Sea JAX JAX
Trials Gun Testing — 67,200 rounds VACAPE.S 67,200 rounds VACAPE.S
Medium-Caliber N/A N/A N/A 410 events total (6(50 HE)? total Cherry Point 410 events total (660 HE) total Cherry Point
JAX JAX
Missile Testing N/A N/A N/A 17 events total 17 HE missiles total VACAPES 17 events total 17 HE missiles total VACAPES
Bomb Testing N/A N/A N/A 120 events total 240 bombs total JAX 120 events total 240 bombs total JAX
o 3 None Pierside: Groton, CT 3 None Pierside: Groton, CT
Pierside Sonar N/A N/A N/A Pierside: Newport Pierside: Newport News
Testing 3 None News. VA 3 None VA ’
4 None Northeast 4 None Northeast
Propulsion Testing N/A N/A N/A 4 None VACAPES 4 None VACAPES
4 None JAX 4 None JAX
Submarine Sea Trials 4 None Northeast 4 None Northeast
\4\’6653?13”3 System N/A N/A N/A 4 None VACAPES 4 None VACAPES
4 None JAX 4 None JAX
_ _ 4 None Northeast 4 None Northeast
C\;‘;'rfifeb?:‘srt'ﬂ]z N/A N/A N/A 4 None VACAPES 4 None VACAPES
4 None JAX 4 None JAX
N/A N/A N/A 14 None AFTT Study Area 14 None AFTT Study Area
_ Propulsion Testing 1 None VACAPES 2 None VACAPES 3 None VACAPES
'I(?rﬁglesr Class Ship Sea 3 None GOMEX 27 None Gulf of Mexico 30 None Gulf of Mexico
Gun Testing — N/A N/A N/A 2 2,000 rounds VACAPES 3 3,000 rounds VACAPES
Small-Caliber 2 2,000 rounds GOMEX 24 24,000 rounds Gulf of Mexico 28 28,000 rounds Gulf of Mexico
ASW Mission Packade Shipboard None® None None 16 16 torpedoes JAX 16 16 torpedoes JAX
Testing ’ Airborne None None None 8 8 torpedoes VACAPES 8 8 torpedoes VACAPES
grlqugl-ll:?:sat:ir;)%r_ 4 2,000 rounds AFTT Study Area 5 2,500 rounds AFTT Study Area
SUW Wission Package ,\GA‘e‘giI%S_t(':r‘jiber 4 S&S?&g’ﬂ{gs AFTT Study Area 5 7&3?5%60&%‘3'5 AFTT Study Area
Testing Gun Testing — None None None 5,600 rounds 7,000 rounds
Large-Caliber 4 (3,920 HE) AFTT Study Area 5 (4,900 HE) AFTT Study Area
q_/le'zﬁrl]eéROCket 13 (either location) e mlﬁfge:g)ckets VAS:)F:ES 15 (either location) <Y mlﬁfge:g)ckets VAS:)F:ES
- . : : neutralizer JAX : : 128 neutralizer JAX
MCM Mission Package Testing None None None 6 (either location) £ (zg I—?E) ers VACAPES 8 (either location) e (6(iluHaE) Ers VACAPES

ASW: Anti-submarine Warfare; Cherry Point: Navy Cherry Point Range Complex; CT: Connecticut; GOMEX: Gulf of Mexico Range Complex; HE: High-Explosive; JAX: Jacksonville Range Complex; MCM: Mine Countermeasures; N/A: Not Analyzed; SUW: Surface Warfare; VA: Virginia; VACAPES: Virginia Capes Range Complex
' N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.

? Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
®None indicates that an event has not previously occurred.
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Table 2.8-3: Baseline and Proposed Naval Sea Systems Command Testing Activities (Continued)

No Action Alternative

Alternative 1

Alternative 2

Event Name No. of events Ordnance : No. of events Ordnance : No. of events Ordnance :
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
New Ship Construction (Continued)
4 None Northeast 4 None Northeast
Post-Homeporting Testing (all classes) None® None None 20 None VACAPES 22 None VACAPES
20 None JAX 22 None JAX
Shock Trials
VACAPES (ship shock VACAPES (ship shock
. . . . box) box)
Aircraft C Full Ship Shock Trial N/A* N/A N/A 1 event total* 4 charges total® _ 1 event total 4 charges total :
ircraft Carrier Fu ip Shock Trial event total charges total JAX (ship shock box) event total charges tota JAX (ship shock box)
(either location) (either location)
VACAPES (ship shock VACAPES (ship shock
DDG 1000 Zumwalt Class Destroyer Full Ship box) box)
. N/A N/A N/A 1 nt total 4 charges total . 1 nt total 4 charges total .
Shock Trial eventfota charges fota JAX (ship shock box) eventfota charges fota JAX (ship shock box)
(either location) (either location)
VACAPES (ship shock VACAPES (ship shock
. . . . box) box)
Littoral Combat Ship Full Ship Shock Trial N/A N/A N/A 2 events total 4 char nt . 2 events total 4 char nt )
ittoral Combat Ship Fu ip Shock Tria events total charges/ evel JAX (ship shock box) events total charges/ eve JAX (ship shock box)
(either location) (either location)
Life Cycle Activities
1 None VACAPES 2 None VACAPES
Ship Signature Testing N/A N/A N/A 4 None Pierside: \I;lAttIe Creek, 5 None Pierside: \I;lAttIe Creek,
1 None Gulf of Mexico 2 None Gulf of Mexico
Surface Ship Sonar Testing/Maintenance (in 10 None VACAPES 10 None VACAPES
N/A N/A N/A
OPAREAs and Ports) 6 None JAX 6 None JAX
Submarine Sonar Testing/Maintenance (in 10 None Northeast 12 None Northeast
N/A N/A N/A
OPAREAs and Ports) 14 None VACAPES 16 None VACAPES
Combat System Ship Qualification Trial 6 None Pierside: Norfolk, VA 6 None Pierside: Norfolk, VA
; . N/A N/A N/A . T
(CSSQT) — In-Port Maintenance Period 6 None Pierside: Mayport, FL 6 None Pierside: Mayport, FL
24,000 medium- 24,000 medium-
caliber rounds, caliber rounds,
12 240 large-caliber VACAPES 12 240 large-caliber VACAPES
rounds (60 HE), rounds (60 HE),
Combat System Ship Qualification Trial NIA NIA NIA 74 missiles (38 HE) 74 missiles (38 HE)
(CSSQT) - Air Defense (AD) 6,000 medium- 6,000 medium-
caliber rounds, caliber rounds,
3 60 large-caliber JAX 3 60 large-caliber JAX
rounds, 18 missiles rounds, 18 missiles
(9 HE) (9 HE)

AD: Air Defense; CSSQT: Combat System Ship Qualification Trial; DDG: Guided Missile Destroyer; FL: Florida; HE: High-Explosive; JAX: Jacksonville Range Complex; N/A: Not Analyzed; Northeast: Northeast Range Complexes; OPAREA: Operating Area; VA: Virginia; VACAPES: Virginia Capes Range Complex
' N/A stands for Not Analyzed. This event was not analyzed as part of the baseline. However, shock trials have been conducted, with associated Executive Order 12114 documentation, for previous classes of ships.

? Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
®None indicates that an event has not previously occurred.

* One aircraft carrier ship shock trial will occur during the five year period.
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Table 2.8-3: Baseline and Proposed Naval Sea Systems Command Testing Activities (Continued)

No Action Alternative

Alternative 1

Alternative 2

Event Name No. of events Ordnance : No. of events Ordnance : No. of events Ordnance :
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
Life Cycle Activities (Continued)
4,020 large-caliber 4,020 large-caliber
rounds (1,737 HE), rounds (1,737 HE),
15 18,000 medium- VACAPES 15 18,000 medium- VACAPES
caliber rounds, caliber rounds,
9 missiles 9 missiles
900 large-caliber 900 large-caliber
. e . rounds (339 HE), rounds (339 HE),
osom  eumtaon iariare sy /AL N/A N/A 3 6,000 medium- IAX 3 6,000 medium- IAX
caliber rounds, caliber rounds,
3 missiles 3 missiles
900 large-caliber 900 large-caliber
rounds (339 HE), rounds (339 HE),
3 6,000 medium- Key West 3 6,000 medium- Key West
caliber rounds, caliber rounds,
3 missiles 3 missiles
Combat System Ship Qualification Trial N/A N/A N/A 3 24 torpedoes VACAPES 3 24 torpedoes VACAPES
(CSSQT) — Undersea Warfare (USW) N/A N/A N/A 6 48 torpedoes JAX 6 48 torpedoes JAX
Naval Sea Systems Command Range Activities
Naval Surface Warfare Center, Panama City Division Testing Range (NSWC PCD)
Air Operations 1,116 hours/year None NSWC PCD
Surface Operations 7,443 hours/year None NSWC PCD
. 966 items/
Subsurface Operations 1,620 hourslyear N/A NSWC PCD
Sonar Operations 1,080 hours/year None NSWC PCD
Electromagnetic Operations 735 hours/year None NSWC PCD
Laser Operations 1,053 hours/year None NSWC PCD
51 detonations of NSWC PCD Range activities re-categorized as events/year rather than hours/year.
1-10 Ib. See new events below for Alternative 1 and Alternative 2.
3 detonations of
Ordnance Operations 73 items/year 11-75 Ib. NSWC PCD
16 detonations of
76-600 Ib.
3 line charges
6,000 small-caliber,
. . . 4,572 medium-
Projectile Firing 10,872 items/year caliber, and 300 NSWC PCD
large-caliber rounds
Unmanned _Underwater Vehicle 1 event total None NSWC PCD 1 event total None NSWC PCD 1 event total None NSWC PCD
Demonstrations
Mine Detection and Classification Testing 71° None NSWC PCD 81° None NSWC PCD
Mine Countermeasure / Neutralization Testing NSWC PCD Range No Agtlon Alternative activities categorized above 13° 17 HE charges NSWC PCD 15° 21 HE charges NSWC PCD
as hours/year or items/year rather than events/year.
Stationary Source Testing 10 None NSWC PCD 11 None NSWC PCD

CSSQT: Combat System Ship Qualification Trial; HE: High-Explosive (indicated by shaded cells); JAX: Jacksonville Range Complex; Key West: Key West Range Complex; N/A: Not Analyzed; NSWC PCD: Naval Surface Warfare Center, Panama City Division Testing Range; SUW: Surface Warfare; USW: Undersea Warfare; VA: Virginia;

VACAPES: Virginia Capes Range Complex
' N/A stands for Not Analyzed. This event was not analyzed as

? Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.

part of the baseline.

® Naval Air Systems Command activities conducted at Naval Surface Warfare Center, Panama City Division Testing Range under Alternative 1 and Alternative 2 are included in the Naval Air Systems Command Activity Table 2.8-2.
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Table 2.8-3: Baseline and Proposed Naval Sea Systems Command Testing Activities (Continued)

No Action Alternative Alternative 1 Alternative 2
Event Name No. of events Ordnance : No. of events Ordnance : No. of events Ordnance :
(per year) (Number per year) Location (per year) (Number per year) Location (per year) (Number per year) Location
Naval Surface Warfare Center, Panama City Division Testing Range (NSWC PCD) (Continued)
Special Warfare Testing 100 None NSWC PCD 110 None NSWC PCD
Unmanned Underwater Vehicle Testing 70 None NSWC PCD 88 None NSWC PCD
Line Charge Testing 3 3 HE charges® NSWC PCD 4 4 HE charges NSWC PCD
gunnT?;St:%g - NSWC PCD Range No Action Alternative activities categorized above 6 6,000 rounds NSWC PCD 7 7,000 rounds NSWC PCD
mall-Lanber as hours/year or items/year rather than events/year.
Ordnance Testin ing —
g Gun Testing 93 4,650 rounds NSWC PCD 102 5,100 rounds NSWC PCD
Medium-Caliber
Gun Testing — 30 300 rounds (40 HE) NSWC PCD 33 330 rounds (50 HE) NSWC PCD
Large-Caliber
Naval Undersea Warfare Center Division, Newport Testing Range (NUWCDIVNPT)
Launcher Testing 30 None Narragansett Bay and 35 None NUWCDIVNPT 39 None NUWCDIVNPT
surrounding waters
Narragansett Bav and Narragansett Bay and Narragansett Bay and
Torpedo Testing 18 18 torpedoes gans Y 24 24 torpedoes Rhode Island Sound 30 30 torpedoes Rhode Island Sound
surrounding waters . .
Restricted Areas Restricted Areas
Towed Equipment Testing 25 None Narragansett Bay and 30 None NUWCDIVNPT 33 None NUWCDIVNPT
surrounding waters
Unmanned Underwater Vehicle Testing 47 None Narragansett Bay and 111 None NUWCDIVNPT 123 None NUWCDIVNPT
surrounding waters
Unmanned Surface Vehicle Testing 80 None Narragangett Bay and 120 None NUWCDIVNPT 132 None NUWCDIVNPT
surrounding waters
Unmanned Aerial System Testing None None NUWCDIVNPT 15 None NUWCDIVNPT 17 None NUWCDIVNPT
Semi-Stationary Equipment Testing 103 None Narragansett Bay and 140 None NUWCDIVNPT 154 None NUWCDIVNPT
surrounding waters
Unmanned _Underwater Vehicle 1 event total None Narragansett Bay 1 event total None NUWCDIVNPT 1 event total None NUWCDIVNPT
Demonstrations
Pierside Integrated Swimmer Defense 5 None NUWCDIVNPT 5 None Pierside: Newport, RI 6 None Pierside: Newport, RI
South Florida Ocean Measurement Facility Testing Range (SFOMF)
Signature Analysis Activities N/At N/A N/A 16 None SFOMF 18 None SFOMF
Mine Testing Activities N/A N/A N/A 21 None SFOMF 33 None SFOMF
Surface Testing Activities N/A N/A N/A 30 None SFOMF 33 None SFOMF
Subsurface Testing Activities N/A N/A N/A 30 None SFOMF 33 None SFOMF
Unmanned pnderwater Vehicle N/A N/A N/A 1 event total None SFOMF 1 event total None SFOMF
Demonstrations

HE: High-Explosive (indicated by shaded cells); N/A: Not Analyzed; NSWC PCD: Naval Surface Warfare Center, Panama City Division Testing Range; NUWCDIVNPT: Naval Undersea Warfare Center Division, Newport Testing Range; RDT&E: Research, Development, Test, and Evaluation; Rl: Rhode Island; SFOMF: South Florida Ocean
Measurement Facility Testing Range

' N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.

? Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.

®None indicates that an event has not previously occurred.
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Table 2.8-3: Baseline and Proposed Naval Sea Systems Command Testing Activities (Continued)

No Action Alternative Alternative 1 Alternative 2
Event Name No. of events Ordnance : No. of events Ordnance : No. of events Ordnance :
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
Additional Activities at Locations Outside of Naval Sea System Command Ranges
Anti-Surface Warfare (ASUW) / Anti-Submarine Warfare (ASW) Testing
o . 1 11 11 missiles VACAPES 12 12 missiles VACAPES
Missile Testing N/A N/A N/A — —
1 1 missile AFTT Study Area 1 1 missile AFTT Study Area
o , None® None None 50 2,000 projectiles VACAPES 55 2,200 projectiles VACAPES
Kinetic Energy Weapon Testing — —
None None None 1 event total 5,000 projectiles AFTT Study Area 1 event total 5,000 projectiles AFTT Study Area
96 None Pierside: Norfolk, VA 106 None Pierside: Norfolk, VA
Electronic Warfare Testing N/A N/A N/A 96 None Pierside: Groton, CT 106 None Pierside: Groton, CT
65 None Northeast 71 None Northeast
1 8 torpedoes Northeast 4 60 torpedoes Northeast 4 60 torpedoes Northeast
2 32 torpedoes JAX 11 284 torpedoes JAX 13 347 torpedoes JAX
d losi . Boston Area Complex: Boston Area Complex: Boston Area Complex:
Torpedo (Non-Explosive) Testing 1 35 torpedoes Cape Cod TORPEX 3 96 torpedoes Cape Cod TORPEX 3 96 torpedoes Cape Cod TORPEX
boxes® boxes® boxes®
N/A N/A Gulf of Mexico 2 56 torpedoes Gulf of Mexico 2 56 torpedoes Gulf of Mexico
N/A N/A VACAPES 3 52 torpedoes VACAPES 4 69 torpedoes VACAPES
. . 20 torpedoes Other AFTT Areas: 28 torpedoes 28 torpedoes
Torpedo (Explosive) Testing 2 (8 HE torpedoes)? SINKEX box 2 (8 HE torpedoes) AFTT Study Area 2 (8 HE torpedoes) AFTT Study Area
N/A N/A N/A 1 None AFTT Study Area 1 None AFTT Study Area
Boston Area Complex: Boston Area Complex:
Countermeasure Testing Cape Cod TORPEX Cape Cod TORPEX
N/A N/A N/A 2 93 torpedoes boxes/VACAPES/ 2 93 torpedoes boxes/\VACAPES/GOM
GOMEX (any location) EX (any location)
Pierside: Portsmouth, Pierside: Portsmouth,
o ) 1 None 2 None
Pierside: Kings Bay, NH NH
GA 3 None Pierside: Groton, CT 4 None Pierside: Groton, CT
4 6 None Pierside: Norfolk, VA 8 None Pierside: Norfolk, VA
Pierside Sonar Testin . . None ierside: Ki
9 (either location) 2 None PlerS|de.GKA|ngs Bay, 3 None Pierside: Kings Bay, GA
Pierside: Port — —
Canaveral, FL 3 None Pler5|.de. .Mayport, FL 4 None Pler5|.de. .Mayport, FL
1 None Pierside: Port > None Pierside: Port
Canaveral, FL Canaveral, FL
N/A N/A N/A 4 None AFTT Study Area 5 None AFTT Study Area
. VACAPES 2 None VACAPES 3 None VACAPES
At-Sea Sonar Testing 6
. . None 1 None Northeast 2 None Northeast
(either location) Northeast
3 None JAX 5 None JAX

ASW: Anti-Submarine Warfare; ASUW: Anti-Surface Warfare; Cherry Point: Navy Cherry Point Range Complex; CT: Connecticut; FL: Florida; GA: Georgia; HE: High-Explosive; JAX: Jacksonville Range Complex; N/A: Not Analyzed; Northeast: Northeast Range Complexes; NH: New Hampshire; SINKEX: Sinking Exercise; TORPEX:
Torpedo Exercise; VA: Virginia; VACAPES: Virginia Capes Range Complex

' N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.

? Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.

® None indicates that an event has not previously occurred.

¢ Torpedo testing in the Cape Cod torpedo exercise boxes is specific to this area.
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Table 2.8-3: Baseline and Proposed Naval Sea Systems Command Testing Activities (Continued)

No Action Alternative Alternative 1 Alternative 2
Event Name No. of events Ordnance : No. of events Ordnance : No. of events Ordnance :
(per year) (Number per year) ezl (per year) (Number per year) ezl (per year) (Number per year) ezl
Mine Warfare (MIW) Testing
. . o . N/At N/A N/A 7 None VACAPES 8 None VACAPES
Mine Detection and Classification Testing
N/A N/A N/A 58 None JAX 58 None JAX
6 12 HE charges® VACAPES 7 14 HE charges VACAPES
Mine Countermeasure/Neutralization Testin N/A N/A N/A
g 6 Ll Ch?‘rges* € Gulf of Mexico 7 £ 1= chgrges, [ Gulf of Mexico
HE mines HE mines
Shipboard Protection Systems and Swimmer Defense Testing
Pierside Integrated Swimmer Defense 5 None Pierside: Little Creek, 2 None Pierside: Little Creek, 3 None Pierside: Little Creek,
VA VA VA
) 3 None Pierside: Norfolk, VA 4 None Pierside: Norfolk, VA
Shipboard Protection Systems Testing 1 800 small-caliber VACAPES 1.000 small-caliber 1.300 small-caliber
rounds 3 ' VACAPES 4 ' VACAPES
rounds rounds
220 None VACAPES None VACAPES
) ) ) ) ) 220 None Northeast ) None Northeast
Chemical/Biological Simulant Testing 220 None VACAPES - 968 (any location) -
220 None Cherry Point None Cherry Point
220 None JAX None JAX
Unmanned Vehicle Testing
Underwater Deployed Unmanned Aerial N/A N/A N/A 13 None VACAPES 30 None VACAPES
System Testing N/A N/A N/A 13 None Northeast (either location) Northeast
20 None Northeast 22 None Northeast
_ 20 None VACAPES 22 None VACAPES
_lL_Jgggiﬁgned Vehicle Development and Payload N/A N/A N/A 20 None Cherry Point 22 None Cherry Point
20 None JAX 22 None JAX
21 None Gulf of Mexico 23 None Gulf of Mexico
Other Testing
Special Warfare 2 None Key West 3 None Key West 4 None Key West
Radio-Frequency Communications Testing N/A N/A N/A 12 None Northeast 13 None Northeast
Hydrodynamic Testing None® None None 1 None AFTT Study Area 2 None AFTT Study Area
) ) None 2 20 HE charges Gulf of Mexico 4 40 HE charges at Gulf of Mexico
At-Sea Explosives Testing None None . . . -
None 2 20 HE charges JAX (either location) either location JAX

Cherry Point: Navy Cherry Point Range Complex; CT: Connecticut; FL: Florida; GA: Georgia; HE: High-Explosive; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; MIW: Mine Warfare; N/A: Not Analyzed; Northeast: Northeast Range Complexes; VA: Virginia; VACAPES: Virginia Capes Range Complex
! N/A stands for Not Analyzed. This event was not analyzed as part of the baseline.

? Shaded cells indicate “High-Explosive” (HE) ordnance is expended during event. If only a portion of the ordnance expended is HE, the total number of HE is listed in parentheses.
® None indicates that an event has not previously occurred.
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3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES

3.0 INTRODUCTION

This chapter describes existing environmental conditions in the Atlantic Fleet Training and Testing (AFTT)
Study Area (Study Area) as well as the analysis of resources potentially impacted by the Proposed Action
described in Chapter 2 (Description of Proposed Action and Alternatives). The Study Area is described in
Section 2.1 (Description of the Atlantic Fleet Training and Testing Study Area). Depending on the frame
of reference, the term “Study Area” is used to describe both the “No Action Alternative Study Area” and
the “Alternatives 1 and 2 Study Area” depicted in Figure 2.1-1. Because of the immense Study Area and
the broad range of Navy training and testing activities in the Proposed Action (Tables 2.8-1 through
2.8-3), this chapter is very lengthy. Therefore, Section 3.0 addresses issues that apply to many or all of
the resources. The resource sections refer back to subsections in Section 3.0 for the general information
contained here.

Section 3.0.1 (Regulatory Framework) presents the regulatory framework for the analyses of the
resources in Chapter 3. It briefly describes each law, executive order, and directive used to develop the
analyses. Other laws and regulations are listed in Chapter 6 (Additional Regulatory Considerations).
Section 3.0.2 (Data Sources and Best Available Data) lists the sources of data used in the analysis.

The Study Area covers a broad range of ecosystems where Navy training and testing is proposed, so
Section 3.0.3 (Ecological Characterization of the Study Area) describes areas known as large marine
ecosystems and open ocean areas. The Study Area contains large portions of seven large marine
ecosystems (West Greenland Shelf, Newfoundland-Labrador Shelf, Scotia Shelf, Northeast United States
(U.S.) Continental Shelf, Southeast U.S. Continental Shelf, Gulf of Mexico, and Caribbean Sea) and three
open ocean areas (North Atlantic Gyre, Labrador Current, and Gulf Stream). Figure 3.0-1 is an overview
map of the entire Study Area overlain with the Navy’s range complexes and test ranges. Figures 3.0-2,
3.0-3, and 3.0-4 contain more details of the range complexes and testing ranges and some of the Navy’s
activity areas. In addition to these descriptions, Section 3.0.3 (Ecological Characterization of the Study
Area) presents information on ocean bathymetry, currents, and fronts. These topics have general
applicability to the resources analyzed.

One of the major issues addressed in this Environmental Impact Statement (EIS)/Overseas
Environmental Impact Statement (OEIS) is the effect of sound in the water on biological resources.
Section 3.0.4 (Acoustic and Explosives Primer) presents a primer on sound in water and in air. The
primer explains how sound propagates through air and water; defines terms used in the analysis; and
describes the physical properties of sound, metrics used to characterize sound exposure, and
frequencies produced during Navy training and testing activities.

Section 3.0.5 (Overall Approach to Analysis) describes a general approach to the analysis. It identifies the
resources considered for the analysis, as well as those resources eliminated from further consideration.
Each Navy training and testing activity was examined to determine which environmental stressors could
adversely impact a resource; these stressors were grouped into categories for ease of presentation
(Table 3.0-7). Table 3.0-8 associates the stressor categories with training and testing activities.

A detailed description of each stressor category is contained in Section 3.0.5.3 (Identification of
Stressors for Analysis). Descriptions of stressors that only apply to one resource are found in the
associated resource section. Lastly, the general approach section contains the methods used in the
biological resource sections. These methods are also organized by stressor categories.
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The sections following 3.0 analyze each resource. The physical resources (sediments and water quality
and air quality) are presented first (Sections 3.1 and 3.2, respectively). Any potential impacts on these
resources were considered as potential secondary stressors on the remaining resources to be described:
marine habitats, marine mammals, sea turtles and other marine reptiles, birds, marine vegetation,
marine invertebrates, and fish (Sections 3.3 through 3.9). Following the biological resource sections are
human resource sections: cultural, socioeconomics, and public health and safety (Sections 3.10, 3.11,
and 3.12).

The Navy has made changes to this Final EIS/OEIS based on comments received during the public
comment period. Changes include factual corrections, additions to existing information, and
improvements or modifications to the analyses presented in the Draft EIS/OEIS. A summary of public
comments received and the Navy’s response to these comments is provided in Appendix E (Public
Comments and Responses). While these comments provided valuable guidance and additional
information, none of the changes between the Draft and Final EIS/OEIS resulted in substantive changes
to the Proposed Action, alternatives, or the conclusions of the environmental consequences of the
Proposed Action.

3.0.1 REGULATORY FRAMEWORK

In accordance with the Council on Environmental Quality regulations for implementing the requirements
of the National Environmental Policy Act (NEPA), other planning and environmental review procedures
are integrated to the fullest extent possible. This section provides a brief overview of the primary federal
statutes (3.0.1.1), executive orders (3.0.1.2), and guidance (3.0.1.3) that form the regulatory framework
for the evaluation of resources in Chapter 3 (Affected Environment and Environmental Consequences).
This section also describes how each applies to the analysis of environmental consequences. Chapter 6
(Additional Regulatory Considerations) provides a summary listing and status of compliance with the
applicable environmental laws, regulations, and executive orders that were considered in preparing this
EIS/OEIS. More detailed information on the regulatory framework, including other statutes not listed
here, may be presented as necessary in each resource section. Although all the environmental laws,
regulations, and executive orders provided in Chapter 6 were evaluated in this EIS/OEIS, some were
included in regulatory determinations for resources during the analysis of impacts. More detailed
discussions of selected regulations are included below to provide insight into the criteria used in the
analyses.

3.0.1.1 Federal Statutes

Abandoned Shipwreck Act

The 1987 Abandoned Shipwreck Act (43 United States Code [U.S.C.] §§ 2101-2106) asserts the federal
government's title to any abandoned shipwreck that meets criteria for inclusion in the National Register
of Historic Places. Abandoned shipwreck means any shipwreck to which title has voluntarily been given
up by the owner with the intent of never claiming a right or interest in the vessel in the future and
without vesting ownership in any other person. Such shipwrecks ordinarily are treated as being
abandoned after the expiration of 30 days from the sinking. States have the responsibility to manage the
wrecks and to allow access to the sites by the general public while preserving the historical and
environmental integrity of the site for scientific investigation.

Clean Air Act

The purpose of the Clean Air Act (42 U.S.C. §§ 7401-7671q) is to protect and enhance the quality of the
nation’s air resources to promote the public health and welfare and the productive capacity of its
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population. To fulfill the act’s purpose, federal agencies classify air basins according to their attainment
status under the National Ambient Air Quality Standards (40 Code of Federal Regulations [C.F.R.] Part
50) and regulate emissions of criteria pollutants and air toxins to protect the public health and welfare.
Noncriteria air pollutants that can affect human health are categorized as hazardous air pollutants under
Section 112 of the Clean Air Act. The U.S. Environmental Protection Agency (USEPA) identified

188 hazardous air pollutants such as benzene, perchloroethylene, and methylene chloride.

Section 176 (c) (1) of the Clean Air Act, commonly known as the General Conformity Rule, requires
federal agencies to ensure that their actions conform to applicable implementation plans for achieving
and maintaining the National Ambient Air Quality Standards for criteria pollutants.

Clean Water Act

The Clean Water Act (33 U.S.C. §§ 1251-1376) regulates discharges of pollutants in surface waters of the
United States. Section 403 of the Clean Water Act provides for the protection of ocean waters (waters of
the territorial seas, the contiguous zone, and the high seas beyond the contiguous zone) from point-
source discharges. Under Section 403(a), USEPA or an authorized state agency may issue a permit for an
ocean discharge only if the discharge complies with Clean Water Act guidelines for protection of marine
waters. For the AFTT EIS/OEIS, the Proposed Action does not include the analysis of discharges
incidental to the normal operation of Navy ships.

Endangered Species Act

The Endangered Species Act (ESA) of 1973 (16 U.S.C. §§ 1531-1544) established protection over and
conservation of threatened and endangered species and the ecosystems upon which they depend. An
“endangered” species is a species in danger of extinction throughout all or a significant portion of its
range. A “threatened” species is one that is likely to become endangered within the near future
throughout all or in a significant portion of its range. The U.S. Fish and Wildlife Service and National
Marine Fisheries Service (NMFS) jointly administer the ESA and are also responsible for the listing of
species (designating a species as either threatened or endangered). The ESA allows the designation of
geographic areas as critical habitat for threatened or endangered species. Section 7(a)(2) requires each
federal agency to ensure that any action it authorizes, funds, or carries out is not likely to jeopardize the
continued existence of any endangered or threatened species or result in the destruction or adverse
modification of critical habitat of such species. When a federal agency's action “may affect” a listed
species, that agency is required to consult with the Service (NMFS or U.S. Fish and Wildlife Service)
which has jurisdiction over the species (50 C.F.R. § 402.14(a)).

Magnuson-Stevens Fishery Conservation and Management Act and Sustainable Fisheries Act

The Magnuson-Stevens Fishery Conservation and Management Act (16 U.S.C. § 1801-1882), enacted in
1976 and amended by the Sustainable Fisheries Act in 1996, mandates identification and conservation
of essential fish habitat. Essential fish habitat is defined as those waters and substrates necessary
(required to support a sustainable fishery and the federally managed species) to fish for spawning,
breeding, feeding, or growth to maturity (i.e., full life cycle). These waters include aquatic areas and
their associated physical, chemical, and biological properties used by fish, and may include areas
historically used by fish. Substrate types include sediment, hard bottom, structures underlying the
waters, and associated biological communities. Federal agencies are required to consult with NMFS and
to prepare an essential fish habitat assessment if potential adverse effects on essential fish habitat are
anticipated from their activities. Any federal agency action that is authorized, funded, or undertaken or
proposed to be undertaken that may affect fisheries is subject to the Magnuson-Stevens Fishery
Conservation and Management Act. In addition, federal agencies shall consult with the Secretary of
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Commerce with respect to any action authorized, funded, or undertaken, or proposed to be authorized,
funded, or undertaken, by such agency that may adversely affect any essential fish habitat identified
under this act.

Marine Mammal Protection Act

The Marine Mammal Protection Act (MMPA) of 1972 (16 U.S.C. §§ 1361-1407) established, with limited
exceptions, a moratorium on the “taking” of marine mammals in waters or on lands under

U.S. jurisdiction. The act further regulates “takes” of marine mammals in the global commons (that is,
the high seas) by vessels or persons under U.S. jurisdiction. The term “take,” as defined in Section 3

(16 U.S.C. § 1362 (13)) of the MMPA, means “to harass, hunt, capture, or kill, or attempt to harass, hunt,
capture, or kill any marine mammal.” “Harassment” was further defined in the 1994 amendments to the
MMPA, which provided two levels of harassment: Level A (potential injury) and Level B (potential
behavioral disturbance).

The Marine Mammal Protection Act directs the Secretary of Commerce (Secretary) to allow, upon
request, the incidental, but not intentional, taking of small numbers of marine mammals by U.S. citizens
who engage in a specified activity (other than commercial fishing) within a specified geographical region
if NMFS finds that the taking will have a negligible impact on the species or stock(s), and will not have an
immitigable adverse impact on the availability of the species or stock(s) for subsistence uses (where
relevant). The authorization must set forth the permissible methods of taking; other means of effecting
the least practicable adverse impact on the species or stock and its habitat; and requirements pertaining
to the mitigation, monitoring, and reporting of such taking.

The National Defense Authorization Act of Fiscal Year 2004 (Public Law 108-136) amended the definition
of harassment, removed the “specified geographic area” requirement, and removed the small numbers
provision as applied to military readiness activities or scientific research activities conducted by or on
behalf of the federal government consistent with Section 104(c)(3) (16 U.S.C. § 1374(c)(3)). The Fiscal
Year 2004 National Defense Authorization Act adopted the definition of “military readiness activity” as
set forth in the Fiscal Year 2003 National Defense Authorization Act (Public Law 107-314). A “military
readiness activity” is defined as “all training and operations of the Armed Forces that relate to combat”
and “the adequate and realistic testing of military equipment, vehicles, weapons, and sensors for proper
operation and suitability for combat use.” For military readiness activities, the relevant definition of
harassment is any act that

e injures or has the significant potential to injure a marine mammal or marine mammal stock in
the wild (“Level A harassment”) or

e disturbs or is likely to disturb a marine mammal or marine mammal stock in the wild by causing
disruption of natural behavioral patterns, including, but not limited to, migration, surfacing,
nursing, breeding, feeding, or sheltering to a point where such behavioral patterns are
abandoned or significantly altered (“Level B harassment”) [16 U.S.C. §§ 1362 (18)(B)(i) and (ii)].

Migratory Bird Treaty Act

The Migratory Bird Treaty Act of 1918 (16 U.S.C. §§ 703-712) and the Migratory Bird Conservation Act
(16 U.S.C. §§ 715-715d, 715e, 715f—715r) of 18 February 1929, are the primary laws in the United States
established to conserve migratory birds. The Migratory Bird Treaty Act prohibits the taking, killing, or
possessing of migratory birds or the parts, nests, or eggs of such birds, unless permitted by regulation.
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The 2003 National Defense Authorization Act provides that the Armed Forces may take migratory birds
incidental to military readiness activities provided that, for those ongoing or proposed activities that the
Armed Forces determine may result in a significant adverse effect on a population of a migratory bird
species, the Armed Forces must confer and cooperate with the U.S. Fish and Wildlife Service to develop
and implement appropriate conservation measures to minimize or mitigate such significant adverse
effects.

National Environmental Policy Act

The Navy prepared this EIS/OEIS in accordance with the President’s Council on Environmental Quality
regulations implementing NEPA (40 C.F.R. Parts 1500-1508). NEPA (42 U.S.C. §§ 4321-4347) requires
federal agencies to prepare an EIS for a proposed action with the potential to significantly affect the
quality of the human environment, disclose significant environmental impacts, and inform decision
makers and the public of the reasonable alternatives to the proposed action. Based on Presidential
Proclamation 5928, issued 27 December 1988, impacts on ocean areas that lie within 12 nautical miles
(nm) of land (U.S. territory) are subject to analysis under NEPA.

Rivers and Harbors Act

The Rivers and Harbors Acts of 1890 and 1899 (33 U.S.C. §§ 401-467) are the legislative origin of the

U.S. Army Corps of Engineers regulatory program. Section 10 of the Rivers and Harbors Act (33 U.S.C. §
403) prohibits the unauthorized obstruction or alteration of any navigable water of the United States.
This section provides that construction of any structure in or over any navigable water of the United
States, or the accomplishment of any other work affecting the course, location, condition, or physical
capacity of such waters is unlawful unless the work has been recommended by the Chief of Engineers
and authorized by the Secretary of the Army. Activities requiring Section 10 permits include structures
(e.g., piers, wharfs, breakwaters, bulkheads, jetties, weirs, and transmission lines) and work such as
dredging or disposal of dredged material, or excavation, filling, or other modifications to the navigable
waters of the United States. The geographic jurisdiction of the Rivers and Harbors Act includes all
navigable waters of the United States, which are defined as waters subject to the ebb and flow of the
tide shoreward to the mean high water mark that may be used to transport interstate or foreign
commerce (33 C.F.R. Part 329). This jurisdiction extends seaward to include all ocean waters within 3 nm
from the coastline. Department of the Army permits are required to authorize certain structures or work
in, or affecting, navigable waters of the United States pursuant to Section 10 of the Rivers and Harbors
Act. Certain activities may fall under an authorized nationwide general permit or a regional general
permit. If this is not the case, an individual Section 10 permit is required.

3.0.1.2 Executive Orders

Executive Order 12114, Environmental Effects Abroad of Major Federal Actions

This OEIS has been prepared in accordance with Executive Order (EO) 12114 (44 Federal Register [FR]
1957) and Navy implementing regulations in 32 C.F.R. Part 187. An OEIS is required because the
Proposed Action and the alternatives have the potential to significantly harm the environment of the
global commons. The global commons are defined as geographical areas outside the jurisdiction of any
nation and include the oceans outside of the territorial limits (more than 12 nm from the coast) and
Antarctica but do not include contiguous zones and fisheries zones of foreign nations (32 C.F.R. § 187.3).
The EIS and OEIS have been combined into one document, as permitted under NEPA and EO 12114, to
reduce duplication.
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Executive Order 13514, Federal Leadership in Environmental, Enerqy, and Economic Performance

EO 13514 (74 FR 52117) was signed in October 2009 to establish an integrated strategy toward
sustainability in the federal government and to make reduction of greenhouse gas emissions a priority
for federal agencies. The Department of Defense (DoD) developed a Strategic Sustainability
Performance Plan that identifies performance-based goals and subgoals, provides a method to meet the
goals (including investment strategies), and outlines a plan for reporting on performance. The Strategic
Sustainability Performance Plan is included in the analyses in this EIS/OEIS.

Executive Order 13158, Marine Protected Areas

EO 13158 (65 FR 34909) was authorized in May 2000 to protect special natural and cultural resources by
strengthening and expanding the nation's system of marine protected areas. The purpose of the order is
to (1) strengthen the management, protection, and conservation of existing marine protected areas and
establish new or expanded marine protected areas; (2) develop a scientifically based, comprehensive
national system of marine protected areas representing diverse U.S. marine ecosystems, and the
nation's natural and cultural resources; and (3) avoid causing harm to marine protected areas through
federally conducted, approved, or funded activities.

Executive Order 13547, Stewardship of the Ocean, Our Coasts, and the Great Lakes

EO 13547 (75 FR 43023) was issued in 2010. It is a comprehensive national policy for the stewardship of
the ocean, our coasts, and the Great Lakes. This order adopts the recommendations of the Interagency
Ocean Policy Task Force and directs executive agencies to implement the recommendations under the
guidance of a National Ocean Council. The National Ocean Policy better coordinates and aligns coastal
and ocean-related actions of federal agencies to bolster the ocean economy, improve ocean health,
support local economies, and strengthen security. It also emphasizes providing better science to
improve decision-making to ensure ocean resources are being sustainably used to the benefit of all
Americans. The National Ocean Policy is not regulatory, nor does it direct any particular outcome on
specific activities. This order establishes a national policy to

e ensure the protection, maintenance, and restoration of the health of ocean, coastal, and Great
Lakes ecosystems and resources,

e enhance the sustainability of ocean and coastal economies, preserve our maritime heritage,

e support sustainable uses and access,

e provide for adaptive management to enhance our understanding of and capacity to respond to
climate change and ocean acidification, and

e coordinate with our national security and foreign policy interests.

3.0.1.3 Guidance

Department of Defense and Navy Directives and Instructions

Several military communications are included in this EIS/OEIS that establish policy or a plan to govern an
action, conduct, or procedure. For example, DoD Directive 4540.1, Use of Airspace by U.S. Military
Aircraft and Firings over the High Seas, and Chief of Naval Operations Instruction 3770.4A, Use of
Airspace by U.S. Military Aircraft and Firing over the High Seas, specify procedures for conducting
aircraft maneuvers and for firing missiles and projectiles. Other directives and instructions referred to in
the EIS/OEIS are specific for a range complex or test range such as the Fleet Area Control and
Surveillance Facility Virginia Capes Instruction 3120.1L, which is the manual for the Utilization of Fleet
Area Control and Surveillance Facility, Virginia Capes Operating Areas. Each range complex and test
range has its own manual; however, many of the components are similar.
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3.0.2 DATA SOURCES AND BEST AVAILABLE DATA

The Navy used the best available data and information to compile the environmental baseline and
environmental consequences included in Chapter 3 (Affected Environment and Environmental
Consequences). In accordance with NEPA, the Administrative Procedure Act (5 U.S.C. §§ 551-59, 701-06,
1305, 3105, 3344, 4301, 5362, 7521), and EO 12114, best available data accepted by the appropriate
regulatory and scientific communities were used in the analyses of resources.

Literature searches of journals, books, periodicals, bulletins, and other technical reports were conducted
in preparation of this EIS/OEIS. Searches included general queries in the resource areas evaluated to
document the environmental baseline and specific queries for analysis of environmental consequences.
A wide range of primary literature was used in preparing this EIS/OEIS from federal agencies such as the
U.S. Environmental Protection Act, international organizations, state and federal agencies, and nonprofit
and nongovernment organizations. Internet searches were conducted, and websites were evaluated for
credibility of the source, quality of the information, and relevance of the content to ensure use of the
best available information in this document.

3.0.2.1 Geographical Information Systems Data

Table 3.0-1 is a list of sources of non-Navy Geographical Information System data used in Chapter 3

figures.

Table 3.0-1: Sources of Non-Navy Geographic Information System Data Used to Generate Figures in Chapter 3

Applicable
Feature/Layer Figures Data Source References
Large Marine Ecosystems | All Chapter 3 National Oceanic and Atmospheric Administration 2002a
Figures
Bathymetry and Ocean 3.0-6, 3.0-7, General Bathymetric Chart of the Oceans 2010;
Basemap 3.0-8, 3.0-9 Intergovernmental Oceanographic Commission 2009
Sea Surface Temperature | 3.0-11 University of Miami Rosenstiel School of Marine and Atmospheric
Science and National Oceanographic and Atmospheric
Administration 2007
Critical Habitat All Critical National Oceanic and Atmospheric Administration 2009; U.S.

Habitat Figures

Department of the Navy 2008b, 2011; U.S. Fish and Wildlife
Service 2005, 2008, 2010

Florida Seagrass, 3.7-2, 3.8-2, Florida Fish and Wildlife Conservation Commission 2005, 2011
Invertebrate Habitat Areas | 3.8-3

of Particular Concern

PM2.5, 8-hour Ozone 3.2-1 U.S. Environmental Protection Agency 2009

NRHP Eligible or Listed 3.10-4, 3.10-5, Google Inc. 2010; National Oceanic and Atmospheric
Resources/Sovereign 3.10-6 Administration 2002b

Immunity, Shipwrecks

QOil-Gas Structures 3.11-1 Minerals Management Service 2006b

Active and Proposed Oil 3.11-2 Minerals Management Service 2006a

and Gas Pipelines

State Seaward Extent, 3.11-1, 3.11-2 National Oceanic and Atmospheric Administration 2011

12 nm Territorial Limit

Commercially Used 3.11-3 Vanderbilt Engineering Center for Transportation Operations and
Waterways Research 2004

Danger Zones and 3.11-4, 3.11-5, 33 C.F.R. Part 334

Restricted Areas 3.11-6, 3.11-7
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3.0.2.2 Navy Integrated Comprehensive Monitoring Program

Navy and non-Navy marine mammal scientists and research institutions have, since 2006, conducted
scientific monitoring and research in and around ocean areas in the Atlantic and Pacific where the Navy
has been training and testing and proposes to continue these activities. Data collected from Navy
monitoring, scientific research findings, and annual reports provided to NMFS may inform the analysis of
impacts on marine mammals for a variety of reasons, including species distribution, habitat use, and
evaluation of potential responses to Navy activities. Monitoring is performed using various methods,
including visual surveys from surface vessels and aircraft and passive acoustics. Navy monitoring can
generally be divided into two types of efforts: (1) collecting long-term data on distribution, abundance,
and habitat use patterns within Navy activity areas, and (2) collecting data during individual training or
testing activities. Monitoring efforts during anti-submarine warfare and explosive events focus on
observing individual animals in the vicinity of the event and documenting behavior and any observable
responses. Although these monitoring events are very localized and short-term, over time they will
provide valuable information to support the impact analysis.

Most of the training and testing activities the Navy is proposing for the next five years are similar if not
identical to activities that have been occurring in the same locations for decades. For example, the mid-
frequency anti-submarine warfare sonar system on the cruisers, destroyers, and frigates has the same
sonar system components in the water as those first deployed in the 1970s. While the signal analysis
and computing processes onboard these ships have been upgraded with modern technology, the power
and output of the sonar transducer, which puts signals into the water, have not changed. Therefore, the
history of past marine mammal observations, research, and monitoring reports remain applicable to the
analysis of effects from the proposed future training and testing activities.

3.0.2.2.1 Distribution, Abundance, and Habitat Use

The Navy initiated a protected marine species monitoring project in June 2007 in Onslow Bay (Navy
Cherry Point Range Complex) to support the planned Undersea Warfare Training Range and later
expanded to a parallel monitoring site off the coast of Jacksonville, Florida (JAX Range Complex) in 2009.
Beginning in 2011, the Onslow Bay project began to expand north toward Cape Hatteras (VACAPES
Range Complex) and will continue to collect survey data in this region. Although the initial intent of the
Onslow Bay and Jacksonville monitoring projects was to support development of the Undersea Warfare
Training Range, the program has evolved to allow the gathering of robust baseline data within locations
where Navy anti-submarine warfare activities regularly occur. Although these locations include regular
Navy activity, the baseline data are collected during periods when training and testing is not occurring.
Visual surveys have been conducted year-round (weather permitting) since the inception of the project.

From June 2007 through December 2012, as part of this baseline monitoring offshore Cape Hatteras,
Onslow Bay, and Jacksonville, the Navy covered over 120,000 km of aerial visual survey and over
10,000 km of vessel visual survey. This monitoring resulted in over 28,000 individual marine mammals
and over 4,500 sea turtles being sighted. In addition to visual surveys, passive acoustic monitoring has
been ongoing at these sites through use of High-Frequency Acoustic Recording Packages. Tremendous
amounts of acoustic data are continuously being generated and analyzed providing information of
marine mammal species occurrence and complimenting the visual surveys. Although these sites are
small in comparison to the overall Study Area, they represent important areas for Navy training and
testing and provide a robust baseline of species occurrence and in some cases have helped to expand
the overall scientific knowledge for some species.
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3.0.2.2.2 Monitoring During Training and Testing Events

Monitoring during activities involving the use of sonar and other active acoustic sources and explosives
is regularly conducted with a combination of visual and passive acoustic methods. These monitoring
events are focused on observing individual animals in the vicinity of the event and documenting
behavior and any observable responses. Although these monitoring events are very localized and short-
term, over time they will provide valuable information to support the impact analysis.

3.0.2.2.2.1 Observations in Association with Activities Involving the Use of Active Acoustic
Sources

Training

Monitoring efforts were conducted during training events as part of the Atlantic Fleet Active Sonar
Training Letter of Authorization. From January 2009 through December 2012, nine anti-submarine
warfare events (two in VACAPES and seven in JAX) were monitored before, during, or after with aerial,
vessel, or passive acoustic surveys conducted by third-party or Navy-trained marine mammal observers.
A total of 41.4 hours of aerial, 266.5 hours of vessel, and 26.5 hours of towed-hydrophone-array passive
acoustic effort were spent collecting data before, during, or after the exercises. Over 1,200 marine
mammals and over 100 sea turtles were observed during these events, and no observable behavioral
disturbance, injury, or mortality was noted.

In addition, the Navy has recorded approximately 19,500 hours of passive acoustic monitoring data
during anti-submarine training events. These data were collected during one event in Onslow Bay, North
Carolina, and three events in the proposed JAX Undersea Warfare Training Range location using an array
of Cornell’s Marine Acoustic Recording Units and JASCO’s Autonomous Multi-Channel Acoustic
Recorders. The goal of these recordings was to test the feasibility of using passive acoustic monitoring
during Navy training and testing events to assess any behavioral acoustic response to the activities. The
data are currently being analyzed for the occurrence of marine mammal vocalizations during sonar
activity.

Testing

Monitoring efforts were conducted during anti-submarine warfare testing events from March 2009 to
May 2013 within the AFTT Study Area. Fifteen events were monitored with aerial, vessel, and passive
acoustic surveys by trained marine mammal observers. A total of 255 hours of aerial and 621 hours of
vessel effort were spent collecting data before, during, and after the exercises. Dolphins, large whales,
manatees, and sea turtles were observed. Due to different reporting requirements, the total numbers of
animals observed is unavailable. For example, the number of individual dolphins within a pod is not
recorded; the after action reports only identify a single dolphin pod. Where numbers of animals were
recorded, a range of 155 to 214 marine mammals (based on minimum and maximum group size) were
observed during these events, and no observable behavioral disturbance, injury, or mortality was noted.

Sightings data within Narragansett Bay at the Naval Undersea Warfare Center Division, Newport Testing
Range have been recorded between April 2009 and July 2012. These sightings, however, are not
recorded in response to specific testing activities; all sightings data are recorded regardless of whether a
test event is being conducted. A total of 45—66 dolphins or porpoises and 66—71 seals have been
observed (based on minimum and maximum group size estimates).

Between June 2011 and June 2012, four mine warfare events involving sonar were monitored with
vessel surveys by trained marine mammal observers off Riviera Beach, Florida. A total of 232.3 hours of
vessel effort was spent collecting data before, during, and after the exercises. Seventy-three marine
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mammals and sea turtles were observed during these events, and no observable behavioral disturbance,
injury, or mortality was noted.

Monitoring efforts were conducted during testing events as part of the Naval Surface Warfare Center,
Panama City Division Letter of Authorization. From January 2010 through December 2012, four sonar
test events were monitored before, during, or after with aerial surveys conducted by third-party trained
marine mammal observers. A total of 43.1 hours of aerial survey effort was conducted. As a result,

454 marine mammals and 312 sea turtles were observed during these events, and no observable
behavioral disturbance, injury, or mortality was noted.

From January 2010 through December 2012, sonar test events were monitored by Navy trained marine
mammal observers on vessels in the Naval Surface Warfare Center, Panama City Division Testing Range.
A total of 52 days of vessel effort was spent collecting data during the events. Approximately 182 marine
mammals and 11 sea turtles were observed during these events, and no observable behavioral
disturbance, injury, or mortality was noted.

3.0.2.2.2.2 Observations in Association with Activities Involving the Use of Explosives

Training

Monitoring efforts were conducted during training events from June 2009 to June 2012, as part of the
East Coast Range Complexes Letters of Authorization. Twelve events involving the use of explosives
were monitored with aerial, vessel, and passive acoustic surveys. A total of 39 hours of third-party
aerial, 34.5 hours of vessel, and 53.8 hours of passive-acoustic-recording effort was spent collecting data
before, during, and after the exercises. In addition, trained marine mammal observers conducted

14 hours of survey effort from the firing Navy vessel during a firing exercise event. A total of 304 marine
mammals and 161 sea turtles were observed before, during, or after these events, and no observable
behavioral disturbance, injury, or mortality was noted. The passive acoustic data are currently being
analyzed for the occurrence of marine mammal vocalizations during the explosive events.

Testing

Monitoring efforts were conducted during testing events as part of the Naval Surface Warfare Center,
Panama City Division Letter of Authorization. From January 2010 through December 2012, two
detonation test events were monitored before, during, or after with aerial, vessel, or passive acoustic
surveys conducted by third-party or Navy trained marine mammal observers. A total of 41.3 hours of
aerial, 25.8 hours of vessel, and 29.5 hours of towed-hydrophone-array passive acoustic effort was spent
collecting data before, during, or after the events. A total of 275 marine mammals, 54 sea turtles, and
three acoustic detections of dolphins were observed before, during or after these events, and no
observable behavioral disturbance, injury, or mortality was noted.

From January 2010 through December 2012, four detonation testing events were monitored by Navy
trained marine mammal observers on vessels in the Naval Surface Warfare Center, Panama City Division
Testing Range. A total of 4 days of vessel effort was spent collecting data during the events. A total of
10 marine mammals and 6 sea turtles were observed during these events, and no observable behavioral
disturbance, injury, or mortality was noted.

Monitoring of the shock trials of the USS Winston S. Churchill (DDG 81) and USS Mesa Verde (LPD 19)
involved pre- and post-detonation surveys by shipboard and aerial observers (U.S. Department of the
Navy 2001, 2008a). Post-detonation monitoring commenced immediately after each detonation and
occurred for at least two hours, with additional surveys conducted on the following two days after each
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of the first two detonations, and for at least five days following the third detonation. Ninety-two marine
mammal and sea turtle sightings were recorded during post-detonation monitoring of the USS Winston
S. Churchill (DDG 81) ship shock trial, and 64 marine mammals and sea turtles were observed during
post-detonation monitoring of the USS Mesa Verde (LPD 19) ship shock trial. No observable behavioral
disturbance, injury, or mortality was noted.

3.0.2.2.2.3 Relevant Data From the Hawaii-Southern California Training and Testing Study Area

In the Hawaii Range Complex portion of the Hawaii-Southern California Training and Testing (HSTT)
Study Area between 2006 and 2012, 21 scientific marine mammal surveys were conducted before,
during, or after major exercises. In the Southern California and Hawaii Range Complex portions of HSTT
from 2009 to 2012, Navy-funded marine mammal monitoring research completed over 5,000 hours of
visual survey effort covering more than 65,000 nautical miles, sighted more than 256,000 individual
marine mammals, took more than 45,600 digital photos and 36 hours of digital video, attached

70 satellite tracking tags to individual marine mammals, and collected more than 40,000 hours of
passive acoustic recordings. The Navy also cofunded additional visual surveys conducted by the NMFS
Pacific Island Fisheries Science Center and Southwest Fisheries Science Center. Finally, an additional
1,532 sightings of an estimated 16,224 marine mammals were made and reported by Navy Lookouts
aboard Navy ships within the HSTT Study Area from 2009 to 2012. No observable behavioral
disturbance, injury, or mortality was noted during the surveys.

3.0.3 EcoLoGICAL CHARACTERIZATION OF THE STUDY AREA

For the purposes of this document, the Study Area includes the intertidal and subtidal marine waters
within the boundaries shown in Figure 2.1-1 but does not extend above the mean high tide line. Navy
activities in the marine environment predominately occur within established operating areas (OPAREAs),
range complexes, test ranges, ports, and pierside locations, although some occur outside these
designated areas. These locations were defined by training and testing requirements and regulated
maritime and airspace boundaries. However, the Navy-defined boundaries are not consistent with
ecological boundaries that may be more appropriate when assessing potential impacts on marine
resources. Therefore, for the purposes of this document, the Navy analyzed the marine resources in an
ecological context to more comprehensively assess the potential impacts. The Navy used biogeographic
classification systems to frame this ecological context.

Biogeographic classifications organize and describe the patterns and distributions of organisms and the
biological and physical processes that influence this distribution. These biogeographic classification
systems and areas are described in Section 3.0.3.1 (Biogeographic Classifications). Additional ecosystem-
related concepts, as well as a discussion of how Navy activities and potential stressors of the Proposed
Action fit into the ecosystem, are presented in a separate detailed report titled the Ecosystem Technical
Report for the Atlantic Fleet Training and Testing (AFTT) Draft Environmental Impact Statement (U.S.
Department of the Navy 2012).

3.0.3.1 Biogeographic Classifications

For the purposes of this document, the Navy organized and described the resources in coastal waters by
large marine ecosystems, where primary productivity is higher than open ocean areas; the Navy
organized and described the resources in open ocean areas by main oceanographic features (currents,
gyres). Primary productivity is the rate of the formation of organic material from inorganic carbon via
photosynthesis (e.g., by marine vegetation) or chemical reactions.
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The development of the large marine ecosystem classification system began in the mid-1980s as a
spatial planning tool to address transboundary management issues such as fisheries and pollution (Duda
and Sherman 2002). Large marine ecosystems are “relatively large regions on the order of 58,310 nm’
(200,000 km?) or greater, characterized by distinct water depths and bottom features; water features
such as tides, currents, and waves; nutrient and food availability; and levels that different organisms
occupy in the food chain” (National Oceanic and Atmospheric Administration 2010). The large marine
ecosystem concept for ecosystem-based management includes a five-module approach:

(1) productivity, (2) fish and fisheries, (3) pollution and ecosystem health, (4) socioeconomics, and

(5) governance. This approach is being applied to 16 international projects in Africa, Asia, Latin America,
and Eastern Europe (Duda and Sherman 2002).

The large marine ecosystem classification system was advocated by the Council on Environmental
Quiality’s Interagency Ocean Policy Task Force (The White House Council on Environmental Quality 2010)
as a marine spatial framework for regional coordination and planning in the United States. However, this
task force did not endorse any particular classification system for open ocean areas. Therefore, for this
EIS/OEIS, three main oceanographic features are used: the Labrador Current, the Gulf Stream, and the
North Atlantic Gyre. The Study Area contains seven coastal water large marine ecosystems: the West
Greenland Shelf, Newfoundland-Labrador Shelf, Scotian Shelf, Northeast U.S. Continental Shelf,
Southeast U.S. Continental Shelf, Gulf of Mexico, and Caribbean Sea. The seven large marine ecosystems
and three open ocean areas are shown in Figures 3.0-1 through 3.0-4 and outlined in Sections 3.0.3.1.1
(West Greenland Shelf Large Marine Ecosystem) through 3.0.3.1.10 (North Atlantic Gyre Open Ocean
Area). Designated training and testing areas in relation to each of the large marine ecosystems and open
ocean areas are presented in Table 3.0-2.
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Figure 3.0-1: The Study Area with Large Marine Ecosystems and Open Ocean Areas
AFTT: Atlantic Fleet Training and Testing; OPAREA: Operating Area
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Figure 3.0-2: Navy Training and Testing Locations in the Northeast United States Continental Shelf Large Marine Ecosystem and Open Ocean Areas
AFTT: Atlantic Fleet Training and Testing; CT: Connecticut; ME: Maine; NC: North Carolina; NJ: New Jersey; OPAREA: Operating Area;
RI: Rhode Island; SINKEX: Sinking Exercise; TORPEX: Torpedo Exercise; VA: Virginia
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Figure 3.0-3: Navy Training and Testing Locations in the Southeast United States Continental Shelf and Caribbean Sea Large Marine Ecosystem and Open Ocean Areas
AFTT: Atlantic Fleet Training and Testing; ARG: Amphibious Readiness Group; CSG: Carrier Strike Group; GA: Georgia FL: Florida; MLTR: Missile Laser Training Range; MTA: Mine Training Area; NC: North Carolina;
OPAREA: Operating Area; SINKEX: Sinking Exercise; UNDET: Underwater Detonation; USWTR: Undersea Warfare Training Area
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Figure 3.0-4: Navy Training and Testing Locations in the Gulf of Mexico and Caribbean Sea Large Marine Ecosystems
AFTT: Atlantic Fleet Training and Testing; CSG MTA: Carrier Strike Group Mine Training Area; GA: Georgia; FL: Florida; OPAREA: Operating Area;
MLTR: Missile Laser Training Range; MS: Mississippi; TX: Texas; UNDET: Underwater Detonation; USWTR: Undersea Warfare Training Range
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Table 3.0-2: Designated Training and Testing Areas in Relation to Large Marine Ecosystems and Open Ocean Areas

Training/Testing Location*

Northeast U.S.
Continental Shelf
Large Marine
Ecosystem

Southeast U.S.
Continental Shelf
Large Marine
Ecosystem

Gulf of
Mexico Large
Marine
Ecosystem

Caribbean
Sea Large
Marine
Ecosystem

Gulf Stream
Open Ocean
Area

North Atlantic
Gyre Open
Ocean Area

OPAREAs

Boston (part of Northeast Range
Complexes)

Narragansett Bay (part of Northeast
Range Complexes)

Atlantic City (part of Northeast Range
Complexes)

CGULL (part of Northeast Range
Complexes)

Virginia Capes (part of VACAPES)

Cherry Point (part of Navy Cherry Point
Range Complex)

Charleston (part of JAX)

Jacksonville (part of JAX)

Corpus Christi (part of GOMEX)

New Orleans (part of GOMEX)

Pensacola (part of GOMEX)

Panama City (part of GOMEX)

Key West (part of Key West Range
Complex)

X X[ XXX

Testing Ranges

Naval Undersea Warfare Center
Division, Newport (NUWCDIVNPT)

South Florida Ocean Measurement
Facility (SFOMF)

Naval Surface Warfare Center, Panama
City Division (NSWC PCD)

X

GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; NSWC PCD: Naval Surface Warfare Center, Panama City Division; NUWCDIVNPT: Naval
Undersea Warfare Center Division, Newport; OPAREA: Operating Area; SFOMF: South Florida Ocean Measurement Facility; VACAPES: Virginia Capes Range Complex

'No specifically designated training or testing areas fall within the West Greenland Shelf Large Marine Ecosystem, Newfoundland-Labrador Shelf Large Marine Ecosystem,
Scotian Shelf Large Marine Ecosystem, and Labrador Current Open Ocean Area; however, training or testing may occasionally occur in these areas during transit.
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Table 3.0-2: Designated Training and Testing Areas in Relation to Large Marine Ecosystems and Open Ocean Areas (Continued)

Training/Testing Location*

Northeast U.S.
Continental Shelf
Large Marine
Ecosystem

Southeast U.S.
Continental Shelf
Large Marine
Ecosystem

Gulf of
Mexico Large
Marine
Ecosystem

Caribbean
Sea Large
Marine
Ecosystem

Gulf Stream
Open Ocean
Area

North Atlantic
Gyre Open
Ocean Area

Naval Ports and Naval Shipyards

Portsmouth Naval Shipyard; Kittery, ME

Naval Submarine Base New London;
Groton, CT

Naval Station Norfolk; Norfolk, VA

Norfolk Naval Shipyard; Portsmouth, VA

Joint Expeditionary Base Little Creek—Fort
Story; Virginia Beach, VA

X X [X]| X [X

Naval Submarine Base Kings Bay; Kings
Bay, GA

Naval Station Mayport; Jacksonville, FL

Port Canaveral, FL

Navy Contractor Shipyards

Bath, ME

Groton, CT

X

Newport News, VA

Pascagoula, MS

Bays and Inland Waters

Sandy Hook Bay; Earle, NJ

Lower Chesapeake Bay; Hampton Roads,
VA

Beaufort Inlet Channel; Morehead City, NC

Cape Fear River; Wilmington, NC

St. Andrew Bay; Panama City, FL

X

Sabine Lake; Beaumont, TX

X

Corpus Christi Bay; Corpus Christi, TX

X

CT: Connecticut; FL: Florida; ME: Maine; MS: Mississippi; NC: North Carolina; NJ: New Jersey; TX: Texas; VA: Virginia

'No specifically designated training or testing areas fall within the West Greenland Shelf Large Marine Ecosystem, Newfoundland-Labrador Shelf Large Marine Ecosystem,
Scotian Shelf Large Marine Ecosystem, and Labrador Current Open Ocean Area; however, training or testing may occasionally occur in these areas during transit.
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Table 3.0-2: Designated Training and Testing Areas in Relation to Large Marine Ecosystems and Open Ocean Areas (Continued)

Training/Testing Location*

Northeast U.S.
Continental Shelf
Large Marine
Ecosystem

Southeast U.S.
Continental Shelf
Large Marine
Ecosystem

Gulf of
Mexico Large
Marine
Ecosystem

Caribbean
Sea Large
Marine
Ecosystem

Gulf Stream
Open Ocean
Area

North Atlantic
Gyre Open
Ocean Area

Event Locations

Narragansett Bay Restricted Area

Rhode Island Sound Restricted Area

Coddington Cove Restricted Area

Cape Cod TORPEX Boxes

MIW Range

1C-1 and 1C-2

7-C, 7-D, 8-C, and 8-D

XXX |X[X|[X|X

5-C and 5-D

W-50

x

Restricted Area 6606 (R-6606)

x

Onslow Beach; Camp Lejeune, NC

Onslow Bay UNDET Area

ARG MTA

W-122 (16,17)

XX | X |X

W-122 (13,14)

W-122 (4,5)

Charleston UNDET Areas (North and
South)

Seminole Beach; Naval Station Mayport,

Jacksonville, FL

X

Carrier Strike Group (CSG) Mine
Training Areas (MTA)

X

ARG: Amphibious Readiness Group; CSG: Carrier Strike Group; FL: Florida; MIW: mine warfare; MTA: mine training area; NC: North Carolina; TORPEX: torpedo exercise;

UNDET: underwater detonation; W: warning area

! No specifically designated training or testing areas fall within the West Greenland Shelf Large Marine Ecosystem, Newfoundland-Labrador Shelf Large Marine Ecosystem,
Scotian Shelf Large Marine Ecosystem, and Labrador Current Open Ocean Area; however, training or testing may occasionally occur in these areas during transit.
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Table 3.0-2: Designated Training and Testing Areas in Relation to Large Marine Ecosystems and Open Ocean Areas (Continued)

Northeast U.S. Southeast U.S. Gulf of Caribbean Gulf Stream | North Atlantic
Training/Testing Leeaiat Continental _Shelf Continental _Shelf Mexwo_Large Sea L_arge Open Ocean Gyre Open
Large Marine Large Marine Marine Marine
Area Ocean Area
Ecosystem Ecosystem Ecosystem Ecosystem
Event Locations (Continued)
Surface Gunnery Areas AA, BB, CC X
Missile Laser Training Range (MLTR) X
Undersea Warfare Training Range X
(USWTR)
SINKEX Box X X
Ship Shock Trial Locations X X X
W-155 Hotbox X
Corpus Christi UNDET Box E3 X
Gulf of Mexico X
EA-1 X X
Test Site H X
UNDET Box (part of Key West Range X
Complex)

MLTR: Missile Laser Training Range; SINKEX: sinking exercise; UNDET: underwater detonation; W: warning area
! No specifically designated training or testing areas fall within the West Greenland Shelf Large Marine Ecosystem, Newfoundland-Labrador Shelf Large Marine Ecosystem,
Scotian Shelf Large Marine Ecosystem, and Labrador Current Open Ocean Area; however, training or testing may occasionally occur in these areas during transit.
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3.0.3.1.1 West Greenland Shelf Large Marine Ecosystem

The West Greenland Shelf Large Marine Ecosystem (Figure 3.0-1) encompasses an area of 109,000 nm?
(374,000 km?) (Aquarone et al. 2009). No specifically designated training or testing areas fall within the
West Greenland Shelf Large Marine Ecosystem; however, training or testing may occasionally occur in
this area during transit (see Chapter 2 [Description of Proposed Action and Alternatives] for locations of
activities within and outside of designated training and testing ranges). This large marine ecosystem
extends off the west coast of Greenland adjacent to Baffin Bay and the Davis Strait. Most of this
ecosystem extends outside the Study Area; only the southwestern portion occurs within the Study Area
(Figure 3.0-1). Other oceanic influences on this area are the West Greenland Current Front and the East
Greenland Current. Significant structural features of this ecosystem include the Fylass Bank and the
Tasersuaq Estuary. Most of this large marine ecosystem is covered with ice during parts of the year
(Sherman and Hempel 2009).

The West Greenland Shelf Large Marine Ecosystem provides resources for commercial fisheries (e.g.,
northern shrimp and flounder), and is an important feeding and migration area for the ESA-endangered
Gulf of Maine Atlantic salmon (Fay et al. 2006). The average primary productivity within this large
marine ecosystem is low: less than 410 milligrams (mg) of carbon per square meter per day (m*/day)
(Aquarone et al. 2009). Low primary productivity is a result of low numbers of primary producers (e.g.,
algae) which are responsible for most of the primary production in the ocean and form the base of the
marine food web. Refer to U.S. Department of the Navy (2012) or Section 2.3.2 (Ecosystem Function) for
more information. The productivity ranges for some typical global ecosystems are included in

Table 3.0-3 for comparison with the values provided for large marine ecosystems. Less than 1 percent of
the Study Area is in the West Greenland Shelf Large Marine Ecosystem.

Table 3.0-3: Net Primary Production for Several Ecosystem Types, for Comparison
with the Primary Productivity Values Provided for Each Large Marine Ecosystem

(in deE:::g:()ilisr:gn;fder o Net gl;:lgrzroynli’r:]g?yuetgtrlvny Large Marine Ecosystems with Equivalent
productivity) g carbon/mzlday) Average Primary Productivity
4,100-23,000
Salt Marsh Wetland (11.2-63.0) None
3,000-14,800
Mangrove Wetland (8.22-40.5) None
Coral Reef 1,370-11,000 Scotian Shelf,
(3.75-30.14) Northeast U.S. Continental Shelf
. 2,750-9,600
Rain Forest (7.53-26.3) None
5-1100 West Greenland Shelf, Newfoundland-
Open Ocean © 014’_3 01) Labrador Shelf, Southeast U.S. Continental
) ) Shelf, Gulf of Mexico, Caribbean Sea

Source: Mitsch and Gosselink 1993

g: grams; m* square meters

3.0.3.1.2 Newfoundland-Labrador Shelf Large Marine Ecosystem

The Newfoundland-Labrador Shelf Large Marine Ecosystem (Figure 3.0-1) encompasses an area of
approximately 261,000 nm? (895,000 km?) (Aquarone and Adams 2009a).
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This large marine ecosystem extends off the east coast of Canada within the Labrador Current (Aquarone
and Adams 2009a). Other oceanic influences on this area are the Gulf Stream, Labrador Shelf-Slope
Front, and Labrador Mid-Shelf Front. Important structural features of this ecosystem include a
structurally complex seabed, 14 estuaries, and the Grand Banks, which is a rich fishing ground (Sherman
and Hempel 2009). The Newfoundland-Labrador Shelf Large Marine Ecosystem supplies an important
ecosystem service by providing resources for commercial fisheries (e.g., cod, haddock, and pollock). The
average primary productivity within this large marine ecosystem is moderate: 809 mg of carbon per
m?/day (Aquarone and Adams 2009a). This is comparable to productivity levels associated with the open
ocean (Table 3.0-3).

No specifically designated training or testing areas fall within the Newfoundland-Labrador Shelf Large
Marine Ecosystem; however, training or testing may occasionally occur in this area during transit (see
Chapter 2 [Description of Proposed Action and Alternatives] for locations of activities within and outside
of designated training and testing ranges). Approximately 5 percent of the Study Area is located in the
Newfoundland-Labrador Shelf Large Marine Ecosystem.

3.0.3.1.3 Scotian Shelf Large Marine Ecosystem

The Scotian Shelf Large Marine Ecosystem (Figure 3.0-1) encompasses an area of approximately

82,500 nm? (283,000 km?) (Aquarone and Adams 2009a). This large marine ecosystem is located off the
coast of the Canadian province of Nova Scotia and extends to the shelf break (Aquarone and Adams
2009a). The Laurentian Channel in the north separates this large marine ecosystem from the
Newfoundland-Labrador Shelf Large Marine Ecosystem. Oceanic influences in this area are the Gulf
Stream, Nova Scotia Current, Cape North Front, Cabot Strait Front, Gully Front, and Shelf-Slope Front.
Important structural features of this ecosystem include the St. Lawrence Estuary and the complex
topography of the area, which includes deep, mid-shelf basins, and many off-shore shallow banks
(Sherman and Hempel 2009). The Scotian Shelf Large Marine Ecosystem supplies an important ecosystem
service by providing resources for commercial fisheries (e.g., cod, haddock, pollock, snow crab, northern
shrimp, and short-finned squid). The average primary productivity within this large marine ecosystem is
high: 1,395 mg of carbon per m?/day (Aquarone and Adams 2009a). This is comparable to productivity
levels associated with coral reef ecosystems (Table 3.0-3).

No specifically designated training or testing areas fall within the Scotian Shelf Large Marine Ecosystem;
however, training or testing may occasionally occur in this area during transit (see Chapter 2
[Description of Proposed Action and Alternatives] for locations of activities within and outside of
designated training and testing ranges). Approximately 1 percent of the Study Area is located in the
Scotian Shelf Large Marine Ecosystem.

3.0.3.1.4 Northeast United States Continental Shelf Large Marine Ecosystem

The Northeast U.S. Continental Shelf Large Marine Ecosystem (Figure 3.0-1) encompasses an area of
approximately 90,300 nm? (309,700 km?) (Aquarone and Adams 2009b). This large marine ecosystem
extends from the Gulf of Maine to Cape Hatteras, North Carolina. This area includes the Gerry E. Studds
Stellwagen Bank National Marine Sanctuary. For additional details on marine protected areas and
national marine sanctuaries, see Section 6.1.2 (Marine Protected Areas).

Oceanic influences in this large marine ecosystem are the Gulf Stream, Cape North Front, Georges Bank
Front, Maine Coastal Front, Mid-Shelf Front, Nantucket Shoals Front, and Shelf-Slope Front (Aquarone
and Adams 2009b). Important structural features of this ecosystem include 28 estuaries and river
systems such as Penobscot Bay/River, Hudson River, Delaware Bay/River, and Chesapeake Bay (Sherman
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and Hempel 2009). This large marine ecosystem also supplies an important ecosystem service by
providing resources for commercial fisheries (e.g., cod, flounder, mackerel, lobster, sea scallops, and red
crab). The Northeast U.S. Continental Shelf Large Marine Ecosystem is one of the most productive large
marine ecosystems in the world, with a high average primary productivity of 1,536 mg of carbon per
m?/day (Aquarone and Adams 2009b). While this is comparable to productivity levels associated with
coral reef ecosystems (Table 3.0-3), a lower value of 760 mg of carbon per m?*/day was recently reported
(National Marine Fisheries Service 2012).

A large proportion of Navy training and testing activities occur in the Northeast U.S. Continental Shelf
Large Marine Ecosystem. To determine which designated training and testing areas (or portions of these
areas) occur within this large marine ecosystem, refer to Table 3.0-2 and Figure 3.0-2, and for more
information on the types of activities that will occur in an ecosystem, refer to Tables 2.8-1 through 2.8-3.
Approximately 2 percent of the Study Area is located in the Northeast U.S. Continental Shelf Large
Marine Ecosystem.

3.0.3.1.5 Southeast United States Continental Shelf Large Marine Ecosystem

The Southeast U.S. Continental Shelf Large Marine Ecosystem (Figure 3.0-1) encompasses an area of
approximately 87,000 nm? (298,000 km?) (Aquarone 2009). This large marine ecosystem extends from
Cape Hatteras, North Carolina to the Straits of Florida (Aquarone 2009). This area includes the Monitor
and Gray’s Reef National Marine Sanctuaries. For additional details on marine protected areas and
national marine sanctuaries, see Section 6.1.2 (Marine Protected Areas).

Oceanic influences in this large marine ecosystem are the Gulf Stream, Inshore Gulf Stream Front,
Mid-Shelf Front, and Offshore Gulf Stream Front. Important structural features of this ecosystem include
many types of habitat such as coral reefs, estuaries, barrier islands, and coastal marshes (Sherman and
Hempel 2009). The calving grounds for the North Atlantic right whale are located in this large marine
ecosystem, as discussed in Section 3.4 (Marine Mammals). The Southeast U.S. Continental Shelf Large
Marine Ecosystem supplies important ecosystem services by providing resources for commercial
fisheries (e.g., mackerel, swordfish, tuna, white shrimp, brown shrimp) and by supporting these fisheries
with estuarine nurseries for these species. The Southeast U.S. Continental Shelf Large Marine Ecosystem
includes important breeding areas for sea turtles. This large marine ecosystem is a moderately
productive ecosystem, with an average primary productivity of 721 mg of carbon per m*/day (Aquarone
2009). This is comparable to productivity levels associated with the open ocean (Table 3.0-3).

A large proportion of Navy training and testing activities occur in the Southeast U.S. Continental Shelf
Large Marine Ecosystem. To determine which designated training and testing areas (or portions of these
areas) occur within this large marine ecosystem, refer to Table 3.0-2 and Figure 3.0-3, and for more
information on the types of activities that will occur in an ecosystem, refer to Tables 2.8-1 through 2.8-3.
Approximately 2 percent of the Study Area is located in the Southeast U.S. Continental Shelf Large
Marine Ecosystem.

3.0.3.1.6 Gulf of Mexico Large Marine Ecosystem

The Gulf of Mexico Large Marine Ecosystem (Figure 3.0-1) encompasses an area of approximately
430,000 nm? (1,475,000 km?) (Heileman and Rabalais 2009). This large marine ecosystem is a semi-
enclosed sea that borders the United States, Mexico, and Cuba. This area includes the Florida Keys and
Flower Garden Banks National Marine Sanctuaries. For additional details on marine protected areas and
national marine sanctuaries, see Section 6.1.2 (Marine Protected Areas).
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Oceanic influences in this large marine ecosystem are the Loop Current, Campeche Bank Coastal Front,
Campeche Bank Shelf-Slope Front, Inner Shelf Front, Louisiana-Texas Shelf Front, and West Florida Shelf
Front. Important structural features of this ecosystem include the extensive continental shelf, numerous
estuaries, and a large amount of freshwater input from the Mississippi River (Sherman and Hempel
2009). The Gulf of Mexico Large Marine Ecosystem supplies an important ecosystem service by
providing resources for commercial fisheries (e.g., Gulf menhaden, king mackerel, red grouper, brown
shrimp, white shrimp, and pink shrimp). This large marine ecosystem has a low average primary
productivity of 201 mg of carbon per m*/day (Heileman and Rabalais 2009). This is comparable to
productivity levels associated with the open ocean (Table 3.0-3). Other human uses in this large marine
ecosystem include off-shore oil and gas exploration. The oil spill from BP’s Deepwater Horizon occurred
in the Gulf of Mexico between April and August 2010.

A large proportion of Navy training and testing activities occur in the Gulf of Mexico Large Marine
Ecosystem. To determine which designated training and testing areas (or portions of these areas) occur
within this large marine ecosystem, refer to Table 3.0-2 and Figure 3.0-4, and for more information on
the types of activities that will occur in an ecosystem, refer to Tables 2.8-1 through 2.8-3. Approximately
13 percent of the Study Area is located in the Gulf of Mexico Large Marine Ecosystem.

3.0.3.1.7 Caribbean Sea Large Marine Ecosystem

The Caribbean Sea Large Marine Ecosystem (Figure 3.0-1) encompasses an area of approximately
960,000 nm? (3,290,000 km?). This large marine ecosystem is bordered by the southern part of Florida,
Central and South America, and the Antilles (Heileman and Mahon 2009). Oceanic influences in this area
are the Loop Current, North Equatorial Current, and Windward Passage Front. Important structural
features of this ecosystem include coral reefs, sea mounts, and major input of freshwater from large
rivers (Sherman and Hempel 2009). The Caribbean Sea Large Marine Ecosystem supplies an important
ecosystem service by providing resources for commercial fisheries (e.g., king mackerel, Spanish
mackerel, dolphinfish, spiny lobster, queen conch, and shrimp). The Caribbean Sea Large Marine
Ecosystem includes important breeding areas for sea turtles, as discussed in Section 3.5 (Sea Turtles).
This region has a low average primary productivity of 478 mg of carbon per m*/day (Heileman and
Mahon 2009). This is comparable to productivity levels associated with the open ocean (Table 3.0-3).

To determine which designated training and testing areas (or portions of these areas) occur within the
portion of the Caribbean Sea Large Marine Ecosystem that falls within the Study Area, refer to

Table 3.0-2 and Figures 3.0-3 and 3.0-4, and for more information on the types of activities that will
occur in an ecosystem, refer to Tables 2.8-1 through 2.8-3. Approximately 1 percent of the Study Area is
located in the Caribbean Sea Large Marine Ecosystem.

3.0.3.1.8 Labrador Current Open Ocean Area

The Labrador Current Open Ocean Area (Figure 3.0-1) lies between Labrador (Canada) and Greenland,
and is characterized by the cold water of the Labrador Current that flows north to south from the Arctic
Ocean, down along the eastern coast of Canada (Reverdin et al. 2003). The Labrador Current then joins
the Gulf Stream Current to form the North Atlantic Current (Gould 1985; Reverdin et al. 2003). The
Labrador Current has an average width of 26 to 50 nm, with typical velocities of 1.0 to 1.6 feet per
second (ft./s) (0.3 to 0.5 meters per second [m/s]), and flows to a maximum depth of 500 ft. (150 m)
(Halkin and Rossby 1985; Reverdin et al. 2003; Tomczak and Godfrey 2003).

The Arctic influence, combined with the southward-flowing current, results in an abundance of icebergs
in this open ocean area, particularly during the spring and early summer months (Reverdin et al. 2003;
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Schmitz and McCartney 1993; Tomczak and Godfrey 2003). The cold-water Labrador Current influences
the species assemblages found within this open ocean area (Valiela 1995). However, farther south
where this cold water current combines with the warm waters of the Gulf Stream (offshore of the
Newfoundland-Labrador Shelf, Scotian Shelf, and Northeast U.S. Continental Shelf Large Marine
Ecosystems), the species assemblage reflects both warm- and cold-water organisms (Aquarone 2009;
Aquarone and Adams 2009a; Valiela 1995). The Labrador Current Open Ocean Area is an important
feeding and migration area for the Gulf of Maine Atlantic salmon (Fay et al. 2006).

No specifically designated training or testing areas fall within the Labrador Current Open Ocean Area;
however, training or testing may occasionally occur in this area during transit (see Chapter 2
[Description of Proposed Action and Alternatives] for locations of activities within and outside of
designated training and testing ranges). Approximately 10 percent of the Study Area is located in the
Labrador Current Open Ocean Area.

3.0.3.1.9 Gulf Stream Open Ocean Area

The major western boundary current of the North Atlantic, the Gulf Stream, characterizes the Gulf
Stream Open Ocean Area (Figure 3.0-1). The Gulf Stream forms where the Loop Current in the Gulf of
Mexico (Reverdin et al. 2003) and the Florida Current (Atkinson et al. 1984) combine in the Atlantic
Ocean. The Gulf Stream begins where the Florida Current ceases to follow the continental shelf, flowing
northeast along the southeastern United States from Cape Canaveral, Florida, to Cape Hatteras, North
Carolina (Atkinson and Targett 1983). As the Gulf Stream moves away from Cape Hatteras it flows
northeast toward Europe (Garrison 1998).

The Gulf Stream has a maximum width of 108 miles (mi.) (200 kilometers [km]), with typical velocities
exceeding 3.3 ft./s (1.0 m/s), and flows to a maximum depth of 660 ft. (200 m) (Halkin and Rossby 1985;
Reverdin et al. 2003; Tomczak and Godfrey 2003). The Gulf Stream flows over the shelf break south of
32° N at water depths less than 2,950 ft. (800 m) (Atkinson et al. 1984; Halkin and Rossby 1985). North
of 32° N, the Gulf Stream is displaced 54 nm offshore, at which point it abruptly turns east near the
Charleston Bump (a deep-water outcropping) (Reverdin et al. 2003). From there, the Gulf Stream
continues northeast, joining the Labrador Current to form the Slope Jet Current at 41° N—42° N. This
branch of the Gulf Stream, along with the Labrador and Slope Jet Current, continues northeast as the
North Atlantic Current (Gould 1985; Reverdin et al. 2003).

The Gulf Stream is an important migratory corridor for many different marine species, including marine
mammals, sea turtles, and fishes. The influence of the warm waters of the Gulf Stream also provides
passive dispersal of tropical species from southern portions of the Study Area into the northern portions
of the Study Area.

A large proportion of Navy training and testing activities occur in this open ocean area. To determine
which designated training and testing areas (or portions of these areas) occur within the Gulf Stream
Open Ocean Area, refer to Table 3.0-2 and Figures 3.0-2 and 3.0-3, and for more information on the
types of activities that will occur in an ecosystem, refer to Tables 2.8-1 through 2.8-3. Approximately
11 percent of the Study Area is located in the Gulf Stream Open Ocean Area.

3.0.3.1.10 North Atlantic Gyre Open Ocean Area

North Atlantic Ocean circulation is driven by the anticyclonic (clockwise) motion of the North Atlantic
Subtropical Gyre (Figures 3.0-1, 3.0-2, and 3.0-3). The North Atlantic Gyre Open Ocean Area occurs from
10° N to 40° N and is delimited by the westward-flowing Canary Current, North Equatorial Current, the
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Caribbean Current, Loop Current in the Gulf of Mexico, Florida Current, Gulf Stream (Talwani et al.
1971), and the eastward-flowing North Atlantic Current (Schmitz and McCartney 1993). The North
Atlantic Subtropical Gyre is transected by the eastward-flowing Azores Current (Juliano and Alves 2007).
Only the northwestern portion of the North Atlantic Gyre is located in the Study Area. The North Atlantic
Gyre, like all large subtropical gyres in the ocean, has extremely low rates of primary productivity
(Valiela 1995). The observed low productivity is caused by a persistent thermocline (a layer of water that
separates warm water from cold deep water) that prevents the vertical mixing of water. This
thermocline results in dilute (nutrient-poor) surface waters in the gyre, which limits the growth of
phytoplankton throughout the year (Valiela 1995). The Sargasso Sea is a unique feature contained
within this gyre, and despite the nutrient limitations of the area, is characterized by dense mats of
floating Sargassum, a type of marine vegetation (seaweed) that provides important cover habitat for a
variety of marine organisms (see Section 3.7 [Marine Vegetation] for more details).

To determine which designated training and testing areas (or portions of these areas) occur within the
North Atlantic Gyre Open Ocean Area, refer to Table 3.0-2 and Figures 3.0-2 and 3.0-3, and for more
information on the types of activities that will occur in an ecosystem, refer to Tables 2.8-1 through 2.8-3.
Although approximately 50 percent of the Study Area is located in the North Atlantic Gyre Open Ocean
Area, the majority of Navy training and testing activities do not occur here.

3.0.3.2 Bathymetry

This section provides a description of the bathymetry (water depth) of the Study Area. Given that the
bathymetry of an area reflects the topography (surface features) of the seafloor, it is an important factor
in understanding the potential impacts of Navy training and testing activities on the seafloor, the
propagation of underwater sound (Section 3.0.4.4.1, Sound Attenuation and Transmission Loss), and
species diversity (see Sections 3.3, Marine Habitats—3.9, Fish). The discussion of bathymetry includes a
general overview of the Study Area followed by more detailed sections organized by biogeographic
classification area. Table 3.0-4 provides a description of the bathymetry of Navy training and testing
areas within each large marine ecosystem and open ocean area.

Table 3.0-4: Summary of Bathymetry within Large Marine Ecosystems and
Open Ocean Areas in Navy Training and Testing Areas

Range/Component Description General Bathymetry

West Greenland Shelf Large Marine Ecosystem

No Navy designated training or Located off the southwest coast of Depth ranges from 25 to 2,000 m
testing areas fall within this large Greenland
marine ecosystem."

Newfoundland-Labrador Shelf Large Marine Ecosystem

No Navy designated training or Located off the coast of Depth ranges from 25 to 2,000 m
testing areas fall within this large Newfoundland and Labrador, Canada
marine ecosystem.l in part of the Labrador current

Scotian Shelf Large Marine Ecosystem

No Navy designated training or Located off the coast of Nova Scotia Depth ranges from 25 to 2,000 m
testing areas fall within this large
marine ecosystem."

m: meters

! This Environmental Impact Statement/Overseas Environmental Impact Statement (EIS/OEIS) would provide the flexibility for Navy
to conduct specific training and testing activities, or vessel transits, within the entire Study Area (see Chapter 2 [Description of
Proposed Action and Alternatives] for locations of activities within and outside of designated training and testing ranges).
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Table 3.0-4: Summary of Bathymetry Features within Large Marine Ecosystems and
Open Ocean Areas in Navy Training and Testing Areas (Continued)

Range/Component

Description

General Bathymetry

Northeast U.S. Continental Shelf Large Marine Ecosystem

OPAREAs

Boston (part of Northeast Range
Complexes)

Located largely in the Gulf of Maine,
but also in Cape Cod and
Massachusetts Bays

Average depth of the Gulf of Maine is
150 m. Depth ranges from 1 to

292 m

Narragansett Bay (part of Northeast
Range Complexes)

Located east of Narragansett Bay

Depth ranges from 1 to 1,596 m

Atlantic City (part of Northeast
Range Complexes)

Located mostly over the continental
shelf

Depth ranges from 8 to 1,728 m

Virginia Capes (part of VACAPES)

Located along the coast from
Delaware to North Carolina; ranges in
width from 24 nm off Cape Hatteras to
about 87 nm off Delaware Bay

Depth ranges from 5 to 2,100 m

Testing Ranges

Naval Undersea Warfare Center
Division, Newport

Includes shallow estuarine waters of
Buzzards Bay, Vineyard Sound,
Narragansett Bay, Rhode Island
Sound, Block Island Sound, and Long
Island Sound

Depths range from 18 to 55 m

Naval Ports and Naval Shipyards

Portsmouth Naval Shipyard; Kittery,
ME

Located on Seavey’s Island in an
estuary 2.1 nm up the Piscataqua
River from the open ocean

Depth ranges from 6 to 16 m in the
immediate vicinity of the facility

Naval Submarine Base New
London; Groton, CT

Located on Thames River 2.1 nm up
river from Long Island Sound

Depth ranges from 5 to 12 m in the
immediate vicinity of the facility

Naval Station Norfolk; Norfolk, VA

Located near the mouth of the
Chesapeake Bay

Depth ranges from 2 to 13 m in the
immediate vicinity of the facility

Joint Expeditionary Base Little
Creek—Fort Story; Virginia Beach,
VA

Located near the mouth of the
Chesapeake Bay

Depth ranges from 3 to 7 m in the
immediate vicinity of the facility

Norfolk Naval Shipyard;
Portsmouth, VA

Located on the Elizabeth River near
the mouth of the Chesapeake Bay

Depth ranges from 1 to 15 min the
immediate vicinity of the facility

Navy Contractor Shipyards

Bath, ME

Located on Kennebec River estuary
10 nm up river from the ocean;
shallow system of estuarine channels

Depth ranges from 5 to 14 m in the
immediate vicinity of the facility

Groton, CT

Located on Thames River 2.1 nm up
river from Long Island Sound

Depth ranges from 5 to 12 m in the
immediate vicinity of the facility

Newport News, VA

Located 9.7 nm from an open-ocean
inlet within the Chesapeake Bay

Depth ranges from 6 to 15 m in the
immediate vicinity of the facility

Bays and Inland Waters

Sandy Hook Bay; Earle, NJ

Located in Sandy Hook Bay, NJ

Depth ranges from 1 to 13 min the
immediate vicinity of the facility

Lower Chesapeake Bay; Hampton
Roads, VA

Estuarine waters located in the
southern portion of Chesapeake Bay

The average depth is 6.4 m, depth
range is from 1to 30 m

CT: Connecticut; m: meter(s); ME: Maine; NJ: New Jersey; VA: Virginia; VACAPES: Virginia Capes Range Complex
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Table 3.0-4: Summary of Bathymetry Features within Large Marine Ecosystems and
Open Ocean Areas in Navy Training and Testing Areas (Continued)

Range/Component

Description

General Bathymetry

Event Locations

Narragansett Bay Restricted Area

Located in Narragansett Bay
between Conanicut and Prudence
Islands

Depth ranges from 6 to 15 m

Rhode Island Sound Restricted Area

Located 3 nm east of Point Judith

Depth ranges from 30 to 36 m

Coddington Cove Restricted Area

Located in a cove on the west coast
of Aquidneck Island, RI

Depth ranges from 8 to 9 m

Cape Cod TORPEX Boxes

Located east of Cape Cod within and
adjacent to the Boston OPAREA

Depth ranges from 30 to 150 m

MIW Range Located 25 nm east of the mouth of Depth ranges from 25 to 50 m
Chesapeake Bay
1C-1 and 1C-2 Located 75 nm east of the mouth of Depth ranges from 100 to 130 m

Chesapeake Bay

7-C, 7-D, 8-C, and 8-D

Located 25 nm east of the mouth of
Chesapeake Bay

Depth ranges from 25 to 50 m

Warning Area 50 (W-50)

Located 7 nm from the mouth of the
Chesapeake Bay

Depth ranges from 10 to 20 m

Restricted Area 6606 (R-6606)

Located 7 nm from the mouth of the
Chesapeake Bay; borders the
western limit of W-50

Depth is less than 10 m

Ship Shock Trial Locations

Located 75 nm east of the mouth of
Chesapeake Bay

Depth ranges from 182 to 2,700 m

Southeast U.S. Continental Shelf Large Marine Ecosystem

OPAREAs

Cherry Point (part of Navy Cherry
Point Range Complex)

Located off the coast of North
Carolina

Depth ranges from 2 t0 2,194 m

Charleston (part of JAX)

Located off the coast of North and
South Carolina

Depth ranges from 2 to 1,050 m

Jacksonville (JAX)

Located off the coasts of Georgia
and northern Florida

Depth ranges from 2 to 2,613 m

Testing Ranges

South Florida Ocean Measurement
Facility

Located off the coast of Port
Everglades, FL

Depth ranges from 1 to 762 m

Naval Ports and Naval Shipyards

Naval Submarine Base Kings Bay;
Kings Bay, GA

Located 7 nm from an open-ocean
inlet on the St. Mary’s River and
King's Bay

Depth ranges from 0.6 to 14 m in the
vicinity of the facility. Shallow
estuarine channel located close to
the open ocean

Naval Station Mayport; Jacksonville,
FL

Located 0.86 nm from an open-
ocean inlet on the St. John’s River

Depth ranges from 5 to 12 m in the
vicinity of the facility

Port Canaveral, FL

Shallow dredged port located on the
Banana River and connected to the
open ocean 3 nm to the east

Depth ranges from 9 to 12 m in the
dredged channels of the facility

FL: Florida; GA: Georgia; JAX: Jacksonville Range Complex; m: meter(s); MIW: mine warfare; RI: Rhode Island; TORPEX: torpedo

exercise; W: warning area
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Table 3.0-4: Summary of Bathymetry Features within Large Marine Ecosystems and
Open Ocean Areas in Navy Training and Testing Areas (Continued)

Range/Component

Description

General Bathymetry

Bays and Inland Waters

Beaufort Inlet Channel; Morehead
City, NC

Located in estuarine waters adjacent
to Bogue Sound

Depth ranges from 5to 10 m

Cape Fear River; Wilmington, NC

This area includes the Cape Fear
River and Cape Fear Estuary

Shallow with channel depths of up to
13 m

Event Locations

Onslow Beach; Camp Lejeune, NC

Located in Onslow Bay area; 4 nm
long

Shallow, sandy beach area

UNDET Onslow

Located off the coast of Onslow
Beach; Camp Lejeune, NC

Depth ranges from 10 to 30 m

ARG MTA

Located off the coast of Onslow
Beach; Camp Lejeune, NC

Depth ranges from 10 to 20 m

W-122 (16, 17)

Located off the coast of Onslow
Beach; Camp Lejeune, NC

Depth ranges from 25 to 30 m

Charleston UNDET North and South

Located 12 nm off the coast of South
Carolina

Depth ranges from 10 to 20 m

Seminole Beach; Naval Station
Mayport, Jacksonville, FL

Located at the mouth of St. John's
River, which flows into the Atlantic;
the length is less than 2 nm

Shallow, sandy beach

CSG MTA

Located 60 nm east of Charleston,
SC

Depth ranges from 25 to 165 m

Surface Gunnery Areas AA, BB, CC

Located east of the border between
Georgia and Florida, 25 nm off the
coast

Depth ranges from 20 to 680 m

MLTR

Located east of the border between
Georgia and Florida, approximately
25 nm off the coast

Depth ranges from 20 to 680 m

Undersea Warfare Training Range

Located approximately 50 nm east of
Jacksonville, FL

Depth ranges from 20 to 680 m

Ship Shock Trial Locations

Located approximately 90 nm east of
the southern part of Georgia and
northern part of Florida

Depth ranges from 182 to 800 m

Gulf of Mexico Large Marine Ecosystem

OPAREAs

Key West (part of Key West Range
Complex)

Located approximately 50 nm
southwest of the southern tip of
Florida

Depth ranges from 15 to 1,651 m

Panama City (part of GOMEX)

Located off the coast of the Florida
panhandle

Depth ranges from 2 to 328 m

Pensacola (part of GOMEX)

Located off the coast of Alabama and
Florida panhandle

Depth ranges from 9 to 2,152 m

ARG MTA: amphibious readiness group mine training area; CSG MTA: carrier strike group mine training area; FL: Florida; GOMEX:
Gulf of Mexico Range Complex; m: meters; MLTR: missile laser training range; NC: North Carolina; SC: South Carolina; UNDET:

underwater detonation; W: warning area
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Table 3.0-4: Summary of Bathymetry Features within Large Marine Ecosystems and
Open Ocean Areas in Navy Training and Testing Areas (Continued)

Range/Component ‘ Description | General Bathymetry
OPAREASs
New Orleans (Part of GOMEX) Most of the OPAREA is located Depth ranges from 72 to 2,365 m
beyond the shelf break
Corpus Christi (Part of GOMEX) The shelf break runs through the Depth ranges from 11 to 1,433 m

middle of the area

Testing Ranges

Naval Surface Warfare Center, Located offshore of the Florida Average depth is more than 1,000 m,

Panama City Division panhandle and Alabama. Most of the | and the maximum depth is 3,000 m
area is located on the continental

shelf in waters less than 200 m.

Navy Contractor Shipyards

Pascagoula, MS Deep water port located at Depth ranges from 3 to 17 min the
Pascagoula Bay dredged channels of the facility

Bays and Inland Waters

St. Andrew Bay, FL Estuarine bay near Panama City, Depth ranges from 2 to 12 m in the
Florida dredged channels of the bay.

Average depthis 4 m

Sabine Lake; Beaumont, TX Estuary on the Texas and Louisiana | Depth ranges from 1to 3 m
border

Corpus Christi Bay; Corpus Christi, Estuary separated from the Gulf of Depth ranges from 0.3t0 4.5 m

TX Mexico by Padre Island

Routine Event Locations

Gulf of Mexico Ocean basin bound by U.S. Gulf Depth ranges from 0 to 4,000 m
coast states and Mexico

W-155 Hotbox Located in the eastern half of the Depth ranges from 30 to 304 m
OPAREA 22 nm from the coast

Corpus Christi UNDET E3 Located 9 nm from the coast on the Depth ranges from 10 to 90 m

continental shelf

Caribbean Sea Large Marine Ecosystem

OPAREA
Key West (part of Key West Range Located approximately 50 nm Depth ranges from 2 to 2,010 m
Complex) southwest of the southern tip of
Florida
Labrador Current Open Ocean Area
No Navy-designated training or Located between south Greenland Depth ranges from 150 to 4,000 m
testing areas fall within this open and Labrador, Canada
ocean area.!
Gulf Stream Open Ocean Area
OPAREAs
Narragansett Bay (part of Northeast Located east of Narragansett Bay Depth ranges from 142 to 3,915 m

Range Complexes)

EIS/OEIS: Environmental Impact Statement/Overseas Environmental Impact Statement; FL: Florida; m: meter(s); OPAREA:

operating area; TX: Texas; UNDET: underwater detonation

! This EIS/OEIS would provide the flexibility for Navy to conduct specific training and testing activities, or vessel transits, within the
entire Study Area (see Chapter 2 [Description of Proposed Action and Alternatives] for locations of activities within and outside of
designated training and testing ranges).
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Table 3.0-4: Summary of Bathymetry Features within Large Marine Ecosystems and
Open Ocean Areas in Navy Training and Testing Areas (Continued)

Range/Component

Description

General Bathymetry

OPAREAs

Atlantic City (Part of Northeast
Range Complexes)

Located mostly over the continental
shelf

Depth ranges from 753 to 2,627 m

CGULL OPAREA (Part of Northeast
Range Complexes)

Located off the southern side of
Georges Bank, a shallow underwater
plateau

Depth is approximately 1,088 to
4,670 m

Virginia Capes (Part of VACAPES)

Located off the coast from Delaware
to North Carolina

Depth ranges from 170 to 4,362 m

Cherry Point (Part of Navy Cherry
Point Range Complex)

Located off the coast of North
Carolina

Depth ranges from 300 to 4,124 m

Charleston (Part of JAX)

Located off the coasts of North and
South Carolina

Depth ranges from 951 to 2,403 m

Jacksonville (Part of JAX)

Located off the coasts of South
Carolina, Georgia, and Florida

Depth ranges from 912 to 2,786 m

Event Locations

W-122 (13, 14)

Located less than 80 nm off the
coast of North Carolina

Depth ranges from 20 to 30 m

W-122 (4, 5) Located less than 80 nm off the Depth ranges from 25 to 35 m
coast of North Carolina
SINKEX Box Northwest edge located 200 nm east | Depth ranges from 3,100 to 5,000 m

of the border between Virginia and
North Carolina; southwest edge
located 200 nm southeast of Cape
Fear, NC

Ship Shock Trial Locations

Located approximately 75 nm east of
the mouth of Chesapeake Bay

Depth ranges from 100 to 130 m

North Atlantic Gyre Open Ocean Area

OPAREA

CGULL (Part of Northeast Range
Complexes)

Located off the southern side of
Georges Bank, a shallow underwater
plateau

Depth is approximately 4,598 to
4,863 m

Routine Event Locations

SINKEX Box

Northwest edge located 200 nm east
of the border between Virginia and
North Carolina; southwest edge
located 200 nm southeast of Cape
Fear, NC

Depth ranges from 3,800 to 5,400 m

Sources: (National Oceanic and Atmospheric Administration 2001; Navy Research Laboratory 2011). National Oceanic and
Atmospheric Administration nautical charts were also reviewed to determine depth ranges at specific locations. Some “pierside
activities” listed as taking place at these locations actually take place away from the coastal areas and are located inside ranges.
JAX: Jacksonville Range Complex; m: meters; NC: North Carolina; OPAREA: operating area; SINKEX: sinking exercise; VACAPES:
Virginia Capes Range Complex; W: warning area
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The contour of the ocean floor as it descends from the shoreline has an important influence on the
distribution of organisms, as well as the structure and function of marine ecosystems (Madden et al.
2009). The continental shelf and slope make up the continental margin of oceans. The typical zonation
of oceans is shown in Figure 3.0-5. The continental shelf gently slopes seaward hundreds of miles from
shore from the low tide line to a maximum depth of 200 m (Tomczak and Godfrey 2003; United Nations
Educational Scientific and Cultural Organization 2009). The continental slope is steep; it begins seaward
of the shelf break and extends to a depth of approximately 3,000 m. The continental rise extends from
the continental slope to a depth of approximately 4,000 m. The abyssal zone, a relatively flat or gently
sloping ocean floor, continues from the continental rise to depths of up to approximately 6,500 m. The
abyssal zones of the Atlantic Ocean reach depths greater than 6,000 m. Bathymetry of the entire Study
Area is shown in Figures 3.0-6 through 3.0-9.

Bathymetric features associated with the continental margin and the deep seafloor of the Study Area
include canyons, seamounts (underwater mountains), trenches, ridges, and plateaus. The continental
shelf of the northwest Atlantic ranges in width from 5 to 17 nm at its narrowest point off the coast of
North Carolina to 215 nm at its widest point off the coast of Newfoundland (Blanton et al. 2003; Slatt
1984).

Figure 3.0-5: Three-Dimensional Representation of the Intertidal Zone (shoreline),
Continental Margin, Abyssal Zone, and Water Column Zones
(U.S. Department of the Navy 2007)
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Figure 3.0-6: Bathymetry of the Entire Study Area
AFTT: Atlantic Fleet Training and Testing; OPAREA: Operating Area
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Figure 3.0-7: Bathymetry of the Northeast Portion of the Study Area
AFTT: Atlantic Fleet Training and Testing; ARG: Amphibious Readiness Group,; CT: Connecticut; MA: Massachusetts; ME: Maine; MIW: Mine Warfare; MTA: Mine Training Area; NC: North Carolina; NJ: New Jersey;, OPAREA: Operating Area;
RI: Rhode Island; SINKEX: Sinking Exercise; TORPEX: Torpedo Exercise; UNDET: Underwater Detonation; VA: Virginia
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Figure 3.0-8: Bathymetry of the Southeast and Caribbean Portions of the Study Area
AFTT: Atlantic Fleet Training and Testing; ARG: Amphibious Readiness Group,; CSG: Carrier Strike Group; FL: Florida; GA: Georgia; MLTR: Missile Laser Training Range; MTA: Mine Training Area;
OPAREA: Operating Area; RI: Rhode Island; SINKEX: Sinking Exercise; UNDET: Underwater Detonation; USWTR: Undersea Warfare Training Range; VACAPES: Virginia Capes

INTRODUCTION TO AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 3.0-35



ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

Figure 3.0-9: Bathymetry of the Gulf of Mexico and Caribbean Sea Portions of the Study Area
AFTT: Atlantic Fleet Training and Testing; CSG:Carrier Strike Grou ; FL: Florida; GA: Georgia; MLTR: Missile Laser Training Range; MS: Mississippi; MTA: Mine Training Area;
OPAREA: Operating Area; TX: Texas; UNDET: Underwater Detonation; USWTR: Undersea Warfare Training Range
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Several bathymetric features are located in the Northeast U.S. Continental Shelf, the Scotian Shelf, and
the Newfoundland-Labrador Shelf Large Marine Ecosystems. The Grand Banks are a group of shallow
underwater plateaus on the eastern extent of the continental shelf in 25 to 100 m of water. South of the
Grand Banks is the Newfoundland Rise, at 41° N, 50° W and the northernmost extent of the New
England Seamount Chain (Reverdin et al. 2003). This chain includes more than 30 volcanic seamounts
that extend south to Bermuda.

The Scotian Shelf extends 60 to 117 nm off the east coast of Nova Scotia (Slatt 1984). The continental
shelf is relatively shallow, with an average depth of 90 m. However, in some areas it rapidly drops to
depths greater than 3,000 m (Parks Canada - National Marine Conservation Areas of Canada 2010).
Sable Island, located 160 nm southeast of Halifax, is surrounded by shallow banks (25 to 100 m).

The Gulf of Maine is a semi-enclosed continental sea with an area of 26,000 nm? (89,000 km?) and
average depth of 150 m (Ballard and Uchupi 1974). It is characterized by rocky shorelines of exposed
bedrock from previous glacial scouring. Inland of the Gulf of Maine is the Bay of Fundy. It covers

4,810 nm” (16,500 km?) with an average depth of 50 m (Wade et al. 1996). The Bay of Fundy and Gulf of
Maine are known for having extreme tidal ranges as great as 15 m (Wade et al. 1996).

The Southeast U.S. Continental Shelf Large Marine Ecosystem includes the coastal area from southern
Florida to Cape Hatteras, North Carolina (Shepard 2005). It includes the topographic feature known as
the Blake Plateau, which covers 66,400 nm? (227,750 km?) in water depths of 500 to 1,100 m (Popenoe
and Manheim 2001). The Blake Plateau is bounded by the continental shelf on the west, Cape Hatteras
on the north, the Bahama Banks on the south, and the abyssal plain on the east (Gorsline 1963; Popenoe
and Manheim 2001). The Charleston Bump, a rocky, high-relief outcrop, occurs on the Blake Plateau
between latitude 31° N and 32° N, and between longitude 77.5° W and 79.5° W (Popenoe and Manheim
2001). The continental shelf in this area gently slopes to 55 m (Atkinson et al. 1984), while the
continental slope reaches depths of 1,400 m (Knebel 1984). Portions of the continental slope in this area
are associated with deep-water coral communities at depths of 70 to 1,000 m (Reed and Ross 2005). At
the boundary between the Northeast U.S. Continental Shelf and the Southeast U.S. Continental Shelf,
the continental slope is divided by Hatteras Canyon, the most southerly canyon along the continental
margin of the U.S. east coast. Offshore of Hatteras Canyon, the continental slope is steep and reaches
5,000 m (Rowe 1971). Other notable features are large sand shoals that extend from the barrier islands
off North Carolina (Hunt et al. 1977; Oertel 1985).

The average depth of the Gulf of Mexico is 1,615 m, with a maximum depth of 3,850 m (Pequegnat et al.
1990). Dominant features of the Gulf of Mexico include the Sigsbee Escarpment (steep slope) and the
Alaminos and Keathley Canyons, which divide the escarpment into western and eastern portions
(Roberts et al. 2005). The eastern Gulf of Mexico is dominated by the Florida Escarpment, which is
divided by a series of submarine canyons and contains more than 90 basins (Rowe and Kennicutt 2002).
The western portion is underlain by the Louann Salt Formation, which creates faults and diapirs (salt
domes) often associated with hydrocarbon seeps along the faults. Dominant features in the southern
portion of the Gulf of Mexico are the Campeche Escarpment and the Mexican Ridge, which consists of a
series of valleys and ridges (Escobar-Briones et al. 2008).
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3.0.3.3 Currents, Circulation Patterns, and Water Masses

To analyze the impact of Navy training and testing activities on marine resources (e.g., vegetation and
animals) it is important to know where they occur in the Study Area. Some of the major factors that
influence the distribution of marine resources are currents, circulation patterns, and water masses.

Prevailing winds and the Coriolis effect (the deflection of objects caused by the rotation of the earth)
cause surface waters to move in a gyre, or circular fashion, in ocean basins. In the North Atlantic Ocean,
this gyre system is composed of the Gulf Stream, North Atlantic, Canary, and Equatorial Currents. In the
Gulf of Mexico, the Florida Current is a strong, east-northeast-flowing current that connects the Loop
Current to the Gulf Stream at the entrance to the Florida Straits (Figure 3.0-10).

Surface currents are horizontal movements of water primarily driven by the drag of the wind over the
sea surface. Wind-driven circulation affects the upper 100 m of the water column and therefore drives
the circulation over continental shelves (Hunter et al. 2007). Surface currents of the Atlantic Ocean have
an annual average mean velocity of 1.64 ft./s (0.5 m/s) and include equatorial currents, circumpolar
currents, eastern boundary currents, and western boundary currents (Juliano and Alves 2007). Refer to
Figure 3.0-10 and Table 3.0-5 for a depiction and description of the major surface currents in the Study
Area. Eastern boundary currents are relatively shallow, broad, and slow-moving and travel toward the
equator along the eastern boundaries of ocean basins. Western boundary currents are narrow, deep,
and swift and are a result of the trade winds and the westerlies. In general, eastern boundary currents
carry cold waters from higher latitudes to lower latitudes, and western boundary currents carry warm
waters from lower latitudes to higher latitudes (Reverdin et al. 2003).

In the northern hemisphere, including the Study Area, the influence of the westerlies and the
northeasterly trade winds on North Atlantic currents produce the eastward-flowing Subtropical Counter
Current (Tomczak and Godfrey 2003). Subpolar gyres are also present in the North Atlantic as a result of
the polar easterlies and the westerlies. In the North Atlantic, subpolar gyres rotate counterclockwise
(Tomczak and Godfrey 2003).

The western continental margin of any ocean basin is the location of intense boundary currents; the Gulf
Stream Current is the western boundary current found in the North Atlantic Ocean (Figure 3.0-10). The
Gulf Stream Current is part of a larger current system called the Gulf Stream System that also includes
the Loop Current in the Gulf of Mexico, the Florida Current in the Florida Straits, and the North Atlantic
Current in the central North Atlantic Ocean. The Gulf Stream Current is a powerful surface current,
carrying warm water into the cooler North Atlantic just south of the Northeast Range Complexes
(Pickard and Emery 1990; Verity et al. 1993). In general, the Gulf Stream flows roughly parallel to the
coastline from the Florida Straits to Cape Hatteras, where it is deflected away from the North American
continent and flows northeastward.

The temperature and salinity of water determines its density; density differences cause water masses to
move both vertically and horizontally in relation to one another. Cold, salty, dense water at the surface
will sink, and warm, less saline water will rise. Density differences also drive the horizontal circulation of
deep-water masses throughout ocean basins.
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Figure 3.0-10: Major Currents in the Study Area
AFTT: Atlantic Fleet Training and Testing; OPAREA: Operating Area
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Table 3.0-5: Summary of Current Patterns in Areas Located Outside the Range Complexes

Component

Currents

Northeast U.S. Continental Shelf Large Marine Ecosystem

Bath, ME

Portsmouth Naval
Shipyard; Kittery, ME

Riverine and tidal circulation patterns.

Naval Undersea Warfare
Center Division, Newport
Testing Range

Shallow water coastal currents generated by tidal action and wind. Currents are
affected by open-ocean conditions as well as by tidal exchange and wind-generated
currents in the estuaries.

Naval Submarine Base
New London; Groton, CT

Newport News, VA

Naval Station Norfolk;
Norfolk, VA

Joint Expeditionary Base
Little Creek—Fort Story;
Virginia Beach, VA

Norfolk Naval Shipyard;
Portsmouth, VA

Riverine and tidal circulation patterns near mouth of estuary.
Subject to the influence of larger open oceanic currents and circulation systems.

Southeast U.S. Continental Shelf Large Marine Ecosystem

Naval Submarine Base
Kings Bay; Kings Bay,
GA

Riverine and tidal circulation patterns in middle part of estuary.

Naval Station Mayport,
Jacksonville, FL

Riverine and tidal circulation patterns in the mouth of estuary inlet.
Subject to the influence of larger open oceanic currents and circulation systems.

Port Canaveral, FL

Tidal mixing within shallow dredged channel, plus wind driven circulation.

Gulf of Mexico Large Marine Ecosystem

Pascagoula, MS

Riverine and tidal circulation patterns in mouth of estuary/inlet. Offshore, near coastal
areas subject to influence of larger open oceanic current/circulation.

Gulf of Mexico

The Louisiana coast current flows along the coast of the United States from the mouth
of the Mississippi River to the western Gulf of Mexico. The Yucatan Current flows
north, east, and west as it enters the Gulf of Mexico from the Caribbean Sea.

The Loop Current originates as part of the Yucatan Current and spins in a clockwise
direction and connects with the Florida Current from west to east through the Florida
Straits. Warm and cold core eddy rings develop in the western half of the Gulf of
Mexico between the Loop Current and the Texas/Mexico coast. Cold-core eddy rings
develop off the Florida Current in the eastern Gulf.

Caribbean Sea Large Marine Ecosystem

Other AFTT Areas
(Outside the Range
Complexes)

The Antilles Current flows southeast to northwest along the northern edge of the
Turks and Caicos Islands and Bahama Islands. The Labrador Current flows south
from Labrador Bay.

Labrador Current Open Ocean Area

Other AFTT Areas
(Outside the Range
Complexes)

Labrador surface current and West Greenland surface current move water in a
counter clockwise direction around the outer edges of the Labrador Sea.

West Labrador surface current also moves water farther to the north.

Portions of the deep North Atlantic Current return cold, more dense water back to the
south, away from the Labrador Sea.

Source: (Stewart 2008)

CT: Connecticut; FL: Florida; GA: Georgia; ME: Maine; MS: Mississippi; VA: Virginia.

INTRODUCTION TO AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

3.0-41



ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

Thermohaline circulation—also called the ocean conveyor belt or meridional overturning—is the
continuous horizontal circulation of water masses throughout the ocean. This cycle begins when dense
waters sink and deep-water masses form. Deep-water masses form in the North Atlantic and Southern
Oceans (Dickson and Brown 1994). North Atlantic Deep Water is formed in the Norwegian Sea between
Iceland and Greenland. North Atlantic Deep Water is carried by the Deep Western Boundary Current
along the western continental slope to join Antarctic Bottom Water (Dengler et al. 2004; Pickart 1992).
At the surface, waters are heated and freshwater inputs result in lower salinity. As a result of density
differences and higher sea levels in the Pacific Ocean and Indian Ocean, these surface water masses
return to the Antarctic Ocean and North Atlantic Ocean. In the North Atlantic, these surface waters
undergo evaporative cooling, which increases their densities, resulting in the sinking and formation of
the North Atlantic Deep Water (Huang and Tiedemann 1998).

3.0.3.4 Ocean Fronts

The impacts of Navy training and testing activities are dependent on the intersection between where
the marine resources and those activities occur. Ocean fronts are relevant to the analysis because they
are characterized by increased productivity and biomass (e.g., marine vegetation and animals) (Bost et
al. 2009). Fronts are the boundaries between two water masses with distinct temperatures or densities
and are characterized by rapid changes in specific water properties over short distances. The Study Area
is influenced by the Mid-Atlantic Bight (a curve in the coastline) shelf break front, the Gulf Stream front,
and the Loop Current and Florida Current. As the Gulf Stream Current moves east from Cape Hatteras,
North Carolina it carries warm equatorial waters into the cooler Atlantic Ocean. Cold water flowing
north to south from coastal areas of the northeastern United States (as shown in Figure 3.0-10)
converges with the warmer waters of the Gulf Stream off Cape Hatteras, creating a frontal system.
These fronts can be depicted on maps that show the drastic changes in sea surface temperatures
between water masses. Figure 3.0-11 shows the influence of ocean fronts on the sea surface
temperatures of the Study Area.

A persistent feature that extends from the Mid-Atlantic Bight into New England waters is the front
formed at the intersection of the continental shelf and slope. This front is biologically important and
persists year-round. Phytoplankton (microscopic drifting plants) production is enhanced at this frontal
boundary, often with twice the concentration of phytoplankton found in adjacent waters (Ryan et al.
1999).

North of Cape Hatteras, the Gulf Stream meanders in a wave-like fashion and becomes unstable. These
instabilities in current flow lead to the pinching off of relatively warm or cool waters as either warm- or
cold-core mesoscale eddies (Mann and Lazier 1996). Mesoscale eddies are large (54 to 108 nm wide)
rotating water currents that separate from the main current. They cause cold, deep waters to rise to the
surface (upwelling) or conversely, warm, surface waters to sink (downwelling), and consequently
influence primary production (Sangra et al. 2009) and facilitate the transfer of energy to higher trophic
levels (Godg et al. 2012; Thompson et al. 2012). Warm-core eddies rotate clockwise (anticyclonic) and
bring warm water and associated plankton (drifting organisms), including ichthyoplankton (fish eggs and
larvae), to the colder areas of the northeast shelf. Cold-core eddies rotate counterclockwise (cyclonic)
and deliver cold, nutrient-rich waters and plankton to the surface of the ocean. These types of
mesoscale eddies form around the Gulf Stream and influence the sea surface temperature.
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Figure 3.0-11: Sea Surface Temperature in the Study Area
AFTT: Atlantic Fleet Training and Testing
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Warm- and cold-core eddy rings develop in the western half of the Gulf of Mexico between the Loop
Current and the Texas and Mexico coast. These eddies travel westward and southward in the Gulf (Elliot
1982; Gallaway et al. 2001; Hamilton 1990). The Loop Current and associated eddies are responsible for
circulation in the deepest portions of the Gulf of Mexico (Hamilton 1990). Frontal eddies occur along the
East Florida Shelf (Fiechter and Mooers 2003; Lee et al. 1992) when warm Florida Current front waters
meander seaward beyond the shelf break, allowing colder slope waters to upwell onto the East Florida
Shelf.

3.0.4 ACOUSTIC AND EXPLOSIVES PRIMER

This section introduces basic acoustic principles and terminology describing how sound travels or
“propagates” in air and water. These terms and concepts are used when analyzing potential impacts due
to acoustic sources and explosives used during naval testing and training. This section briefly explains
the transmission of sound; introduces some of the basic mathematical formulas used to describe the
transmission of sound; and defines acoustical terms, abbreviations, and units of measurement. Because
seawater is a very efficient medium for the transmission of sound, the differences between transmission
of sound in water and in air are discussed. Finally, it discusses the various sources of underwater sound,
including physical, biological, and anthropogenic sounds.

3.0.4.1 Terminology/Glossary

Sound is an oscillation in pressure, particle displacement, or particle velocity, as well as the auditory
sensation evoked by these oscillations, although not all sound waves evoke an auditory sensation (i.e.,
they are outside of an animal’s hearing range) (American National Standards Institute 1994). Sound may
be described in terms of both physical and subjective attributes. Physical attributes may be directly
measured. Subjective (or sensory) attributes cannot be directly measured and require a listener to make
a judgment about the sound. Physical attributes of a sound at a particular point are obtained by
measuring pressure changes as sound waves pass. The following material provides a short description of
some of the basic parameters of sound.

3.0.4.1.1 Particle Motion and Sound Pressure

Sound is produced when a medium (air or water in this analysis) is set into motion, often by a vibrating
object within the medium. As the object vibrates, its motion is transmitted to adjacent particles of the
medium. The motion of these particles is transmitted to adjacent particles, and so on. As the sound
wave travels through the medium, the individual particles of the medium oscillate about their original
positions but do not actually move with the sound wave. The result is a mechanical disturbance (the
“sound wave”) that propagates away from the source. The measurable properties of a sound are the
pressure oscillations of the sound wave and the velocity, displacement amplitude, and direction of
particle movements. The basic unit of sound pressure is the pascal (Pa) (1 Pa = 1.45x10™* pounds per
square inch), although the most commonly encountered unit is the micro Pa (uPa) (1 uPa = 1 x 10° Pa).

Animals with an eardrum or similar structure directly detect the pressure component of sound. Some
marine fish also have specializations to detect pressure changes. Certain animals (e.g., most
invertebrates and some marine fish) likely cannot detect sound pressure, only the particle motion
component of sound. Because particle motion is most detectable near a sound source and at lower
frequencies, this difference in acoustic energy sensing mechanisms limits the range at which these
animals can detect most sound sources analyzed in this document.
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3.0.4.1.2 Frequency

The number of oscillations or waves per second is called the frequency of the sound, and the metric is
Hertz (Hz). One Hz is equal to one oscillation per second, and 1 kilohertz (kHz) is equal to

1,000 oscillations per second. The inverse of the frequency is the period or duration of one acoustic
wave.

Frequency is the physical attribute most closely associated with the subjective attribute “pitch”; the
higher the frequency, the higher the pitch. Human hearing generally spans the frequency range from
20 Hz to 20 kHz. The pitch based on these frequencies is subjectively “low” (at 20 Hz) or “high” (at
20 kHz).

Pure tones have a constant, single frequency. Complex tones contain multiple, discrete frequencies,
rather than a single frequency. Broadband sounds are spread across many frequencies. The frequency
range of a sound is called its bandwidth. A harmonic of a sound at a particular frequency is a multiple of
that frequency (e.g., harmonic frequencies of a 2 kHz tone 4 kHz, 6 kHz, 8 kHz, etc.). A source operating
at a nominal frequency may emit several harmonic frequencies at much lower sound pressure levels.

In this document, sounds are generally described as either low- (less than 1 kHz), mid- (1 kHz to 10 kHz),
high- (greater than 10 kHz to 100 kHz), or very high- (greater than 100 kHz) frequency. Hearing ranges of
marine animals (e.g., fish, birds, and marine mammals) are quite varied and are species-dependent. For
example, some fish can hear sounds below 100 Hz and some species of marine mammals have hearing
capabilities that extend above 100 kHz. Discussions of sound and potential impacts must therefore focus
not only on the sound pressure, but the composite frequency of the sound and the species considered.

3.0.4.1.3 Duty Cycle

Duty cycle describes the portion of time that a sound source actually generates sound. It is defined as
the percentage of the time during which a sound is generated over a total operational period. For
example, if a sound navigation and ranging (sonar) source produces a one-second ping once every

10 seconds, the duty cycle is 10 percent. Duty cycles vary among different acoustic sources; in general,
a low duty cycle is 20 percent or less and a high duty cycle is 80 percent or higher.

3.0.4.1.4 Categories of Sound
3.0.4.1.4.1 Signal versus Noise

When sound is purposely created to convey information, communicate, or obtain information about the
environment, it is often referred to as a signal. Examples of sounds that could be considered signals are
sonar pings, marine mammal vocalizations and echolocations, tones used in hearing experiments, and
small sonobuoy explosions used for submarine detection.

Noise is undesired sound (American National Standards Institute 1994). Sounds produced by naval
aircraft and vessel propulsion are considered noise because they represent possible inefficiencies and
increased detectability, which are undesirable. Whether a sound is noise often depends on the receiver
(i.e., the animal or system that detects the sound). For example, small explosives and sonar used to
generate sounds that can locate an enemy submarine produce signals that are useful to sailors engaged
in anti-submarine warfare but are assumed to be noise when detected by marine mammals.
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Noise also refers to all sound sources that may interfere with detection of a signal (background noise)
and the combination of all sounds at a particular location (ambient noise) (American National Standards
Institute 1994).

3.0.4.1.4.2 Impulsive versus Non-Impulsive Sounds

Although no standard definitions exist, sounds may be broadly categorized as impulsive or non-
impulsive. Impulsive sounds feature a very rapid increase to high pressures, followed by a rapid return
to the static pressure. Impulsive sounds are often produced by processes involving a rapid release of
energy or mechanical impacts (Hamernik and Hsueh 1991). Explosions, airgun detonations, and impact
pile driving are examples of impulsive sound sources analyzed in this document. Non-impulsive sounds
lack the rapid rise time and can have longer durations than impulsive sounds. Non-impulsive sound can
be continuous or intermittent. Sonar pings, vessel noise, and underwater transponders are all examples
of non-impulsive sound sources analyzed in this document.

3.0.4.1.4.3 Explosive Detonations

An explosive detonation generates a high-speed shock wave that rises almost instantaneously to a
maximum pressure, then rapidly decays. At the instant of explosion, gas is instantaneously generated at
high pressure and temperature, creating a bubble. In addition, the heat causes a certain amount of
water to vaporize, adding to the volume of the bubble. This action immediately begins to force the
water in contact with the blast front in an outward direction creating an intense pressure wave. This
shock wave passes into the surrounding medium and travels faster than the speed of sound. The near-
instantaneous rise from ambient to high pressures is what makes the shock wave potentially damaging.
As the high pressure wave travels away from the source, it begins to slow and act like an acoustic wave
similar to other impulsive sources that lack the strong shock wave (e.g., airguns). Noise associated with
the blast is also transmitted into the surrounding medium as acoustic waves.

The peak pressure experienced by a receptor (i.e., an animal) is a function of the explosive material, the
net explosive weight (the equivalent explosive energy expressed in weight of TNT), and the distance
from the charge. The peak pressure is higher for larger charge weights at a given distance and decreases
for increasing distances from a given charge. In general, shock wave effects near an explosive charge
increase in proportion to the cube root of the explosive weight (Young 1991). For example, shock wave
impacts will double when the explosive charge weight is increased by a factor of eight (i.e., cube root of
eight equals two).

If the detonation occurs underwater and is not near the surface, gases released during the explosive
chemical reaction form a bubble that pulsates as the gases expand and contract. These bubble
pulsations create pressure waves that are weaker than the original shock wave but can still be
damaging. If the detonation occurs at or just below the surface, a portion of the explosive power is
released into the air and a pulsating gas bubble is not formed.

The detonation depth of an explosive is important because of the propagation effect known as surface-
image interference. For underwater explosions near the sea surface, a distinct interference pattern
arises from reflection from the water's surface. As the source depth or the source frequency decreases,
these two paths increasingly, destructively interfere with each other, reaching total cancellation at the
surface (barring surface reflection scattering loss). This effect can significantly reduce the peak pressures
experienced near the water surface.
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3.0.4.2 Sound Metrics
3.04.2.1 Pressure

Various sound pressure metrics are illustrated in Figure 3.0-12 for a hypothetical (a) pure tone (non-
impulsive), and (b) an impulsive sound. Sound pressure varies differently with time for non-impulsive
and impulsive sounds. As shown in the figure, the non-impulsive sound has a relatively gradual rise in
pressure from static pressure (the ambient pressure without the added sound), while the impulsive
sound has a near-instantaneous rise to a higher peak pressure. The peak pressure shown on both
illustrations is the maximum absolute value of the instantaneous sound pressure during a specified time
interval, which accounts for the values of peak pressures below the static pressure (American National
Standards Institute 1994). Peak-to-peak pressure is the difference between the maximum and minimum
sound pressures. The root mean square sound pressure is often used to describe the average pressure
level of sounds. As the name suggests, this method takes the square root of the average squared sound
pressure values over a time interval. The duration of this time interval can have a strong effect on the
measured root mean square sound pressure for a given sound, especially where pressure levels vary
significantly, as during an impulse. If the analysis duration includes a significant portion of the waveform
after the impulse has ended and the pressure has returned to near static, the root mean square level
would be relatively low. If the analysis duration includes the highest pressures of the impulse and
excludes the portion of the waveform after the impulse has terminated, the root mean square level
would be comparatively high. For this reason, it is important to specify the duration used to calculate
the root mean square pressure for impulsive sounds.

(@)

—_—
o
=

»
»

period

[

»
>

>
— ]

peak

A#._ | ms v
V U peaklto-peak
static pressure

* static pressure

instantanecus
sound pressure
sound pressure

instantanecus

Iy

peak-to-peak

\ \medlum pressure

ASAY

A\ medium pressure

A

A J

time

v

time

Figure 3.0-12: Various Sound Pressure Metrics for a Hypothetical
(a) Pure Tone (Non-Impulsive) and (b) Impulsive Sound

3.0.4.2.1.1 Sound Pressure Level

Because mammalian ears can detect large pressure ranges and humans judge the relative loudness of
sounds by the ratio of the sound pressures (a logarithmic behavior), sound pressure level is described by
taking the logarithm of the ratio of the sound pressure to a reference pressure (American National
Standards Institute 1994). Use of a logarithmic scale compresses the wide range of pressure values into
a more usable numerical scale.

Sound levels are normally expressed in decibels (dB). To express a pressure X in decibels using a
reference pressure X, the equation is:
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The pressure X is the root-mean-square value of the pressure. When a value is presented in decibels, it is
important to specify the value and units of the reference pressure. Normally the decibel value is given,
followed by the text “re,” meaning “with reference to,” and the value and unit of the reference
pressure. The standard reference pressures are 1 uPa for water and 20 pPa for air (American National
Standards Institute 1994). It is important to note that, because of the difference in reference units
between air and water, the same absolute pressures would result in different decibel values for each
medium.

3.0.4.2.1.2 Sound Exposure Level

When analyzing effects on marine animals from multiple moderate-level sounds, it is necessary to have
a metric that quantifies cumulative exposures (American National Standards Institute 1994). The sound
exposure level can be thought of as a composite metric that represents both the intensity of a sound
and its duration. Individual time-varying noise events (e.g., a series of sonar pings) have two main
characteristics: (1) a sound level that changes throughout the event and (2) a period of time during
which the event is heard. Cumulative sound exposure level provides a measure of the net impact of the
entire acoustic event, but it does not directly represent the sound level heard at any given time. Sound
exposure level is determined by calculating the decibel level of the cumulative sum-of-squared
pressures over the duration of a sound, with units of dB re 1 micro pascal-squared seconds (uPa’s) for
sounds in water.

Some rules of thumb for sound exposure level are as follows:

e The numeric value of sound exposure level is equal to the sound pressure level of a one-second
sound that has the same total energy as the exposure event. If the sound duration is one
second, sound pressure level and sound exposure level have the same numeric value (but not
the same reference quantities). For example, a one-second sound with a sound pressure level of
100 dB re 1 pPa has a sound exposure level of 100 dB re 1 squared micro pascal-second (uPa’-s).

e If the sound duration is constant but the sound pressure level changes, sound exposure level will
change by the same number of decibels as the sound pressure level.

e If the sound pressure level is held constant and the duration (T) changes, sound exposure level
will change as a function of 10logo(7):

= 10log1(10) = 10, so increasing duration by a factor of 10 raises sound exposure level by
10 dB.

= 10log1(0.1) =—-10, so decreasing duration by a factor of 10 lowers sound exposure level
by 10 dB.

=  Since 10logy,(2) = 3, doubling the duration increases sound exposure level by 3 dB.

= 10logy(1/2) = -3, so halving the duration lowers sound exposure level by 3 dB.

Figure 3.0-13 illustrates the summation of energy for a succession of sonar pings. In this hypothetical
case, each ping has the same duration and sound pressure level. The sound exposure level at a
particular location from each individual ping is 100 dB re 1 uPa’s (red circles). The upper, blue curve
shows the running total or cumulative sound exposure level.
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Figure 3.0-13: Summation of Acoustic Energy (Cumulative Exposure Level, or Sound Exposure Level) from a
Hypothetical, Intermittently Pinging, Stationary Sound Source (EL = Exposure Level)

After the first ping, the cumulative sound exposure level is 100 dB re 1 pPa’s. Since each ping has the
same duration and sound pressure level, receiving two pings is the same as receiving a single ping with
twice the duration. The cumulative sound exposure level from two pings is therefore 103 dB re 1 pPa’s.
The cumulative sound exposure level from four pings is 3 dB higher than the cumulative sound exposure
level from two pings, or 106 dB re 1 pPa’s. Each doubling of the number of pings increases the
cumulative sound exposure level by 3 dB.

Figure 3.0-14 shows a more realistic example where the individual pings do not have the same sound
pressure level or sound exposure level. These data were recorded from a stationary hydrophone as a
sound source approached, passed, and moved away from the hydrophone. As the source approached
the hydrophone, the received sound pressure level from each ping increased, causing the sound
exposure level of each ping to increase. After the source passed the hydrophone, the received sound
pressure level and sound exposure level from each ping decreased as the source moved farther away
(downward trend of red line), although the cumulative sound exposure level increased with each
additional ping received (slight upward trend of blue line). The main contributions are from those pings
with the highest individual sound exposure levels. Individual pings with sound exposure levels 10 dB or
more below the ping with the highest level contribute little (less than 0.5 dB) to the total cumulative
sound exposure level. This is shown in Figure 3.0-14 where only a small error is introduced by summing
the energy from the eight individual pings with sound exposure level greater than 185 dB re 1 pPa’s
(black line), as opposed to including all pings (blue line).
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Figure 3.0-14: Cumulative Sound Exposure Level under Realistic Conditions with a Moving,
Intermittently Pinging Sound Source (Cumulative Exposure Level = Sound Exposure Level)

3.0.4.2.1.3 Impulse (Pa-s)

Impulse is a metric used to describe the pressure and time component of an intense shock wave from an
explosive source. The impulse calculation takes into account the magnitude and duration of the initial
peak positive pressure, which is the portion of an impulsive sound most likely to be associated with
damage. Specifically, impulse is the time integral of the initial peak positive pressure with units pascal-
seconds (Pa-s). The peak positive pressure for an impulsive sound is shown in Figure 3.0-12b as the first
and largest pressure peak above static pressure. This metric is used to assess potential injurious effects
from explosives.

3.0.4.3 Loudness and Auditory Weighting Functions

Animals, including humans, are not equally sensitive to sounds across their entire hearing range. The
subjective judgment of a sound level by a receiver such as an animal is known as loudness. Two sounds
received at the same sound pressure level (an objective measurement), but at two different frequencies,
may be perceived by an animal at two different loudness levels depending on its hearing sensitivity
(lowest sound pressure level at which a sound is first audible) at the two different frequencies.
Furthermore, two different species may judge the relative loudness of the two sounds differently.

Auditory weighting functions are a method common in human hearing risk analysis to account for
differences in hearing sensitivity at various frequencies. This concept can be applied to other species as
well. When used in analyzing the impacts of sound on an animal, auditory weighting functions adjust
received sound levels to emphasize ranges of best hearing and de-emphasize ranges of less or no
sensitivity. A-weighted sound levels, often seen in units of “dBA,” (A-weighted decibels) are frequency-
weighted to account for the sensitivity of the human ear to a barely audible sound. Many measurements
of sound in air appear as A-weighted decibels in the literature because the intent of the authors is often
to assess noise impacts on humans.
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3.0.4.4 Predicting How Sound Travels

Sounds are produced throughout a wide range of frequencies, including frequencies beyond the audible
range of a given receptor. Most sounds heard in the environment do not consist of a single frequency,
but rather a broad band of frequencies differing in sound level. The intensities of each frequency add to
generate perceptible sound.

The speed of sound is not affected by its intensity, amplitude, or frequency, but rather depends wholly
on characteristics of the medium through which it is passing. Sound generally travels faster as the
density of the medium increases. Speeds of sound through air are primarily influenced by air
temperature, relative humidity, and pressure, averaging about 1,115 ft./s (340 m/s) at standard
barometric pressure. Sound speeds in air increase as air temperature increases. Sound travels differently
in the water than in air because seawater is a very efficient medium for the transmission of sound.
Sound moves at a faster speed in water, about 4,921 ft./s (1,500 m/s). The speed of sound through
water is influenced by temperature, pressure, and salinity because sound travels faster as any of these
parameters increase.

In the simple case of sound propagating from a point source without obstruction or reflection, the
sound waves take on the shape of an expanding sphere. As spherical propagation continues, the sound
energy is distributed over an ever-larger area following the inverse square law: the intensity of a sound
wave decreases inversely with the square of the distance between the source and the receptor. For
example, doubling the distance between the receptor and a sound source results in a reduction in the
intensity of the sound of one-fourth of its initial value; tripling the distance results in one-ninth of the
original intensity, and so on (Figure 3.0-15). As expected, sound intensity drops at increasing distance
from the point source. In spherical propagation, sound pressure levels drop an average of 6 dB for every
doubling of distance from the source.

While the concept of a sound wave traveling from its source to a receptor is relatively simple, sound
propagation is quite complex because of the simultaneous presence of numerous sound waves of
different frequencies and other phenomena such as reflections of sound waves and subsequent
constructive (additive) or destructive (cancelling) interferences between reflected and incident waves.
Other factors such as refraction, diffraction, bottom types, and surface conditions also affect sound
propagation. While simple examples are provided here for illustration, the Navy Acoustic Effects Model
used to quantify acoustic exposures to marine mammals and sea turtles takes into account the influence
of multiple factors to predict acoustic propagation (Marine Species Modeling Team 2013).
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Figure 3.0-15: Graphical Representation of the Inverse-Square Relationship in Spherical Spreading

3.0.4.4.1 Sound Attenuation and Transmission Loss

As a sound wave passes through a medium, the intensity decreases with distance from the sound
source. This phenomenon is known as attenuation or propagation loss. Sound attenuation may be
described in terms of transmission loss (TL). The units of transmission loss are dB. The transmission loss
is used to relate the source level (SL), defined as the sound pressure level produced by a sound source at
a distance of 1 m, and the received level (RL) at a particular location, as follows:

RL=SL-TL.
The main contributors to sound attenuation are as follows:

e Geometrical spreading of the sound wave as it propagates away from the source
e Sound absorption (conversion of sound energy into heat)

e Scattering, diffraction, multipath interference, boundary effects

e Other nongeometrical effects (Urick 1983).

3.0.4.4.1.1 Spreading Loss

Spreading loss or divergence loss is a geometrical effect representing regular weakening of a sound
wave as it spreads out from a source (Campbell et al. 1988). Spreading describes the reduction in sound
pressure caused by the increase in surface area as the distance from a sound source increases. Spherical
and cylindrical spreading are common types of spreading loss.

As described before, a point sound source in a homogeneous medium without boundaries will radiate
spherical waves—the acoustic energy spreads out from the source in the form of a spherical shell. As the
distance from the source increases, the shell surface area increases. If the sound power is fixed, the
sound intensity must decrease with distance from the source (intensity is power per unit area). The
surface area of a sphere is 4nr’, where r is the sphere radius, so the change in intensity is proportional to
the radius squared. This relationship is known as the spherical spreading law. The transmission loss for
spherical spreading is:
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TL = 20logor

where r is the distance from the source. This is equivalent to a 6 dB reduction in sound pressure level for
each doubling of distance from the sound source. For example, calculated transmission loss for spherical
spreading is 40 dB at 100 m and 46 dB at 200 m.

In cylindrical spreading, spherical waves expanding from the source are constrained by the water surface
and the seafloor and take on a cylindrical shape. In this case the sound wave expands in the shape of a
cylinder rather than a sphere and the transmission loss is:

TL = 10logor

Cylindrical spreading is an approximation to wave propagation in a water-filled channel with horizontal
dimensions much larger than the depth. Cylindrical spreading predicts a 3 dB reduction in sound
pressure level for each doubling of distance from the source. For example, calculated transmission loss
for cylindrical spreading is 20 dB at 100 m and 23 dB at 200 m.

3.0.4.4.1.2 Reflection and Refraction

When a sound wave propagating in a medium encounters a second medium with a different density or
sound speed (e.g., the air-water boundary) part of the incident sound will be reflected back into the first
medium and part will be transmitted into the second medium (Kinsler et al. 1982). If the second medium
has a different sound speed than the first, the propagation direction will change as the sound wave
enters the second medium; this phenomenon is called refraction. Refraction may also occur within a
single medium if the sound speed varies in the medium.

Refraction of sound resulting from spatial variations in the sound speed is one of the most important
phenomena that affects sound propagation in water (Urick 1983). The sound speed in the ocean
primarily depends on hydrostatic pressure (i.e., depth) and temperature. Sound speed increases with
both hydrostatic pressure and temperature. In seawater, temperature has the most important effect on
sound speed for depths less than about 300 m. Below 1,500 m, the hydrostatic pressure is the dominant
factor because the water temperature is relatively constant. The variation of sound speed with depth in
the ocean is called a sound speed profile.

Although the actual variations in sound speed are small, the existence of sound speed gradients in the
ocean has an enormous effect on the propagation of sound in the deep ocean. If one pictures sound as
rays emanating from an underwater source, the propagation of these rays changes as a function of the
sound speed profile in the water column. Specifically, the directions of the rays bend toward regions of
slower sound speed. This phenomenon creates ducts in which sound becomes “trapped,” allowing it to
propagate with high efficiency for large distances within certain depth boundaries. During winter
months, the reduced sound speed at the surface due to cooling can create a surface duct that efficiently
propagates sound such as shipping noise. The deep sound channel or Sound Frequency and Ranging
channel is another duct that exists where sound speeds are lowest in the water column (600 m—1,200 m
depth at the mid-latitudes). Intense low-frequency underwater sounds, such as explosions, can be
detected halfway around the world from their source via the Sound Frequency and Ranging channel
(Baggeroer and Munk 1992).
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3.0.4.4.1.3 Diffraction, Scattering, and Reverberation

Sound waves experience diffraction in much the same manner as light waves. Diffraction may be
thought of as the bending of a sound wave around an obstacle. Common examples include sound heard
from a source around the corner of a building and sound propagating through a small gap in an
otherwise closed door or window. An obstacle or inhomogeneity (e.g., smoke, suspended particles, or
gas bubbles) in the path of a sound wave causes scattering if secondary sound spreads out fromitin a
variety of directions (Pierce 1989). Scattering is similar to diffraction. Normally diffraction is used to
describe sound bending or scattering from a single object, and scattering is used when there are
multiple objects. Reverberation, or echo, refers to the prolongation of a sound that occurs when sound
waves in an enclosed space are repeatedly reflected from the boundaries defining the space, even after
the source has stopped emitting.

3.0.4.4.1.4 Multipath Propagation

In multipath propagation, sound may not only travel a direct path from a source to a receiver, but also
be reflected from the surface or bottom multiple times before reaching the receiver (Urick 1983). At
some distances, the reflected wave will be in phase with the direct wave (their waveforms add together)
and at other distances the two waves will be out of phase (their waveforms cancel). The existence of
multiple sound paths, or rays, arriving at a single point can result in multipath interference, a condition
that permits the addition and cancellation between sound waves resulting in the fluctuation of sound
levels over short distances. A special case of multipath propagation loss is called the Lloyd mirror effect,
where the sound field near the water's surface reaches a minimum because of the destructive
interference (cancellation) between the direct sound wave and the sound wave being reflected from the
surface. This can cause the sound level to decrease dramatically within the top few meters of the water
column.

3.0.4.4.1.5 Surface and Bottom Effects

Because the sea surface reflects and scatters sound, it has a major effect on the propagation of
underwater sound in applications where either the source or receiver is at a shallow depth (Urick 1983).
If the sea surface is smooth, the reflected sound pressure is nearly equal to the incident sound pressure;
however, if the sea surface is rough, the amplitude of the reflected sound wave will be reduced.

The sea bottom is also a reflecting and scattering surface, similar to the sea surface. Sound interaction
with the sea bottom is more complex, however, primarily because the acoustic properties of the sea
bottom are more variable and the bottom is often layered into regions of differing density and sound
speed. The Lloyd mirror effect may also be observed from sound sources located near the sea bottom.
For a hard bottom such as rock, the reflected wave will be approximately in phase with the incident
wave. Thus, near the ocean bottom, the incident and reflected sound pressures may add together,
resulting in an increased sound pressure near the sea bottom.

3.0.4.4.2 Air-Water Interface

Sound from aerial sources, such as aircraft, muzzle blasts, and projectile sonic booms, can be
transmitted into the water. The most studied of these sources are fixed-wing aircraft and helicopters,
which create noise with most energy below 500 Hz. Noise levels in water are highest at the surface and
are highly dependent on the altitude of the aircraft and the angle at which the aerial sound encounters
the ocean surface. Transmission of the sound once it is in the water is identical to any other sound as
described in the section above.
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Transmission of sound from a moving airborne source to a receptor underwater is influenced by
numerous factors and has been addressed by Urick (1983), Young (1973), Richardson et al. (1995), Eller
and Cavanagh (2000), Laney and Cavanagh (2000), and others. Sound is transmitted from an airborne
source to a receptor underwater by four principal means: (1) a direct path, refracted upon passing
through the air-water interface; (2) direct-refracted paths reflected from the bottom in shallow water;
(3) evanescent transmission in which sound travels laterally close to the water surface; and

(4) scattering from interface roughness due to wave motion.

Airborne sound is refracted upon transmission into water because sound waves move faster through
water than through air (a ratio of about 0.23:1). Based on this difference, the direct sound path is
reflected if the sound reaches the surface at an angle more than 13 degrees from vertical. As a result,
most of the acoustic energy transmitted into the water from an aircraft arrives through a relatively
narrow cone extending vertically downward from the aircraft (Figure 3.0-16). The intersection of this
cone with the surface traces a “footprint” directly beneath the flight path, with the width of the
footprint being a function of aircraft altitude. Sound may enter the water outside of this cone due to
surface scattering and as evanescent waves, which travel laterally near the water surface.
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Figure 3.0-16: Characteristics of Sound Transmission through the Air-Water Interface
(Richardson et al. 1995)

The sound pressure field is actually doubled (+6 dB) at the air-to-water interface because of the large
difference in the acoustic properties of water and air. For example, an airborne sound with a sound
pressure level of 100 dB re 1 uPa at the sea surface becomes 106 dB re 1 uPa just below the surface. The
pressure and sound levels then decrease with increasing distance as they would for any other in-water
noise.
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3.0.4.4.3 Sonic Booms

A sonic boom occurs when an object, such as an aircraft or projectile, exceeds the speed of sound
(referred to as supersonic flight). When an object exceeds the speed of sound, air molecules are pushed
aside with great force, forming a shock front much like a boat creates a bow wave. Supersonic aircraft
can generate two shock fronts. One is immediately in front of the aircraft; the other is immediately
behind it. These shock fronts “push” a sharply defined surge in air pressure in front of them, creating a
sonic boom consisting of two very closely spaced impulses. The two impulses are usually heard as a
single sonic boom.

Sonic booms differ from most other sounds because they are impulsive, there is no warning of their
impending occurrence, and the peak levels of a sonic boom are higher than those for most other types
of airborne noise. Although objects exceeding the speed of sound always create a sonic boom, not all
sonic booms are heard near the water or ground surface. As altitude increases, air temperature
normally decreases, and these layers of temperature change cause the shock front to be turned upward
as it travels toward the ground. Depending on the altitude of the aircraft and its speed, the shock fronts
of many sonic booms are bent upward sufficiently that they never reach the ground. This same
phenomenon also acts to limit the width (area covered) of those sonic booms that actually do reach the
ground.

3.0.4.5 Ambient Noise

Ambient noise is the collection of ever-present sounds of both natural and man-made origin. Ambient
noise in the ocean comprises sound generated by natural physical, natural biological, and anthropogenic
(human-generated) sources (Figure 3.0-17). Preindustrial physical and biological noise sources in marine
environments were often not high enough to interfere with the hearing of marine animals (Richardson
et al. 1995). However, the increase in anthropogenic noise sources in recent times is a concern.

Except for some sounds generated by marine mammals, most natural ocean sound is broadband
(composed of a spectrum of numerous frequencies). Virtually the entire frequency spectrum is
represented in ambient sound sources as shown in Figure 3.0-17 (National Research Council 2003
adapted from Wenz 1962). Earthquakes and explosions produce sound signals from 1 Hz to 100 Hz;
marine species can produce signals from 100 Hz to more than 10,000 Hz; and commercial shipping,
industrial activities, and naval ships have signals between 10 Hz and 10,000 Hz (Figure 3.0-17). Spray and
bubbles associated with breaking waves are the major contributors to the ambient sound in the 500 Hz
to 100,000 Hz range. At frequencies greater than 100,000 Hz, “thermal noise” caused by the random
motion of water molecules is the primary source. Ambient sources, especially from wave and tidal
action, can cause coastal environments to have particularly high ambient sound levels.
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Figure 3.0-17: Oceanic Ambient Noise Levels from 1 Hz to 100,000 Hz,
Including Frequency Ranges for Prevalent Noise Sources
From National Research Council (2003), adapted from Wenz (1964)
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3.0.4.6 Underwater Sounds

Physical, biological, and anthropogenic sounds all contribute to the ambient underwater noise
environment. Example source levels for various underwater sounds are shown in Table 3.0-6. Many
naturally occurring sounds have source levels similar to anthropogenic sounds.

Table 3.0-6: Representative Source Levels of Common Underwater Sounds

Source

Source Level
(dB re 1 pPa at 1 m)

Icebreaker Ship

193*

Large Tanker

186"

Seismic Airgun Array (32 guns)

259 (peak)*

Dolphin Whistles 125-173"
Dolphin Clicks 194-219°
Humpback Whale Song 144-174°
Snapping Shrimp 183-189*
Sperm Whale Click 236°
Naval Mid-Frequency Active Sonar (SQS-53) 235
Lightning Strike 260°
Seafloor Volcanic Eruption 255’

! (Richardson et al. 1995), > (Rasmussen et al. 2002), * (Payne and Payne 1985;
Thompson et al. 1979), * (Au and Banks 1998), ° (Levenson 1974; Watkins 1980),
® (Hill 1985),” (Northrop 1974)

3.0.4.6.1 Physical Sources of Underwater Sound

Physical processes that create sound in the ocean include rain, wind, waves, sea ice, lightning strikes at
the sea surface, undersea earthquakes, and eruptions from undersea volcanoes. Generally, these sound
sources contribute to a rise in the ambient sound levels on an intermittent basis. Underwater sound
from rain typically is between 1 and 10 kHz. Wind produces frequencies between 100 Hz and 30 kHz,
while wave-generated sound is a significant contributor in the infrasonic range (i.e., 1 to 20 Hz)
(Simmonds et al. 2003). Seismic activity results in the production of low-frequency sounds that can be
heard for great distances.

3.0.4.6.2 Biological Sources of Underwater Sound

Marine animals use sound both passively and actively to navigate, communicate, locate food,
reproduce, and detect predators and other important environmental cues. Sounds produced by marine
species can increase ambient sound levels by nearly 20 dB over the range of a few kHz (e.g., crustaceans
and fish) or over the range of tens to hundreds of kHz (e.g., dolphin clicks and whistles). For example,
reproductive activity, including courtship and spawning, accounts for the majority of sounds produced
by fish. During the spawning season, croakers (family Sciaenidae) vocalize for many hours and often
dominate the acoustic environment (Ramcharitar et al. 2006). Other species, including baleen whales
(Mysticetes) and toothed whales and dolphins (Odontocetes) produce a wide variety of sounds in many
different behavioral contexts. These sounds can include tonal calls, clicks, whistles, and pulsed sounds,
which cover a wide range of frequencies depending on the species and sound type produced. For
instance, bottlenose dolphin clicks and whistles have a dominant frequency range of 110 to 130 kHz and
3.5 to 14.5 kHz, respectively (Au 1993). In addition, sperm whale clicks range in frequency from 0.1 kHz
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to 30 kHz, with dominant energy in two bands (2 to 4 kHz and 10 to 16 kHz) (Richardson et al. 1995).
Blue and fin whales produce low-frequency moans at frequencies of 10 to 25 Hz. Colonies of snapping
shrimp can generate sounds at frequencies of 2 to 15 kHz.

3.0.4.6.3 Anthropogenic Sources of Underwater Sound

In addition to sounds generated during Navy training and testing, anthropogenic (human-generated)
sound is introduced into the ocean by a number of sources, including non-military vessel traffic,
industrial operations onshore (pile driving), seismic profiling for oil exploration, oil drilling, and
underwater explosions. Noise levels resulting from human activities in coastal and offshore areas are
increasing; however, there are few historical records of ambient noise data to substantiate the level of
increase. Some studies have documented increases in ambient noise off California over the last several
decades (Andrew et al. 2002; McDonald et al. 2006; McDonald et al. 2008).

Commercial shipping is the most widespread source of human-made, low-frequency (0 to 1,000 Hz)
noise in the oceans and may contribute more than 75 percent of all human-made sound in the sea
(International Council for the Exploration of the Sea 2005), particularly in coastal areas and near
shipping lanes (see Figure 3.11-3 for commercial shipping lanes in the Study Area). There are
approximately 20,000 large commercial vessels at sea worldwide at any given time. Because low-
frequency sounds carry for long distances, a large vessel can be detected 75 to 250 nm away (Polefka
2004). The dominant component of low-frequency ambient noise is commercial tankers, which
contribute twice as much noise as cargo vessels and at least 100 times as much noise as research vessels
(Hatch et al. 2008). Most of these sounds are produced as a result of propeller cavitation (when air
spaces created by the motion of propellers collapse) (Southall et al. 2007).

High-intensity, low-frequency impulsive sounds are emitted during seismic surveys to determine the
structure and composition of the geological formations below the sea bed to identify potential
hydrocarbon reservoirs (i.e., oil and gas exploration) (Simmonds et al. 2003).

3.0.4.7 Aerial Sounds

Aerial sounds may be produced by physical, biological, or anthropogenic sources. These sounds may be
transmitted across the air-water interface as well. Of the physical sources of sound, surf noise is one of
the most dominant. The highest sound levels from surf are typically low frequency (below 100 Hz).
Biological sources of sound can be a significant contribution to the noise level in coastal environments
such as areas occupied by highly vocal sea lions. Anthropogenic noise sources like ships, industrial sites,
cars, and airplanes are also potential contributors.

3.0.5 OVERALL APPROACH TO ANALYSIS

The overall approach to analysis in this EIS/OEIS included the following general steps:

e Identification of resources for analysis

Resource-specific impacts analysis for individual stressors
Resource-specific impacts analysis for multiple stressors
Examination of potential population-level impacts

Cumulative impacts analysis

e Consideration of mitigations to reduce identified potential impacts
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Navy training and testing activities in the Proposed Action may create one or more stimuli that cause
stress on a resource. Each proposed Navy activity was examined to determine its potential stressors
(Table 3.0-7). Not all stressors affect every resource, nor do all proposed Navy activities produce all
stressors (Table 3.0-8). The potential direct, indirect, and cumulative impacts of the Proposed Action
were analyzed based on these potential stressors being present with the resource. Direct impacts are
caused by the action and occur at the same time and place. Indirect impacts result when a direct impact
on one resource induces an impact on another resource (referred to as a secondary stressor). Indirect
impacts would be reasonably foreseeable because of a functional relationship between the directly
impacted resource and the secondarily impacted resource. For example, a significant change in water
quality could secondarily impact those resources that rely on water quality such as marine animals and
public health and safety.

First, a preliminary analysis was conducted to determine the environmental resources potentially
impacted and associated stressors. The term stressor is broadly used in this document to refer to an
agent, condition, or other stimulus that causes stress to an organism or alters physical, socioeconomic,
or cultural resources. Secondly, each resource was analyzed for potential impacts of individual stressors,
followed by an analysis of the combined impacts of all stressors related to the Proposed Action.

A cumulative impact analysis was conducted to evaluate the incremental impact of the Proposed Action
when added to other past, present, and reasonably foreseeable future actions (Chapter 4, Cumulative
Impacts). Mitigation measures are discussed in detail in Chapter 5 (Standard Operating Procedures,
Mitigation, and Monitoring).

In this phased approach, the initial analyses were used to develop each subsequent step so the analysis
focused on relevant issues (defined during scoping) that warranted the most attention. The systematic
nature of this approach allowed the Proposed Action with the associated stressors and potential impacts
to be effectively tracked throughout the process. This approach provides a comprehensive analysis of
applicable stressors and potential impacts. Each step is described in more detail below.

3.0.5.1 Resources and Issues Evaluated

Physical resources and issues evaluated include marine sediments, marine water quality, and air quality.
Biological resources (including threatened and endangered species) evaluated include marine habitats,
marine mammals, sea turtles and other marine reptiles, birds, marine vegetation, marine invertebrates,
and fish. Human resources evaluated in this EIS/OEIS include cultural resources, socioeconomics, and
public health and safety.

3.0.5.2 Resources and Issues Eliminated from Further Consideration

Resources and issues considered but not carried forward for further consideration include land use,
demographics, environmental justice, and children’s health and safety. Land use was eliminated from
further consideration because the offshore activities in the Proposed Action would not be relevant to
land use issues and no new actions are being proposed that would include relevant land use.
Demographics were eliminated from further consideration because implementation of the Proposed
Action would not result in a change in the demographics within the Study Area of the counties of the
coastal states that abut the Study Area. EO 12898, Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations, was eliminated as an issue for further consideration
because there were no disproportionately high and adverse human health or environmental impacts
from the Proposed Action on minority populations and low-income populations. Similarly, EO 13045,
Protection of Children from Environmental Health Risks and Safety Risks, was eliminated as an issue for
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further consideration because there were no child protection concerns identified from implementation

of the Proposed Action.

Table 3.0-7: List of Stressors Analyzed

Components and Stressors for Physical Resources

Sediments and Water Quality
e Explosives and explosion byproducts
o Metals
e Chemicals other than explosives
e Other materials

Air Quality
e Criteria pollutants
e Hazardous air pollutants

Components and Stressors for Biological Resources

Acoustic Stressors
e Sonar and other active sources
Explosives
Pile driving
Swimmer defense airguns
Weapons firing noise
Vessel noise
e Aircraft noise

Energy Stressors
e Electromagnetic devices
e High energy lasers

Physical Disturbance and Strike Stressors
e Vessels

In-water devices

Aircraft and aerial targets

Military expended materials

Seafloor devices

Entanglement Stressors
o Fiber optic cables and guidance wires
e Parachutes

Ingestion Stressors
o Military expended materials from munitions
o Military expended materials other than munitions

Secondary Stressors
o Habitat (sediments and water quality; air quality)
e Prey

Components and Stressors for Human Resources

Cultural Resources Stressors
e Acoustic
e Physical disturbance

Socioeconomic Stressors
o Accessibility
e Airborne acoustics
e Physical disturbance and strikes
e Secondary impacts from availability of resources

Public Health and Safety Stressors

Underwater energy

In-air energy

Physical interactions

Secondary stressors (sediments and water quality)
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Table 3.0-8: Stressors by Warfare and Testing Area
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Training Activities
Anti-Air Warfare v v v v v v v v v
Amphibious Warfare v v v v v v v
Strike Warfare v v v v v v v v
Anti-Surface Warfare v v v v v v v v v v
Anti-Submarine Warfare v v v v v v v v v
Electronic Warfare v v v v v v v
Mine Warfare v v v v v v v v v v v
Major Exercises v v v v v v v v v
Other Training Activities v v v v v v v v
Testing Activities
Anti-Air Warfare v v v v v v v v v
Anti-Surface Warfare v v v v v v v v v v v
Electronic Warfare v v v v v v
Anti-Submarine Warfare v v v v v v v v v
Mine Warfare v v v v v v v v v v v
New Ship Construction v v v v v v v v v
Shock Trials v v v v v v v v
Life Cycle Activities v v v v v v v v v
Naval Surffice W_ar_ffare Center v v v v v v v v v v v
Panama City Activities
Naval Undersea Warfare Center
Division, Newport Testing v v v v v v v
Range Activities
South Florida Ocean
Measurement Facility Activities v v v v v v v v
Ant|-Surface/Anti-Submarine v v v v v v v v v v
Warfare Testing
Mine Warfare Testing v v v v v v v v v
Shipboa_lrd Protections Syste_ms v v v v v v v v
and Swimmer Defense Testing
Unmanned Vehicle Testing v v v v v v v v
Other Testing Activities v v v v v v v
Martha’s Vineyard Coastal
Observatory Acoustic v v v v
Communications Experiment
Sediment Acoustics v v v v
Northwestlant Tomography v v v v
Experiment
East Qoast Shallow Water v v v v
Experiment
INTRODUCTION TO AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 3.0-63



ATLANTIC FLEET TRAINING AND TESTING EIS/OEIS FINAL VERSION (AUGUST 2013)

3.0.5.3 Identification of Stressors for Analysis

The proposed training and testing activities were evaluated to identify specific components that could
act as stressors (Table 3.0-7) by having direct or indirect impacts on the environment. This analysis
included identification of the spatial variation of the identified stressors. The warfare and testing areas
along with their associated environmental stressors are identified in Table 3.0-8. Matrices were
prepared to identify associations between stressors, resources, training and testing activities, warfare
and testing areas, range complexes, and alternatives. The following subsections describe the
environmental stressors for biological resources in more detail. Each description contains a list of
activities in which the stressor may occur. Refer to Appendix F (Training and Testing Activities Matrices)
for more information on stressors associated with each training and testing activity. Resources that may
occur or are known to occur within the Study Area and that may be exposed to the identified stressors
are also listed in Appendix F (Training and Testing Activities Matrices). Stressors for physical resources
(sediments and water quality, air quality) and human resources (cultural resources, socioeconomic
resources, and public health and safety) are described in their respective sections of Chapter 3 (Affected
Environment and Environmental Consequences).

A preliminary analysis identified the stressor/resource interactions that warrant further analysis in the
EIS/OEIS based on scoping, previous NEPA analyses, and opinions of subject matter experts.
Stressor/resource interactions that were determined to have negligible or no impacts were not carried
forward for analysis in the EIS/OEIS.

3.0.5.3.1 Acoustic Stressors

This section describes the characteristics of sounds produced during naval training and testing and the
relative magnitude and location of these sound-producing activities. This provides the basis for analysis
of acoustic and explosive impacts on resources in the remainder of Chapter 3 (Affected Environment
and Environmental Consequences). For additional details on the properties of sound and explosives, see
Section 3.0.4 (Acoustic and Explosives Primer).

3.0.5.3.1.1 Sonar and Other Active Acoustic Sources

Sonar and other non-impulsive sound sources emit sound waves into the water to detect objects, safely
navigate, and communicate. Most systems operate within specific frequencies (although some harmonic
frequencies may be emitted at lower sound pressure levels). Sonar use associated with anti-submarine
warfare would emit the most non-impulsive sound underwater during training and testing activities.
Sonar use associated with mine warfare would also contribute a notable portion of overall non-
impulsive sound. Other sources of non-impulsive sound include acoustic communications, sonar used in
navigation, and other sound sources used in testing. General categories of sonar systems are described
in Section 2.3.1 (Sonar Systems and Other Acoustic Sensors). The use of each acoustic source class
proposed under each alternative is shown in Table 3.0-9. The proposed use of some acoustic source
classes changed after publication of the AFTT Draft EIS/OEIS due to refinement of training and testing
model inputs and changes to the tempo or location of certain proposed activities (see Foreword).
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Table 3.0-9: Sonar and Other Active Acoustic Source Classes for Each Alternative

For Annual Training and Testing Activities

Annual Hours
Source Class Source 1o ACt'.On Alternative 1 Alternative 2
Category Class Alternative
Units | Training | Testing | Training | Testing | Training | Testing
Low-Frequency (LF) LF3 Hours 0 0 0 0 0 0
Sources that produce LF4 Hours 0 100 0 218 0 254
signals less than 1 kHz LF5 Hours 0 33 0 325 0 370
MF1 Hours 4,370 18 9,844 206 9,844 220
MF1K Hours 156 5 163 18 163 19
MF2 Hours 1,498 0 3,150 36 3,150 36
MF2K Hours 59 0 61 0 61 0
) MF3 Hours 1,706 32 2,058 371 2,058 434
Mid-Frequency (MF) MF4 | Hours | 647 126 927 698 927 776
Tactical and nontactical - ™=y\=e™ "oy | 10,112 | 1,099 | 14556 | 3,802 | 14556 | 4,184
sources that produce
signals from 1 to 10 kHz MF6 Count 0 69 0 255 0 303
MF8 Hours 0 80 0 72 0 90
MF9 Hours 0 299 0 11,825 0 13,034
MF10 Hours 0 12 0 1,066 0 1,067
MF11 Hours 0 0 800 0 800 0
MF12 Hours 23 0 687 144 687 144
HF1 Hours 410 26 1,676 1,104 1,676 1,243
High-Frequency (HF) HF2 Hours 0 0 0 0 0 0
Tactical and nontactical HF3 | Hours 0 26 0 307 0 384
sources that produce HF4 Hours 6,680 692 8,464 4,841 8,464 5,572
signals greater than HF5 Hours 0 219 0 1,135 0 1,206
10kHz but less than HF6 | Hours 0 433 0 1,754 0 1,974
180kHz HF7 | Hours 0 30 0 321 0 366
HF8 Hours 0 0 0 0 0 0
Anti-Submarine ASW1 | Hours 0 0 128 96 128 96
Warfare (ASW) Tactical | ASW2' | Hours 0 0 0 200 0 274
sources used during ASW2' | Count | 1450 1115 2,620 2,378 2,620 2,743
anti-submarine warfare ™23 [ Hours | 5,202 89 13586 | 901 13,586 948
training and testing
activities Asw4 | Count | 1006 144 1,365 400 1,365 483
Doppler Sonar (DS)
Sonar using Doppler
effect to aid in DS1 | Hours 0 0 0 0 0 0
navigation/collect
oceanographic
information
Acoustic Modems (M)
Transmit data M3 | Hours 0 46 0 392 0 461
acoustically through the
water

ASW: anti-submarine warfare; DS: Doppler sonar; HF: high-frequency; LF: low-frequency; M: acoustic modem; MF: mid-frequency
! The ASW2 hin contains both sources that are analyzed by hours and those that are analyzed by count. There is no overlap of the

numbers in the two rows.
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Table 3.0-9: Sonar and Other Active Acoustic Source Classes for each Alternative (Continued)

For Annual Training and Testing Activities (Continued)

Annual Hours

Source Class solice Mo ACt'.On Alternative 1 Alternative 2
Category Class Alternative
Units | Training | Testing | Training | Testing | Training | Testing
Synthetic Aperture SAS1 Hours 0 5 0 6 0 6
Sonar (SAS) Post- SAS2 | Hours 0 108 0 3,042 0 3,424
processed signals form
high-resolution images SAS3 Hours 0 0 0 0 0 0
of the seafloor
Swimmer Detection
Sonar (SD) Used to SD1-
detect divers and SD2 Hours 0 80 0 200 0 230
submerged swimmers
Forward Looking
Sonar (FLS) Forward or FLS2- Hours o 50 o 390 o 365
upward looking object FLS3
avoidance sonar.
Torpedoes (TORP) TORP1 | Count 42 86 54 540 54 581
Source classes
associated with active
acoustic signals TORP2 | Count 93 143 80 464 80 521
produced by torpedoes
For Non-Annual Training and Testing Activities®
Hours over a 5-year Period
SELER ClEss SeLEs o AC“.On Alternative 1 Alternative 2
Category Class Alternative
Units | Training | Testing | Training | Testing | Training | Testing

Low-Frequency (LF)
Sources that produce LF5 | Hours 0 129 0 240 0 240
low-frequency (less than
1 kHz) signals
Mid-Frequency (MF)
Tactical and nontactical
sources that produce MF9 Hours 0 259 0 480 0 480
mid-frequency (1 to
10 kHz) signals
High-Frequency (HF) HF4 Hours 0 0 192 0 192 0
Tactical and nontactical HF5 Hours 0 129 0 240 0 240
sources that produce HF6 | Hours 0 388 0 720 0 720
high-frequency (greater
than 10 kHz but less HF7 | Hours 0 129 0 240 0 240
than 180 kHz) signals
Forward Looking
Sonar (FLS) Forward or | FLS2 —
upward looking object- FLS3 Hours 0 129 0 240 0 240
avoidance sonar
Synthetic Aperture
Sonar (SAS) Sonar in
which active acoustic
signals are post- SAS2 Hours 0 388 0 720 0 720
processed to form high-
resolution images of the
seafloor

! The portion of this table describing use of sonar and other active acoustic sources during non-annual activities was inadvertently
left out of the AFTT Draft EIS/OEIS. The impacts due to the activities, however, were analyzed in the AFTT Draft EIS/OEIS.
FLS: forward looking sonar; SAS: synthetic aperture sonar; SD: swimmer detection sonar; TORP: torpedoes
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Underwater sound propagation is highly dependent upon environmental characteristics such as
bathymetry, bottom type, water depth, temperature, and salinity. The sound received at a particular
location will be different than near the source due to the interaction of many factors, including
propagation loss; how the sound is reflected, refracted, or scattered; the potential for reverberation;
and interference due to multi-path propagation (Section 3.0.4.4, Predicting How Sound Travels).

A very simple estimate of sonar transmission loss can be calculated using the spherical spreading law,
TL = 20 logyor, where r is the distance from the sound source and TL is the transmission loss in decibels
(Section 3.0.4.4.1, Sound Attenuation and Transmission Loss). While a simple example is provided here
for illustration, the Navy Acoustic Effects Model takes into account the influence of multiple factors to
predict acoustic propagation (Marine Species Modeling Team 2013). The simplified estimate of
spreading loss for a ping from a hull-mounted tactical sonar with a representative source level of 235 dB
re 1 pPa is shown in Figure 3.0-18. The figure shows that sound levels drop off significantly near the
source, followed by a more steady reduction with distance. Most non-impulsive sound sources used
during training and testing have sound source levels lower than this example.
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Figure 3.0-18: Estimate of Spreading Loss for a 235 dB re 1 pPa Sound
Source Assuming Simple Spherical Spreading Loss

Most use of active acoustic sources involves a single unit or several units (ship, submarine, aircraft, or
other platform) employing a single active sonar source in addition to sound sources used for
communication, navigation, and measuring oceanographic conditions. Anti-submarine warfare activities
may also use an acoustic target or an acoustic decoy.

Anti-Submarine Warfare Sonar

Sonar used in anti-submarine warfare is deployed on many platforms and is operated in various ways.
Anti-submarine warfare active sonar is usually mid-frequency (1-10 kHz) because mid-frequency sound
balances sufficient resolution to identify targets and distance within which threats can be identified.
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e Ship tactical hull-mounted sonar contributes the largest portion of overall non-impulsive sound.
Duty cycle can vary from about a ping per minute to continuously active. Sonar can be wide-
ranging in a search mode or highly directional in a track mode.

e A submarine’s mission revolves around its stealth; therefore, a submarine’s mid-frequency sonar
is used infrequently because its use would also reveal a submarine’s location.

e Aircraft-deployed, mid-frequency, anti-submarine warfare systems include omnidirectional
dipping sonar (deployed by helicopters) and omnidirectional sonobuoys (deployed from various
aircraft), which have a typical duty cycle of several pings per minute.

e Acoustic decoys that continuously emulate broadband vessel sound or other vessel acoustic
signatures may be deployed by ships and submarines.

e Torpedoes use directional high-frequency sonar when approaching and locking onto a target.
Practice targets emulate the sound signatures of submarines or repeat received signals.

Anti-submarine warfare activities for all platforms typically would occur within and adjacent to existing
east coast OPAREAs beyond 12 nm, with the exception of sonar dipping activities conducted by
helicopters closer to shore. In addition, hull-mounted sonar may occasionally be used in port during
system maintenance. Most anti-submarine warfare activities involving submarines or submarine targets
would occur in waters greater than 183 m (600 ft.) deep due to safety concerns about running aground
at shallower depths.

Most events usually occur over a limited area and are completed in less than one day, often within a few
hours. Multi-day anti-submarine warfare events requiring coordination of movement and effort
between multiple platforms with active sonar over a larger area occur less often, but constitute a large
portion of the overall non-impulsive underwater noise that would be imparted by Navy activities. For
example, the largest event, a composite training unit exercise, would have periods of concentrated,
near-continuous anti-submarine warfare sonar use by several platforms during a several-week period.

Mine Warfare Sonar

Sonar used to locate mines and other small objects is typically high-frequency, which provides higher
resolution. Mine detection sonar is deployed at variable depths on moving platforms to sweep a
suspected mined area (towed by ships, helicopters, or unmanned underwater vehicles). Mid-frequency
hull-mounted sonar can also be used in an object detection mode known as “Kingfisher” mode. Mine
detection sonar use would be concentrated in areas where practice mines are deployed, typically in
water depths less than 200 ft. (61 m). Most events usually occur over a limited area and are completed
in less than one day, often within a few hours.

Other Active Acoustic Sources

Active sound sources used for navigation and obtaining oceanographic information (e.g., depth,
bathymetry, and speed) are typically directional, have high duty cycles, and cover a wide range of
frequencies, from mid-frequency to very high-frequency. These sources are similar to the navigation
systems on standard large commercial and oceanographic vessels. Sound sources used in
communications are typically high-frequency or very high-frequency. These sound sources could be used
by vessels during most activities and while transiting throughout the Study Area.

Use of Sonar During Training

Anti-submarine Warfare training activities using sonar would be concentrated in the Southeast
U.S. Continental Shelf Large Marine Ecosystem and the Gulf Stream Open Ocean Area, although these
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activities could occur anywhere in the Study Area. These activities would typically occur in the
Northeast, VACAPES, Navy Cherry Point, JAX, and GOMEX Range Complexes. Tracking exercises/torpedo
exercises typically consist of a single unit conducting anti-submarine warfare; however, other events
could include multiple units conducting anti-submarine warfare concurrently.

Mine warfare training activities using sonar would occur in the Northeast U.S. Continental Shelf,
Southeast U.S. Continental Shelf, Gulf of Mexico Large Marine Ecosystems, and in the Gulf Stream and
North Atlantic Gyre Open Ocean Areas. These activities would typically occur in the VACAPES, Navy
Cherry Point, JAX, and GOMEX Range Complexes.

In general, sonar use would increase under Alternatives 1 and 2 compared to the No Action Alternative.
Many of these changes would be to increases in the number of similar activities at similar locations as
under the No Action Alternative. The most notable changes in activities using sonar that were analyzed
under Alternatives 1 and 2 compared to the No Action Alternative include:

e Reduced use of sonar during:
=  Anti-Submarine Warfare Tactical Development Exercise in JAX Range Complex.
= Tracking exercises/torpedo exercises in Navy Cherry Point and GOMEX Range
Complexes.

e Increased use of sonar during:
=  Mine warfare training in VACAPES, Navy Cherry Point, JAX, and GOMEX Range
Complexes.
=  Composite training unit exercises in VACAPES, JAX, and GOMEX Range Complexes.
=  Group Sail in VACAPES, Navy Cherry Point, and JAX Range Complexes.
= Joint task force exercises/sustainment exercises in JAX Range Complex.
=  Tracking exercises/torpedo exercises in VACAPES and JAX Range Complexes.

o New use of sonar during:
=  Composite training unit exercises in Navy Cherry Point Range Complex.
=  Submarine under ice certification in Northeast, VACAPES, Navy Cherry Point, and JAX
Range Complexes.

The number of training activities using sonar and their proposed locations under each alternative are
shown in Table 2.8-1 of Chapter 2 (Description of Proposed Action and Alternatives).

Use of Sonar During Testing

Anti-submarine warfare testing activities using sonar could occur in multiple locations in the Study Area,
typically in the Northeast U.S. Continental Shelf, Southeast U.S. Continental Shelf, and Gulf of Mexico
Large Marine Ecosystems and the Gulf Stream and North Atlantic Gyre Open Ocean Areas. These
activities could occur in all training range complexes; at Naval Undersea Warfare Center Division,
Newport Testing Range, Rhode Island; at Naval Surface Warfare Center, Panama City Division Testing
Range; and at the South Florida Ocean Measurement Facility Testing Range.

Mine warfare training activities using sonar could occur in the Northeast U.S. Continental Shelf,
Southeast U.S. Continental Shelf, Gulf of Mexico Large Marine Ecosystems, and in the Gulf Stream and
North Atlantic Gyre Open Ocean Areas. These activities would typically occur in the VACAPES, JAX, and
GOMEX Range Complexes.
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In general, sonar use would increase under Alternatives 1 and 2 compared to the No Action Alternative.
Many of these changes would be to amounts of similar activities at similar locations as under the No
Action Alternative. Notable changes in activities using sonar that were analyzed under Alternatives 1 and
2 compared to the No Action Alternative include:

e Increased use of sonar during:

= Anti-submarine warfare tracking test- helicopter at Northeast, VACAPES, JAX, and
GOMEX Range Complexes.

=  Anti-submarine warfare torpedo test- helicopter at VACAPES Range Complex.

= Unmanned underwater vehicle testing at Naval Surface Warfare Center, Panama City
Division Testing Range and Naval Undersea Warfare Center Division, Newport Testing
Range, Rhode Island.

= Surface ship and submarine sonar testing and maintenance throughout the Study Area.

= New ship construction activities while pierside.

= Non-explosive torpedo testing at Northeast, VACAPES, JAX, and GOMEX Range
Complexes.

e New use of sonar during:

=  Mission package testing in VACAPES and JAX Range Complexes.

= Submarine sea trials at Northeast, VACAPES, JAX, and GOMEX Range Complexes.

= Surface combatant sea trials at Northeast, VACAPES, JAX, and GOMEX Range
Complexes.

= Testing activities at the South Florida Ocean Measurement Facility Testing Range.

= Sonobuoy lot acceptance testing in Key West Range Complex.

=  Combat system ship qualification trials in JAX Range Complex.

= Countermeasure testing at Northeast, VACAPES, Navy Cherry Point, JAX, and GOMEX
Range Complexes, and at Naval Surface Warfare Center, Panama City Division Testing
Range.

= Special warfare testing and stationary source testing at Naval Surface Warfare Center,
Panama City Division Testing Range.

= Unmanned vehicle development and payload testing at Northeast, VACAPES, Navy
Cherry Point, JAX, and GOMEX Range Complexes.

The number of testing activities using sonar and their proposed locations under each alternative are
shown in Table 2.8-2 and Table 2.8-3 of Chapter 2 (Description of Proposed Action and Alternatives).

3.0.5.3.1.2 Explosives

Explosive detonations during testing and training activities are associated with high-explosive munitions
(including bombs, missiles, torpedoes, and naval gun shells), mines, demolition charges, explosive
sonobuoys, and ship shock trial charges. Most explosive detonations during training and testing would
be in the air or near the water surface, although charges associated with mine neutralization could occur
anywhere within the water column or on the sea floor. Most detonations would occur in waters greater
than 200 ft. (61 m) in depth and greater than 3 nm from shore, although mine warfare, demolition, and
some testing detonations could occur closer to shore. Detonations associated with anti-submarine
warfare would typically occur in waters greater than 600 ft. (180 m) depth. The numbers of explosions in
each explosive source class proposed under each alternative are shown in Table 3.0-10 through

Table 3.0-14. The proposed use of some explosive source classes changed after publication of the AFTT
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Draft EIS/OEIS due to refinement of training and testing model inputs and changes to the tempo or
location of certain proposed activities.

Table 3.0-10: Explosives for Annual Training and Testing Activities in the Study Area (Annual Usage)

Number of Explosives (Annual) for Number of Explosives (Annual) for

Source Class (Net Training Activities Testing Activities
Explosive Weight) No Action Alternative | Alternative No Action Alternative | Alternative

Alternative 1 2 Alternative 1 2
E1l
(0.1-0.25 Ib.) 103 124,552 124,552 7,000 22,802 25,501
E2
(0.26 — 0.5 Ib.) 32 856 856 0 0 0
E3 100 3,132 3,132 734 2,128 2,912
(0.6 -251b) ' ' ' '
E4 2,130 2,190 2,190 479 1,143 1,432
(2.6 -51b.) ' ' ' ' '
ES 1,400 14,370 14,370 94 448 495
(6-101b.) ’ ' ’
E6 140 500 500 8 49 54
(11-201b.)
E7
(21— 60 Ib.) 30 322 322 0 0 0
E8
(61— 100 Ib.) 54 77 77 4 10 11
E9
(101 — 250 Ib.) 7 2 2 0 0 0
E10
(251 — 500 Ib.) 5 8 8 0 8 10
E11
(501 — 650 Ib.) 4 1 1 20 25 27
E12
(651 — 1,000 Ib) 27 133 133 0 0 0
E13
(1,001 — 1,740 Ib.) 0 0 0 0 0 0
El14
(1,741 - 3,625 b.) 0 0 0 3 3 4
Ib.: pound(s)
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Table 3.0-11: Explosives for Non-Annual Training and Testing Activities in the Study Area over a 5-Year Period
(Including Ship Shock Trial Testing)"

Number of Explosives (per activity) for Number of Explosives (per activity) for
Source Class (Net Training Activities Testing Activities
Explosive Weight) No Action Alternative | Alternative No Action Alternative | Alternative
Alternative 1 2 Alternative 1 2
El
0 0 0 0 600 600
(0.1-0.25 Ib.)
E2
(0.26-0.51b.) 0 2 2 0 0 0
E4
(2.6-51b.) 0 2 2 0 0 0
2
E16 0 0 0 0 12 12
(7,251 - 14,500 Ib.)
2
El7 0 0 0 0 4 4
(14,501 - 58,000 Ib.)
Ib.: pound(s)

! The portion of this table describing use of explosive during non-annual activities other than ship shock trials was inadvertently left
out of the AFTT Draft EIS/OEIS. The impacts due to the activities, however, were analyzed in the AFTT Draft EIS/OEIS.

2 Up to one aircraft carrier full ship shock trial (source class E17), one DDG full ship shock trial (source class E16), and two Littoral
Combat Ship full ship shock trials (source class E16) could occur within a five-year period. Each full ship shock trial would include
up to four detonations spaced approximately one week apart.

Table 3.0-12: Number and Location of In-Air Explosions

Training Testing

Activity Area m?efncatl?vne Alternative 1 | Alternative 2 m?efncatl?vne Alternative 1 | Alternative 2
Missiles
Northeast 0 4 4 0 0 0
VACAPES 72 72 72 0 38 38
Navy Cherry Point 20 51 51 0 0 0
JAX 15 52 52 0 9 9
Key West 0 8 8 0 0 0
GOMEX 0 8 8 0 0 0
Total 107 195 195 0 a7 a7
Large-Caliber Projectiles
VACAPES 0 1,760 1,760 0 1,797 1,797
JAX 0 1,100 1,100 0 339 339
Key West 0 0 0 0 339 339
Total 0 2,860 2,860 0 2,475 2,475

GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; Northeast:
Northeast Range Complexes; VACAPES: Virginia Capes Range Complex
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Table 3.0-13: Number and Location of Surface Explosions

Training Testing
No Action Alternative Alternative No Action Alternative Alternative

Activity Area Alternative 1 2 Alternative 1 2
100 Ib. NEW Charge
VACAPES 0 4 4 0 0 0
Total 0 4 4 0 0 0
60 Ib. NEW Charges
VACAPES 0 144 144 0 0 0
Navy Cherry Point 0 4 4 0 0 0
JAX 0 4 4 0 0 0
Key West 0 2 2 0 0 0
GOMEX 0 2 2 0 0 0
Total 0 156 156 0 0 0
20 Ib. NEW Charges
VACAPES (W-50) 12 0 0 0 0 0
VACAPES 0 112 112 0 0 0
berme™ | o : : : : :
Navy Cherry Point 0 2 2 0 0 0
Northand Souty | 6 0 0 0 0 0
JAX 0 4 4 0 0 0
Key West 0 2 2 0 0 0
GOMEX 0 2 2 0 0 0
Total 28 122 122 0 0 0
10 Ib. NEW Charges
VACAPES 0 4 4 0 0 0
Navy Cherry Point 0 2 2 0 0 0
JAX 0 2 2 0 0 0
Key West 0 2 2 0 0 0
GOMEX 0 2 2 0 0 0
Total 0 12 12 0 0 0

GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; Ib.: pound(s);
NEW: Net Explosive Weight; UNDET: underwater detonation; VACAPES: Virginia Capes Range Complex

Note: Other AFTT Areas are those areas outside of named range complexes and testing ranges but still within the AFTT Study

Area.
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Table 3.0-13: Number and Location of Surface Explosions (Continued)

Training Testing
No Action Alternative Alternative No Action Alternative Alternative

Activity Area Alternative 1 2 Alternative 1 2
Bombs
VACAPES (Air-K) 20 0 0 0 0 0
VACAPES 0 64 64 0 0 0
Navy Cherry Point 0 32 32 0 0 0
JAX 0 32 32 0 0 0
ﬁSQAOE(;( (W-155 4 0 0 0 0 0
GOMEX 0 4 4 0 0 0
(SINKEX Bow) ! : : 0 0 0
Total 25 133 133 0 0 0
Rockets
Northeast 0 0 0 0 0 0
VACAPES 0 3,800 3,800 0 184 202
Navy Cherry Point 0 0 0 0 0 0
JAX 0 3,800 3,800 0 184 202
Key West 0 0 0 0 0 0
GOMEX 0 380 380 0 0 0
Total 0 7,980 7,980 0 368 404
Missiles
Northeast 0 0 0 0 8 8
e B : : ; : :
VACAPES [W-386
(AIrE, F, I, 3, K), 106 0 0 0 0 0
W-72A]
VACAPES 0 118 118 0 56 60
Navy Cherry Point
[w-122 (16/17, 24 0 0 0 0 0
18/19/20/21)]
Navy Cherry Point 0 40 40 0 0 0
JAX (MLTR) 73 0 0 5 0 0
JAX 0 126 126 0 27 30
Gulf of Mexico 0 0 0 0 4 4
gﬁ(é;g()greas 11 11 11 0 0 0
Total 214 295 295 10 94 101

GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; MLTR: Missile
Laser Training Range; Northeast: Northeast Range Complexes; SINKEX: sinking exercise; VACAPES: Virginia Capes Range

Complex; W: warning area

Note: Other AFTT Areas are those areas outside of named range complexes and testing ranges but still within the AFTT Study

Area.
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Table 3.0-13: Number and Location of Surface Explosions (Continued)

Training Testing
No Action Alternative Alternative No Action Alternative Alternative

Activity Area Alternative 1 2 Alternative 1 2
Large-Caliber Projectiles
VACAPES (5-C/D,
7-C/D, 8-C/D, 1C- 858 0 0 0 0 0
1/2)
VACAPES 0 4,884 4,884 0 0 0
Navy Cherry Point
[W-122 (4/5, 78 0 0 0 0 0
13/14)]
Navy Cherry Point 0 866 866 0 0 0
JAX (BB,CC) 390 0 0 0 0 0
JAX 0 3,348 3,348 0 0 0
NSWC PCD 0 0 0 0 40 50
GOMEX 0 284 284 0 0 0
%m&gggmag 700 700 700 0 0 0
Other AFTT Areas 0 96 96 0 0 0
AFTT Study Area 0 0 0 0 3,920 4,900
Total 2,026 10,178 10,178 0 3,960 4,950
Medium-Caliber Projectiles
VACAPES 0 49,936 49,936 0 10,200 11,200
Navy Cherry Point 0 21,226 21,226 0 200 200
JAX 0 46,120 46,120 0 10,200 11,200
GOMEX 0 6,352 6,352 0 0 0
Other AFTT Areas 0 320 320 0 0 0
AFTT Study Area 0 0 0 0 2,800 3,500
Total 0 123,954 123,954 0 23,400 26,100

GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; NSWC PCD:
Naval Surface Warfare Center, Panama City Division Testing Range; SINKEX: sinking exercise; VACAPES: Virginia Capes Range
Complex; W: warning area

Note: Other AFTT Areas are those areas outside of named range complexes and testing ranges but still within the AFTT Study

Area.
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Table 3.0-14: Number and Location of Underwater Explosions

Training Testing
No Action Alternative | Alternative No Action | Alternative | Alternative

Activity Area Alternative 1 2 Alternative 1 2
Torpedoes
Other AFTT Areas
(SINKEX Box) 1 1 1 8 0 0
AFTT Study Area 0 0 0 0 8 8
Total 1 1 1 8 8 8
Sonobuoys
Northeast 340 170 170 224 320 514
VACAPES 360 443 443 172 796 950
Cherry Point 360 183 183 112 112 204
JAX 360 1,113 1,113 152 152 244
Key West 0 0 0 0 1,312 1,512
GOMEX 0 0 0 112 112 204
Gulf of Mexico 351 70 70 0 0 0
Other AFTT Areas 0 0 0 184 184 368
Total 1,771 1,979 1,979 956 2,988 3,996
Anti-Swimmer Grenades
Northeast 0 52 52 0 0 0
VACAPES 0 74 74 0 0 0
Cherry Point 0 28 28 0 0 0
JAX (Charleston
OPAREA UNDET
Boxes North and South) 80 0 0 0 0 0
JAX 0 24 24 0 0 0
GOMEX (CC UNDET
Box E3) 20 0 0 0 0 0
GOMEX 0 28 28 0 0 0
Total 100 206 206 0 0 0
Line Charges
NSWC PCD 0 0 0 3 3 4
Total 0 0 0 3 3 4
LCS/DDG Ship Shock Charge
VACAPES or JAX 0 0 0 0 12 12
Total 0 0 0 0 12 12

GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; LCS/DDG:
Littoral Combat Ships/Destroyers; Northeast: Northeast Range Complexes; NSWC PCD: Naval Surface Warfare Center,
Panama City Division Testing Range; OPAREA: operating area; SINKEX: sinking exercise; UNDET: underwater detonation;
VACAPES: Virginia Capes Range Complex

Note: Other AFTT Areas are those areas outside of named range complexes and testing ranges but still within the AFTT Study

Area.
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Table 3.0-14: Number and Location of Underwater Explosions (Continued)

Training Testing
No Action Alternative | Alternative No Action | Alternative | Alternative

Activity Area Alternative 1 2 Alternative 1 2
Aircraft Carrier Ship Shock Charge
VACAPES or JAX 0 0 0 0 4 4
Total 0 0 0 0 4 4
650 |Ib. NEW Charges
VACAPES 0 0 0 0 5 6
NSWC PCD 0 0 0 24 16 16
Total 0 0 0 24 21 22
100 Ib. NEW Charges
VACAPES 0 4 4 0 0 0
Gulf of Mexico 0 0 0 0 6 7
Total 0 4 4 0 6 7
75 Ib. NEW Charges
NSWC PCD 0 0 0 3 0 0
Total 0 0 0 3 0 0
60 Ib. NEW Charges
VACAPES (Little Creek) 0 6 6 0 0 0
VACAPES 0 144 144 0 0 0
Cherry Point 0 4 4 0 0 0
JAX 0 4 4 0 0 0
Key West 0 2 2 0 0 0
GOMEX 0 2 2 0 0 0
Total 0 162 162 0 0 0
20 Ib. NEW Charges
Northeast 0 1 1
VACAPES (W-50) 12 0 0 0 0 0
VACAPES (Little Creek) 0 60 60 0 0 0
VACAPES 0 113 113 0 0 0
Cherry Point (Onslow
Bay UNDET Area) 10 0 0 0 0 0
Cherry Point 0 3 3 0 0 0
JAX (Charleston
OPAREA UNDET
Boxes North and South) 6 0 0 0 0 0
JAX 0 5 5 0 0 0
Key West 0 2 2 0 0 0
NSWC PCD 0 0 0 4 4 4
GOMEX 0 3 3 0 0 0
Total 28 187 187 4 4 4

GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; Ib.:
pound(s); NEW: Net Explosive Weight; NSWC PCD: Naval Surface Warfare Center, Panama City Division Testing Range;
OPAREA: operating area; SINKEX: sinking exercise; UNDET: underwater detonation; VACAPES: Virginia Capes Range

Complex

Note: Other AFTT Areas are those areas outside of named range complexes and testing ranges but still within the AFTT Study

Area.
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Table 3.0-14: Number and Location of Underwater Explosions (Continued)

Training Testing
No Action Alternative Alternative No Action | Alternative | Alternative

Activity Area Alternative 1 2 Alternative 1 2
10 Ib. NEW Charges
VACAPES 0 4 4 0 0 0
Cherry Point 0 2 2 0 0 0
JAX 0 2 2 0 20 20
Key West 0 2 2 0 0 0
NSWC PCD 0 0 0 51 0 0
GOMEX 0 2 2 0 0 0
Gulf of Mexico 0 0 0 0 20 20
Total 0 12 12 51 40 40
5|b. NEW Charges
VACAPES (W-50) 30 0 0 0 0 0
VACAPES (W-50,
W-72) 0 0 0 90 0 0
VACAPES (Little Creek) 0 12 12 0 0 0
VACAPES 0 60 60 0 126 145
JAX 0 0 0 0 24 32
NSWC PCD 0 0 0 40 161 171
GOMEX 0 20 20 0 0 0
Gulf of Mexico 0 0 0 0 12 14
Total 30 92 92 130 323 362
.25 Ib. NEW Charges
VACAPES (Little Creek) 0 1,440 1,440 0 0 0
Total 0 1,440 1,440 0 0 0

GOMEX: Gulf of Mexico Range Complex; JAX: Jacksonville Range Complex; Key West: Key West Range Complex; Ib.: pound(s);
NEW: New Explosive Weight; NSWC PCD: Naval Surface Warfare Center, Panama City Division Testing Range; VACAPES:

Virginia Capes Range Complex; W: warning area
Note: Other AFTT Areas are those areas outside of named range complexes and testing ranges but still within the AFTT Study

Area.

Explosives introduce loud, impulsive, broadband sounds into the marine environment. Three source
parameters influence the effect of an explosive: (1) the weight of the explosive warhead, (2) the type of
explosive material, and (3) the detonation depth. The net explosive weight, the explosive power of a
charge expressed as the equivalent weight of trinitrotoluene (TNT), accounts for the first two
parameters. The properties of explosive detonations are discussed in Section 3.04 (Acoustic and

Explosives Primer).

In general, explosive events would consist of a single explosion or multiple explosions over a short
period. Detonations of projectiles during anti-air warfare would occur far above the water surface; with
the exception of high-speed anti-radiation missiles and 5 in. round air bursts, both of which would occur
approximately 30 m above the surface. During training, all large, high-explosive bombs would be
detonated near the surface over deep water. High-explosive bombs would be fused to detonate on
contact with the water. Other detonations would occur near but above the surface upon impact with a
target; these detonations are conservatively assumed to occur at a depth of 1 m (3 ft.) for purposes of
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analysis. Table 3.0-15 shows the depths at which representative explosive source classes are assumed to
detonate underwater for purposes of analysis.

Table 3.0-15: Representative Ordnance, Net Explosive Weights, and Detonation Depths

Representative Ordnance

Explosive Source Class
(Net Explosive Weight)

Representative
Underwater Detonation Depth1

Medium-Caliber Projectiles E1(0.1-0.251b.) 1m(3ft)
Medium-Caliber Projectiles E2 (0.26-0.51b.) 1m(3ft)

Large-Caliber Projectiles E3 (0. 6-2.51b.) 1m(3ft)
'S”(‘)"r’]r;’g’lfgyEXte”dEd Echo Ranging E4 (2.6-5 Ib.) 20 m (66 ft.), 198 m (650 ft.)
5in. Projectiles E5 (6-101b.) 1m(3ft)

15 Ib. Shaped Charge E6 (11-20 Ib.) 1m(3ft)

Demo Block/Shaped Charge E7 (21-60 Ib.) 15 m (50 ft.)

250 Ib. Bomb E8 (61-100 Ib.) 1m (3ft)

500 Ib. Bomb E9 (101-250 Ib.) 1m (3ft)

1,000 Ib. Bomb E10 (251-500 Ib.) 1m (3ft)

650 Ib. Mine E11 (501-650 Ib.) 6 m (20 ft.), 10 m (33 ft.)
2,000 Ib. Bomb E12 (651-1,000 Ib.) 1m (3ft)

Ship Shock Charge

E15 (3,626-7,250 Ib.)

E16 (7,251-14,500 Ib.)

E17 (14,501-58,000 Ib.)

61 m (200 ft.)

ft.: feet; in.: inch; Ib.: pound(s); m: meters

!Underwater detonation depths listed are those assumed for purposes of acoustic impacts modeling. Detonations assumed to
occur at a depth of 3 ft. (1 m) include detonations that would actually occur at or just above the water surface.

Since most explosive sources used in military activities are munitions that detonate essentially upon
impact, the effective source depths are quite shallow and, therefore, the surface-image interference
effect can be pronounced (Section 3.04, Acoustic and Explosives Primer). This effect would reduce peak
pressures and potential impacts near the water surface.

The locations for training and testing in the Study Area are shown in Figures 2.6-2 through 2.6-4.

Explosives in Training

Training activities using explosives would be concentrated in the Northeast U.S. Continental Shelf,
Southeast U.S Continental Shelf, and Gulf of Mexico Large Marine Ecosystems, as well as the Gulf
Stream Open Ocean Area. Most explosions would occur in the VACAPES, Navy Cherry Point, JAX, and
GOMEX Range Complexes. In general, use of explosives would increase under Alternatives 1 and 2
compared to the No Action Alternative. Many of these changes would be to amounts of similar activities
at similar locations as under the No Action Alternative. The most notable changes in activities using
explosives under Alternatives 1 and 2 compared to the No Action Alternative include:

e Reduced use of sonobuoys (source class E4) in Navy Cherry Point and GOMEX Range Complexes.

e Increased use of explosives during:

=  Bombing exercises (air-to-surface) (source class E12) in VACAPES, Navy Cherry Point,

and JAX Range Complexes.
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=  Firing exercises (source class E5) at VACAPES, Navy Cherry Point, JAX, and GOMEX Range
Complexes.

= Anti-submarine warfare using explosive sonobuoys (source class E4) in VACAPES and JAX
Range Complexes.

= Gunnery exercises (source classes E1, E2, E3, and E5) in VACAPES, Navy Cherry Point,
JAX, and Gulf of Mexico Range Complexes.

= Mine neutralization (source classes E4, E5, E6, E7, and E8) in VACAPES Range Complex.

e New explosives use during mine neutralization in Key West Range Complex (source classes E5,
E6, and E7).

The number of training activities using explosives and their proposed locations under each alternative
are shown in Table 2.8-1 of Chapter 2 (Description of Proposed Action and Alternatives).

Explosives in Testing

Testing activities using explosives would be concentrated in the Northeast U.S. Continental Shelf,
Southeast U.S. Continental Shelf, and Gulf of Mexico Living Marine Ecosystems, as well as the Gulf
Stream Open Ocean Area. Activities would also occur in the Caribbean Sea Large Marine Ecosystem
under Alternatives 1 and 2. Most explosions associated with testing activities would occur at Naval
Surface Warfare Center, Panama City Division Testing Range, and in the Northeast, VACAPES, JAX, and
GOMEX Range Complexes, plus the Key West Range Complex under Alternatives 1 and 2. Most
detonations would occur away from shorelines, with the exception of testing events at Naval Surface
Warfare Center, Panama City Division Testing Range, which could occur up to the surf line. Use of
explosives would increase under Alternatives 1 and 2 compared to the No Action Alternative. Some
increases would be to similar activities at similar locations as under the No Action Alternative. The most
notable changes analyzed under Alternatives 1 and 2 compared to the No Action Alternative include:

e Increased use of explosives during:

= Air-to-surface gunnery tests (source class E1) at VACAPES and JAX Range Complexes.

= Anti-submarine warfare tracking test- sonobuoy (source classes E3 and E4) throughout the
Study Area.

= Rocket testing (source class E5) at VACAPES and JAX Range Complexes.

= Air-to-surface missile test (source class E6) at VACAPES and JAX Range Complexes.

e New explosive use during:

= Aircraft carrier sea trial gun testing (source class E1) and missile testing (source class E6) at
VACAPES, Navy Cherry Point, and JAX Range Complexes.

= At-sea explosives testing (source class E5) at JAX and GOMEX Range Complexes.

=  Mission package testing (source classes E4 and E6) in VACAPES and JAX Range Complexes.

= Sonobuoy lot acceptance testing (source classes E3 and E4) at Key West Range Complex.

=  Mine countermeasure/neutralization testing at GOMEX Range Complex (source class E8)
and VACAPES Range Complex (source class E4).

=  Full Ship Shock Trial Testing of the Littoral Combat Ships (source class E16), DDG 1000
destroyer (source class E16), and aircraft carrier (source class E17) in the VACAPES and JAX
Range Complexes.

The number of testing activities using explosives and their proposed locations under each alternative are
shown in Tables 2.8-2 and 2.8-3 of Chapter 2 (Description of Proposed Action and Alternatives).
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Ship Shock Trials

Because the largest proposed detonations would occur during a ship shock trial testing event (see
Section 2.4.2.2.2, Shock Trials), these detonations are discussed in further detail. Ship shock trials consist
of a series of underwater detonations that propagate a shock wave through a ship’s hull under
deliberate and controlled conditions simulating near misses from underwater explosions.

A representative ship from a new ship class is exposed to four detonations at a rate of up to two per
week to allow time to perform detailed inspections of the ship’s systems and assess the ability of the
ship and crew to withstand near-miss situations.

Some parameters of past ship shock explosions using 10,000 Ib. (4,536 kg) high blast explosive charges
(source class E16) were predicted under prior analyses (U.S. Department of the Navy 2008a). The shock
wave would reach the seafloor and be reflected from it without any major sediment disturbance. The
spherical bubble produced by each explosion would expand to a maximum radius of 62 ft. (19 m). The
bubble would migrate upward and collapse beneath the surface, where it would re-expand and emerge
into the atmosphere. The water that would be ejected would form a roughly hemispherical mass of
plumes with an estimated maximum height of 540 ft. (165 m).

In addition to impacts due to propagation of the shock wave and acoustic waves, these large
underwater detonations may cause a region of bulk cavitation near the surface due to the reflected
shock wave. Cavitation occurs when compression (shock) waves propagate to the surface and are
reflected back into the water as rarefaction (or negative pressure) waves. This causes a state of tension,
or very low pressure, to occur within a large region of water. Since water cannot ordinarily sustain a
significant amount of tension, it cavitates and the surrounding pressure drops to the vapor pressure of
water. A water hammer pulse is generated when the upper and lower layers of the cavitation region
rejoin (close). As an example, Figure 3.0-19 shows that estimated bulk cavitation region for an explosive
source class E16 (7,251-14,500 Ib. net explosive weight) detonation at a depth of 200 ft. (61 m)(U.S.
Department of the Navy 2008a). The maximum lateral extent (radius) of this cavitation area is predicted
to be 2,250 ft. (686 m). A charge of this size or greater would only be detonated during ship shock trials.

Two potential locations for the proposed shock trials are the Norfolk, Virginia and Jacksonville, Florida
locations defined in the Final EIS for the Mesa Verde (LPD 19) ship shock trial (U.S. Department of the
Navy 2008a). Selection of these locations for the proposed shock trials was based on operational
requirements (proximity to support, munition storage/loading, and repair facilities), environmental
features (avoidance of hard bottom and coral reefs), safety considerations, Gulf Stream avoidance, and
water depth. In both locations the minimum water depth is 600 ft. (183 m). The charges are detonated
at 200 ft. (61 m) below the water surface.
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Figure 3.0-19: Calculated Bulk Cavitation Region and Closure Depth for a 10,000 Ib. (4,536 kg) High Blast
Explosive Charge (Source Class E16) Detonated at a Depth of 200 ft. (61 m)
(U.S. Department of the Navy 2008a)

3.0.5.3.1.3 Pile Driving

Impact pile driving and vibratory pile removal would occur during construction of an elevated causeway
system during Joint Logistics Over-the-Shore training. A separate environmental assessment has been
prepared to address impacts due to all activities that occur during Joint Logistics Over-the-Shore
training, with the exception of impacts due to in-water noise generated during construction of the
elevated causeway. This EIS/OEIS includes analysis of the impact of underwater noise generated by pile
driving during elevated causeway construction to facilitate holistic analysis of impacts due to all
underwater noise generated during testing and training in the Study Area.

Construction of the elevated causeway system, a temporary pier allowing offloading of supply ships,
would require pile driving and pile removal. Construction of the elevated causeway system during
training would occur once per year under Alternatives 1 and 2 at one of the following locations: in the
VACAPES Range Complex (Joint Expeditionary Base West [Little Creek], Virginia or Joint Expeditionary
Base East [Fort Story], Virginia) or in the Navy Cherry Point Range Complex (Marine Corps Base Camp
Lejeune, North Carolina). The length of the pier, and therefore the number of piles required, would be
determined by the distance from shore to the appropriate water depth for ship off-loading. Construction
of the elevated causeway system would involve intermittent impact pile driving of 24-inch (in.),
uncapped, steel pipe piles over approximately two weeks. Crews work 24 hours a day and can drive
approximately eight piles in that period. Each pile takes about 10 minutes to drive. When training events
that use the elevated causeway system are complete, the structure would be removed using vibratory
methods over approximately six days. Crews can remove about 14 piles per 24-hour period, each taking
about six minutes to remove. Table 3.0-16 summarizes the pile driving and pile removal activities that
would occur during a 24-hour period.
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Impact pile driving creates repetitive impulsive sound. An impact pile driver generally operates in the
range of 36 to 50 blows per minute. Vibratory pile driving creates a nearly continuous sound made up of
a series of short duration rapid impulses at a much lower source level than impact pile driving. The
sounds are emitted both in the air and in the water.

Table 3.0-16: Summary of Pile Driving and Removal Activities Per 24-Hour Period

Piles Per 24-Hour . . Total Estimated Time of

Mz Period VI ey A Noise Per 24-Hour Period
Pile Driving (Impact) 8 10 minutes 80 minutes
Pile Removal (Vibratory) 14 6 minutes 84 minutes

Pile driving for elevated causeway system training would occur in shallower water, and sound could be
transmitted on direct paths through the water, be reflected at the water surface or bottom, or travel
through bottom substrate. Soft substrates such as sand bottom at the proposed elevated causeway
system locations, would absorb or attenuate the sound more readily than hard substrates (rock), which
may reflect the acoustic wave. Most acoustic energy would be concentrated below 1,000 Hz. Average
underwater sound levels for driving piles similar to those that would be installed for elevated causeway
systems are shown in Table 3.0-17.

Table 3.0-17: Average Pile Driving Underwater Sound Levels

. . Installation Average Sound Pressure | Average Sound Pressure
il S EEe Method BIENED (DEEi Level (peak)* Level (rms)*
0.61-m (24 in.) Steel 203 dBre 1 pPa (peak) at | 190 dB re 1 pyPa (rms) at
Pipe Pile Impact 5Sm(I5ft) | jom 10m
1-m (36 in.) Steel ) 180 dB re 1 pPa (peak) at | 170 dB re 1 pPa (rms) at
Pipe Pile Vibratory 5m (15 ft.) 10m 10m

dB: decibel; ft.: feet; in.: inch; m: meter(s); uPa: micro pascal; rms: root mean square
*(California Department of Transportation 2009)

3.0.5.3.1.4 Swimmer Defense Airguns

Swimmer defense airguns would be used for pierside integrated swimmer defense testing (at pierside
locations at Joint Expeditionary Base West [Little Creek] and in the Rhode Island Sound Restricted Areas)
and during stationary source testing at Naval Surface Warfare Center, Panama City Division Testing
Range. Airguns would be fired a limited number of times (up to 100) during each activity at an irregular
interval as required for the testing objectives. These areas adjacent to Navy pierside integrated
swimmer defense testing locations are industrialized, and the waterways carry a high volume of vessel
traffic in addition to Navy vessels using the pier.

Underwater impulses would be generated using small (approximately 60 cubic inch [in.?]) airguns, which
are essentially stainless steel tubes charged with high-pressure air via a compressor. An impulsive sound
is generated when the air is almost instantaneously released into the surrounding water, an effect
similar to popping a balloon in air. Generated impulses would have short durations, typically a few
hundred milliseconds. The root mean square sound pressure level and sound exposure level at a
distance 1 m from the airgun would be approximately 200-210 dB re 1 pPa and 185-195 dB re 1 pPa’s,
respectively. Swimmer defense airguns lack the strong shock wave and rapid pressure increase that
would be expected from explosive detonations.
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3.0.5.3.1.5 Weapons Firing, Launch, and Impact Noise

Noise associated with weapons firing and the impact of non-explosive practice munitions could happen
at any location within the Study Area but generally would occur at locations greater than 12 nm from
shore for safety reasons. These testing and training events are concentrated in the VACAPES, Navy
Cherry Point, and JAX Range Complexes, but could occur throughout the Study Area, including while
ships are in transit. Weapons noise associated with training would occur with less frequency in the
GOMEX and Northeast Range Complexes. Testing activities involving weapons firing noise would be
those events involved with testing weapons and launch systems. These activities would also take place
throughout the Study Area but would be more concentrated in the GOMEX and Northeast Range
Complexes.

The firing of a weapon may have several components of associated noise. Firing of guns could include
sound generated by firing the gun (muzzle blast), vibration from the blast propagating through a ship’s
hull, and sonic booms generated by the projectile flying through the air (Table 3.0-18). Missiles and
targets would produce noise during launch. In addition, the impact of non-explosive practice munitions
at the water surface can introduce sound into the water. Detonations of high-explosive projectiles are
considered in Section 3.0.4.1.4 (Categories of Sound).

Table 3.0-18: Representative Weapons Noise Characteristics

Noise Source Sound Level

In-Water

Approximately 200 dB re 1 pPa directly under gun

Naval Gunfire Muzzle Noise (5-inch/54-caliber) muzzle at 5 ft. (1.5 m) below the water surface

Airborne

178 dB re 20 pPa directI}/ below the gun muzzle

Naval Gunfire Muzzle Noise (5-inch/54-caliber) above the water surface

Hellfire Missile Launch from Aircraft 149 dB re 20 pPa at 15 ft. (4.5 m)2
7.62-millimeter M-60 Machine Gun 90 dBA re 20 pPa at 50 ft. (15 m)3
0.50-Caliber Machine Gun 98 dBA re 20 pPa at 50 ft. (15 m)3

db: decibel; dBA: decibel, A-weighted,; ft.: feet; m: meters; pPa: micro pascal; re: referenced to
! Yagla and Stiegler (2003) 2 U.S. Department of the Army (1999) % Investigative Science and Engineering (1997)

Naval Gunfire Noise

Firing a ship deck gun produces a muzzle blast in air that propagates away from the muzzle in all
directions, including toward the water surface. As explained in Section 3.0.4 (Acoustic and Explosives
Primer) most sound enters the water in a narrow cone beneath the sound source (within 13° of vertical).
In-water sound levels were measured during the muzzle blast of a 5 in. deck-mounted gun, the largest
caliber gun currently used in proposed Navy activities. The highest sound level in the water (on average
200 dB re 1 pPa measured 5 ft. below the surface) was obtained when the gun was fired at the lowest
angle, placing the blast closest to the water surface (U.S. Department of the Navy 2000; Yagla and
Stiegler 2003). The average impulse at that location was 19.6 Pa-s. The corresponding average peak in-
air pressure was 178 dB re 20 uPa, measured at the water surface below the firing point.

Gunfire also sends energy through the ship structure, into the water, and away from the ship. This effect
was investigated in conjunction with the measurement of 5-in. gun blasts described above. The energy
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transmitted through the ship to the water for a typical round was about 6 percent of that from the air
blast impinging on the water. Therefore, sound transmitted from the gun through the hull into the water
is a minimal component of overall weapons firing noise.

The projectile shock wave in air by a shell in flight at supersonic speeds propagates in a cone (generally
about 65°) behind the projectile in the direction of fire (Pater 1981). Measurements of a 5-in. projectile
shock wave ranged from 140 to 147 dB re 20 pPa taken at the surface at 0.59 nm distance from the
firing location and 10° off the line of fire for safety (approximately 623 ft. [190 m] from the shell’s
trajectory). Sound level intensity decreases with increased distance from the firing location and
increased angle from the line of fire (Pater 1981). Like sound from the gun firing blast, sound waves
from a projectile in flight would enter the water primarily in a narrow cone beneath the sound source.
The region of underwater sound influence from a single traveling shell would be relatively narrow, the
duration of sound influence would be brief at any point, and sound level would diminish as the shell
gains altitude and loses speed. Multiple, rapid gun firings would occur from a single firing point toward a
target area. Vessels participating in gunfire activities would maintain enough forward motion to
maintain steerage, normally at speeds of a few knots. Acoustic impacts from weapons firing would often
be concentrated in space and duration.

Launch Noise

Missiles can be rocket or jet propelled. Sound due to missile and target launches is typically at a
maximum at initiation of the booster rocket. It rapidly fades as the missile or target reaches optimal
thrust conditions and the missile or target reaches a downrange distance where the booster burns out
and the sustainer engine continues. Launch noise level for the Hellfire missile, which is launched from
aircraft, is about 149 dB re 20 pPa at 14.8 ft. (4.5 m) (U.S. Department of the Army 1999).

Large-caliber non-explosive projectiles, non-explosive bombs, and intact missiles and targets could
produce a large impulse upon impact with the water surface (McLennan 1997). Sounds of this type are
produced by the kinetic energy transfer of the object with the target surface and are highly localized to
the area of disturbance. Sound associated with impact events is typically of low frequency (less than
250 Hz) and of short duration.

3.0.5.3.1.6 Vessel Noise

Naval vessels (including ships, small craft, and submarines) would produce low-frequency, broadband
underwater sound. In the east coast Exclusive Economic Zone, Navy ships are estimated to contribute
roughly 1 percent of the total energy due to large vessel broadband noise (Mintz and Filadelfo 2011).

Exposure to vessel noise would be greatest in the areas of highest naval vessel traffic. The locations and
concentration areas of Navy vessel use is discussed in 3.0.5.3.3.1 (Vessels). In summary, naval vessel
traffic is heaviest in the VACAPES and JAX Range Complexes, although vessels would be used during
many of testing and training activities proposed throughout the Study Area. Noise exposure due to naval
vessels would be greatest near naval port facilities, especially around and between the ports of Norfolk,
Virginia, and Jacksonville, Florida (Mintz and Parker 2006).

Radiated noise from Navy ships ranges over several orders of magnitude. The quietest Navy warships
radiate much less broadband noise than a typical fishing vessel, while the loudest Navy ships are almost
on par with large oil tankers (Mintz and Filadelfo 2011). For comparison, a typical commercial cargo
vessel radiates broadband noise at a source level around 172 dB re 1 pPa and a typical fishing vessel
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radiates noise at a source level of about 158 dB re 1 pPa (Richardson et al. 1995; Urick 1983). Typical
large vessel ship-radiated noise is dominated by tonals related to blade and shaft sources at frequencies
below about 50 Hz and by broadband components related to cavitation and flow noise at higher
frequencies (approximately around the one-third octave band centered at 100 Hz) (Richardson et al.
1995; Urick 1983).

The acoustic signatures of naval vessels are classified information. Anti-submarine warfare platforms
(such as guided missile destroyers and Ticonderoga-class guided missile cruisers) and submarines make
up a large part of Navy traffic but contribute little noise to the overall sound budget of the oceans as
these vessels are designed to be quiet to minimize detection. These platforms are much quieter than
Navy oil tankers, for example, which have a smaller presence but contribute substantially more
broadband noise than anti-submarine warfare platforms (Mintz and Filadelfo 2011). Sound produced by
vessels will typically increase with speed. During training, speeds of most larger naval vessels (greater
than 60 ft. [18 m]) generally operate at speeds in the range of 10 to 15 knots for fuel conservation;
however, ships will, on occasion, operate at higher speeds within their specific operational capabilities.

A variety of smaller craft, such as service vessels for routine operations and opposition forces used
during training events, would be operating within the Study Area. These small craft types, sizes, and
speeds vary, but in general, they will emit higher-frequency noise than larger ships.

While commercial traffic (and, therefore, broadband noise generated by it) is relatively steady
throughout the year, Navy traffic is episodic in the ocean. Vessels engaged in training and testing may
consist of a single vessel involved in unit-level activity for a few hours or multiple vessels involved in a
major training exercise that could last a few days within a given area. Activities involving vessel
movements occur intermittently and are variable in duration, ranging from a few hours to up to two
weeks. Navy vessels do contribute to the overall increased ambient noise in inland waters near Navy
ports, although their contribution to the overall noise in these environments is minimal because these
areas typically have large amounts of commercial and recreational vessel traffic.

3.0.5.3.1.7 Aircraft Overflight Noise

Fixed- and rotary-wing aircraft are used for a variety of training and testing activities throughout the
Study Area, contributing both airborne and underwater sound to the ocean environment. Aircraft used
in training and testing generally have reciprocating, turboprop, or jet engines. Motors, propellers, and
rotors produce the most noise, with some noise contributed by aerodynamic turbulence. Aircraft sounds
have more energy at lower frequencies. Takeoffs and landings occur at established airfields as well as on
vessels at sea throughout the Study Area. Most aircraft noise would be produced around air stations in
the range complexes. Military activities involving aircraft generally are dispersed over large expanses of
open ocean but can be highly concentrated in time and location. Source levels for some typical aircraft
used during training and testing in the Study Area are shown in Table 3.0-19.
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Table 3.0-19: Representative Aircraft Sound Characteristics

Noise Source Sound Pressure Level

In-Water

F/A-18 Subsonic at 1,000 ft. (300 m) Altitude 148 dB re 1 pPa at 6 ft. (2 m) below water surface®

F/A-18 Subsonic at 10,000 ft. (3,000 m) Altitude 128 dB re 1 pPa at 6 ft. (2 m) below water surface!

Approximately 145 dB re 1 pPa at 3 ft. (1 m) below water

H-60 Helicopter Hovering at 82 ft. (25 m) Altitude surface?

Airborne

Jet Aircraft under Military Power 144 dBA re 20 pPa at 50 ft.(15 m) from source®
Jet Aircraft under Afterburner 148 dBA re 20 pPa at 50 ft. (15 m) from source®
H-60 Helicopter Hovering 113 dBA re 20 pPa at 82 ft. (25 m) from source®

dB: decibel; dBA: decibel, A-weighted; ft.: feet; m: meter(s); uPa: micro pascal; re: referenced to
'Eller and Cavanagh (2000) estimate based on in-air level * Bousman and Kufield (2005)

Fixed-Wing Aircraft

Noise generated by fixed-wing aircraft is transient in nature and extremely variable in intensity. Most
fixed-wing aircraft sorties would occur above 3,000 ft. (900 m). Air combat maneuver altitudes generally
range from 5,000 to 30,000 ft. (1.5 to 9.1 km) and typical airspeeds range from very low (less than

100 knots) to high subsonic (less than 600 knots). Sound exposure levels at the sea surface from most air
combat maneuver overflights are expected to be less than 85 dBA (based on an FA-18 aircraft flying at
an altitude of 5,000 ft. [1,500 m] and at a subsonic airspeed [400 knots])(U.S. Department of the Navy
2009). Exposure to fixed-wing aircraft noise would be brief (seconds) as an aircraft quickly passes
overhead.

Helicopters

Noise generated from helicopters is transient in nature and extremely variable in intensity. In general,
helicopters produce lower-frequency sounds and vibration at a higher intensity than fixed-wing aircraft
(Richardson et al. 1995). Helicopter sounds contain dominant tones from the rotors that are generally
below 500 Hz. Helicopters often radiate more sound forward than backward. The underwater noise
produced is generally brief when compared with the duration of audibility in the air.

Helicopter unit level training typically entails a high volume of single-aircraft sorties over water that start
and end at an air station, although flights may occur from ships at sea. Individual flights typically last
about two to four hours. Some events require low-altitude flights over a defined area, such as mine
countermeasure activities deploying towed systems. Most helicopter sorties associated with mine
countermeasures would occur at altitudes as low as 75 to 100 ft. (23 to 31 m). Likewise, in some anti-
submarine warfare events, a dipping sonar is deployed from a line suspended from a helicopter hovering
at low altitudes over the water.

Underwater Transmission of Aircraft Noise

Sound generated in air is transmitted to water primarily in a narrow area directly below the aircraft
(Section 3.0.4, Acoustic and Explosives Primer). A sound wave propagating from an aircraft must enter
the water at an angle of incidence of 13° or less from the vertical for the wave to continue propagating
under the water’s surface. At greater angles of incidence, the water surface acts as an effective reflector
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of the sound wave and allows very little penetration of the wave below the water (Urick 1983). Water
depth and bottom conditions strongly influence propagation and levels of underwater noise from
passing aircraft. For low-altitude flights, sound levels reaching the water surface would be higher, but
the transmission area would be smaller. As an aircraft gains altitude, sound reaching the water surface
diminishes, but the possible transmission area increases. Estimates of underwater sound pressure level
are provided for representative aircraft in Table 3.0-19.

Underwater sound from aircraft overflights has been modeled for some airframes. Eller and Cavanagh
(2000) modeled underwater sound pressure level as a function of time at various depths (2, 10, and

50 m) for F/A-18 Hornet aircraft subsonic overflights (250 knots) at various altitudes (300; 1,000; and
3,000 m). For the worst modeled case of an F/A-18 at the lowest altitude (300 m), the sound level at two
meters below the surface peaked at 152 dB re 1 uPa, and the sound level at 50 meters below the
surface peaked at 148 dB re 1 pPa. When F/A-18 flight was modeled at 3,000 meters altitude, peak
sound level at 2 meters depth dropped to 128 dB re 1 uPa.

Sonic Booms

An intense but infrequent type of aircraft noise is the sonic boom, produced when an aircraft exceeds
the speed of sound. Supersonic aircraft flights are usually limited to altitudes above 30,000 ft. (9,100 m)
or locations more than 30 nm from shore. Several factors influence sonic booms: weight, size, shape of
aircraft or vehicle; altitude; flight paths; and atmospheric conditions. A larger and heavier aircraft must
displace more air and create more lift to sustain flight, compared with small, light aircraft. Therefore,
larger aircraft create sonic booms that are stronger and louder than those of smaller, lighter aircraft.
Consequently, the larger and heavier the aircraft, the stronger the shock waves (U.S. Department of the
Navy and Department of Defense 2007).

Of all the factors influencing sonic booms, increasing altitude is the most effective method of reducing
sonic boom intensity. The width of the boom “carpet” or area exposed to sonic boom beneath an
aircraft is about 1 mile (1.6 km) for each 1,000 ft. (300 m) of altitude. For example, an aircraft flying
supersonic, straight, and level at 50,000 ft. (15,000 m) can produce a sonic boom carpet about 50 miles
(80 km) wide. The sonic boom, however, would not be uniform, and its intensity at the water surface
would decrease with greater aircraft altitude. Maximum intensity is directly beneath the aircraft and
decreases as the lateral distance from the flight path increases until shock waves refract away from the
ground and the sonic boom attenuates. The lateral spreading of the sonic boom depends only on
altitude, speed, and the atmosphere and is independent of the vehicle’s shape, size, and weight. The
ratio of the aircraft length to maximum cross-sectional area also influences the intensity of the sonic
boom. The longer and more slender the aircraft, the weaker the shock waves. The wider and more blunt
the aircraft, the stronger the shock waves can be (U.S. Department of the Navy and Department of
Defense 2007).

F/A-18 Hornet supersonic flight was modeled to obtain peak sound pressure levels and energy flux
density at the water surface and at depth (Laney and Cavanagh 2000). These results are shown in
Table 3.0-20.
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Table 3.0-20: Sonic Boom Underwater Sound Levels Modeled for F/A-18 Hornet Supersonic Flight

. Energy Flux Density
ralh Alr.craft Peak Pressure (dB re 1 pPa) (dB re 1 pPa’-s)
N « | Altitude

umber (km) At 50 m 100 m At 50 m 100 m
surface Depth Depth surface Depth Depth

12 1 176 138 126 160 131 122

' 164 132 121 150 126 117

10 158 130 119 144 124 115

) 1 178 146 134 161 137 128

166 139 128 150 131 122

10 159 135 124 144 127 119

dB: decibel; km: kilometer(s); m: meters; uPa: micro pascal; pPa’s: squared micro pascal-second;

re: referenced to

* Mach number equals aircraft speed divided by the speed of sound.

3.0.5.3.2 Energy Stressors

This section describes the characteristics of energy introduced into the water through Navy training and

testing activities and the relative magnitude and location of these activities to provide the basis for
analysis of potential electromagnetic and laser impacts on resources in the remainder of Chapter 3

(Affected Environment and Environmental Consequences).

3.0.5.3.2.1 Electromagnetic Devices

Electromagnetic energy emitted from magnetic influence mine neutralization systems is analyzed in this
document. The training and testing activities that involve the use of magnetic influence mine
neutralization systems are detailed in Tables 3.0-21 — 3.0-22. The number and location of events that
use these electromagnetic devices are detailed in Table 3.0-23.

Table 3.0-21: Training Activities That Involve the
Use of Electromagnetic Devices

Table 3.0-22: Testing Activities That Involve the

Use of Electromagnetic Devices

Training

Testing

Mine Warfare

Mine Warfare

® Airborne Mine Countermeasures (Towed-Mine
Neutralization)

® Coordinated Unit Level Helicopter Airborne Mine
Countermeasure Exercises

o Airborne Towed Minesweeping Test
e Mine Countermeasure/Neutralization Testing

Naval Surface Warfare Center, Panama City
Division Testing Range Activities

® Civilian Port Defense

e Electromagnetic Operations
o Mine Countermeasure/Neutralization Testing

South Florida Ocean Measurement Facility
Testing Range Activities

e Mine Research, Development, Testing, and
Evaluation Activities
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Table 3.0-23: Annual Number and Location of Events Using Electromagnetic Devices

Training Testing
No Action Alternative | Alternative No Action Alternative | Alternative

Activity Area Alternative 1 2 Alternative 1 2
VACAPES (W-50, Lower 980 0 0 0 0 0
Chesapeake Bay)
VACAPES (W-50, W-72) 0 0 0 30 0 0
VACAPES 0 882 882 0 36 40
Navy Cherry Point (ARG
Mine Training Area) 183 0 0 0 0 0
Navy Cherry Point 0 185 185 0 0 0
JAX (CSG Mine Training 134 0 0 0 0 0
Areas)
JAX 0 157 157 0 0 0
SFOMF 0 0 0 0 21 33
NSWC PCD 0 0 0 99 78 87
GOMEX 0 96 96 0 0
Gulf of Mexico 0 0 0 0 12 14
Northeast, VACAPES,
Navy Cherry Point, JAX, 0 1 1 0 0
GOMEX
Total 1,297 1,321 1,321 129 147 174

ARG: Amphibious Readiness Group; CSG: Carrier Strike Group; GOMEX: Gulf of Mexico Range Complex (Gulf of Mexico refers to
the body of water); JAX: Jacksonville Range Complex; Navy Cherry Point: Navy Cherry Point Range Complex; Northeast: Northeast
Range Complexes; NSWC PCD: Naval Surface Warfare Center, Panama City Division Testing Range; SFOMF: South Florida
Ocean Measurement Facility Testing Range; VACAPES: Virginia Capes Range Complex

The majority of devices involved in the activities described above include towed or unmanned mine
warfare systems that simply mimic the electromagnetic signature of a vessel passing through the water.
None of the devices include any type of electromagnetic “pulse.” An example of a representative device
is the Organic Airborne and Surface Influence Sweep that would be used by a MH-60S helicopter at sea.
T