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Environmental
Consultants

MEMORANDUM
Patricia Jaramillo
TO: | Scott Williams FROM: | Project Biologist
WRA, Inc.

Michael Nieto

Southern California Natural
Resource Director

WRA, Inc.

DATE: | February 10, 2023

CC:

Draft Marine Mammal Monitoring Report for the Base Los Angeles Long Beach
SUBJECT: | (Base LA/LB) High Endurance Cutter (WHEC) wharf Project (NMFS Ref. No. WCRO-
2021-00759, Corps File No. SPL-2020-00728-LP)

Dear Mr. Williams:

The purpose of this report is to present the results of marine mammal monitoring during pile
driving at the Base Los Angeles Long Beach (Base LA/LB) High Endurance Cutter (WHEC) wharf
located at San Pedro, California, conducted under the Incidental Harassment Authorization (IHA)
issued by National Marine Fisheries Service (NMFS) on December 21, 2021. The IHA required that
marine mammal monitoring occur during all pile driving and in-water construction activities. The
IHA specified respective allowances for “take” (Level A and B incidental harassment due to pile
driving) applicable to each mammal species with some potential to occur near the Project Area
during work activities. The IHA authorized taking of harbor seals (Phoca vitulina), California sea
lions (Zalophus californianus), gray whales (Eschrichtius robustus), common bottlenose dolphins
(Tursiops truncatus), and short-beaked common dolphins (Delphinus delphis). These allowances
are detailed in Table 1 below. In addition to the marine mammals listed above, the USCG has
determined that the proposed action may affect, but is not likely to adversely affect, federally
listed threatened species, the green sea turtle (Chelonian mydas; GST) East Pacific (DPS) (81 FR
20057) as a result of the open water construction elements within the OPC Homeporting
proposed action. GST in the eastern Pacific Ocean are considered threatened throughout their
range with the northern extent of nesting in Baja California, Mexico, but individuals occur farther
north to the California Coast. There are currently no areas designated as critical habitat for green
turtles under the ESA in this project area. This report was written in compliance with the Marine
Mammal and Sea Turtle Monitoring Plan written by WRA in April 2022.
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Table 1. Authorized Amount of Taking, by Level A and Level B harassment, by species and stock.
Authorized Take

Species Level B ‘ Level A
Harbor seal (Phoca vitulina) 0 19
California Stock
California sea lion (Zalophus 380 0
californianus) U.S. Stock
Gray whale (Eschrichtius 0 2

robustus) Eastern North

Pacific Stock

Common bottlenose dolphin 114 0
(Tursiops truncatus) California

Coastal Stock

Short-beaked common 200 0
dolphins (Delphinus delphis)

California/Oregon

/Washington Stock

Background

The United States Coast Guard (USCG) proposes to homeport two Offshore Patrol Cutters (OPC),
each vessel of 360-ft in length, at Base Los Angeles Long Beach (Base LA/LB) High Endurance
Cutter (WHEC) wharf located at San Pedro, California (Figure 1), which would require the
construction of a 260-ft wharf extension of approximately 5,914 ft2 added to the USCG Base LA/LB
to accommodate the two vessels (Figure 2). The project will be completed in three phases: the
Test Pile Program (Phase 1), Pile Driving and Wharf Work (Phase 2), and Onshore Maintenance and
Weapons Division/Cutter Support Facility Construction (Phase 3).

The proposed action includes the removal of existing wharf appurtenances, installation of
estimated number of piles that included: fourty-eight-24-inch precast pre-stressed octagonal
concrete piles; seventy-two 24-inch square precast pre-stressed concrete piles; nine 18-inch fiber
reinforced plastic piles, concrete deck panels, cast-in-place concrete pour and topping slab, and
installation of the new wharf appurtenances. Also, the proposed action includes 50 lineal feet of
revetment restoration and repair where this work will be performed above the Mean High Tide
Line to the top of the alignment of the existing slope.

Monitoring Methods

Baseline monitoring was conducted in the days prior to the start of construction to establish
baseline behaviors of marine animals in the project vicinity. Baseline observations were
established no earlier than 7 days before the first day of construction. The MMO established this
baseline by surveying potential Levels A and B harassment zones on 2 separate days. Monitoring
occurred during low and high tides during daylight hours. The data collected from baseline
monitoring was used for comparison with results of monitoring during anticipated impact pile-
driving activities.
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WRA’s marine mammal monitoring began with the start of in-water work on June 29, 2022 and
work was completed on January 25, 2023. No in-water work occurred during the month of
October 2022. Marine mammal monitoring occurred during all in water work, which consisted
primarily of pile driving and pulling. MMOs began monitoring 30 minutes prior to the initiation of
pile driving and continued monitoring for 30 minutes after pile driving was completed each day.

The location of pile driving was confined to the Project Area. MMOs situated themselves where
they had the best vantage point of the pile driving site and associated shutdown zones each day
of observing. MMOs adjusted their observation locations based on the location and nature of pile
driving activities occurring any given day. Observations were made with a combination of the
naked eye, spotting scope, binoculars, and distances were recorded with the aid of a handheld
digital rangefinder. All field notes were recorded on datasheet forms. The raw data logs are
included in Attachment C.

Results

Three species of marine mammals were observed while monitoring construction activities:
common bottlenose dolphin, harbor seal, and California sea lion. Total observations by species
included two common bottlenose dolphins, one harbor seal, and 323 California sea lions over the
course of 44 days of monitoring.

Weather conditions were variable during monitoring periods, with cloud cover ranging from 0 to
100%, temperature ranging from 46 to 91°F, and general sea state from calm to rough. However,
pile driving and removal was only performed when visibility was conducive to monitoring and did
not limit the ability of monitors to observe marine mammals.

Marine mammal observations by month are detailed in Table 2, with the fewest observations in
January and the most observations in August. For most marine mammal observations, the sex
and age of the individuals were unknown. The specifics of each observation are detailed in the
monitoring forms (Attachment C). The majority of marine mammals were sighted when pile
driving was not occurring (Table 3).

Table 2. Marine Mammal Observations by Month

California Sea Common Total Marine
Lion Bottlenc:)se Harbor Seal Mammals Observed
Dolphin

June 10 = - 10

July 20 = - 20

August 156 2 - 158

September 104 = - 104

October - = - -

November 12 = - 12

December 12 = 1 13

January 9 = - 9
ﬁ WRA, Inc. | 3033 Fifth Ave, Suite 315, San Diego, CA 92103 3
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Table 3. Marine Mammals Observed during Pile Driving
Active Pile Driving

Species
California sea lion 308 15 323
Common Bottlenose 2 - 2
Dolphin
Harbor Seal 1 - 1
Total 311 15 326

Level A and Level B Take Estimates

Take estimates were based on days when both pile driving occurred and marine mammals were
observed. Take estimates within the IHA period are detailed in Table 4, and explained in further
detail below.

Table 4. Level A and Level B Take Estimates Within the IHA

Species Total Authorized Level A Take Authorized L:‘;ekleB
P Observed # Level A take Estimate Level B Take )
Estimate
California Sea | 296 0 0 380 0
Lion
Common 2 0 0 114 0
Bottlenose
Dolphin
1 19 0 0 0
Harbor Seal
Level A

Level A take was assumed to occur in situations where the MMO identified a marine mammal
within the Level A shutdown zones when pile driving was occurring. It was assumed that the
entire Level A buffer zones were fully visible to MMQOs, and thus no correction factor was applied
to the Level A take estimates. Over the course of work, pile driving was delayed on 15 separate
occasions due to the presence of marine mammals within the Level A shutdown zones. As work
was stopped before marine mammals entered the shutdown zones, none of these instances met
the definition of Level A take.

Level B

No level B take estimates occurred because behavioral changes in marine mammals were not
observed.
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323 California Sea Lions were observed. Two Common Bottlenose Dolphins were observed. One
harbor seal was observed. No incidents of Level A or Level B harassment were observed
during operations.

Hydroacoustic monitoring was conducted by lllingworth & Rodkin, Inc. Results collected from
the monitoring are detailed in Appendix D.

Please do not hesitate to contact with questions, or if you require clarifications with any
aspect of this report.

—

{,?"\z,_ WRA, Inc. | 3033 Fifth Ave, Suite 315, San Diego, CA 92103
*‘\Q‘ www.wra-ca.com - ph: 858.842.1800



http://www.wra-ca.com/

Appendix A. Figures
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Appendix B. Site Photographs
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Pile drive testing at the Project Site on July 6, 2022. Facing
northwest. south.

Dredging (in-water work) at the Project Site on August 29, Pile driving at the Project Site on September 8, 2022. Facing
2022. Facing southwest. west.

N, Environmental
« N Consultants

Appendix B. Site Photographs at USCG LA/LB 1
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Fender pile pulling at the Project Site on November 3, 2022. Dredging at the Project Site on December 20, 2022. Facing
Facing west. southwest.

Pile driving at the Project Site on January 11, 2023. Facing FRP piles installed at the Project Site on January 25, 2023.
west. Facing west.
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Appendix C. Monitoring Logs

ﬁ\ WRA, Inc. | 3033 Fifth Ave, Suite 315, San Diego, CA 92103
‘AN www.wra-ca.com - ph: 858.842.1800

10


http://www.wra-ca.com/

¢ o
Date: .Q\Q(\’L‘b Observer: ) AYTY Yayamillo

“1.®dam
General Weather AM s C\NAU\ Daily Start Time: A ALAS

PM SUMY | WOYW

Daily End Time: __ %" \S Qv
2 Resight?
| #otinano ‘(’""‘)‘ Bear | Sex \ c‘&\ﬁ a‘.h\;h\m\ami\“s;"\
: A Yoml2ug| Vv |V (qesaS{dw| | | | |
2 - 1 Tvpmz v | v lwesmSlsw | | | | |
3 WSl cse | A Tom 1o [ v | U |adesteign| | | | |
o el e | 4 o 12% [ v |V [ eNlswl || | |
s W07 csL | A S0 [wel v [ Vv T"enlsw| | | | |
e D] Co | 4 o (ws| v |V & New| [ | [ |
! csLl| A JL'vu IRy \lu zN%&M\ \\ ‘L l‘ l‘
E | (I T | |
10 | | B | | |
1 1 | | S | |
12 | i P | . |
13 l ) (R | |
14 | T S W . |
15 A | |
16 I ] T R
17 N B o [T S |
18 2l (i I |
19 | A L, A | |
2 | | 1 |
Species Abbreviations
CSL CASealion ggl- Dead CSL ELS N. Elephant Seal GST Green seaturtle Mixed Multiple Species PWH Pilot Whale
CBD Coastal B'nose Dolphin  SSL  StellarSealion  Unk Unknown Other Other Species UDOL  Unknown Dolphin  ULWH Unk Large Whale &
RDO Risso's dolphin PGW  Pacific Grey CLT CA Leasttern PHS Harbor Seal CMD  CommonDolphin  UPIN  Unknown Pinniped !
PWS Pacwmo-aldodbolphln T

Sheet L oral



Date: __ \p|30

Observer:

XN

¢

Daily Start Time: a0m

General Weather AM_\0vdY | 64

Daily End Time: _ 130 pM

PM QO\HWI[ c\WA\;]
S | o | Dirol [ o 2 )
o G R RS P EA - A e
1 (e6M 4 %20 (228 | U v S| SwW N
2 [CSL 20 [ 4 260 [26) | v v £N [sw N
aJICSLhJ’.M A 24022\ | V v WS | W »
4
5
6
7
8
o |
10 | |
111 |
12
13
14 |
15 |
16 |
17 |
18
19
20
Species Abbreviations

CSL CA Sealion g‘ Dead CSL ELS N. Elephant Seal GST Green seaturtle Mixed Multiple Species PWH Pilot Whale

CBD Coastal B'nose Dolphin  SSL  Stellar SeaLion  Unk Unknown Other Other Species  UDOL  Unknown Dolphin ULWH  Unk Large Whale

RDO Risso's dolphin PGW  Pacific Grey CLT CA Leasttern PHS Harbor Seal CMD Common Dolphin  UPIN  Unknown Pinniped

PWS  Pac White-sided Dolphin s

SheetLof_



pate: __1/) Observer:_patte 7).
Daily Start Time: 71" 20

General Weather AM _p\oueM | kY
PM  Sunhy Daily End Time: _3: 00 p
J
/;]mli&:] Oo'hdﬂol ?m")' = I R (ol 5& rl|ieah Ben Buoy# | “yoce (Y/N) Notes/Other Human Activity
‘]um?' csulj A,i] - %go fzs'-t} v v EN | an N d\{m%mo} LoC (0D
s | [ ] [ (|
- [ ] I N
s| | [ ] [ [ ] 1
s ] | [ | [ [ | |
7| ] | |
s | [ ] b e WL I
Y B . . I 24 7 |
0] ] [ ] S I
n] | Ay I l
2] | [ ] [ l
™ I D I — i
] ] i i | T - |
5] | [ ] | | l
6] | [ ] el o] |
2] | [ ] - |
] ] [ ] [ [ ] |
o] | i I M
o] | [ | | ||
Species Abbreviations
CSL  CA SealLion gg‘- Dead CSL ELS N. Elephant Seal GST Green sea turtle Mixed Multiple Species PWH Pilot Whale
SSL  Stellar Sea Lion Unk Unknown Other Other Species uUDOL Unknown Dolphin  ULWH Unk Large Whale
PHS Harbor Seal CcMD Common Dolphin  UPIN  Unknown Pinniped

CBD Coastal B'nose Dolphin
RDO Risso's dolphin CLT CALeasttern

PWS  Pac White-sided Dolphin

PGW  Pacific Grey
Whale

Sheet _3_ ofrete




Date: }}_V_ Observer: M N ”
Daily Start Time: O%Foo0
+O<FF 1\N\S

General Weather AM _Qo¢ *\7 \ov o(%
PM QMjM C‘Sgﬂl«’\ Daily End Time:
. J
Dir.of "} 4. = Activity | Resight? Notes/Other Human Activity
[mlamlid #0f Ind HO z'""' Boar | Sex | A% ;ﬁ ] Ben Buoy# | “fire )
S A s Wik
1 &8 | CSL | - o 2% | M [ AJut g £ [ S e acyise ‘H..:‘.\,
[qus]ese | 4o 233 | F.F ldatt pa acha .ﬁ.hm—
;—I,o:salcq. | < ¢ N | ae actre (0 wol\a
o]
s |
6 |
7 |
g |

[\
l - 7
1 ,l - %0 M addt
|
[
[
|
|
l
[
|
[
[
[
|
|
|
|

16
17
18 |
19 ] l
20 =] I
Species Abbreviations
CSL CA Sealion gg’- Dead CSL ELS N. Elephant Seal GST Green sea turtle Mixed Multiple Species PWH Pilot Whale
CBD Coastal B'nose Dolphin  SSL  Stellar SeaLion  Unk  Unknown Other Other Species ~ UDOL  Unknown Dolphin  ULWH  Unk Large Whale
RDO Risso’s dolphin PGW  Pacific Grey CLT CALeasttern PHS Harbor Seal CMD Common Dolphin  UPIN  Unknown Pinniped
PWS Pac White-sided Dolphin e

sheet H of



es

Date: ”&7 Observer:
General Weather AM __ Cloudy) IU"‘ Daily Start Time: 7:20am
PM___Svhny Daily End Time: _A "0 0 0"
lm‘mg.mmgumgﬂmggém.mw PRIl
1?1»1; CSL I 1 — 00 a2 | v v N _|Sw N | ncn-wetey achiviies
2 ol st | 4 - 2o [log | v u N [sw QU2 ANy
3 f&'«‘H{rSL IJ A — [SsofM)] v v N an AN [0 inARekO achwi 2
<
s| | |
e | | l
7| | |
g =] |
o | | I
w| | |
| | |
| | l
| | |
w| | |
5] | [ ]
6] | -
e B [ ]
w| ]  -—
o] | e
20| | b=
Species Abbreviations
CSL  CA SeaLion g:‘ Dead CSL ELS N. Elephant Seal GST Green sea turtle  Mixed Multiple Species PWH Pilot Whaie
CBD Coastal B'nose Dolphin  SSL  Stellar SeaLion ~ Unk Unknown Other Other Species ~ UDOL  Unknown Dolphin  ULWH  Unk Large Whale
RDO Risso’s dolphin PGW Pacific Grey CLT CA Leasttern PHS Harbor Seal CMD Common Dolphin  UPIN Unknown Pinniped
|
PWS  Pac White-sided Dolphin i

Sheet i ofi=es




\“ 4 !
Date: _Z]j Observer: g S .
1 US

General Weather AM__ N1 ks Daily Start Time:
Daily End Time: ___ 250

PM S\f\’\ﬂ*a ] \P?
i | #otmano | D% [ puy [ se | Moo [DRT T2 2 ittt | Nipmet s Notes/Other Human Activity
| water (m) Ciass | Jravel | pop, | gan | peh | Buov® | “rype | (vi¥)
- L] — 2030t v¥e| f | Nl o P T
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Species Abbreviations
CSL  CA SealLion oo Dead CSL ELS N.Elephant Seal GST Greenseaturtle Mixed  Multiple Species PWH  Pilot Whale
CBD Coastal B'nose Dolphin  SSL  Stellar SeaLion  Unk Unknown Other Other Species UDOL  Unknown Dolphin ULWH  Unk Large Whale
RDO Risso’s dolphin PGW mc Grey CLT CA Leasttern PHS Harbor Seal CMD Common Dolphin  UPIN  Unknown Pinniped
PWS  Pac White-sided Dolphin ¢

Sheet of




B SRR

Date: 3/

Observer: M oW

0300

General Weather AM _ §0°  Clev &g Daily Start Time:
PM tAO\)”\’:] ¢ Daily End Time: lo 90
n:Tapul- &oumm%mma‘zgﬁ,&;ﬁ%’amiww ey oot
S o
; 0720 CSL 1 S Q “L“, 11 M_QLL__V"?__.
3
4
5
8
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Spacies ARGaviatim® cs.  Dead CSL ELS N.Elephant Seal GST Greenseaturtie Mixed  Multiple Species  PWH mmm
< CAS“U'W‘ i :;L Stellar SeaLion  Unk Unknown Oftier Sewrdpeckes; 10K Unm::""‘“‘ :LH':H uummm
CBD  Cosstal B'nose Dolphin pacific Grey CLT CA Leasttern PHS Harbor Seal CMD Common Dolphin
RDO  Risso’s dolphin o
PWS Pac White-sided Dolphin
Sheet____of




Sheet of

¢

Date: :’_U.L Observer: ?T . Sl
A T Daily Start Time: (-9130
General Weather AM c\ovdv) | & aily
pM__Swahv T Daily End Time: Vi‘-')"’)P"f‘
A
: Dir. of 3 F3 Resight?
(n—w& # of Ind HO ‘(E“,‘a.u Sex o i ma‘m;ﬂmmow v Notes/Other Human Activity
y
1] '!}.ﬂl ] s 10 [%3»9 N W : A 2
2 (g 5A CSL \ 0 ™10 N o = \ ,
3 [0S LSL \ 200 [1.00 S W
< ueest | 125 |23 N_[cw N
s o ol | | 50 |0 N Y
e Aol ]\ 210 210 o[ N
7 [205[ LSV 268 275 > [V N 7
AR 00| )5 T =1
s | | |
10| | |
11 I l ’
2| | [
] | S |
14 | | | |
15 | | | |
16 | | | |
17 | | |
e
19 | |
20 | |
Species Abbreviations

CSL  CA SeaLion cs.  Dead CSL ELS N.Elephant Seal GST Greenseaturtie Mixed  Multiple Species PWH  Pilot Whaie

CBD Coastal B'nose Dolphin  SSL  Stellar Sea Lion Unk Unknown Other Other Species UBOL e v SO R L

RDO Risso’s dolphin PGW mﬂc Grey CLT CA Leasttern PHS Harbor Seal CMD Common Dolphin  UPIN U i

PWS  Pac White-sided Dolphin o



t SUSPURRE TSI R

b’a@: ka ' l \,\ﬂ

General Weather AM _i SWINA VIV

¢

Observer: iz__

Daily Start Time:

(o

<

Daily End Time: _’__M

" B o

PM SUY\V\‘{’\ Y
=k i i e z
g[S | wormawo | D | Bear | Sex 7 o B B
! d Travel/ Resight?
L R S [ T [ ] g | oot | ) TR
1
100 | 294 :

& th 0| oo e Tan
. go 190% T
: ‘ LoD 150 N Q‘N
e zp | W] L
7 [2 L [ 230 oW
s 240 i Q0 [2A ——P—I—-f =1
L
19_[. l——t—=1T | |
1 =1 |
da ] il gy
13 ________________________________‘_______’_ S e IS

____——_______________.__——____-_________—_____-_______—___

| N I e e

Tons: [
el

csL
cBeD
RDO
PWS

—

Species Abbreviations
cst pead CSL

CA Sea Lion 3

Coastal B'nose Dolphin SSL Stellar Sea Lion

Risso's dolphin PGW pacific Grey
Whale

pac White-sided Dolphin

ELS N. Elephant Seal GST
Unk Unknown Other
PHS

CLT CAlLeast tern

Sheet of




"Ti;_._;_....‘s.__-‘— pEYv——

“Date: QD

Observer: Q ' }

SMNY v

é

¢

Daily Start Time: 1am

General Weather AM

Daily End Time: _5 "\ 5 om

-
-

PM suva\.w\rM )
et &",1“"‘” ;E: Boar | Sex | Cia e oo | 5o o Lo w )
ot CSL | \_ ) 20 1221 S  |aw Y e WA M0 ACT-
2 lsmg | CSL | 100 {130 N 1\ 2 Anvna
s \pam| CSL | \ =0 [quo S |Sw ‘no o S0 adk
s e lCsL |\ 20 |40 S [Sw \
s lowpl e [ GO [ Mo ST \
s poMa|CSL | o140 N
7 hraM[ CSL [\ 101944 N
s [\013/CSL | \ ro | V% s
o 499 CSV | 5092 N
J0 k- 04 CSL| oo 1Yb S .
11
12
13
14
15
16
17 ______———-.————————-—-————'
18 e el i
19 1T || |
- — [ v;
i sci.::u:m P . “ead B ELS N.ElphantSeal  GST Greenseaturtio Mixed  Muliple Species  PWH Pl {
o Species  UDOL  Unknown Dolphin ULWH  Unk Large Whaie
CBD Coastal B'nose Dolphin  SSL Stellar SeaLion  Unk  Unknown Other Other l
Dolphin  UPIN Unknown Pinniped
RDO  Risso's dolphin pow  pacfc Gry CLT CALeasttern P MarborSeal  CMD - Commen !}
PWS Pac White-sided Dolphin |
[
Sheet ofSME




Date: ___B\% ovsever D1

General Weather AM :

—\M‘:\,\‘\{‘] (\CV\D\,M Daily Start Time: 1am

P A
M __cARAY, SMVWY) )’]O Daily End Time: PERLRALA
T [ vormaro | 55 - T TR | oot || o
ey S o e T Pl S A SR e (R0 5 e
, et CS 0o 24 —— — | T ,
- A wo fz4g| | N |sw

2 157 O 200| 224 el | ——

L Bglcsl o [, 50 I I B B e L, e

P ! 50 |221 < ——T 1 | |
_Q_ﬂ_ii~__ !60 140 3 =t -
_7_4_3‘3________ 0| 230 S =—t—+ | -
_LL__'-::__L__ 200[ 044 3 =l 1 |
o MU o i i 5

= * I Y N e e o e e
] s W B T Foall ™ _—
,:i_ === -——
g[S RO (TR R, s e e - __-
sl 1 1T i -_—
ol 1 S e e -_—
ﬂ________.«_.________—-__________.__.__._____.__, -_—
i s o PSR B 0 o e 2 ___
LL_____,_._________.__-_._____.______ ==
pos g FPEN L (1 _,,L.,___,[::E:EZ (R A M

SpeduAbbnvlatlons

CcSL CA Sea Lion g pead CSL ELS N Elophamseal GST Green sea turtie Mixed

cBD Coastal B'noseé polphin SSL s:ouarsuuon Unk Unknown Other Other Species uboL

RDO Risso's dolphin mceny CLT CA Least tern PHS Harbor Seal CMD

PWS pac White-sided Dolphin

Sheet of




A et it et et

VA

W\

¢

Daily Start Time: 7.6 am

/ -
//dle: 172 Observer: L |1
General Weather AM (:7 , C\p vdy

Daily End Time: 205pm

PM %’L.‘ ET (\No\,ﬁ

R—
BT S e ——

Time | Species | ind | #ofinatO Tony | Boar | sox o e.-rué. S én. Buoy # | “5yme "'(!,',ﬂ,‘" Notes/Other Human Activty
s il csL ] o) 19 |\6a lua | Unls 1120 BW o woe it 2
2 B0 (oL \ 0 &0 V17 (Vo [ uak | B3\ 15w ho ) vores pe divn®
S elcy T O |5 NoLlyg [ 1130 B ,
s |96 CS) | 0 75 [aL | M Unk | 211 [5W
s (92elCsC |\ 0 a5 | A ladutt | 2R [OW
s 1311 OstL \ (@) Ol [ M [odult | %9 o4
2 oIS | ) 0 wohst v W | 14 |Sw
g |10:23] CSC \ (9] \00 | 245 | Unk Pak 14%
o M:3lCSL | ®) yo | 156 une | Uale 2715 | P
10 N0 W 5] \ ) W0 [P M luk | 506 9
11 |10 (sl | 0 \S l\'\ Uale | Vale 2oL |Sw no i‘)'.\( dewrg wiiwn S m*'ﬂﬁ
12 1216l (Sl |\ 0 = 207 F_ ledwt 160 |F N-1222 | now water " oile ok ipeds
w11l | ) 0 Lo |05 | F |odvid]| 3H 1sw ' 3
wuol (5L |\ 9 (20 \ag| M |odolk 144 | L \-12:53
s (e |\ 0 %0 1G] T lu | S1 15V |
w3 CSL | Q e g1 | M [ AdAY | N1 [SKL [ W alove oierr/) Hwsle
17 159 |CSL \ [6) © 5| M |adult 745 |sY | o in wrt ailech
w8 [N CSL |\ 0 175010 | A lopuV[ 16 BWE Y-l L
w [ TMU GSL | ) Q 00 145 [ vale | vale | 145 1M ldug. R :
0 |5W | (5L e S0 [T | uak | ya | V1[5 [ pbyet Jowe y
Species Abbreviations i ’
CSL CA Sealion % Dead CSL ELS N. Elephant Seal GST Green sea turtle  Mixed Muitiple Species PWH Pllot Whale
CBD Coastal B'nose Dolphin  SSL  Stellar Sealion Unk  Unknown Other Other Species  UDOL  Unknown Dolphin  ULWH  Unk Large Whale
RDO Risso's dolphin PGW mﬂceny CLT CALeasttemn PHS HarborSeal  CMD  CommonDolphin UPIN  Unknown Pinniped
e

PWS  Pac White-sided Dolphin

Sheet | _of




A

¢ ¢ é

Date: /135 Observer: Elizo. Sch)tn
General Weather AM _ (:(z . Cloudy
o 3 . ! Daily Start Time: ' 56 0.0
+—2uan Daily End Time: _ 1\
R TR p
L |7:08] CSL o 145 165 F :,’ M2e b 8 S i mw |
2 qan sl |\ 0 156 _| 90 ol | 2% 1P Mo;n.mp.ﬁ ]
s [T%lCSL |\ [®) a6 [ 115 yak _M\T BT —
L [Tubl el |\ 0 (1201120 BT MY e
s Splest |\ Q 10 [lol | yav ‘(,M; Pt ¥
s ISR LSl 8790 [ [Uak | Ll [ o Bt
; B121CSL | 0 s |13 /J\\ M(:‘H- ga{ i AL fving il Qludt
s 3 0alCSL \ 0 100 [26U | un | unl %%9 55\;/ — |
o [AMM[CSL | O 50 [Z14 [\au 141 |5 i S
gl coL | V| 0 [4o i8] ualc 1\Go_[sw -
el [ L O [so [2i] oA {Gduit 213 |ow
2 Mol 1 1 9 0 (255 mF_|odvlt [ 191 DBl
13 110:35] €Sl \ S T5g 1177 Luak | unk [LOH 1S
14 \0"‘” (5L 1 & 0 'L\c) val Ualt EE [T
.5 1.0 [ (64 \ 0 0 504 ] ya | yall | 140 [SW
18 JI11] €51 o T [Lo| m [odi 378 SW L oy st eyt Jord
17 J\I93 ] oL | 0 lQ___li____L—-U W W | 6\0 w w‘“ — ‘h“'l ’\"‘
s a [ CSL ] ) 0 [195 | Unk iink 14% |5 M,,_mml.l_dc_z_f.&—————
g U U] 0 5%__@& Ul | 0% A
pog 751 PO I A e 7] E | Uae | 147 15W
SpodolAbbmwaﬁom

CSL CA Sealion g DeadCSL ELS N.ElephantSeal  GST Groenseaturtie Mixed  Multiple Species  PWH Pt Waaie

cBD Coastal B'nose Dolphin  SSL stollar SoalLion  Unk  Unknown orer  OtwrSpeces  UDOL  Unknawn Desn o e

o aacls 0IOH PGW ;‘.hc Iﬁ'.c Grey CLT CALeasttern PHS Harbor Seal CMD Common Dolphin UPIN Unknown Pinniped

PWS pac White-sided Dolphin .

Sheet \ _of




w
Date: ﬁ"?’.}

¢

Observer: Elizg Sihlen

6.5

‘A

General Weather AM __ 0o C\f’d({\{ Daily Start Time:
PM__ 1Y suany Daily End Time: _12:\S"
= |
i 123 ) [ 3 2
nd | #oth gr%..). aar | s | A2, cT...n:.vi o | el | Bon | Buoy# | 55 R NotweOthr Human Actiy
g S e Aty lq ; St
3 is#upo | | 95 700 [Unk. [Unk 104 17 plo in yedes (e cli.
2 [0 CSL |\ 0 (30178 | N\ |odok | 14 |SW (s rq a’{r.v-fg wuﬁ:'/
3 1645 CSL \ @) 20 | 06| Unle | Unk | 33\ |[SW Aftsr ’,Q/;/u:q gl pie
4
5
6
7
8
)
10
11
12
13
14
15
16
17
18
19
20
Species Abbreviations

CSL  CA SeaLion Cs.  Dead CSL ELS N.Elephant Seal GST Greenseaturtle Mixed  Multiple Species PWH  Pilot Whale

CBD Coastal B'nose Dolphin  SSL  Stellar SeaLion  Unk Unknown Other Other Species uDoL Unknown Dolphin  ULWH  Unk Large Whaie

RDO Risso's dolphin PGW :vahcal:i.c Grey CLT CA Leasttern PHS Harbor Seal CMD  CommonDolphin UPIN  Uni

PWS  Pac White-sided Dolphin Pinniped

Sheet Z of




¢

€
General Weather AM ___ (9 Cloody Daily Start Time: 74m
PM___ 1% paNTW) (v Daily End Time: _%4:%4 /#
h v U
BEE IS 0 150[99% | Unle | yak [ 224 [SW re '“r‘“‘—"—““—’—
2 |84 eSL | | 0 15275 A |aduW | 206 [Qw P
s Bwlcy [\ 0 20 S| Unle | Uak | T60 [SW No Y m"‘fﬂ P
«Jq00/CSL [ 2 | O 120 [3M] sk | Urle | 2% [4W ¥ ;“ ol O g e
s (40 CsL |y Q 0ol Unte [ Uae [ 279 [4W 2 Uty Qe Pace
e 9%]cCs) || o 100 [147] ak Unu 196 [ GNW Duciny_ Dl dtioy Ll She
7 [032]¢sL \ 20[195 [Unle | yak | 164 |SW No in wi-(/b«fdnv-na
s |lo%| 5L \ 8 \501723[ M 5J(+ 325 |SW
s 1St | 2 o] 56 [190] Uale IZ\ [ow O v A edl
o R0I[Cel [ ) 0 [0 [797] vale| Vo [ {40 oW No 'in . e diig
n NSl chy [ ] Q 10 | 226 [Unk [ Unl [ %19 [ow N-12:\3
2 NS |\ Q  [20010[ M | pdotd] 2\ [SW
13 [13 u‘ (80 | 1 0 10 1207 [Unl | Vale [ 210 W
w W3HISL | 1 0] 10 [VY ] Dak | Uale Z.Q’S W Y- H:hy
15 |49 (SL 0 10 [ NB] M w | 2] Kw
16 ||Y.94 CS\L 0 20 [1bb] Onk ale| 722% [SW
v \eM[CsL | 1 fa) 10 [ 182 ] Onle | Unle | 26% |GV
18 ||5.93/ (SL \ [3) Lo | 190 M Uale | 25% [Sw =
19
20
Species Abbreviations

CSL  CASeaLion Cs. DeadCSL ELS N.Elephant Seal GsT Greenseaturtle Mixed  Multiple Species  PWH  Pilot Whale

CBD Coastal B'nose Dolphin ~ SSL  Stellar SeaLion  Unk Unknown Other Other Species ~ UDOL  Unknown Dolphin  ULWH Unk Large Whale

RDO Risso’s dolphin PGW mﬁ.ceny CLT CA Leasttern PHS Harbor Seal CMD Common Dolphin  UPIN Unknown Pinniped

PWS  Pac White-sided Dolphin

Sheet | of




¢

Sheet| of _\ _

Date: /75 /27 Observer: W\ gin
General Weather AM G4, Poctly (\nody Daily Start Time. _7/%
PM o, SUMN\ Daily End Time: __\%@ Ug
, #of
mm&-dmm“:hu ﬁﬁ&&ﬁm'%"m
(I b L Y O Q 15 [ 2] Unk | Ua\ | 28\ |4W
2 7[0S || Q 1401 195] Ygle [ Unke [ 332 LW
3 [TH3 () \ 8) Ao [ 4] Oak [ Vale | Uo  [Sw
4 hm| Gl \ 0 10 Tt [ A T vak | 155 |50
s |1:50 | CSL \ k4] 16 | QU] Uak [ Uk G 5w .
s |8:%0] LS\ 0 %0 [ 145 Ual | 125 |5V Docive drigipn Wons supd
7 1BA41CSL ‘ 0 G0 [10T [ Uak | Uale | B0 [9\ (h.ra pows Rl Yooz
s |101] Col | 0 DO (107 [ Uk [ Ynke | A11 |5W No b waltr pile drivim
o A'n|csl | o) WO [\ss[ s | ok | 24 |SwW P! 7
o PAGICSE [\ 0 2% (15 ] gak | Ul | %05 [5W |
1 [l C5L |\ 0 \9 1D M 04 | oW
12 [9:06] COL | | Q190 [110 [Uak [uak ["N6 JoM Y-
wfstcer [V 1 9 20 A M w [2H lov
1 W] cob [\ (o} u0 190 [Uole | Ve [W3 [5W
15 (W19 CSL [N 0) 20 | N[ pale | Lale [ 17 Sw L
16 |51 L[V DOL \ D) |50 100 [ Vol AWl U1 W Oun‘/\:;’ ot (ol @Moual
w \SugiCeL | \ 5 [%0[111 [Unk | Unkel 111 Jow | -
AACEE R 0 70 [111]| Uak u,,% \G\ (5w |
o [16A9PHS | ) 0 |Uo[\sH Unle | 305 [SW :
= ISpocluAbbmvlatiom
CSL CASealion csL Dead CSL ELS N. Elephant Seal GST Green sea turtle  Mixed Multiple Species PWH Pilot Whale
CBD Coastal B'nose Dolphin ;;L Stellar Sea Lion Unk  Unknown Other Other Species uDoOL Unknown Dolphin  ULWH Unk Large Whaie
RDO Risso's dolphin PGW Pacific Grey CLT CAlLeasttern PHS Harbor Seal CMD  Common Dolphin UPIN  Unknown Pinniped
PWS Pac White-sided Dolphin iy




€

Sheet_of
Date: 7
eneral Wi »
eather AM__ L0, ( l C’VA-V]
PM__ 11 SUA v\’ Daily Start Time: __! am
—_— wor = Daily End Time: 2,.v($ pm
pecies | Ind | #ofind Dist
BB omare [ [ooe | o [l [ 2 [ | 2
Census Beh | Beh m Buoy # T o
s J7m | CSE | 4 —— R 55
—2—” 381 CSL 50 l;% '\/ Sw - ~ — —
‘ S — e )t
2 5 416 1130 V| sxgped oi\le Af -
e o :1 B o in MO Wl
?7’“-6\"[ csl ’ 150 |2%% . T T 2
z [5:36/ 5L = g 150 | 200 ] ™ ’ “noin Ha D W'
s | | = N | poin wa® W7
o " | e s 1
10 | 1 — /
___,.._______________________ """"———-‘—"/
11
______________________‘_____________________ "-"‘“——————‘/
12 s
'___—"—_—"‘_'————-‘"_——-——————"————___——J_____ /
13 —__—_—‘_——’/—_’—_————’—#___-—_,___ /
__.._.________________________‘__________________ ‘—/
__._.—________________________’___________d__________ TR i
___..—____________._______________________________________ /
——‘__——""————‘—_——-——_‘_———“_-——-‘_———____——_—___— /_____——-———
_,——______,.—_/_/__,_—__—_/_____
:jjj:]/,,_,.L,E:[:Zl j 11 
viations
:Ods:ut:bm = csL pead CSL ELs N Elephant Seal GST Gmnulwru. Mixed Multiple Species PWH Pilot Whale
s e Unknown Other Other S uDoL Unknown Dolphin ULWH Unllumwm
cBD Coastal B'nose polphin SSL stellar Sea Lion Unk s e Ws“lpodﬂ i Wwwn o UWW
RDO Risso’s dolphin PGW pacific Grey CLT CAlLeas
Whale
pws Pac White-sided Dolphin



Sheet of

Date: % | 50 Observer: ET

General Weather AM \m, e Svnny)
M 17 §VY\V\VJ\

Daily Start Time: Y- 0

Daily End Time: 5 P_ A4

A

#of

Whale

38

Pac White-sided Dolphin

Dir. of 2

Time | Species | Ind # of ind HO (ﬂ, Bear | sex | A% Travel o (e son Buoy # %“ W Notes/Other Human Activity
s k6 CSL |\ vo |14 U S [sw N no i WS W
, o csL |\ 10010 & S |Sw N
s NasICSL | 70 9L0 N [LolSw y
a 12 cSL |\ 1o [%224 N (Lo ISwW b
s [7:\8l ¢cSL | 2 yo 240 N [SW i\
s A CSL | \ gd (574 S [sw N
7 |7MACsSL |\ 100 (440 < [S N
s s CsL | 2 100 [%20% S N,
s A:2Scsv | ) 10{906 NV ~n e
10 N0:85 | CSL \ 100 [Ttey S SW ~
w1022 SV | 2 700 205 N_| S Y
12 50l esL | 1 1S0]2u3 N |sW v
a A CsL || .20l 200 N__IsW N v
w lrvd csL | | 10170 S S N | plevs: leavinyg dnunned
15 2] CSV 200 (205> N[ N _| ne onthd/ Wene
6 394 eSL| ) 0| 4 S oy M eaving chann{
wMdCsL [\ 12-0[750 N R N lafhkr AvediNe
e 42 CSL ) 202U S W \vhrfmu Ar-
19
e | |

Species Abbreviations
CSL CA SealLion g:'- Dead CSL ELS N. Elephant Seal GST Green sea turtle  Mixed Multiple Species PWH Pllot Whale
CBD Coastal B'nose Dolphin  SSL Stellar SeaLion ~ Unk  Unknown Other Other Species ~ UDOL  Unknown Dolphin  ULWH Unk Large Whaie
Risso’s dolphin PGW  Pacific Grey CLT CALeasttern PHS Harbor Seal CmD Common Dolphin ~ UPIN  Unknown Pinniped



-

Sheet of

Date: =<\ )\ Observer: 03

General Weather AM

S\,‘(\\’\\/J\ 0%

PM__ SWIWVW| | AL

Daily Start Time: gl%a

e

Daily End Time: __\ 2:30 Qm

Time | Species .u: # of Ind HO ';:1‘ Bear | Sex Age '?::L:'v P I B T i asad Notes/Other Human Activity
Soux " Class | grwel | Boh | Beh | yime Type | (YN)

s |72ul cse 1) \$O |2UY S Y a ack

oAl v |\ | <o %1% S| ew ____| ™

s ol oo Y| [ \00]225 [ N |ow 1

DN [2s0( (4D G [SW N 4

s kvl cst [\ {1 200 n_ICW ~

]

. =

8

s ‘ |

= 1 \\

1"

12 | j |

i e A | | |

15 - ) SR

@ - \—-\ | | | |

= [ 1 | | |

e —

t:‘::::c:::f S S

Spoclulkbbmhﬁom

CSL CA Sealion g:‘- Dead CSL ELS N El.phirl\Slll GST Green sea turtle Mixed Multiple Species PWH Pilot Whale
cBD Coastal B'nose Dolphin ssL  Stellar SeaLion Unk  Unknown Other Other Species  UDOL Unknown Dolphin  ULWH Unk Large Whale
RDO  Risso's dolphin pGwW  Pacific Grey CLT CALeasttern PHS Harbor Seal CcMD  Common Dolphin  UPIN Unknown Pinniped
PWS PICWND“MDOIphin yiple



Sheet ____of
Date: _ﬂJi Observer _ V)
- ( - Daily Start Time: ?ﬂ/‘h’\
General Weather AM b‘w\f\\\v} r/17 aily
pM___cloudy , BU° Daily End Time: _“A-50p ™M
Dir. of g 2

mm&cummamm m‘:rw;h;hmmlww Nishsadcaies M Acsiy
1 e oy [ 220144 N SwW N 0O Ln Y00 ack:
2 WMo | 208 [ 3K N ew W \
3 [%e] CSC [ \ 00 [ 2HD N [sw N \
« 80 cSL | 2 250[\a0 N [SW N N
s 85U CSL[ ) 300] yf N [SW N
s 01} Cob] o \S 8] %04 C _|Sw N, oS \2aune Aarmed
s |25 CSL| Soliau N [Rw N :
s [2:18 CSY| <0 S W ™
10 240 CSL | 1 200 u <

Y, SW N :
o 0% 2+ Y N =
1
13
14
15
16
17
18
9
0

- Species Abbreviations

L CA SeaLion csL Dead CSL ELS N. Elophant Seat

CBD  Coastal B'nose Dolphin :;L Stellar Sea Lion  ynk : o Green sea turtle Mixed Muiltiple Species

RDO  Risso's dolphin PGW  Pacific Grey oLt ::k::::hm Other Other Species  ypoL Unknown Dolphin PWH  Pilot Whaie

PWS  Pac White-sided Dolphin Whale PHS Harbor Seal CMD  Common Dolphin :‘;":“ :nu Large Whale

nknownPicwp.q

k' i —

el = T



¢ ¢ ;
Sheet ____of
pate: _1/§ Observer V)
General Weather AM C\OUCKU]; paacme 7‘%0 Daily Start Time: _ 1AM
PM__ | OUM N 01 0 2 Daily End Time: _ 5 em
Time | Species | g #otindHO | D | poar | goy | Age | DiRfTT T T Activty | Resight?
Watar (z:’ Class m Beh | Beh 19:: Buoy # Type YIN) Notes/Other Human Activity
1 75Y] csL| | 2 [V S [su N fgin a0 a A
2 1?4 ecse | S0 |24 S Isw N
3t eSL | 2 201\94 N )
« (139 cSL 2 250[2%0 N N
s MYy CSY| | 150/7210 N N
s 12.09 CSV| | 120 12 S 4 -
r oA CSL[ % 100 |24 b N N lple sAart stdpped
s 1345 CSL| | 300[ 190 S Y ng N Had alhk
9 300 CSL| | 159 200 < [ N \,
10 ‘-f-l'L’CS\— \ 26y 7204 NV N ~
w 4 SLT | 22013\ S N_ [ nein dnd aet
12
13
14
15
16
17
18
18
20
Species Abbreviations

CSL  CA SeaLion Cs. Dead CSL ELS N.Elephant Seal GST Greenseaturie Mixed  Multiple Species  PWH  Pilot Whale

CBD Coastal B'nose Dolphin SSL  Stellar Sea Lion Unk  Unknown Other Other Species uboL Unknown Dolphin  ULWH Unk Large Whale

RDO Risso's doiphin PGW  Pacific Grey CLT CALeasttern PHS HarborSeal  CMD  CommonDolphin UPIN  Unknown Pinniped

Whale
PWS Pac White-sided Dolphin

NP —— - - w—’A




Sheet of

S

Date: qZﬂ Observer: [!‘O’W

0709

Gen
eral Weather AM Pacxly Crov dn D
p ¥ aily Start Time: _— ~ ————
om (007 CC, [an N s
— - Daily End Time: |
Species Notss/Other Human Activity
Ind | #ofindHO ?’:)* Bear | Sex pem LT B s 2 Activity | Resight?
Class Travell | gg Beh
Water Mg oodl] [ 9 i)
b73a [CSL | | - e
S esc [ e o B B O b
oo | CSC | 2 145 | Q0 1F 8% AA// icyw _.__________._——/“
1[cest 1 Y 20 |10 | YF NS :
o e |0 20 s | [ v | %] i o R eI
ou | cs¢ | | s¢ [320] M [y | | i
(Sl \0 - ——d———_ _—______—:______-—__——————_—‘l——_—/
ZL2] __J____,___—______}_'L__M_____.____A(_______s“'
I[ e __f__________,___i_._’_&-ﬁi__m_—_,__—— N1 —__—
R Sl e B e NI P
] | _____m_;}_g__ﬂ,__________% 2Lt
e g L S R ey > 2 -
oL ] CamN T e e
=="1 |
___________—___‘———.-———-‘——-——’—/-
1 k= __‘__________________________________/
_...—_.._-——-————-————-————‘——"‘/_—‘“"________ e
| T A e
4 L [ O NN
] (| ee——
__..._;.———————_-——/—-———-—:’/—"‘”__—‘_ T
e e i e T, S g
.._....-_..-———-—————‘——“‘—"""" S I T N L ]
—— /—/—_/—’——-" !
et e
specmAbbroviaﬂom
csL CASealion cs Dead CSL gLs  N. Elephant Seal GsT Groen seaturtie Mixed  Multple Species  PWW  Pratieie
cBD Coastal B'nos® polphin  SSL stollar SeaLion  Unk Unknown Other ottwe Spackiis DDOL  Usimei Doiphin  ULWH  Unk L2
Do Risso's dolphin pae oM CLT CALeasttern PHS Glioresl WD | Cemmen Dophin  UPIN Uk
e
PWS pac White-sided Dolphin
S S

il



Sheet of

¢

Date: 41 |- Observer: _ﬂ______
General Weather AM FaNVY
ayA - Aoy
= L (}:/)LS_S' Daily Start Time: Do Sunbild
PM cN\E€A - —_—
r— — - ¥ Daily End Time: 6‘2\(*(\
Tume | Species | ind | #ofindHO Dist | pear Age S ——z—j—————-———__—-——/
Water Sex -k g EE R B Activity | Resight?
—_ g ey b [ [ :',,:‘. Buoy# | "Type ) Notes/Other Human Activity
\ / /
_21_—-_;;?2:_—%%—‘/——-{—_ . 003 e ———_——___——_".._———,__\i____m_m;&.//
O il )
a= -—————_————&%__w—-g______ _M_
4 | X\ ) =7 » —1 | ! 1
=1 A ———_—‘_—‘_—__—__-——‘_‘--L—____————_______— S &A‘
s (B ——L_/—MJ:JJ:_’________%’_E___//_—_/
_§_..ﬂl2ﬂ I 50 t%’c Bw
(v293 """—'—"""—-—""‘ |
R ___L——_____.___-—-———__’LQ_ - VS
g 1\ »% o e | +—
o A0 Lo e __-————__.__———,JES-—________________________
a0 L5 Bt o I L___,F______,S._—__—,_-,____._—__._
11 (20 _.L-_____————_}&Q ,___-—_,_———__S_——N e . T
3—_@1/_22__/_&2 ,_,___,__/ﬂ_,______,/____, el izd wore Ty
ﬂ‘////////////////
Ji—__—//_/__’—/////,,_ﬂ_/// o ——
L////////—///ﬂ*—///
ﬂ_///////—//_’/_,—//
- = //[:::fﬂ::
Y e B e
Species previations
cs c:.:u Lion cs.  Dead CSL gLs N, ElephantSedl esT Groen sea turtle  Mixed Multiple Species  PWH pilot Whale
3 < Li Unk Unknown Other Other Species uboL Unknownoolphln ULWH Unlwgowmh
cep Cossta! inoes ORI ap sl BSLE PHS Harbor Seal cmp  Common Dolphin  UPIN Unknown Pinniped
i pacific Grey CLT CA Least tern
RDO Rls”sdolphln <
PWS PEWNMMOUDOIPNH



'
overver_ )

CW:?C

Date: _ﬂl‘_'fl

Sheet ____of ___

am
Daily Start Time: _Z—_—-———

General Weather AM

Daily End Time: _gapn,

PM v lfyt(>
Dirof | ¢ z Activity Notes/Other Human Activity
mw&odmmammg“m;n;hmmlrm (Ym)
A\M
T Frag OO | 140 100 L .
2 o3d c8L || 0|z N rhem
S o (vl | (0 mtq?o N S":’ 1
« 162D fz‘a\’ ! €D | > </
5 é”’ﬂ Al ! W[ W0 N S
s
7
8
g
10
11
12
13
14
15
16
17
18
19
20
Species Abbreviations
CSL CA SeaLion gl- Dead CSL ELS N.Elephant Seal GST Green sea turtie  Mixed Multiple Species PWH
CBD Coastal B'nose Dolphin  SSL  StellarSeaLion  Unk  Unknown Other Other Species  UDOL  Unknown Dolphin  ULWH  Unk Large Whale
RDO Risso's dolphin PGW  Pacific Grey CLT CA Leasttern PHS Harbor Seal CMD  Common Dolphin  UPIN  Unknown Pinniped
PWS  Pac White-sided Dolphin aag

B



“

Sheet of

Observer __EI_____

POV c\ova\v] {10
NS c\,owd\u/\,’m

Date: a | 1

General Weather AM

14

Daily Start Time:

Daily End Time: U usem

PM
—'l:l Species et Dist Dir. of "“1 ————1——7—_’—\
- sotinaho | gy | Beer | S Lo, srost: e Lo | B |2 S Notes/Other Human ACtVity
pe
f] ==
T T4 csv L) o5 ————-u———-L———_——_._—____—_._____,__._-___/
<Al ———-’———‘————————‘———ﬂl’——__.—-_ﬂ__ﬂ,,_ -~ Tt
-3—._3—7-’4.__12\—’—___1_.—__,_,_____59__ | 40 &
s |1-3Y o\ ( ) 239// 1 |
—,- ————-—-___———-—-_}——- _,_———,_._—_,f..— L
_S—J,;_L,QSL_L.__,_,___QQD, i
6 13U vl ! |l =T |
__-_‘L—-,LIL—-__,___________— 17;5(_) [ <
Jﬂ_._.-___——r_ﬂ__/__________—.—___’—__,__—,_,_,__,—-’_-— //
_L_,_/—_,__-__/___—_,_/_//,_,,_—____/// [ e
L//////////,_/////
LL_..—/—,,—/—_,—////’—’///// |
L//////////’—///—//
L//////////,//////
L//////////#////,_.__, .
15 /’//—/,///—ﬂ‘f—”///—""""'"'" E
____.———_.’—__——,-———‘//———/_——/_""""'
=S
_lé.q_...-__..————-__-————L_.-—--""—--"—--"
19 —-————-"——-——“—-—-—/——""‘r’"‘// T
20 ______,..-—-,_..——,.-——_————-—/—-""“L""
Species Abbreviations . grs N Elephant Seal GsT Green sea turtle Mixed Multiple Species pWH  PilotWhale
- Gk in ggL Gt unk  Unknown Other Other Species upoL  Unknown Dolphin  ULWH Unk Large Whaie
eno Consts! o Boge s 3““"5"“” c:‘l' cu..uturn PHS Hnrborsoal cMD Common Dolphin UPIN WPMD“
ific Grey
RDO Risso’s dolphin Pac
pws Pac white-sided polphin



‘Is‘\

Sheet of

Date: a” 5 Observer: V'g
General Weather AM o\wd\fl\ P | Daily Start Time: 1 AV
PM eunn) L 1V Daily End Time: 2 P
¥ of Dir. of 2
Dist : Resight?
Time | Species | Ind | #ofindHO (;?,; moer | tex | 528 g::: e s Ben Buoy # ‘;"”"." - Notes/Other Human Activity
- [#ed pnde e e
2 [7:08 (5L | 70 [ N |[SW N_ |rwvitho ot
3 [7:%0 (SLU L\ 100 [ \%0 ™~
o Je: V2] CSLL 200100 S
s WM cSuU| \ 100 W% r .
s 1. Ok %Ssb \ 200[140 g-’ e ———e———————
7 |19 L 150 | 2H0 o e
A 22 - & £ Dummssal
A S \ 250/ N / IS Besda I8l
s |17 |9
10 1 . |
]
11 [ - I S et e e
12 =
_&._.___—————————————-‘———‘——‘_—'—“_‘—"—"‘—_—
_14__________-—__——_-——————-————————-———————"—-“‘“"‘
1_5»________—’—-_-—-——————————-—————‘—-‘“"““"‘
l@._—_———’————”""”’—//—__—"—”
3 ._,_//ﬂ———//———’——f—/”’r/;i
15__._____—_——-—-———————-—————‘-"“‘—““‘”""”——'_—'_—" e —r
19 | o e
;a::]"":j::j:jg._—_--g—iffif:::
S Abbreviations i CaoN ELS N, Elephant Seal GST Greenseaturtie Mixed  Multiple Species  PWH  Pilot b/
CA Sea Li
= on Dolphin ;;L Stellar SeaLion  Unk Unknown Other Other Species ~ UDOL  Unknown Dolphin ::\::“ :"" wmw
cBD Coastal B'nose CA Least tern PHS Harbor Seal cMp  Common Dolphin e
+s dolphin pGw  Pacific Grey cLT
RDO Risso's dolp s
PWS Pacwmmldodoolphln

—/



T —————
: o g

¢

“ Sheet ___of

Daily Start Time: _:]_‘{‘_Q"__.___——
BV s Daily End Time: u . \g o

~
AR e |
e = A A R e
Census Time
!

S Sl | N 0w e AL

S i =

A0
|
|

Bl

:
\_
|

23

o
|
|

K
18
|
|
:
| £
\

__—_-_,_______S.__—
Y I - s-10aleey o :

|
|

1]
|
|

|
|
|

i
|
1
N
1]
i

I
1|

|
L

s T
i
|
L
Ll
I
I
i
]
t._

et
=]
e

|

—d
x . ation csL pead CSL ELS N.Elephant Seal GST Green sea turtle Mixed Multiple Species PWH Pilot Whale
A = Unknown Other Other Species uDoL Unknown Dolphin ULWH  Unk Large Whaile

Unk
Coastal B'nose Dolphin gsL  Stellar Sea Lion
Risso’s dolphin pGw  Pacific Grey CLT CAlLeasttern PHS Harbor Seal CMD Common Dolphin  UPIN Unknown Pinniped
. Whale

Pac White-sided Dolphin

U ————————— - 4
&
=



Sheet of ___

Date: 97 0 Observer: ___ﬂ______
General Weather AM SuNh V] ) \VAV) Daily Start Time: 7"M
PM SL/JYYV\/ |1}'-)' Daily End Time: ¢ m
fmlw(&l“*mm ?:; Bear Sex Cm gr::n::i Blh th é: Buoy # A:;’;.m W WWM
+.
Tzl osv [t s | (%) NN N nowvnvad aete
e csul U] 61190 < lsw N
S 1704 csL ] Y ] (00 [gt0 N v
o cSLl b ] W2 S V)
s 1 [ | = | 70 [ 280 N N
s 1113 | | v | 90 h3 | ~ | N
e | 1« | 200 | 2257 3 | %
s My | |, | | 260|(40 S | N Y
9—”:’;{ o f’ 5 ]l ”1,051“70 /\/ v/ — 9:4(2234 WA
wle - 11 =
2] | | | -
3] | [ [ | |
9 1@ | | | [ |
sl | [ | I~
6] | | ]
| ] i - i
8] | [ ] [ ]
w] | [ ] i3
o[ | [ | 1T 1
Species Abbreviations

CSL CA Sealion cSsL . Elephan -

CBD Coastal B'nose Dolphin ;;L ::l:rc::a Lion s:: :n::lop\:n e stsh:r zthor Spﬂ:lum. ::O.: :u:(u e Wi o i

RDO Risso's dolphin PGW mlgc Grey CLT CA Leasttern PHS Harbor Seal CMD c::::;:':::' 3::" :nk umo::“a:d

PWS  Pac White-sided Dolphin



| IEEE——

¢

Sheet of

Date. _qm

General Weather AM

Observer: 9 S

Svhnwn YA

Daily Start Time: L X ?) 0

A .
- U LR S — v

PM SV W J, 35 Daily End Time: __ 40 OW
: SN0l ' o Activity | Resight? Notes/Other Human Activity
Time | Species ':ui # ot Ind HO E Boar | sex | A% | Tavew |t | 2 8en | Buoys | 2100 | ik B
VAL AR AV T
s Iyl esu | xo [ 17 N[ ~ \
2 0| | \ 1% a0 N \
3 |(4;00 4% 200|100 N ‘
« |10 \ tf)g 7,'1( 1q 2 \ =
p 2019
R ‘( WO (20 Yy |V ~J ~
3 aveq a}\(\c/}
8
° ‘\
10
. S
2 I —
E e S
? -
r ]
16 I I
17 ‘ \ ‘
! I —
. et 1
- | | [ |
Species Abbreviations
CSL  CA Sea Lion G Dead CSL ELS N.Elephant Seal GST Greenseaturtie Mixed  Multiple Species  PWH  Pilot Wha
CBD  Coastal B'nose Dolphin  SSL  Stellar Sea Lion Unk  Unknown Other Other Species  UDOL  Unknown Dolphin  ULWH  Unk Large
RDO  Risso's dolphin PGW  Pacific Grey CLT CA Leasttern PHS Harbor Seal e S
PWS  Pac White-sided Dolphin e

Unknown Pinniped




-
.

Sheet of

Observer.

Date: _\\ l i ﬂ

e

General Weather AM ___C o\ o\, windy |54 Daily Start Time: _1- 20 AN
PM___ C0\A, Windy | 02 Daily End Time: __“Ap")
vous | apocies | | wormaro | 2% [ neer A ERENE o
Water () Sox | Ciass | Javel | ggn | Bon | pon | BV | rype | oYM B e
1 [|e0b| CSL | 7 & (20 S N[ non b ath
2
3
4
5
-]
7
e
9
10
11
12
13
14
15
16
17
18
19
20
Species Abbreviations
CSL  CASealLion cs.  DeadCSL ELS N.ElephantSeal  GST Greenseaturtie Mixed  MultipleSpecies  PWH  Pilot Whale
CBD Coastal B'nose Dolphin ~ SSL  StellarSeaLion  Unk  Unknown Other Other Species  UDOL  Unknown Dolphin  ULWH  Unk Large Whale
RDO Risso's dolphin PGW  Pacific Grey CLT CAlLeasttern PHS Harbor Seal CMD Common Dolphin  UPIN  Unknown Pinniped
PWS  Pac White-sided Dolphin powe

AP st . i i A

et s 2 S SR T Iy ¥ e wia



Date: _\\| 4

¢

Observer: E,S

o

Sheet of

T1am

General Weather AM smny 155 Daily Start Time:
PM sun] RS Daily End Time: __} 2:§0
[
Dir. of 2
Time | Species & #otinaHo | D% | Bear [ sex | Age Travel gk Ben | Buoy s il (o Notes/Other Human Activity
230y G [ T 150 |40 N_[aw N e uo B2 act
2 |
3 |
]
s| ]
T |
o3 | |
e | | l
g |-= l
10 |
1]
12 |
iy,
w| |
] ]
] | |
ol | [ ]
s | l
19 | |
2] |
Species Abbreviations
CSL  CASeaLion . DeadCSL ELS N.Elephant Seal GST Greenseaturtie Mixed  Multiple Species  PWH  Pilot Whale
CBD Coastal B'nose Dolphin  SSL Stellar SeaLion  Unk  Unknown Other Other Species uDoL Unknown Dolphin  ULWH P
RDO  Risso's dolphin PGW Pacific Groy CLT CALeasttern PHS Harbor Seal CMD  CommonDolphin  UPIN  Unknown Pinniped
PWS  Pac White-sided Dolphin




€

Observer _ P~

>

Sheet

of

Daily Start Time: . 5’6

General Weather AM S, 50
PM g\/y\(JM 8R Daily End Time: V- OWV”‘
i
#of Dir. of 2
mw&mum%msﬁc&m,&&mmc‘#rwm Notes/Other Human Activity
1 [2:0% £SU W [20 NS N L (n Hq0 et
: |
3
4
5
6
7
8
g
10
11
12
13
14
15
16
17
18
19
20
Species Abbreviations
CSL  CA SeaLion CS.  DeadCSL ELS N.Elephant Seal GST Greenseaturtle Mixed  Multiple Species  PWH Pilot Whale
CBD Coastal B'nose Dolphin  SSL  Stellar SeaLion Unk Unknown Other Other Species uboL Unknown Dolphin  ULWH Unk Large Whale
RDO Risso's dolphin PGW msm CLT CALeasttern PHS Harbor Seal CMD  CommonDolphin UPIN  Unknown Pinniped
PWS  Pac White-sided Dolphin



€ ¢ @

Sheet ___of

Date: “ 1:2‘5 Observer: PT

General Weather AM c\Q \J()\\ﬂ i |
PM (‘)(nﬂ‘tg c,ww&\f} y b4

Daily Start Time: b’ >oom
Daily End Time: __\- 00 gm

mwﬁouummwwxﬁ&é&m.mw Notes/Other Human Activity
Px .
» 0ol L[ 4 %0 20 V| N [ ng (A Hel attiud
2 [\ SL | \AQ! 100 NN N | poin WP ad‘l\AMJ_
3 AL
4
5
6
7
8
g
10
1
12
13
14
15
16
17
" \l
19
= |
Species Abbreviations
CSL  CA Sea Lion csL  DeadCSL ELS N.Elephant Seal GST Greenseaturtie Mixed  Multiple Species ~ PWH  Pilot Whale
CBD Coastal B'nose Dolphin  SSL Stellar SeaLion  Unk  Unknown Other Other Species UDOL  Unknown Dolphin ULWH  Unk Large Whale
RDO Risso's dolphin PGW mlf'l.csny CLT CALeasttern PHS Harbor Seal CMD Common Dolphin  UPIN  Unknown Pinniped
PWS Pac White-sided Dolphin



¢

Date: !\ ‘ ’bm

General Weather

Observer:

g | wovdol ;o

Sheet of

Py

Pm__ G4, c\ovdy)

Daily Start Time: “lamn

Daily End Time: ! kﬂm

#of Dir. of z
Dist Age iy Activity | Resight?

Time | Species Ind # of Ind HO R Bear Sex Class Travell | oo | Beh ﬁ.r.rhh Buoy # Type (YIN) Notes/Other Human Activity
T 1Y S\ | AW | \F ) N no n Yo wdffF
2 1829 oA ! N0 | 10 S |oN vio \A moouo —

. 3 D S |ewW PACCI LA < S .Y )
3 ‘i{.??} CAv \\. ?{;“)b a s lgw oWVS ardo wiole ier
4 "\‘.0 (B a ~ on ne v W9 wel(¥
s %6 OV \ 150114 =1 ¥ el WI(E
s N\ow csL |\ (o0 (4] N ¢
7
8
3
10
11
12
13
14

R S —
15 e
16 N =y S T | 1 1 (L
17 _,_—-__--——-——————-—‘-——"‘—"‘“ I e N (R
B T N o ] P e = e
18 /___’__——- ] _________L__——L——————L'——’_———‘_—‘
s — - wrtle Mixed  Multiple Species  PWH Bt
Green sea

20 -g;.?mmw-ﬁom — ELS N.Elephant Seal GST " UDOL  Unknown Dolphin ULWH :nlumm

cSL CA Sealion 00 lar Sea Lion  Unk Unknown °";' Harbor Seal cMp  Common Dolphin  UPIN —

cBD Coastal B'nose Dolphin  SSL :”m iy CLT CALeasttern PH

ac
RDO Risso's doiphin P Whale
PWS pac White-sided Dolphin



\.q Sheet ___ of
:
E Date: \'LI S Observer: PT
"~ o v
~  GeneralWeather AM__C\OVAY | QS Daily Start Time: ' Ham
= b4 N
= v __Qartlv) Uovdwy | G\ Daily End Time: __ 5 - \S PN
= -l P Dist Age | Dot sl 2] 2 Activity | Resight? Notes/Other Human
Il e M uo;‘,aursucm Travell | ooy | gon | Beh | Buoys | 7oy | Ty Activity
~ X
STEM SV [\ ws A\ N 5w v I no W K 0une
D2 o SV |\ U0 A0 N [ow V__ | ook, gutcide \afflr
E 3 Il 5‘]; (v |\ €0 \4 N[ SV N 1no in Y0 W
<
s | |
el 1
gzl |
fs
g9
f10
11
12
13
14
15
16
17
18
19
20
Species Abbreviations
CSL CA Sealion g‘- Dead CSL ELS N. Elephant Seal GST Green sea turtle Mixed Multiple Species PWH Pilot Whaile
CBD Coastal B'nose Dolphin  SSL  Stellar Sea Lion Unk Unknown Other Other Species uboL Unknown Dolphin ULWH  Unk Large Whale
RDO Risso's dolphin PGW  Pacific Grey CLT CA Leasttern PHS Harbor Seal CMD  CommonDolphin UPIN  Unknown Pinniped
Whal
PWS Pac White-sided Dolphin :




I Ba e s Ml e "w‘"m" I”“‘luﬂh l U Pt'"ﬂvﬂﬂn‘”

Date: ﬂ«li Observer: B3
o .
General Weather AM __SYWN\W) U\ Daily Start Time: .00
7 o )
pM__swanvy ;0% Daily End Time: \“1 S
Spocies | tod oy age | Dot | 4 |z | g | guoyy | Activity | Resight? Roteaichir Haeis Ay

Time 'u:' # of Ind HO ("& Bear | Sex i m Ben | Ben | BN Type ) .
1 AL S\ 00| 2WY N fsw Vo wn ted Wil
2
3
4
5
6
7
8
s ac
1 ]
1 — =
12 ‘ \
2 | |
14 | |
15 \
16
17
18
19
20

Species Abbreviations

CSL  CA SeaLion ¢ Dead CSL ELS N.Elephant Seal GST Greenseaturtle Mixed  Multiple Species  PWH  Pilot Whale

CBD Coastal B'nose Dolphin  SSL  StellarSeaLion  Unk Unknown Other Other Species  UDOL  Unknown Dolphin  ULWH  Unk Large Whale

RDO  Risso's dolphin PGW  Pacific Grey CLT CA Leasttern PHS Harbor Seal CMD Common Dolphin  UPIN  Unknown Pinniped

Whal
PWS  Pac White-sided Dolphin !



VA i =

Date: _\V \ 0’

Observer: §< \g

Daily Start Time: 70\m

General Weather AM C,\B\)o\)i\) M

|\ SOV

T EEUERERTTS

I© 1© i@ I~ 1t tom 4. .
o loo Joa 1o laa dea fa Ja Ja Ha 1o 0 0 0 0,

PM__C\ 0\)0\’\'\) Daily End Time:
Ve » : Dirof | o =
= ot | Ll el el B s oo | 20,
LR (R 26 1Y N o
(200 eS| ) TN < lsay
t llotyd oo\ | 125] 240 T [
L \
: l
: |
0 \
1 l
2 \
3 \
‘ l
5 |
6 |
7 I
8
9
0
Species Abbreviations

CSL  CASealion cs.  Dead CSL : N. Elephant Seal GST

CBD Coastal B'nose Dolphin  SSL Stellar SeaLion  Unk  Unknown Other

RDO Risso's dolphin PGW  Pacific Grey PHS

Whale
PW  Pac White-sided Dolphin




- . . .
= - — . — — m—
h- e = = e, e = T T

! . Sheet ___of ____
a pate: )W Observer YN .
: GeneralWeather AM__Suny , Y7° Daily Start Time: _\0- Somm
= pm M), b3 Daily End Time: S pmM H
g Tume | Species | ind | #ofind O o | Boar | sex L, 55:1 e :Ehn Buoy # “T::’ "';g,'” Notes/Other Human Activity l!
S 1 7n;1vi S | 1 20 U5 N &W N | no wn Bud alk
> has| AL |7 1,00 | (%S N | SW N | \
3 = OBl [\ W 7265 N_[5W \ [ [~ | \
4 oLy 259|249 N \\ \\ \\ l\ N \‘ V/
e SO R R
12 | T | \ \
.8 i | | \
) L= \ | \
10 | \ \
11 i, | \ \
12 T ., | \ \
13 e 1 el | \ \
u D \ \ \
15 | ! | \ |
16 S | \ |
17 il | | |
18 [ | | \
19 R | | |
20 0 | | |
Species Abbreviations
CSL  CASeaLion SS.  DeadCSL ELS N.ElephantSeal  GST

Green sea turtle  Mixed
Other Species uDOL

CBD Coastal B'nose Dolphin  SSL

Muitiple Species PWH Pilot Whale
Stellar Sea Lion Unk Unknown
Risso's dolphin PGW

Unknown Dolphin  ULWH  Unk Large Whale
Pacific Grey CLT CA Leasttern PHS Harbor Seal CMD  CommonDolphin UPIN  Unknown Pinniped
Whale

Pac White-sided Dolphin

8




General Weather AM

Observer: V\S
&, C\GU‘A/\\I (YOANN

Daily Start Time: Ha

10 20upn

R ==

PM ¢ \(’V'['l"“} Daily End Time: __ Y5 0pr
B A e ) P R = RN E PP [ ) ey
023 S [ Y 2,00/ 7Y N | fed N 1 2.0 wWare
: [1°ul CQ | | 125070% N & i —
- LA (/S\/i' \ 00[7M S [6w N v
| |
s | ]
s ] ] 1
o i —
o 3
3 | ‘i
o — =
s 1 l , ‘ l
P 2] ] | l i
: —
' ‘ 1
| & -
> | |
| 7 |
8 |
9 l
0 |
Species Abbreviations
CSL  CA SeaLion g;t Dead CSL EL  N.Elephant Seal GST :.:;n sea Mixed  Multiple Specles  PWH  Pilot Whale
CBD Coastal B'nose Dolphin  SSL  Stellar Sea Lion 3nk Unknown Other Other Species  UDOL  Unknown Dolphin  ULWH  Unk Large Whale
RDO Risso's dolphin PGW Pacific Grey CL  CALeasttern PHS Harbor Seal CMD  CommonDolphin UPIN  Unknown Pinniped
T
:w Pac White-sided Dolphin -




l Sheet ____of ___
A
£ pae M 'j}’) Observer: v
i General Weather AM 0\0\)0\.\/\ | SD Daily Start Time: %Mn
v
& PM C\O\)M‘ 0 Daily End Time: %Vm
§ #ol Dir. of z Resight?
5| me | species obd | #ofindHO D(:; Bear | sex | A% m g L Bib | Buoy & ‘f,”,:’ o) e
YRR ?ﬁ; A N ew N [nd a™md Ak
t2A08 (BU V10 [ %00 N |SW N \
§ 2 (SJ v VD[ D [ S )
) "’llBl AL | AN 24D N N N/
5
lel |
7| | |
g | |
o | | |
10 | | |
11 | | |
12 | | |
13 | | 1
” | | |
15 | |
16 | |
17 | |
18
19
20
Species Abbreviations
CSL  CASealion GSL  Dead CSL ELS N.Elephant Seal GST Greenseaturtie Mixed  Multiple Species PWH  Pilot Whale
CBD Coastal B'nose Dolphin  SSL  Stellar SeaLion  Unk Unknown Other Other Species uDOL Unknown Dolphin  ULWH  Unk Large Whale
RDO Risso's dolphin PGW mc Grey CLT CA Leasttern PHS Harbor Seal CMD  CommonDolphin UPIN  Unknown Pinniped
e

PWS  Pac White-sided Dolphin




(,
60.

Sheet ___of
WAL V> Observer:__p_j_———- g 30 arn
A < Daily Start Time: IS
General Weather AM ¢\OV ‘/_) gg . 20 pM
om_clowdw  &F Daiy End Time: _1 2~ PO P
= =] T [ e | et | e b s
!'n—nw“::oammwmsu Class | areves | Beh | Boh | Time
Tl CoL | & [\ S | oW —————————E—"—D—‘)"’“‘Y\A&Mt%—_——
ThoysfesSu |\ 20 (14D NN N[ pon Ca8 A
= il
\ |
l | |
| | |
| | |
| | |
| | |
| | | |
\ \ | |
| | |
\ \ |
\ |
| |
Species Abbreviations
CSL  CASealion o Dead CSL ELS N.Elephant Seal GST Greenseaturtie Mixed  Multiple Species ~ PWH Pilot Whale
CBD Coastal B'nose Dolphin ~ SSL  Stellar Sea Lion Unk Unknown Other Other Species uboL Unknown Dolphin  ULWH  Unk Large Whale
RDO Risso's dolphin PGW  Pacific Grey CLT CA Leasttern PHS Harbor Seal CMD
PWS  Pac White-sided Dolphin oms

Common Dolphin  UPIN Unknown Pinniped




[ 17 R i =

Date: _\ x E]

General Weather AM __ SU\A/A U

Observer: Q S

Daily Start Time: // . UA’M

PM__ SNy, 5 Daily End Time: ! 0am
e R R PR R
.
=142y (9 | 2003\ S oW N | no b tod work
o —— N e Tn W wark |
= ! ’ : | | [ '1
o — — — =
g2l | ] \ ‘\ ‘1 ﬁ‘x
P11 I — 5
fo— I — \
Vol [ 7 A N —\
bal | l \ | | \
2| | [ ] | [ | &
3 I [ ] \ | | 1
4 l l \ | |
5 \ \ | |
6 l | | |
’ = %
; - \
0 \ \ [ }
Species Abbreviations
CSL  CA SeaLion gl- Dead CSL §L N. Elephant Seal GST ::;Ln sea Mixed  Multiple Species  PWH  Pilot Whale
CBD Coastal B'nose Dolphin  SSL  Stellar SeaLion  Unk Unknown Other Other Species ~ UDOL  Unknown Dolphin  ULWH  Unk Large Whale
RDO Risso's dolphin PGW  Pacific Grey $L CA Least tern PHS Harbor Seal CMD Common Dolphin  UPIN  Unknown Pinniped
:w Pac White-sided Dolphin i




®
@«
&

USCG Los Angeles Whart

o Dstagitn of Notes for Péle Instafiston Days Ondy Weather Surface Water Visus! Observetions
”“M&&‘Wﬁﬁmmmwm‘ggw"w%ww
i) St [t Tso] A (410 0 Lo [high | NE VTR (v | N [N [Mr | NPT
e Il&(H anv m'1 Ten ]330 | g MM¥ 2 (2K h\q)’\ NE i’ vk w | N N wpel el o >0 |
7[7 [q:04) s Lo wv| ws LVl Z |y hu\h velsl v | - NIV AR AR sed B
Y o3| pledr.] 424 [0.2€] 7 [23] 3 | 0] m\v\ amed [y [ W [N N N[ MR | NEL N | PT
5] vl fpuedr. 1223 1228 c.bl8 |70 NN Nl N [NvKk Vsl N s
[¥lne b0 puedr [3:56 [14:60 3.9 (0 |74 " w | N [ [ ™ INFh[V)F] W g3
<l Tamiip dr |22 34 |38 19 [ 15] (1 aetl N [ W [ N[N [P INA NV LY
[6],97an [pitedr 12230 (119 Y32 [70° NN [ n] NV [ N[NKDK ¥ ey
[dhwrloniedr |32 [wus| (4516 [75] ¥ [P o [ & [ W] o [ IMsIN/X] © &1
Sl Fam git o |80 | 450 2232 (70 o Poe v [ v |n [ v | o[om[Ma [N les
i [7am p\dr. 1218|1293 Lyl g [ wu\\ﬂ”"‘g‘ N| N | N|N N Mpe (N | N 5]
312 [Toe [0 deng[10:84  [11:17 L e [ [V [ [N [N [y VAN S |ED
B 11l ges ok druct] 20 [15:00 SR L [ [wonee™ [V [ N [v | N [N VA[NA | ~ |EsS
3o 5[ ple dotg 7.5¢ [§:52 35895 [ (1 [wan [0 | N [N [N [ NV [N |valWA | v [£S
UL [ Shelo'® divm| (30 [ (2219 25010 [11 l«i“‘f\@'“é‘“ NI NV VIV ININaIAA LN JES
3 p AL A ) (UL 976[ 5 [ 75 [how ' | n | N [V ] ¥ [N|NAJNA | N [ELS
13 b7 e v 6,41 [\19 T o [yl P N VN M v IWINAINAL N [ES
/Aol by 454 (4.5 339025 69 [hn S N [V [N vV [ vInAINA L © S
gmla v & 116 [11.0% 26751z [wep [ [ w [ M [ MV IV IVA [ NB [ N JEL
1N [ foe Ao lifg), |15 19010 16 [habwPr™ (N [N [N [N [N [NA[AA [N |ELS
UVIN"?‘\'J“‘”\C, UG08 191 5|16 haw Proeh | W NN | N NI lap | N [FLs
HL5[1AM gle 0o 31D (9199 251 5 [\ m\«'m" N | N IN| N |vINAINR] N s
313 o] o0 A( [ ¢ 52 (4.0 2 V1|af | U8 [ v [ v [ N[ ~ [N Vi V[P

(S
<
<




“‘\awo\\oo\( 24| : A VB N I [PT
1 2aSehig o | 202013 o NpIE | A eT |
U3 pigdr! g 1 | *RW ALY/ S5

| \o-'\w\“m“\‘“»!‘-“'\w gt e [0 [, o [ B0 2 [ | &
stalaton 1 wnstaiation m YN YN Pume — |

K [ Jom| pltdr- 11055 (1105 | e N W M [V [ BT
| Sa0 T oA~ |25\ Wi | “n i N [V [N e |
B2 Do p1\edr o am |10 mph N NN NPT |
Hlg U(\f"g\\tdw% wla. 0" N N [ MATV I \OTj
Rig oMb\ 2% L2 | N N [Ma NIk [pT |
‘\/{\%h\anIHS] 3+ N Al v | Nk MW |

N

n

N

N

N

22|z | TR |2F 2R [T R =2]R |z | #5

2l2lzlz2 |2]2 |2 [ 2|22 2[R | &> F 2|2 [Z12|2| {7 f§

7122|222l |2 (2] [ 2 [ | 2 2 R [T ]2 |2e| 1T

o4 Tam oo Jv 123 2209 Imgn f\//A N px N/A- 28
A|\yl7am | prudr- |q:2> sme N N/ 3:
A\ o P dv | o108 ] ~J Nk VA NRL T
Y am | @rgdr- [ 113y ! N N Ny NS
99 ham pw de.| 11 U¥ iy N AN | NP ey
A | Foripuedr . |70 gh |\ N M Nlec | Nh L PY
Al20/Tam|a\g dr.| 74 F T el N VAN | N leT 1
[[ﬂ’w[ Tam pe dr. 113 A 3%: ‘:J \lzlﬁ\r:lﬁ \\ N)f([\?) 4\
Tl ping dy- 12247 '3 W W1 NNIPT
1\\);&%]6\\(0\: [10: 14 5w V) | N VR o ey |
[ le ‘-tllwcxf ]1 | MSW ‘\i \\x\‘)\ll;}\:\kl\ \%P\\?T ‘
" P . w )Pl N/BsleS
e T »SV | NI | e T 05|
MsloRPilE, [4:%0 [0 e hw;n Ewel N | N el AV N ey |




USCG Los Angeles Whart
2022
Notes for P Instatation Daya Ony Weather W““""““‘“‘:'M
o || e | | | || o | W | B
GRPLAC 0 1% Ao s 8 [ N [N N M | A
ML 108 UG fsgin[Owet 1 | W [V | Al Njp oA
r LA LN W Lindga s v | V| W v\ﬁfk N
\\d |0 84 ma\?"\se MoV N NV | VR
; 5.0 \10[5¢ Mignloaw W | WV [ N[NV IV IV N [N/
BomP ||\ 2FTn (33 50[ 0o IngnfpNE[ N [N | N| N | Mgy VI [N
068 8SIhig e [ v | W [w| N [Nk [V | W
M| O S |high|[Su| N | N | V] N”lk"’lf\l‘“




Appendix D. Hydroacoustic Monitoring Report
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ILLINGWORTH & RODKIN, INC.
[[IIN Acoustics « Air Quality BNl
429 East Cotati Avenue
Cotati, California 94931
Tel: 707-794-0400 Fax: 707-794-0405
www.illingworthrodkin.com illro@illingworthrodkin.com

Hydroacoustic Monitoring Report
USCG Construct OPC Homeport LA / LB Project
August 23, 2022 -

Hydroacoustic measurements were made during the impact driving of four 24-inch octagonal
concrete piles at the United States Coast Guard Homeport LA/LB base in Long Beach, California on
August 23, 2022. The project location is shown in Figure 1. The hammer used was a DelMag D-80
diesel impact hammer. Two-foot-thick plywood cushion blocks were used during pile driving.

-

Figure 1: Project Vicinity
Acoustic Terms

Various acoustical terms are used in this report. Sound pressure is the instantaneous absolute positive
or negative pressure and is presented in this report as a decibel referenced as 1 micro Pascal (dB re 1
uPa). While several noise metrics are used to describe sounds in the environment, the root-mean-
square (RMS) sound pressure level is an appropriate descriptor to describe measured sounds from
continuous and impulsive sounds but with different averaging time constants. The RMS sound
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pressure level is presented in dB re 1 pPa and is averaged over a defined time period in a stated
frequency range or band. The appropriate time period to average for the RMS computation varies by
the type of sound (e.g., pulsed or continuous). The average sound level during the measurement
period is also computed to be the equivalent average sound pressure level measured each second over
the duration of the sound (Leq). Sound Exposure Level (SEL) is proportionally equivalent to the time
integral of the pressure squared and is also described in this report in terms of dB re 1 uPa® sec over
the duration of a sound event. The Peak sound pressure is the largest absolute value of the
instantaneous sound pressure. Sounds for this pile installation are measured over the frequency range
of 20 to 20,000 hertz (Hz). These acoustic metrics have the following definitions as applied to this
purpose:

Peak: The maximum or absolute highest value of the measured sound pressure expressed

in dB re 1 pPa. Impact pile driving events are characterized by the maximum and median

Peak pressure per strike (of all strikes).

SEL - Sound Energy Level: the total sound energy during a measured event expressed in
dB re 1 uPa? sec. The events used to describe the project sounds are individual pile strikes
and also pile installation activities that are made up of all pile strikes (cSEL). Pile
installation events are characterized by the median SEL per strike (of all strikes) and the
cSEL for the entire pile driving event.

RMS — Root-Mean-Square: The method used to describe the energy of a sampled
waveform in terms of sound pressure expressed in dB referenced to 1 pPa. This is defined
mathematically as the square root of the mean value of the squared values of the sampled
sound pressures taken over an interval. The RMS is measured for individual pile pulses (or
impacts) over the period of time during the measurement that energy in the sampled
waveform for an impact is between 5 percent and 95 percent of the total sampled energy.
For continuous sounds, the period used to measure RMS is one second. Pile installation
events are characterized by the median RMS per strike (of all strikes).

Measurement Equipment and Locations

The measurement equipment and specifications used for this project are shown in Table 1. Larson
Davis Model 831C sound level meters (SLMs) were used to monitor the hydroacoustic sound levels
in real time. The SLMs connected to RESON TC 4033 hydrophones were used for mid-depth
measurements and Loggerhead acoustic recorders were deployed near the bottom. Three
measurements positions were established at 10m, 23 to 30m and 55 to 87m from the pile.
Loggerheads are bottom-mounted recording devices, where sound levels are subsequently analyzed.
Note that the monitoring plan indicated measurements at 10, 20 to 30 and 200 to 300 meters.
However, a position at 200 to 300 meters could not be established because of vessel activity along
the existing dock beyond 200 meters and busy vessel traffic in the channel. Subsequently,
measurements indicated that impact zones were likely within 100 meters so the far position was
moved to near 60 meters.



Table 1: Equipment Used for Underwater Sound Monitoring

Item Specifications Quantity Usage
RESON TC Receiving Sensitivity - Measures and records underwater
4033Hydrophone -203dB + 2dBrel V/uPa 3 sounds at mid-depth position.
at 250 Hz SLM both measures (in dB) and
digitally records sounds for
Larson Davis 831C  Sampling Rate - 3 subsequent analysis

Sound Level Meter 51.6 kHz

Loggerhead SNAP Sampling rate- 48Kz Records pile driving sound levels

HTI96-min Hydrophone Receiving it
Hydrophone/Audio Sensitivity - 3 2‘; i};ﬁophone position near
Recorder -180 and -209 dB
i??’issi)znAﬁofem Accuracy - 1 Calibration check of hydrophone
. P IEC 942 (1988) Class 1 in the field.
Calibrator
Measurement Results

Ambient measurements were made from 14:45 to 16:10 on June 29, 2022 at 110 meters from the
construction site along the existing dock. Observed levels on August 23, 2022 were consistent with
those levels.

Table 2 presents the results of the pile driving measurements. There were many dead blows in
addition to the pile driving and some of the quieter strikes may not have triggered acoustical
algorithms used to detect pile strikes.

Four piles were driven with events lasting about 10 minutes over a 30 to 60-minute period as pile
driving was paused do to the presence of marine mammals (i.e., Sea lions). Approximately 250 to
460 strikes per pile were recorded. For the day, there were about 1,480 pile strikes.

Ambient sounds in the area included snapping shrimp that make very short, high amplitude sounds
using their claw. Sounds from snapping shrimp are produced by the popping of a bubble that is
produced when the larger claw opens and closes rapidly. There are numerous shrimp in the area
around the pile driving activity producing snapping sounds that are almost constant with peak sound
pressures of 140 to 170 dB. Pile driving sounds, which have greater acoustic energy, make peak sound
pressures around 177 dB at 87 meters from the pile. The acoustic algorithms used to detect pile
driving pulses are masked by these ambient sounds such that the RMS sound pressure level for each
pile driving pulse cannot be accurately measured.

Distance to Thresholds

The 206 dB threshold was not exceeded anywhere as maximum peak levels at 10 meters were 197
dB or lower. For accumulated sounds, there were about 1,480 strikes measured with a 10-meter SELss
level of 169.5 dB. The distance to the 187 dB threshold for fish was computed at 50 meters.

For marine mammals, Level A effects occur for Phocid pinnipeds at an accumulated SEL (weighted
for frequency) of 185 dB and at 203 dB for Otariid pinnipeds. Based on all measurement points, the
transmission loss for cSEL was computed to be 21* Log10 (distance). The distance to thresholds for
c¢SEL and RMS levels were computed in Table 2.



Table 2:

Daily Data Summary Sheet for Impact Pile Driving Activity August 23, 2022

Distance to Depth (m) Peak (dB) SEL (dB) RMS (dB)
Time Pile | Hammer | No. of Pile from
ID Type Strikes | Hydrophone Median/
(m) Water | Sensor | Max Median | Max | Median ¢SEL Max duration
0 o 5 190 188 167 165 189.1 178 175/0.09s
8 194 193 169 168 191.7 183 181/0.1s
: - Impact 5 184 180 161 159 182.9 168  166/0.22s
08.3.2 to Pile Hammer 251 30 9
08:52  #46A L oo 8 186 182 160 158 181.6 170 168/0.24s
5 1 1 1 1 1 1 1
87 9
8 177 172 152 150 173.0 166 154/0.42s
5 196 191 171 169 195.1 185 180/0.06s
10 10
8 197 195 171 170 196.2 186 182/0.1s
Impact
11:17to  Pile 5 188 185 163 162 188.4 177 171/0.13s
1218 #app  ammer 462 23 10
D-80 8 191 188 165 162 189.1 181 174/0.15s
s " 6 182 178 159 154 181.8 170 160/0.25s
11 182 177 157 155 181.1 163 160/0.29s
5 195 191 171 169 195.6 184  181/0.06s
10 10
9 197 195 171 170 195.9 185 183/0.10s
14:13 ¢ pil Impact 5 187 183 165 160 186.9 186 168/0.16s
010 e Hammer 439 30 10
1442 #8D o 9 191 188 164 16l 187.9 182 173/0.16s
6 180 176 156 154 180.4 165 159/0.26s
62 13
11 181 177 159 154 182.2 168 159/0.30s




Table 2: Daily Data Summary Sheet for Impact Pile Driving Activity August 23, 2022
Distance to Depth (m) Peak (dB) SEL (dB) RMS (dB)
Time Pile | Hammer | No. of Pile from
ID Type Strikes | Hydrophone Median/
(m) Water Sensor Max Median Max Median ¢SEL Max duration
10 10 5 195 193 172 170 194.7 185 182/0.05s
9 196 194 171 169 194.2 186 183/0.04s
: 5 186 182 163 160 184.8 173 166/0.24
1?'60_‘3‘30 48C 327 23 10 °
’ 9 189 187 164 162 187.0 180 174/0.14s
60 3 6 177 174 154 151 175.5 166 157/0.26s
11 181 177 158 155 180.0 172 166/0.10s
Ambient?
14:45 to 125
15:15 - - - - 8 5 172 - - - Cont.
Leq(80min)
June 29
Notes:

! Hydrophone engulfed in kelp and measured low value; therefore, data discarded.

2 Sounds dominated by vessel traffic and snapping shrimp sounds.




Table 3: Distance to Applicable Underwater Noise Thresholds Impact Pile Driving Activity

Pile 187 dB ¢SEL 185 dB ¢SEL 203 dB cSEL 160 dB RMS
Fish Phocid Pinniped Otariid Pinniped Behaivior
Test Pile #1, 46A, 46D, 30 m 27m 4m
48, 48 Per pile Per pile Per pile 70m
Daily — A.ugust 23 50m 47m 7m
4 piles




Ambient Measurement at 110 meters from construction on June 29, 2022. Note various vessel passages, with large vessels passing at
14:50-55 and 15:03-08, 15:15, and 15:17-25. A large container ship passed 137m at 14:05 and another at 155m at 15:15. Each were

escorted by tug boats.
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Measurements at 10 meters from Pile (mid depth)

Pile 46A — 10m
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Pile 48D — 10m
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Measurements at 23 to 30 meters from Pile (mid depth)

Pile 46A — 30m
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Measurements at 87, 55, 62 and 60 meters from Pile (mid depth)

Pile 46A — 87m
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Pile 48D — 62m
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Threshold Distance Calculations

29-Jun
Test Pile #1
23-Aug-22
Piles 46A, 46D, 48D, 48C

Distance Peak RMS SELstrike SELcum
10 197 188 169 198.4
10 198 187 171 199.5
22 191 176 164 192.9
22 191 177 164 192
110 168 156 144 173.7
110 168 160 144 172.9
10 188 175 165 189.1
10 193 181 168 191.7
30 180 166 159 182.9
30 182 168 158 181.6
87 172 154 150 173
10 191 180 169 195.1
10 195 182 170 196.2
23 185 171 162 188.4
23 188 174 162 189.1
55 178 160 154 181.8
55 177 160 155 181.1
10 191 181 169 195.6
10 195 183 170 195.9
30 183 168 160 186.9
30 188 173 161 187.9
62 176 159 154 180.4
62 177 159 154 182.2
10 193 182 170 194.7
10 194 183 169 194.2
28 182 166 160 184.8
28 187 174 162 187
60 174 157 151 175.6
60 177 166 155 180
Ln 10.1 11.7 9.298 8.995
Logl0 23.3 26.9 21.4 20.7
SL 217.55 209.2 190.96  216.23
10m 194.3 182.3 169.5 195.5
Distance to 187 dB SELcum 50
Distance to 160 dB RMS 70
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ILLINGWORTH & RODKIN, INC.
[[IIN Acoustics « Air Quality BNl
429 East Cotati Avenue
Cotati, California 94931
Tel: 707-794-0400 Fax: 707-794-0405
www.illingworthrodkin.com illro@illingworthrodkin.com

Hydroacoustic Monitoring Report
USCG Construct OPC Homeport LA / LB Project
January 18, 2023 -

Hydroacoustic measurements were made during the impact driving of two 24-inch square concrete
fender piles at the United States Coast Guard Homeport LA/LB base in Long Beach, California on
January 18, 2023. The project location is shown in Figure 1. The hammer used was a DelMag D-80
diesel impact hammer. Two-foot-thick plywood cushion blocks were used during pile driving. Impact
driving occurred for two piles.

e %

2 -
gvo‘ogle Farth &

Figure 1: Project Vicinity
Acoustic Terms

Various acoustical terms are used in this report. Sound pressure is the instantaneous absolute positive
or negative pressure and is presented in this report as a decibel referenced as 1 micro Pascal (dB re 1
pPa). While several noise metrics are used to describe sounds in the environment, the root-mean-
square (RMS) sound pressure level is an appropriate descriptor to describe measured sounds from
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continuous and impulsive sounds but with different averaging time constants. The RMS sound
pressure level is presented in dB re 1 pPa and is averaged over a defined time period in a stated
frequency range or band. The appropriate time period to average for the RMS computation varies by
the type of sound (e.g., pulsed or continuous). The average sound level during the measurement
period is also computed to be the equivalent average sound pressure level measured each second over
the duration of the sound (Leq). Sound Exposure Level (SEL) is proportionally equivalent to the time
integral of the pressure squared and is also described in this report in terms of dB re 1 pPa? sec over
the duration of a sound event. The Peak sound pressure is the largest absolute value of the
instantaneous sound pressure. Sounds for this pile installation are measured over the frequency range
of 20 to 20,000 hertz (Hz).

These acoustic metrics have the following definitions as applied to this purpose:

Peak: The maximum or absolute highest value of the measured sound pressure expressed
in dB re 1 pPa. Impact pile driving events are characterized by the maximum and median
Peak pressure per strike (of all strikes).

SEL - Sound Energy Level: the total sound energy during a measured event expressed in
dB re 1 uPa? sec. The events used to describe the project sounds are individual pile strikes
and also pile installation activities that are made up of all pile strikes (cSEL). Pile
installation events are characterized by the median SEL per strike (of all strikes) and the
cSEL for the entire pile driving event.

RMS — Root-Mean-Square: The method used to describe the energy of a sampled
waveform in terms of sound pressure expressed in dB referenced to 1 pPa. This is defined
mathematically as the square root of the mean value of the squared values of the sampled
sound pressures taken over an interval. The RMS is measured for individual pile pulses (or
impacts) over the period of time during the measurement that energy in the sampled
waveform for an impact is between 5 percent and 95 percent of the total sampled energy.
For continuous sounds, the period used to measure RMS is one second. Pile installation
events are characterized by the median RMS per strike (of all strikes).

Measurement Equipment and Locations

The measurement equipment and specifications used for this project are shown in Table 1. Larson
Davis Model 831C sound level meters (SLMs) were used to monitor the hydroacoustic sound levels
in real time. The SLMs connected to RESON TC 4033 hydrophones were used for mid-depth
measurements and Autonomous acoustic recorders were deployed near the bottom. Measurement
positions were established at 10, 68, and 212 meters from the piles (as shown in Figure 2).



Table 1: Equipment Used for Underwater Sound Monitoring

Item Specifications Quantity Usage
Receiving Sensitivity - Measures and records underwater
RESON TC . .
4033Hydrophone -203dB + 2dBre 1l V/uPa 3 sounds at mid-depth position.
at 250 Hz SLM both measures (in dB) and
digitally records sounds for
Larson Davis 831C  Sampling Rate - 3 subsequent analysis
Sound Level Meter 51.6 kHz
Autonomous unit Hydrophone Receiving Records pile driving sound levels
with REASON TC g I
Sensitivity - 3 at hydrophone position near
4013 Hydrophone 203 dB + 2 dB re 1 V/uP bottom
and Audio Recorder i re Hra
ig’%isséznAﬁo‘:‘eA'z Accuracy - 1 Calibration check of hydrophone
Calibratorp IEC 942 (1988) Class 1 in the field.

\ y 5 RN\ i
10-meter Location
3 v

" Pile driving Location (two 24-inch
Square Concrete Fender Piles

Composite Piles)
¢ Qg - /85 J-NEy =5 =" W
Figure 2: Measurement Positions

Google Earth

Measurement Results

Ambient measurements were made from 14:45 to 16:10 on June 29, 2022, at 110 meters from the
construction site along the existing dock.

Table 2 presents the results of the pile driving measurements. There were many dead blows in
addition to the pile driving and some of the quieter strikes may not have triggered acoustical
algorithms used to detect pile strikes. Data analysis indicate about 85 pile strikes, depending on the
triggering system.



Pile 1 pile driving began around 07:47, with a series of 2 dead blows consistent pile driving beginning
about 07:49 and was stopped at 07:50. Pile driving for pile 2 began around 07:56, with a series of 3
dead blows consistent pile driving beginning about 07:58 and was stopped at 07:59. At this point the
bottom guides were removed and both piles were driven a few additional blows to get to the final tip
elevation. There were 7 blows on Pile 1 and 11 blows for pile 2. All pile driving was completed in
approximately at approximately 08:28.

Note that sound measurements of pile driving were clearly audible at 212 meters from the pile.
However, ambient sounds in the area included snapping shrimp that make very short, high amplitude
sounds using their claw. Sounds from snapping shrimp are produced by the popping of a bubble that
is produced when the larger claw opens and closes rapidly. There are numerous shrimp in the area
around the pile driving activity producing snapping sounds that are almost constant with peak sound
pressures of 140 to 170 dB. Pile driving sounds, which have greater acoustic energy, make peak sound
pressures around 160 dB at 212 meters from the pile. The acoustic algorithms used to detect pile
driving pulses are masked by these ambient sounds such that the RMS sound pressure level for each
pile driving pulse cannot be accurately measured. Therefore, the impulse detector of the sound level
meter was used to provide an estimate of pulsed RMS levels. This likely provides an overestimate
due to the inclusion of non-pile driving sound and the shorter RMS averaging duration employed by
the impulse detector.

Distance to Thresholds

As per the NMFS guidelines, impact driving SEL level per strike below 150 dB would not accumulate
enough energy to cause any significant impacts to fishes in the area. This would apply to
measurements made at 212 meters since the SEL levels are below 150 dB. The 206 dB threshold was
not exceeded anywhere as maximum peak levels at 10 meters were 198 dB or lower.

For marine mammals, Level A effects occur for Phocid pinnipeds at an accumulated SEL (weighted
for frequency) of 185 dB and at 203 dB for Otariid pinnipeds. Based on all measurement points, the
transmission loss for cSEL was computed to be 23* Log10 (distance). The distance to thresholds for
cSEL and RMS levels were computed and shown in Table 3 and the calculations are shown in
Attachment F. Note these distances to the thresholds are based on results from both piles.



Table 2: Daily Data Summary Sheet for Impact Pile Driving Activity Test Pile #1, January18, 2023

Distance to Depth (m) Peak (dB) SEL (dB) RMS (dB)
Time Pile | Hammer | No. of Pile from
ID Type Strikes | Hydrophone Median/
(m) Water | Sensor | Max Median | Max | Median cSEL Max Duration
4 198 190 173 167 185 185 179
0.07sec
Part One 10 9
0(#570_ 8 104 188 | 172 | 166 184 184 | gec
Fende Impact |
) Hammer 41 162
Parttwo | rPile | o o . 4 179 173 | 157 | 151 169 168 0.00s6¢
Ogg:;%fg_ 8 175 156 153 143 163 164 1528
212 9 4 172 159 147 140 157° 158 1518
8 165 152 141 136 152b 151 1442
4 191 190 170 167 184 181 180
Part One 0.06sec
07:56 10 ? 178
0%.59 8 189 187 168 167 183 179 0. 15sec
Fend Impact .162
eF[‘.I ¢ Hammer 44 4 174 171 | 153 | 152 168 164
Parttwo | rFile D-80 68 9 0.09sec
08:25 — 8 169 161 153 149 166 161 1578
08:27
212 9 4 169 157 141 138 1550 151 1508
8 150 147 136 133 150° 145 1418
Ambient © 125
14:45 to Cont.
15:15 N N N N 8 > 172 N N N Leq(80m
June 29 in)

2 No Audio data to calculate pulse duration

® Single strike sounds less than 150 dB do not accumulate to cause injury to fish, marine mammal ¢SEL only.
¢ Dominated by sounds from snapping shrimp and vessel passages.




Table 3: Distance to Applicable Underwater Noise Thresholds Impact Pile Driving Activity

Pile 187 dB cSEL 185 dB cSEL 203 dB cSEL 160 dB RMS
Fish Phocid Pinniped | Otariid Pinniped Behavior
Fender piles 9 9 2 67




Attachment A - Ambient Measurement at 110 meters from construction on June 29, 2022. Note various vessel passages, with large
vessels passing at 14:50-55 and 15:03-08, 15:15, and 15:17-25. A large container ship passed 137m at 14:05 and another at 155m at 15:15.

Each were escorted by tug boats.
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Attachment B - Measurements at 10 meters from Pile (mid depth)
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Attachment C - Measurements at 68 meters from Pile (mid depth and near bottom)
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Attachment D - Measurements at 212 meters from Pile (mid depth)




Attachment E - Threshold Distance Calculations

Composite piles RMS
25-Jan-23
190
Piles A-I
180 g....
Distance Peak RMS SELstrike SELcum 70—
10 198 179 167 185 160 e :
10 194 177 166 184 150 y= _10'49ln(x)+20261 LTS .
2_ y
10 191 180 167 184 140 R*=0.9362 H
10 189 178 167 183 150
68 179 162 151 169 o 100
68 175 152 143 163
68 174 162 152 168 @® RMS ceeeneens Log. (RMS)  «eeeseees Log. (RMS)
68 169 157 149 166
212 172 151 140 157 SELss
212 165 144 136 152
180
212 169 150 138 155 170 y =-9.778In(x) + 189.47
212 150 141 133 150 Lo O R2=0.9589
150 e L
0 O e !
130
10 100
@® SELss  eeeeeeee Log. (SELsS)  ceceeeeee Log. (SELss)
cSEL
y =-9.897In(x) +207.19
1%0 R?=0.9693
180 8
o e !
e —
150 g
140
130
10 100
Ln 9.526 10.49 9.77 9.897 ® SELcum  eeeeeeees Log. (SELcum)  ceeceeees Log. (SELcum)
Logl0 21.9 24.2 22.5 22.8
SL 217.02 202.61 185.46 202.98 Peak
10m 195.1 178.5 163.0 180.2
200 ¢
Distance to 187 dB SELcum 9 190§
Distance to 160 dB RMS 67 e
180 e ®
y =-9.526In(x) +214.8 @, °
170 R?= 0.8185 o e H
------- °
160
150 °
140
10 100
® Peak ceeeeeees Log. (Peak)  eeeeeeee Log. (Peak)
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Attachment F - Data from NMFS Multi-Species Spread Sheet (August 2022b)

IMPACT PILE DRIVING REPORT

VERSION 1.2-Multi-Species: 2022

| USCG Construct OPC Homeport LA/LB Project

PRINT IN LANDSCAPE TO CAPTURE ENTIRE SCREEN

(if OTHER INFO or NOTES get cut-off, please include information elsewhere)

OTHER |NFO|two 24-inch concrete fender piles January 18, 2023

PROJECT INFORMATION PEAK SELss RMS
Single strike level (dB) 198 167 179
:)eljtea}n(ﬁqee?;f;mated with single strike 10 10 10
Transmission loss constant 23
Number of piles per day 2 NOTES|:|
Number of strikes per pile 43
Number of strikes per day 86 AttenuationlIl
Cumulative SEL at measured distance 186
RESULTANT ISOPLETHS
(Range to Effects) ONSET OF PHYSICAL INJURY BEHAVIOR
Peak SEL.um Isopleth RMS
Isopleth Fish22g Fish<2g Isopleth
ISOPLETHS (meters) 4.5 9.4 14.0 182.3
Isopleth (feet) 14.7 30.7 45.9 598.2
SEA TURTLES
PTS ONSET BEHAVIOR
Peak Isopleth SEL_ . Isopleth | RMS Isopleth
ISOPLETHS (meters) 0.3 1.7 14.9
Isopleth (feet) 11 5.6 49.0
MARINE MAMMALS
LF Cetacean | MF Cetaceans |HF Cetaceans] PW Pinniped | OW Pinnipeds
PTS ONSET (Peak isopleth, meters) 1.2 0.4 6.7 1.4 0.3
PTS ONSET (Peak isopleth, feet) 4.0 1.3 22.0 4.4 1.1
PTS ONSET (SEL.,nm isopleth, meters) 14.0 1.6 15.7 9.3 1.7
PTS ONSET (SEL.., isopleth, feet) 458 5.2 51.4 305 5.5
ALL MM
Behavior (RMS isopleth, meters) 67.0
Behavior (RMS isopleth, feet) 219.8

11




ILLINGWORTH & RODKIN, INC.
[[IIN Acoustics « Air Quality BNl
429 East Cotati Avenue
Cotati, California 94931
Tel: 707-794-0400 Fax: 707-794-0405
www.illingworthrodkin.com illro@illingworthrodkin.com

Hydroacoustic Monitoring Report
USCG Construct OPC Homeport LA / LB Project
January 25, 2023 -

Hydroacoustic measurements were made during the impact driving of nine 16-inch composite fender
piles at the United States Coast Guard Homeport LA/LB base in Long Beach, California on January
25, 2023. The project location is shown in Figure 1. The hammer used was a DelMag 19-52 diesel
impact hammer.

an ke E’%rth 3

e =7

Figure 1: Project Vicinity
Acoustic Terms

Various acoustical terms are used in this report. Sound pressure is the instantaneous absolute positive
or negative pressure and is presented in this report as a decibel referenced as 1 micro Pascal (dB re 1
pPa). While several noise metrics are used to describe sounds in the environment, the root-mean-
square (RMS) sound pressure level is an appropriate descriptor to describe measured sounds from
continuous and impulsive sounds but with different averaging time constants. The RMS sound

1



pressure level is presented in dB re 1 pPa and is averaged over a defined time period in a stated
frequency range or band. The appropriate time period to average for the RMS computation varies by
the type of sound (e.g., pulsed or continuous). The average sound level during the measurement
period is also computed to be the equivalent average sound pressure level measured each second over
the duration of the sound (Leg). Sound Exposure Level (SEL) is proportionally equivalent to the time
integral of the pressure squared and is also described in this report in terms of dB re 1 pPa? sec over
the duration of a sound event. The Peak sound pressure is the largest absolute value of the
instantaneous sound pressure. Sounds for this pile installation are measured over the frequency range
of 20 to 20,000 hertz (Hz).

These acoustic metrics have the following definitions as applied to this purpose:

Peak: The maximum or absolute highest value of the measured sound pressure expressed
in dB re 1 pPa. Impact pile driving events are characterized by the maximum and median
Peak pressure per strike (of all strikes).

SEL - Sound Energy Level: the total sound energy during a measured event expressed in
dB re 1 uPa? sec. The events used to describe the project sounds are individual pile strikes
and also pile installation activities that are made up of all pile strikes (cSEL). Pile
installation events are characterized by the median SEL per strike (of all strikes) and the
cSEL for the entire pile driving event.

RMS — Root-Mean-Square: The method used to describe the energy of a sampled
waveform in terms of sound pressure expressed in dB referenced to 1 pPa. This is defined
mathematically as the square root of the mean value of the squared values of the sampled
sound pressures taken over an interval. The RMS is measured for individual pile pulses (or
impacts) over the period of time during the measurement that energy in the sampled
waveform for an impact is between 5 percent and 95 percent of the total sampled energy.
For continuous sounds, the period used to measure RMS is one second. Pile installation
events are characterized by the median RMS per strike (of all strikes).

Measurement Equipment and Locations

The measurement equipment and specifications used for this project are shown in Table 1. Larson
Davis Model 831C sound level meters (SLMs) were used to monitor the hydroacoustic sound levels
in real time. The SLMs connected to RESON TC 4033 hydrophones were used for mid-depth
measurements and Loggerhead acoustic recorders were deployed near the bottom. Measurement
positions were established at 10, 68, and 212 meters from the piles (as shown in Figure 2).



Table 1: Equipment Used for Underwater Sound Monitoring

Item Specifications Quantity Usage

RESON TC Receiving Sensitivity -

4033Hydrophone -203dB + 2dBre 1 V/pyPa 3
at 250 Hz Measures and records underwater
sounds at mid-depth position.
Larson Davis 831C Sampling Rate - 5 SLM both measures (in dB) and
Sound Level Meter 51.6 kHz digitally records sounds for
subsequent analysis.
Larson Davis 831C Sampling Rate - 1

Sound Level Meter 51.6 kHz

Sampling rate- 48KHz

Autonomous L Records pile driving sound levels
Hydrophone/Audio ggfsri?i%?&n_e Receiving 3 at hydrophone position near
Recorder -180 and -209 dB bottom

igéiss;;ZnAﬁofeAfz Accuracy - 1 Calibration check of hydrophone
Calibratorp IEC 942 (1988) Class 1 in the field.
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Measurement Results

Ambient measurements were made from 09:47 to 10:15 on January 25, 2023, at 95 meters from the
construction site along the existing dock.

Table 2 presents the results of the pile driving measurements. There were many dead blows in
addition to the pile driving and some of the quieter strikes may not have triggered acoustical
algorithms used to detect pile strikes. Data analysis indicate about 442 pile strikes, depending on the
triggering system to detect acoustic pulses.



Pile driving began around 10:15, with a series of 4 dead blows, and consistent pile driving beginning
about 10:17 and occurring at 9 different times until 11:00 when pile driving was completed. The
longest continuous pile driving lasted a little over one-minute. There was about 10 minutes of pile
driving spread out over about 45 minutes

Note that sound measurements of pile driving were clearly audible at 95-99 meters from the pile.
However, ambient sounds in the area included snapping shrimp that make very short, high amplitude
sounds using their claw. Sounds from snapping shrimp are produced by the popping of a bubble that
is produced when the larger claw opens and closes rapidly. There are numerous shrimp in the area
around the pile driving activity producing snapping sounds that are almost constant with peak sound
pressures of 140 to 170 dB. Pile driving sounds, which have greater acoustic energy, make peak sound
pressures around 170 dB at 95-99 meters from the pile. The acoustic algorithms used to detect pile
driving pulses are masked by these ambient sounds such that the RMS sound pressure level for each
pile driving pulse cannot be accurately measured. Therefore, the impulse detector of the sound level
meter was used to provide an estimate of pulsed RMS levels. This likely provides an overestimate
due to the inclusion of non-pile driving sound and the shorter RMS averaging duration employed by
the impulse detector.

Distance to Thresholds

As per the NMFS guidelines, impact driving SEL level per strike below 150 dB would not accumulate
enough energy to cause any significant impacts to fishes in the area. This would apply to
measurements made at 95-99 meters since the SEL levels are below 150 dB. The 206 dB threshold
was not exceeded anywhere as maximum peak levels at 10 meters were 194 dB or lower.

For marine mammals, Level A effects occur for Phocid pinnipeds at an accumulated SEL (weighted
for frequency) of 185 dB and at 203 dB for Otariid pinnipeds. Based on all measurement points, the
transmission loss for cSEL was computed to be 20* Log10 (distance). The distance to thresholds for
cSEL and RMS levels were computed and shown in Table 3 and the calculations are shown in
Attachment F. Note these distances to the thresholds are based on results from all the pile driving.



Table 2 - Daily Data Summary Sheet for Impact Pile Driving Activity Composite Piles A through I, January 25, 2023

Measured Depth (m) Peak (dB) SEL (dB) RMS (dB)
. . No. of | Distance
Time Pile ID : .
Strikes | to Pile W?te Sensor | Max | Median | Max | Median | ¢cSEL | Max | Median | Duration
(m)
4 194 188 166 162 189 179 174 0.0565
10-14 8
7 A --A 167 164 191 179 176 -A
1014 - Fender Piles A 4 186 181 160 155 182 173 168 0.0551
11‘,00 through I (9 442 33-37 8
) Piles) 7 188 182 162 158 184 174 170 0.0612
4 174 169 1488 1438 1708 | 161° 156¢ --b
95-99 8 7 b _D _D _D _D _D _D _D
AMBIENT MEASUREMENTSE
125
6/29/2022 Cont
14:45 to - - -- 8 5 172 -- - -- ' - - --
15:15 Leq (80
min)
A Peak data was clipped at 187 dB
B Single strike sounds less than 150 dB do not accumulate to cause injury to fish, marine mammal cSEL only.
C Estimated based on impulse level measured by SLM
Autonomous unit failed to record
Table 3: Distance to Applicable Underwater Noise Thresholds Impact Pile Driving Activity
Pile 187 dB cSEL 185 dB cSEL 203 dB cSEL 160 dB RMS
Fish Phocid Pinniped Otariid Pinniped Behavior
Fender piles 16 16 2 62




Attachment A - Ambient Measurement at 110 meters from construction on June 29, 2022. Note various vessel passages, with large
vessels passing at 14:50-55 and 15:03-08, 15:15, and 15:17-25. A large container ship passed 137m at 14:05 and another at 155m at 15:15.

Each were escorted by tug boats.
Time History ERH Q=

200 T

180

° i.| M '.' '“ﬂ' u,M.&W.f' 0 M W #J‘W Wm‘ﬁ"w Ul W ﬁi M *w 'Mwuf .ulkm.wmw

- "“ Wil _ "‘ L) ;«".wm LM

Values

B

AN "h'yh'ﬂ‘ ”‘\‘l‘ 7 - 'Mnd -,"N‘ Y

120

1
.
. bt i withonanin s mnm}mh&h - i
14:50 14:55 15:00 15:05 15:10 15:15 15:20 15:25 15:30 15:35 15:40 15:45 15:50 15:55 16:00 16:05 18:10
o dB 50 dB 100 dé



Attachment B - Measurements at 10 -14 meters from the pile (mid depth) Piles A — 1
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Attachment C - Measurements at 33-37 meters from the pile (mid depth) Piles A — 1
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Attachment D - Measurements at 95-99 meters from the pile (mid depth) Piles A — 1
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Attachment E - Threshold Distance Calculations

Composite piles

25-Jan-23

Piles A-1

Distance Peak RMS SELstrike SELcum
10 194 174 163 180
10 193 176 163 180
11 195 176 165 182
12 194 175 163 178
12 194 176 164 180
13 191 174 162 179
13 189 172 161 178
13 190 173 160 178
14 191 174 162 179
33 184 168 157 174
33 186 169 157 174
34 186 170 158 175
35 184 168 156 171
35 183 169 156 173
36 184 168 155 172
36 183 166 154 171
36 183 167 154 171
37 185 168 156 174
95 172 156 144 161
95 172 157 144 160
96 173 157 144 161
97 169 154 142 156
98 173 155 143 159
98 170 155 143 159
99 171 156 144 160
99 171 157 144 159
99 174 160 146 163

Ln 9.737 8.569 8.9 9.162

Log10 22.4 19.7 20.5 21.1

SL 217.02 196.62 185.46  202.98

10m 194.6 176.9 165.0 181.9

Distance to 187 dB SELcum 16

Distance to 160 dB RMS 62

195
190
185
180

175 §°®

170
165
160
155

185

175

165

155

145

185
180
175
170
165
160

155

200
195
190
185
180
175
170
165

10

10

10

10

y =-8.569In(x) + 196.62
R%=0.942

SELss

SELcum

y =-9.737In(x) + 217.02

10

RZ=10.9575

RMS

Log. (RMS)

SELss

y =-8.9In(x) +185.46
R?=0.9466

cSEL

Peak



Attachment F - Data from NMFS Multi-Species Spread Sheet (August 2022b)

IMPACT PILE DRIVING REPORT PRINT IN LANDSCAPE TO CAPTURE ENTIRE SCREEN

VERSION 1.2-Multi-Species: 2022 (if OTHER INFO or NOTES get cut-off, please include information elsewhere)
|16-inch composite piles for the USCG Port of LA project 22-079

PROJECT INFORMATION PEAK SELss RMS
Single strike level (dB) 194 163 175 OTHER INFO|Nine 16-inch composite piles January 25, 2023
:Z:;jtealm((r:nee?esrsso)mated with single strike 12 12 12
Transmission loss constant 21
Number of piles per day 9 NOTESl 0|
Number of strikes per pile 50
Number of strikes per day 450 Attenuationl 0 |
Cumulative SEL at measured distance 190
RESULTANT ISOPLETHS
(Range to Effects) ONSET OF PHYSICAL INJURY BEHAVIOR
Peak SELum Isopleth RMS
Isopleth Fish22g Fish<2g Isopleth
ISOPLETHS (meters) 3.2 15.8 24.6 186.1
Isopleth (feet)
SEA TURTLES
PTS ONSET BEHAVIOR
Peak Isopleth SEL. . Isopleth | RMS Isopleth
ISOPLETHS (meters) 0.2 2.5 12.0
Isopleth ( )
MARINE MAMMALS
LF Cetacean | MF Cetaceans |HF Cetaceans] PW Pinniped | OW Pinnipeds
PTS ONSET (Peak isopleth, meters) 0.8 0.2 5.0 0.9 0.2
PTS ONSET (Peak isopleth, )
PTS ONSET (SEL¢,m isopleth, meters) 24.5 2.3 27.8 15.7 2.4
PTS ONSET (SELm isopleth, )
ALL MM
Behavior (RMS isopleth, meters) 62.2

Behavior (RMS isopleth, )
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