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1. Introduction

The Chevron Long Wharf Maintenance and Efficiency Project (Project) includes multiple construction
components within and above the water to bring the Long Wharf (Berths 1 through 4) into compliance
with Marine Oil Terminal Engineering and Maintenance Standards and to improve the overall operational
efficiency. Monitored Project construction activities (Covered Activities) occurred between June 1 and
November 30, 2019. Covered Activities during the 2019 Monitoring Period occurred at Berth 2 and Berth
4.

This 2019 Annual Monitoring and Mitigation Compliance Report is being submitted to the California
Department of Fish and Wildlife in accordance with Condition #6.8 in the Project Incidental Take Permit
(ITP) No. 2081-2016-056-07, and to the National Marine Fisheries Service (NMFS) in accordance with the
Project Biological Opinion issued April 4, 2017 (WCR-2015-1997) and Incidental Harassment
Authorization (IHA) valid from June 1, 2019 through May 31, 2020.

2. Project Area

The Project is located at the Chevron Products Company Richmond Refinery Long Wharf within the City
of Richmond, Contra Costa County (Figure 1). The Project Area is approximately 0.75 mile south of the
eastern side of the Richmond-San Rafael Bridge.

3. Methods

3.1 Marine Mammal and Fish Monitoring

Marine mammal and fish monitoring efforts consisted of a pre-Project baseline survey, a worker education
program, and visual monitoring during all vibratory and impact pile driving activities.

3.1.1 Pre-Project Baseline Biological Survey

A pre-Project baseline biological survey was conducted by two Project biologists on May 29, 2019, eight
days prior to the start of work at Berth 2 on June 6, 2019. Two harbor seals were observed during the
baseline survey of the Project Area. One individual was seen surfacing and looking around approximately
250 meters northeast of Berth 4 at 10:38 A.M., and another individual was observed approximately 30
meters northeast of Berth 4 at 10:50 A.M. Each seal was seen only once. The survey was conducted from
9:00 A.M. until 1:00 P.M. High tide occurred at 9:12 A.M., and low tide occurred at 3:01 P.M. Weather
conditions were clear and sunny, with temperatures increasing from 55 degrees Fahrenheit (°F) in the
morning to 65°F in the afternoon. The Project Area was free of visual obstructions. Surrounding work
activity at the neighboring berths and Long Wharf in general was minimal.

3.1.2 Worker Education Program

A worker education program was given on May 28, 2019 to all persons that would be working in the
Project Area. The Project’s Designated Biologist discussed the biology and general behavior of the
Covered Species. Distribution and habitat needs of the Covered Species, sensitivity of the Covered
Species to human activities, Covered Species legal protection, recovery efforts, and penalties for
violations were also discussed. A brochure containing this information was provided to all site workers
(Appendix C). All trained site workers signed a form stating they attended the program and understood all
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Figure 1. Project Location
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protection measures (Appendix D). The signature forms and a copy of the ITP were kept on-site in a
construction monitoring notebook for the duration of construction.

3.1.3 Monitoring during Pile-Driving Activities

Two (2) qualified, National Marine Fisheries Service (NMFS)-approved marine mammal observers

(MMOs)/fish monitors were on-site daily during in-water work, for a total of 19 days in 2019. No Project in-

water activities occurred in July or September. Table 1 provides a summary of the activities monitored in

20109.

Table 1. Summary of 2019 Monitored Covered Activities

Date Covered Activities
» Performed probing of concrete pile locations to check for obstructions at Berth 2.
6/4/2019 « Installed template frame and bubble curtain prior to driving the first concrete pile at Berth 2.
« One 24" concrete pile driven with impact hammer at Berth 2.
¢ One 24" concrete pile driven with impact hammer at Berth 2.
6/5/2019
« Four piles set in place to be driven 6/6/2019.
6/6/2019 * Four 24” concrete piles driven with impact hammer at Berth 2.
« Four 24" concrete piles driven with impact hammer at Berth 2.
6/8/2019
e Conducted re-strikes of multiple piles, Berth 2.
6/19/2019 | « One 20" steel pipe pile driven with vibratory hammer at Berth 4, South Cap.
6/20/2019 | « One 20" steel pipe pile driven with vibratory hammer at Berth 4, South Cap.
* Six 20" steel pipe piles driven with vibratory hammer (two driven at Berth 4, South Cap and
6/21/2019 .
four driven at Berth 4, North Cap).
« Installed template frame prior to driving at Berth 4.
8/21/2019 - - -
« Four 36" steel piles driven (vibratory) at South Cap of Berth 4.
8/22/2019 | « Four 36" steel piles driven (vibratory) at North Cap of Berth 4.
8/29/2019 | « Conducted re-strikes of three of the 36” steel piles that were placed on August 21-22.
10/3/2019 | « Four 24" concrete piles driven with impact hammer at Berth 2.
« Two 24" concrete piles driven with impact hammer at Berth 2. Re-strikes on three previously
10/4/2019 . .
driven piles.
10/5/2019 | « Four 24" concrete piles driven with impact hammer at Berth 2.
10/6/2019 | « Conducted re-strikes of six of the 24” concrete piles that were placed on October 3-5.
10/21/2019 | « Three 20" steel piles extracted with vibratory hammer at Berth 4.
10/22/2019 | » Five 20" steel piles extracted with vibratory hammer at Berth 4.
11/4/2019 | « Four 24" concrete piles driven with impact hammer at Berth 2.
11/5/2019 | « Two 24" concrete piles driven with impact hammer at Berth 2.
« Four 24” concrete piles driven with impact hammer at Berth 2. Re-strikes on all 10 previously
11/6/2019 driven piles
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In addition to monitoring for marine mammals, MMOs also monitored for any dead or incapacitated fish. In
accordance with the Project Marine Mammal Monitoring Plan (MMMP),1 monitoring during each pile-
driving event started at least 30 minutes prior to pile-driving (or removal) initiation and ended 30 minutes
after such work was completed for the day, or when there was a pause in the work of two (2) hours or
more (Monitoring Period). The MMOs were stationed at fixed monitoring locations that afforded the best
view of the Project Area and adjacent waters and adjusted these locations during barge positioning to
ensure unobstructed views. MMOs used rangefinders to identify shutdown zones and estimate distances
using fixed landmarks and used binoculars to continuously scan the monitoring zone for marine mammals
and fish. Cell phones were used to communicate among the MMOSs, construction team, and
hydroacoustic monitoring team. Data sheets summarizing environmental conditions, pile-driving activities,
and observations of Covered Species were prepared daily (Appendix A).

3.1.3.1 Hydroacoustic Monitoring

During hydroacoustic monitoring events, three hydrophones were deployed to collect the data needed to
calculate the attenuation rate and the distances to the various criteria. One hydrophone was placed
approximately 10-15 meters from the pile, a second was placed at 50-60 meters, and a third was placed
at 150-200 meters. Hydrophones were placed at mid-depth in the water column, approximately 7 meters
deep at all monitoring locations. For more information regarding the equipment and methods used, see
Appendix B.

4. Results

4.1 Hydroacoustic Monitoring

Hydroacoustic monitoring of three (3) impact driven concrete piles while using a bubble curtain to mitigate
noise impacts was conducted on June 6 and October 3. Hydroacoustic monitoring of vibratory driving of
two (2) 20-inch and two (2) 36-inch steel piles was conducted on June 21 and August 22, 2019,
respectively. Pile behavior and engineering analysis indicates that only soft substrates were encountered,
with the pile tip penetrating stiff clay or sand towards the end of driving. This section briefly summarizes
the results of the hydroacoustic monitoring conducted in 2019. The 2019 hydroacoustic monitoring report
is provided in Appendix D.

4.1.1 Ambient Noise and Transmission Loss

Measured ambient sound pressure levels were generally between 110-125 RMS and at least 10 dB lower
than pile driving sound pressure levels. On October 3, 2019, intermittent drilling occurred at the wharf
near the hydrophone positioned at 50 meters, and a vessel releasing water from the hull of the ship in
Berth #3 also influenced ambient levels at the hydrophone positioned at 195 meters. These higher
ambient levels did not significantly influence reported pulse levels after measurements were processed
through the Labview program to filter out ambient noise. See Appendix B for more details regarding
recorded ambient noise levels.

The transmission loss calculated from the field monitoring results for vibratory driving was 20.8 to 31.0,
much greater than the conservative value of 15 log used to predict the distances to the thresholds in the
permit applications. This greater attenuation rate causes the distances over which thresholds may be
exceeded to shrink considerably, as described in the following subsections. For impact driving, the
transmission loss calculated from the field monitoring results for vibratory driving was 13.9 to 15.9, in line
with the value of 15 log used to predict the distances to the thresholds in the permit applications.

1 AECOM (2018). Marine Mammal Monitoring Plan, Chevron Richmond Refinery Long Wharf Maintenance and Efficiency Project.
June 2018. 55 pp.
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4.1.2 Hydroacoustic Measurements Relative to Fish Thresholds

On July 8, 2008, the Fisheries Hydroacoustic Working Group, whose members include NMFS’ Southwest
and Northwest Divisions; California, Washington, and Oregon departments of transportation; the
California Department of Fish and Wildlife (CDFW); and the U.S. Federal Highway Administration issued
an agreement for the establishment of interim threshold criteria to determine the effects of high-intensity
sound on fish. While these criteria are not formal regulatory standards, they are generally accepted as
viable criteria for underwater noise effects on fish. These criteria were established after extensive review
of the most recent analysis of the effect of underwater noise on fish. The agreed-upon threshold criteria
for impulse-type noise to harm fish have been set at 206 dB peak, 187 dB accumulated sound exposure
level (SEL) for fish over 2 grams, and 183 dB for fish less than 2 grams. Since special-status fish under 2
grams in weight were not present in the area during pile driving, only the 187 dB SEL threshold is
applicable.

Underwater noise levels during both impact and vibratory driving did not approach the 206 peak dB
criteria, but impact driving exceeded the 187 dB cumulative SEL (cSEL) threshold over short distances.
These measured distances are less than the distances over which thresholds were anticipated to have
been exceeded in the Project Biological Assessment and ITP. Fish exposed to these noise levels for an
extended period could experience temporary threshold shifts in hearing, however, since the area is small,
it is unlikely that individuals would remain in such close proximity to the pile long enough to experience
such effects. Table 2 provides a summary of the actual and predicted distances to the underwater noise
thresholds for fish.

Table 2. Measured Distances (meters) to the NMFS cSEL Thresholds for Fish over 2 grams (dB re:
1luPa-sec?)

Installation Distance to
Day Method Pile IDs 187 dB Cumulative SEL
Actual (Predicted)
6/5 Impa§t w. Bubble 24" Concrete Pile Less than 10 meters
Curtain (11 meters)
20" Steel Pile #1
6/21 | Vibratory Hammer NA

20" Steel Pile #2

36" Steel Pile #1

8/22 Vibratory Hammer . NA
36" Steel Pile #2

10/3 | 'mpact w. Bubble 24” Concrete Pile #1 Less than 7 meters
Curtain 24" Concrete Pile #2 (11 meters)

uPa-sec? = micropascals per second squared
dB = decibel
ID = identification
NA = Cumulative SEL Thresholds are only applicable for impulsive noise (i.e.) impact pile driving.
NMFS = National Marine Fisheries Service
SEL = Sound exposure level

4.1.3 Hydroacoustic Measurements Relative to Marine Mammal
Thresholds

In 2010, NMFS established interim thresholds regarding the exposure of marine mammals to high-
intensity noise that may be considered take under the Marine Mammal Protection Act. Updated National
Oceanic and Atmospheric Administration guidance on assessing the effects of underwater noise on
marine mammals for agency impact analysis was adopted in 2016.2 The 2016 guidance includes sound
thresholds for slight injury to an animal’s hearing, or permanent threshold shift (PTS) (Level A

22016 Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine Mammal Hearing.
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harassment). The underwater sound pressure threshold for slight injury or PTS (Level A harassment) is a
dual metric criterion for impulse noise (e.g., impact pile-driving), including both a peak pressure and cSEL
threshold, which is specific to the species hearing group (high-frequency cetaceans [i.e., harbor
porpoise], mid-frequency cetaceans [i.e., bottlenose dolphin], low-frequency cetacean [i.e., gray whale],
phocids [i.e., Pacific harbor seal and northern elephant seal], and otariids [i.e., California sea lion and
northern fur seal]). For continuous noise (e.g., vibratory pile extraction or driving), the PTS threshold is
based on cSEL for each species hearing group.

The 2010 thresholds for Level B behavioral harassment levels are still applicable: 160 dB RMS for
impulse sounds and 120 dB for non-impulse or continuous sounds. Level B behavioral harassment is
considered to occur when marine mammals are exposed to noise of 160 dB RMS or greater for impulse
noise and 120 dB RMS for continuous noise. In some instances, ambient noise levels may be used in
place of the 120 dB RMS threshold for continuous noise. For continuous noise, RMS levels are based on
a time constant of 10 seconds, and those RMS levels should be averaged across the entire event. For
impact pile-driving, the overall RMS levels are characterized by integrating sound energy for each
acoustic pulse across 90 percent of the acoustic energy in each pulse and averaging all the RMS levels for
all pulses. Harassment thresholds for the various types of underwater noise are shown in Table 3.

Table 3. Underwater Noise Injury and Behavioral Disturbance Thresholds for Marine Mammals

Underwater Continuous
Noise Thresholds
(e.g., Vibratory Pile- Underwater Impulse Noise Thresholds
Driving) (e.g., Impact Pile-Driving)
Level A Level A Level A Level B
Hearing Group and cSEL Level B RMS Peak cSEL RMS
Species Considered Threshold Threshold | Threshold! | Threshold®* | Threshold
Phacids (Pacific harbor seal, 201 dB 120 dB 218 dB 185 dB 160 dB
northern elephant seal)
Otariids (California sea lion, 219 dB 120 dB 232 dB 203 dB 160 dB
northern fur seal)
Low-Frequency Cetaceans 199 dB 120 dB 219 dB 183 dB 160 dB
(gray whale)
Mid-Frequency Cetaceans 198 dB 120 dB 230 dB 185 dB 160 dB
(bottlenose dolphin)
High-Frequency Cetaceans 173 dB 120 dB 202 dB 155 dB 160 dB
(harbor porpoise)

Notes:

1 Level A threshold for impulse noise is a dual metric criterion based on peak pressure and cSEL. Thresholds are based on the
NMFS 2016 Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine Mammal Hearing.
pPa-sec? = micropascals per second squared

CcSEL = cumulative sound exposure level
dB = decibels

N/A = Not applicable; no thresholds exist
NMFS = National Marine Fisheries Service
RMS = root mean square

Underwater peak and RMS are re: 1 uPa; cSEL is re: 1 uPa?-sec; Airborne RMS is re: 20 pPa.

The distances to underwater noise thresholds for marine mammals were calculated using the results of
the hydroacoustic monitoring. Table 4 provides a summary of the measured distances over which the
Level A and Level B harassment thresholds for marine mammals were exceeded during pile driving. On
some days where vibratory driving occurred, two to six piles were driven per day (Table 1), which could
result in marginally greater Level A zones than presented for the day where hydroacoustic monitoring of
vibratory driving occurred and two piles were driven. Even when six piles were installed on a given day,
the Level A zones were calculated to be less than 10 meters in radius when the measured hydroacoustic
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values were used. In any case, the adjusted distances are much less than those used to generate the
take estimates developed for the IHA (see Table 5).

Table 4. Measured Distances (meters) to the NMFS Harassment Thresholds for Marine Mammals
(dB re: 1pPa-sec?)

Distance to Level A cSEL Threshold (meters)*
. Distance to id-
Month/ | Installation _ Mid : .
D Method Pile Type Level B Low- Frequenc High- Phocid
ay etho Threshold Frequency y Frequency | Pinniped | Otariid
Cetaceans | Cetaceans | Cetaceans S Pinnipeds
Impact w. <10 <10
6/5 Bubbl_e 24" Concrete Pile 13 meters <10 meters | <10 meters | <10 meters meters meters
Curtain
i 20" Steel Pile #1
ei21 | Vibratory ) 207 meters | 14 meters | <10 meters | <10 meters| <O <10
Hammer 20" Steel Pile #2 170 meters meters meters
i 36" Steel Pile #1
g2 | Vibratory ) 491 meters | 10 meters | <10 meters | <10 meters | <10 <10
Hammer 36" Steel Pile #2 1,085 meters meters meters
Impact 24" Concrete Pile
w.
#1 17 meters
10/3 Bubble ) ) 11 meters | <10 meters | 14 meters <10 <10
Curtain 24" Concrete Pile 21 meters meters meters
#2

*As calculated using the highest daily mean SEL value and a 20-log transmission loss.

uPa-sec? = micropascals per second squared
cSEL = cumulative sound exposure level
ID = identification

SEL = sound exposure level

4.2 Marine Mammal and Fish Monitoring

Conditions during observation periods were variable but generally favorable for marine mammal
observations, with no fog present and average wind speeds generally ranging 1-10 miles per hour. There
were a few occurrences of higher winds with associated choppy water conditions, but the MMOs were
reliably able to observe the waters within 400 meters of all pile driving activities.

June pile-driving and associated activities were conducted on a total of seven (7) days, from June 4
through June 6, June 8, and from June 19 through June 21, 2019 (Table 1). A total of ten (10) 24-inch
concrete piles were driven with an impact hammer at Berth 2, and a total of eight (8) 20-inch steel piles
were driven with a vibratory hammer at Berth 4.

August pile-driving and associated activities were conducted on a total of three (3) days: August 21, 22,
and 29, 2019 (Table 1). Eight (8) 36-inch steel piles were driven with a vibratory hammer at Berth 4 on
August 21-22, and three (3) of those piles were re-tapped on August 29.

October pile-driving and associated activities were conducted over six (6) days, from October 3 through
October 6, and October 21-22, 2019. A total of ten (10) 24-inch concrete piles were driven with an impact
hammer at Berth 2 from October 3-5. On October 21 and 22, the eight (8) 20-inch steel piles that were
driven at Berth 4 in June were extracted using a vibratory hammer.

November pile-driving and associated activities were conducted over three (3) days, from November 4
through November 6, 2019. During this period, a total of ten (10) 24-inch concrete piles were driven with
an impact hammer at Berth 2.

No pile-driving was conducted during the months of July and September.
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4.2.1 Listed Fish Observations and Take

No dead or incapacitated fish were observed during in-water activities and no take of fish species was
recorded.

4.2.2 Marine Mammal Observations and Take

Harbor seals (HASE) were the only marine mammal species commonly observed during the Monitoring
Period. Most of the seals were observed on the mainland side of the wharf, north-northeast of the Project
Area, typically 60-120 meters from the Project Area. Seals were rarely seen on the open Bay side, west of
the Wharf surrounding the crane and materials barges. One harbor porpoise was observed swimming
approximately 200 meters southwest of the pile driving location shortly before pile driving commenced
and was conservatively recorded as a Level B take. Additionally, on two pile driving days, a small group (4
to 6) of California sea lions were observed hauling out on a buoy, located approximately 500 meters
southeast of the pile driving location. These observations occurred on days when impact driving of
concrete piles was occurring and the Level B zone did not approach the buoy, thus no take of those
individuals was recorded. In August, one California sea lion hauled out on the stern of an active tugboat
during construction activities. Pile driving had just ceased, so no active driving was occurring at the time
the sea lion entered the area and hauled out on the tugboat, however this was conservatively counted as
a Level B take. There was no interaction with the sea lion, and it left the tug on its own.

No animals observed during the Monitoring Period (30 minutes prior to pile-driving, during pile-driving,
and a minimum of 15 minutes after pile-driving) demonstrated signs of behavioral changes or distress as
a result of pile-driving activities. Each individual animal observed within the predicted Level A or B zones
(as reported in the IHA) during the Monitoring Period was treated as a take event. Multiple sightings of an
individual animal were recorded as one observation, provided the animal could be tracked or otherwise
individually identified. Table 5 provides a summary of the predicted distances of Level A and Level B
threshold exceedance, as presented in the IHA. Note that Table 5 only provides the predicted distances
for the Level A thresholds of species for which Level A take was authorized for 2019.

Table 5. Predicted Underwater Pile Driving Noise Levels and Distances of Threshold Exceedance

Source Levels at Distance to |Distance to cSEL [Distance to cSEL
10 meters (dB) Threshold Threshold for Threshold for

Pile Type 160/120 dB Harbor Seal Harbor Porpoise
Peak | RMS/SEL |RMS (Level B)*| (Level A) meters | (Level A) meters
meters

Impact Driving

24" square concrete 173 RMS/

(1-2 per day) 191 161 SEL 45 12 22
190 RMS/

36" steel pile (proofing) 208 180 SEL 1,000 52 115

Vibratory Driving/Extraction
20" steel pipe pile (4 per day) 180 163 RMS 7,360 4 10
36" steel pipe pile (4 per day) 180 170 RMS 21,545 13 31

Notes: dB = decibels

cSEL = cumulative sound exposure level

RMS = root mean square

SEL = sound exposure level
*160 dB RMS applied to impulse noise such as impact driving and 120 dB RMS applies for continuous noise such as vibratory
driving.

A summary of take recorded by the MMOs during the Monitoring Period is provided in Table 6. There
were no Level A harassments/takes or any other indicators of marine mammal injuries observed during
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the Monitoring Period. A total of 48 Level B harassments for harbor seal were recorded in the observable
portion of the Level B zone. For impact driving, some takes were recorded for animals observed just
outside of the measured Level B zone; since these animals may have briefly entered the Level B zone
while underwater, they are still counted as takes for reporting purposes.

Table 6. Observed Level B Take Events

Date Specie Total O_bS(_erved d_uring Estimated Distance PiIe—D_riving
S Monitoring Period Range (m) (# piles)
6/4/2019 HASE 4 100-200 Impact (1)
6/6/2019 HASE 3 45-150 Impact (4)
6/8/2019 HASE 5 40-200 Impact (4)
6/20/2019 HASE 1 250 Vibratory (2)
6/21/2019 HAPO 1 150-215 Vibratory (6)
6/21/2019 HASE 6 45-150 Vibratory (6)
8/21/2019 HASE 2 60-85 Vibratory (4)
8/22/2019 HASE 4 75-180 Vibratory (4)
8/29/2019 HASE 2 50-300 Impact (3)
8/29/2019 CASL 1 0-50 Impact (3)
10/3/2019 HASE 4 150-300 Impact (4)
10/21/2019 HASE 4 120-305 Vibratory (3)
10/22/2019 HASE 5 25-200 Vibratory (5)
11/6/2019 HASE 8 10-250 Impact (4)
TOTAL CASL=1, HAPO=1, HASE=48
Notes:
CASL = California sea lion
HAPO = Harbor porpoise
HASE = Harbor seal
m = meters

As required by the IHA, potential takes of marine mammals that occurred outside of the reliably
observable portion of the Level B zone have been extrapolated. This is done by taking the daily
occupancy of the observable monitoring zone multiplied by the unobservable portion of the Level B zone.
The daily occupancy was developed by taking the total number of animals observed on all monitoring
days divided by the observable area of the Level B zone and then dividing that by the total number of
monitoring days. The observations used to generate the daily occupancy includes all members of that
species observed regardless of their position in relation to any active harassment zones. The observed
daily occupancy for harbor seals is as follows:

(48 total harbor seals observed / (1 x 0.4km?))/19 monitoring days) = 5.03 harbor seals/km? observed per day.
For harbor porpoise, the observed daily occupancy is as follows:
(1 total harbor porpoise observed / (T x 0.4km?))/19 monitoring days) = 0.105 harbor seals/km? observed per day.

To extrapolate daily take, the observed daily occupancy is then multiplied by the unobservable portion of
the Level B zone. This value is 3.01 square kilometers for vibratory driving of the 36-inch steel shell piles,
as calculated from the distance of threshold exceedance measured during hydroacoustic monitoring
(Table 4); and 2.64 square kilometers for impact proofing of 36-inch steel shell piles, as calculated from
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the distance of threshold exceedance as provided in the IHA modeling (Table 5). Note that land areas are
excluded from the area of the unobservable Level B zone.

For impact pile driving of the 24-inch concrete piles and vibratory driving of the 20-inch steel pipe piles,
the entirely of the measured Level B zone was visually observable, so this extrapolation was only applied
to vibratory pile driving and proofing of the 36-inch steel shell piles. Table 7 provides a summary of the
observed and extrapolated takes for 2019. Extrapolation is only needed for animals that were observed in
the water during pile driving, in this case harbor seal and harbor porpoise.

Table 7. Summary of 2019 Level A and Level B Take Events

Species Level A - Level A - Level B - Level B - Level B -
P Authorized Recorded Authorized Recorded Extrapolated
Harbor porpoise 0.28 (Impact
HAPO Proofi
( ) 4 0 509 1 roq ing)
0.63 (Vibratory
driving)
Total HAPO
Takes 2019 2 Total
California sea lion
(CASL) 0 0 479 1 NA
HHaLgOEr seal 26 (Impact 13.27 (Impact
( ) driving) proofing)
513 0 6,572 . .
22 (Vibratory | 30.26(Vibratory
driving) driving)
Total HASE
Takes 2019 92 Total

NA = not applicable

4.2.3 Pile-Driving Shutdowns

On two (2) occasions during the monitoring period, Project work was postponed or halted for purposes of
take avoidance prior to or during pile-driving activities. On August 29, the MMOs called a stop-work at
9:53 A.M. when a California sea lion was seen approaching the shutdown zone approximately three
minutes after driving had ceased. At this time, the hammer was not in use and crew members were
working from a skiff with hand tools. The sea lion quickly approached the skiff within the shutdown zone,
submerged, and surfaced again along the west edge of the pile driving barge, continuing to swim flush
along the edge of the barge. Almost two minutes after the sea lion was seen and the stop work was
called, the sea lion hauled out on the stern of an idling tugboat and began basking. For safety reasons,
the tugboat needed to slowly move away from the barge while the sea lion continued to bask on the deck.
At 10:16 A.M., with the tugboat and sea lion over 500 meters from the pile, the impact hammer was struck
for less than one (1) minute. The sea lion remained on the tugboat until 11:18 A.M., when it was seen
entering the water. While the sea lion was on board, it displayed typical basking behavior and no signs of
stress.

On June 6, impact driving of a 24-inch concrete pile was held until the MMOs confirmed that a harbor seal
was outside of the shutdown zone. The shutdown zones implemented at Berths 2 and 4 are shown in
Figures 2 and 3.

AECOM
10
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Figure 2. Pile Driving Shutdown Zones at Berth 2
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Figure 3. Pile Driving Shutdown Zones at Berth 4
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5. Discussion

No stunned or injured fish were observed within the monitoring area during any Covered Activities, and
the distances over which underwater noise levels were exceeded were consistently lower than the
modeled results presented in the Biological Assessment for fish provided to NMFS and the ITP (Table 2).

Hydroacoustic monitoring found the distances to the some of the harassment thresholds for marine
mammals to be significantly smaller than the modeled distances used to estimate take for the IHA. For
example, the Level B zone during vibratory driving of the 20- and 36-inch steel piles was found to be 170
to 1,085 meters in radius, whereas the distance used in the IHA was 7,360 and 21,545 meters,
respectively. This was largely due to the measured attenuation rates of 20 to 30 log being much higher
than the standard, conservative value of 15 log used in the IHA calculations.

As presented in the IHA application, harbor seals are the most likely species to occur in the vicinity of the
Long Wharf and were the most common species observed during pile driving in 2019. One sea lion
entered the Level A zone following impact pile driving on August 29, and it did not demonstrate any signs
of disturbance. None of marine mammals that were observed within the Level B zone demonstrated signs
of disturbance prior to, during, or after vibratory or impact pile-driving.

The current avoidance and minimization measures, as required in permit conditions, have been
demonstrated to effectively minimize take of marine mammals and fish. Given that the monitoring results
demonstrate that underwater noise from pile driving has been far less impactful than suggested by pre-
project modeling, we anticipate that potential impacts from future project activities, such as additional pile-
driving, would continue to be mitigated by current avoidance and minimization measures.

Prepared for: Chevron Products Company AECOM
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Appendix A Marine Mammal Monitoring
Daily Field Datasheets

Prepared for: Chevron Products Company AECOM
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project
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Weather/visibility observations and sea state (using Beaufort Scale on next page):
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Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet

Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG
Reference | During (D), or After (A) inie
Number | Photo Number | Pile Driving | " Description
: CA=hame Yviavsdeo
N/ ‘ I\\ (W ‘SL‘ S Mo\t (‘gale\\v/\
J ‘ r OrA5> B9 2 wo'vs fora

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan




il S ok S

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

O ake_
Biological Monitor: ﬁ"\ NN 4 AN Print-Name {p/ ’+// A 'é&

7
Signature: /27720000
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Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project
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Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project
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PHOTO LOG
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Reference | During (D), or After (A) ;
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Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):
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Weather/visibility observations and sea state (using Beaufort Scale on next page):
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Tidal Level (start work/end work):
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General Human Activity in the Area:
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Monitoring Location(s):
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Pile Type (s):
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Total Minutes of Pile Driving/Total Blows of Impact Driving:
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Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-l
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Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project
PHOTO LOG
Comment | Photo Taken Bafore (B),
Reference During (D), or. After. (A) ;
Number | Photo Number Pile Driving Description
Chevron Richmond Refinery




vl
Sofg

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project
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Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):
Mandr W eElvon
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Weather/visibility observations and sea state (using Beaufort Scale on next page):

Beanfork | cleav day ~ 287 clovd woves o foq
. I J

Tidal Level (start work/end work):

5:54AM high (5.78") 040 A low (<09 | 5:59 pat Lialy (6. 24")

General Human Activity in the Area:
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Monitoring Location(s):

hevtn 2 novih (wlov\fw\ Letween E rvw 51 des l{f VJ\/\M()
7

Berth(s): 7

Pile Type (s):
oAt | LY squave
Total Pile Count for the Day: Y Equipment@ Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:
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Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1



ﬂwl._o N adeq

uv|q SutiojIuopy [PUUDIN UL 192104 U1y pup 20UuDUIUIDIY JavyH SUOT

Aiauifay puowyory Ho4asy)

WO US Y 18A0 SAARM (BSS B)UM
aies ‘abewep peasdsapiag panpas aueswnyy €2 €9 4
AIIQISIA (WBC UM PBIY 1Y
ybly y SO
afiewep peardsapip :sanem ybiy Afjevondaaxy WI01S 8I3A3S A% s £9-95 L
asbewep [einOMNIS alueleadde
ayym eas sanb weos
potoosdn s8asy fummoq ‘B 0£-07 s8Aemubiy A uuolg £9G5 958y 1] !
parowas SaABM
BOT ‘AHiqiSiA 83npas A2idg
saje|s pue sjod Lauwny) jj01 03 suibaq eas ‘sanem ybiy ajel a1anag ¥5-2y Fial; 6
Hlem o} yn3awg yuputds
'saa1) o seaiq sbimy o 8[ey gy-6€ oy-vt 8
)eaiq S1s810 aaem jo sefipy
Yoy YOZ-€L s8ARM SHeaNS Ul
uoHows Ul S83.) BIOYAA umolq puw Buons ‘A 8c-Ze €87 2
SI SAARM LU0 WRDj BUUAA
se|[aiquin asn o} YW ybiy y £)-g soaem sabie]
‘aaows sayouelq abie ‘D1aymAIBAD SABIBJIYAA putam Buons 1€52 Vrarsa 9
YBIY U 8-p SBABAN
Kems saal) euwis ‘Kesds swos ‘sdeaajiym Kuey pum ysa1y yZ6l 12-21 S
"8ADW S8YJUeIq] [[elWS pasiel ybiy Py-1 seAepp
1aded 8s00| pue $8488} ISNQ sdeaajiym snosswnN pus B]EI8POIA} g1 €l ai-1L ¥
papueixa sbey 1ybr Bumjealq Jou s}sei1)
‘uonow *sjejeaem afise 8zaaiq Bjjusd 28 oL+ £
jueisuod ui shim) [lews
32BJ UO {3} pUIM 3]ISRJ SBARY S|3[2aARM leWS azaaIq wbn v gp z
PUIM Ul SYUP BYowS S153J0 Wieo) ou inq safddiy Jie Jbn £-1 €l !
#|1E31)13A SasU aXOWS 104U e 3l 3G wie) 0 0 0
puct vo 22043 LT EETTE] uopdiseg ydpw TIY] oN
STITTITIG ST T

(, w._J :d)e(



ub) g SULIOIUOY IDUWDIY dULIDEY 192104 DUBIoLJHT pup 20UDUIUIDI JavYy A BuoT
Aaauifay puowyory Huo.asy))

‘Joays

ajesedas e uo papiAoLd ale SUBLILIGD J) JaquInu adualaal B ppy

‘sia)doayjsy s0 Buneoq

|euoneaIal SB YoNns SagueqINisip pasnes-uewny Aue ajoN "AjAnoe
19loid sy} aquosap pue ‘sapianoe joafoid o} pajejas sabueyo
Joineyaq Aue sAejdsip 1o ‘sapianoe afoid o) aauajpe oq o) sieadde
[ewwew J ajoN ‘punoie Bupjoo| ‘Bunsal ‘Buibeloy ‘Bunisuel) ‘(jsey
10 mo[s) Buwwims ‘soeuns je Aeuoyels :sajdwexa Joineyag,

(01 193}

‘SJ9)9LU) JUSLLIBINSESW JO JIUN 3jEDIPU|
‘UBALIP 84 0} JNOGE JO ‘UBALP ISN{ ‘UBALIP
Buiaq ajid 40 UOIJEI0| LWOLY SOUESIP
sjewxosdde ue apinold :aaueysiq,

unpe ‘jied = 0dvH

ynpe ‘ajuaan( = JSvH
8jBwW }npe ‘sjew
Inpeqns ‘ajiusAn = 1SYO
:sasse|) aby salsadg

OdvH

= aslodiod JoqieH
S30N =

|eas jueyda|g3 uayuoN
3ASVH

= |eas JogueH ayved
ISvO

= uol eag elwojie)
isuopelralqqy
saloads,

Buiaup ajd () Jaye Jo
:(@) Buunp (g) ai04eq
'St uoheAIasqo

4 @jeaipu| :AARoY,

Jse
s

Jse7
Jsdid

587
asid

Jse
asid

se
sad

se
s

e
1844

Jse
Jsdid

Jse
a4

\y
(a) Ut SWeAL

RS

as

w st~

um0ag AP PAOP

.I ape

4S54l a

Jse

ww Loal Muﬂ_n_

v nany s.\/ﬁco, \ riczé G

G2

2N

W goT

G pew ou 335?32«

4inp¥

astH g

se

ww AN ”.E_“_

SolAeysg

Buueag

|19Aes] JO
uonoalld

y3lld woJy
asue)sia

£SSeID

syep Buifyguap) aby

Aoy

,sa1oadg Buind

19AI8Sq0

sjenqiu| | uopeAIasqo

josuwnl

100foig Aouaioyyg pue asueusjurepy Jeyp Buo Alauyey puowyory - Joays ejeq Buuojiuoly jewwely auiey Ajreq

49°%
b1 819




o514
§of b

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Hak __ PHOTO
e e |17 Photo Taken Before
Reference | D), or After
_ Number | PhotoNumber |  Pilebriving | 4
M o feld of view from Arvin \ocwﬁM(BZ V\o\'f\/\)
¢ £ . w WoVIU o>
Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-4
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram
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v i)

Biological Monitor: | A, c 1 Print Name

Signature: AN

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project
Monitor(s):
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Weather/visibility observations and sea state (using Beaufort Scale on next page):
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Daily Marine Mammal Monitoring Data Sheet

Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG
Comment Photo Taken Before (B),
Reference | During (D), or After (A)
Number Photo Number Pile Driving ' Description

Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram
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\::31\"_/\_\'
¥

Biological Monitgr: ﬁ(}'\*&\\'ﬂ @tw Print Name Nak oNve G

Signature: \\ s (U

TN

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Date: gggtL_O, 19

Page | ofj
Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

1y u.SCA
Lowuze Dtk At "‘?“mk dafn et
—

Weather/visibility observations and 7sea state (using Beaufort Scale on next page):
(ea30

N
(Q@Opmﬁq duuch,{ S Ale) f‘ocf}-. BF ~ 2-5/5\:,\, -2

Tidal Level (start work/end work):

o) (ea%0")
S ()JT%O\M‘\} (louo 2 0855}/11\ Lom\r\ab (l'mlh e (k19 )_

T

General Human Activity in the Area:

Scatfpld wpl plccvew o ‘)M(a{  Spull prevervhonteaman oot - MAT 04

Monitoring Location(s):

Becthy (37920100 122 411 5%5 )

Berth(s): |

Pile Type (s):

720" Heql ~\/\\WMDMI

—

Total Pile Count for the Da@ Z Equipment: Impact Q’ibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:

“lmia sl\_\DFCd’nmL Ihoummex”

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG

During (@@MX@?(_@D %
_PhotoNumber | ~ PileDriving
20i1MOZO_ | wotpsd B

20190wz0_ 2. 5 montor 2 \ocation

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-4
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

Biological Monitor: N\ Print Name IM Q)‘FFVI
\

Signature: A/
G \

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5



pate: b/20/19

Page | of ¥
Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

Mamah %l 2+

Weather/visibility observations and sea state (using Beaufort Scale on next page):

deav [somny 4 w\‘vw(\,i- Beaufovt 2@ stavt, inpreased 1o 4

- - 06 nle Aivivig Wi Aow
Tidal Level (start work/end work): \0“*’ [\V\LON nﬁ e aun ) ‘)|\€d 5

lowhde(@ 0855 (-0 1) igla k(@ 01 (5.47) and, (01 (4:47)

General Human Activity in the Area:

addihomal  (anstwhion @ Bevin ) diedqing o weet ade of Beyan Y
Vi~ J

Monitoring Location(s):

Bevtin 4 south o—'r faﬂe 'dvivMJq (oca/h‘qu‘ rn elevated F'M'f‘?’YM

Berth(s): L{

Pile Type (s):
24" steel o
Total Pile Count for the Day: Equipment: Impact_ Vibratory )

M":'

Total Minutes of Pile Driving/Total Blows of Impact Driving: (0 mv Yota \

pile (- 0929-0130 (3min) [ Pile2- f105-110b (% min) - |
and 0953 -09%4 and ((07-1109 @’ror((a( 6”2 due

(/,}\ {/\ Wi
Chevron Richmond Refinery %
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-4
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram
/N

s
2 ekl |
g\/ﬁ“\m \ l\wq///
0){
Y W
B
N"‘
1\%8 — M\,\ o TN "”b \° criofl
Biological Monitor: V\AW/W{/‘ vl (/ﬂ VO of Print Name
Signature: \ \ \\ N VA~
WAYSAS b
Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Date: {t’-‘( Z‘f [f

Page | of &
. . o A~V - AS
Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

(Lot (o e & Dinno Pouwwds

Weather/visibility observations and sea state (using Beaufort Scale on next page):

0% (lowd (‘awf.%bmn\.; : Vln\r\gl 5\\/\&{7‘,\ , Blounthd Szpde g 1-3

Tidal Level (start work/end work):

S0 NI AN

General Human Activity in the Area:

Yo vima  Cars II&;f\C;WcmV\ {4 wlﬁan\— (O Wakkkwe Yhona aln it
(}Molﬁ\wg On W. sike 0F BUMh LA \;

Monitoring Location(s):

(A 23222394 - 12 W 707
@ 3_:}.5\ Lko%q‘\& 12NN\ A5 T

Berth(s): A\
Pile Type (s):
Shee) vy \om\r\; W Lo
Total Pile Count for the Day: (0 Equipment: Impact '\/XZ@

Total Minutes of Pile Driving/Total Blows of Impact Driving:

(S Aot

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG

?]- : @?ﬂﬁa‘r( i
Qe reme @ Moaomg OO A ~ LW
N}A 4 \ 2 o 3 fom .}ogr\\of\

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-4
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Q?‘{’?) Daily Marine Mammal Monitoring Data Sheet
v+ Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

o

Biological Monitor: fl\,&\m Wy i tint/ Print Name Sg,b AL (/d“g mdﬁ

Signature: %W 7_4/24/;44_,

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan

A-5



Date: &/2( / \c(

Page | ofé
Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

A teon {{jf)«)mﬁ%

Weather/visibility observations and sea state (using Beaufort Scale on next page):

o
Z q_ﬁﬂ /‘. 200//" [0 JC) |""Prf’\f'€ v ) % C&U{d(‘,lg =2

Tidal Level (start work/end work):

- g1 138 -5 54 R

General Human Activity in the Area:

Coviim . BA7a ibw  Arviks oA g v
N v !

Monitoring Location(s):

rm-azé&c{w;—\zz_&thém& )

Berth(s): L’

Pile Type (5): Sleel- / VARRATOZY

Total Pile Count for the Day: 4 Equipment: Impact

Total Minutes of Pile Driving/Total Blows of Impact Driving:

(p\ min

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG

WL___ _ Description

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan

A-4
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

N N

o\.\l\‘;( z

WL >

L]
rah € \
X
. z
o&c.mu\
~_/ “

Biological Monitor: Ev)..o\ hga_'g)m,f,- 9};’ Print Name \ / i B [)[_,1 YA fé

\
"

Signature: N —
3”2g > —
Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5



Date: ﬁ[Zt 12(7/7

Page_l ofj 5
Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

%eﬂo\\ui'w:k}\.

Weather/visibility observations and sea state (using Beaufort Scale on next page):

ot Pl g , Shight Naze | See st 102 B

Tidal Level (start work/end work):

M 9% iRt = (/36 - .54 Wl

e 0. (‘,ornﬁo(‘ms,sew‘u\\l ai((h]

General Human Activity in the Area:

Tile Aty set-w p ¥ drwing activify
\ \J g

Monitoring Location(s):

Ste Tiqaic etiom o 33.%, N6\, ~\11.413F33

Berth(s): ‘)\

;"“ \ Pile Type (s):
< ‘*\/ V.!‘ﬂraTD(\'\‘

Total Pile Count for the Day: L\‘ Equipment;

Total Minutes of Pile Driving/Total Blows of Impact Driving:

6" b\

il [l 1) 1580 Ster = (330500 (20ma) LBl ¥3] 15190 st = 151Uy ()
Tt $A\S3S% > loiony (12mve)  TRg, | B55SA —>{i06g, (1o
Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet

Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG

Comment
Reference

Number Photo Numbe_r

Photo Taken Before (B),
During (D), or After (A)
Pile Driving

Description

N

N

N

Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan

A4
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

Biological Monitor'; MMS\M*J B ECTE Lt T Print Name_ Ma<yioy BEQILHE T

2 S

( )

Signature:

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5



Date: & Z?—gg

Page [ Ofi
Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

Weather/visibility observations and sea state (using Beaufort Scale on next page):
-]

‘ < 4P 1 ; B .
@% qg 1:'7-»?..1{ 'l ’wyﬁ CL ;Efﬁ‘flr_: 1 ?:) ) @_ ]{)0{) 4 T 7-20 204 ("fd ‘:/‘(U‘EY\{‘Z

Tidal Level (start work/end work):

XA Axr 3 I6Y-200:-+ | 1314 - gé(’, =

J

General Human Activity in the Area:

Monitoring Location(s):

(PR30t 122 LiUgKY )

Berth(s): L)

Pile Type (s):
ST
\,\f N
Total Pile Count for the Day: Equipment: Impact C Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:

29

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG
~Photo Taken Before (8),
o) oEARRT(A)
N
Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-4
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

Biological Monitor: jﬁtﬂ?\ v*ag: Print Name @V/ 'Z/Z I/ LC?

Signature: O e C—
N G V
Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5



Date: 3( 7/& 20149
Page _/;of_%— 5}

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Daily Marine Mammal Monitoring Summary Log

Monitor(s):

%e&h\‘m)m ‘ \T\)\cc\\h;b

Weather/visibility observations and sea state (using Beaufort Scale on next page):

(08 o, Lo Yyt wmocfet; by, -2 8%

Tidal Level (start work/end work):

General Human Activity in the Area:

e -pilo dr‘\d}m\ and pirle dciving o\q;\,;ﬁ‘

Monitoring Location(s):

3?.%0/01?; “122. 4) 376 F

Berth(s): ﬁwfm H

Pile Type (s):
el (\1\\1,
Total Pile Count for the Day: L\ Equipment: )Iinpact £1]
Y, VR

P -
Total Minutes of Pile Driving/Total Blows of Impact Driving: tVM

1L ¥ ]otscar > 050 ) (B g s oo (o
[file 4 2095tdlnct > g (1) [Pl #4] 1207500 —> oy (r)

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG

F-— ment " Ao lf HMETFE]}GBD?IUQ@gu ] 8
[ During (D), or After (A) |

lf_l!ﬁﬁ-fl? | PhotoNumber | PileDriving

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-4
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

Biological Monitgf: N\W BedeL teTM Print Name Mﬁm\'@ 4 B Neerm

//’

Signature:

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5



Date: & [ 29

Page ( of E
Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s): _

Lo m Madthew Bedtelheim

isibility observations and sea state (using Beaufort Scale on next page):

Q/\”ﬁo l’l?cwq Hbuds;hﬂu f low -Nno Win I5F = f

Clovel kl)rta,k,s @ 4<%

Tidal Level (start work/end work):

General Human Activity in the Area:

(FF' 'P‘U

Monitoring Location(s):

by (m.qrnm; 1223—\1‘1‘%61%'>

Berth(s):\

Pile Type (s):
Stee

Total Pile Count for the Day: i1 Equipm@ Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:

[Omin (pxla*‘ |~ ¥min; ple X2 ~Imin; _f\'i.)b‘géifﬂl‘\g

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Ve PHOTOLOG
}. "Photo Taken Before ( J{

|[3§ | During (D), or After.
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Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-4
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram
Biological Monitor: MQOPE\«\ Print Name
Signature: &l -
Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Date: j‘{l 29 I (9

Page | of s
Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

__ Betelhoim,, Matthoe)

Weather/visibility observations and sea state (using Beaufort Scale on next page):

Dlefiost woem L," O 4o \ BS

T Uopn — 24,
Tidal Level (start work/end work):

General Human Activity in the Area:

Bam‘:,(/ Piec wols, AL @Si?"\lb\‘«:\-\] L pile d’({m'm’.

Monitoring Location(s):

3?@4‘,1/{7%5 -12. 439358

Berth(s): @) Ll

Pile Type (s):
JteeA
Total Pile Count for the Day: > Equipment:@ Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:

Ay C
Zaal e T
)N”\ pwied - 1077

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

' PHOTO LOG

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-4



Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

Biological Monitor: Moatthew, Pettelne{ny  Print Name MmtévJ BGOeL HETM

y

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5

Signature:




Date: Q|2 |19

Page ( of ©

Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

O, Yo Nodng v

Weather/visibility observations and sea state (using Beaufort Scale on next page):

N 3FD°F Ca-u\i\k{‘ ' 0% \ouds, e A VIR U\ Ve SO A

Tidal Level (start work/end work):

1A\ b (0953-0m) Fo A ka (48 \5 S 3o)

General Human Activity in the Area:

Copssmracoon ;Qq N'i{’W\Q_&\"\ N\oma]&ﬁ\/\\x\m _,\OockiB akx othes bertins

Monitoring Location(s):

SKoars o) Conteel romen \o.ﬁ\&&% 1273 O WSbao 122 A0 TR e

];e(th(s): Q\

Pile Type (s): -

FH" Concre AR

Total Pile Count for the Day: 4 Equipment: Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:

e 8 D1 wnures
o Wouds, <ee. PROCKTE e [notes

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG
sz\ %‘(\D“’:M )\ ZENL MD.M\N\ [oceXon,
OAI"'\“\(- M Vibwes SO praton

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

%
N

Biological Monitor: C hestwa Ko\ g —

Signature: (4770 P

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

Vv N EM Ve A

Weather/visibility observations and sea state (using Beaufort Scale on next page):

@‘0“50 ~65° 0% cC X Lokt 4

0-15 et
Tidal Level (start work/end work): Hte|
LOLY .
, FT 15 Al Fr

General Human Activity in the Area:

Tarte, ervckes om Wbk ) 106 Tant Tonicie drndCig

Monitoring Location(s):

324211854, - (224101450
Berth(s): /oL

Pile Type (s):

F" Contrexe

Total Pile Count for the Day: ﬁ/ Equipment@ ibratory
¥

& Total Minutes of Pile Driving/Total Blows of Impact Driving:
3
i 3 ) f,
1'ﬁ~03 SoFT_staetT” A5 oo

' 0

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Page 4 of 5

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG
Comment Photo Taken Before (B),
Reference | During (D), or After (A)
Number Photo Number | Pile Driving | Description

AN

A\

N\

N\

N\

N\

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

W/

.

Biological Monitor:

Signature: j‘g/-)/l_/—\/

Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

LADRA DU\:‘Fm‘

Weather/visibility observations and sea state (using Beaufort Scale on next page):

Q(lﬁk{——no{-b%; LiHe haee BF = Zr wind 3-Skks

Tidal Level (start work/end work) Qk Q, o0

1030 - O()*anﬁ fou@/osﬂ o 1453 ~ Llood/h.qh@ L4E -SYP@
% Zacmnorct et

General Human Activity in the Area:

2 tankecs docked N|S of Betn 7 on winoek, salocats [smatl ery & [ fercies 1y Hhe by
Shp i C)/\(M\nd,)u%‘\‘ outrsdr RA PO pulfes @ 1y 3%

Monitoring Location(s):

Ii‘mg A\god glcx\-?orm De e n Be¥n Zjéamn \ (3'7.‘-"\22_00;— IZZ.’—HO?-‘-\J

Berth(s): 2

Pile Type (s):

concrete 24 inchh

¥ rc\*o«? \ols
Total Pile Count for the Day: Z A Equipment: Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:

42 cain. Jota | QQ.!L i ﬂ‘imm;pﬂ& 2= ovnin r{.hx‘os of IO!?; ;9\\15 "”2.)

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Page i ofﬁ

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG
Comment Photo Taken Before (B),
Reference During (D), or After (A)
Number | Photo Number ~ Pile Driving _ Description
X Mo oc, locatoq
l B PC(SW(,:Q&
7 B CASL wof catain (V«deo}
2 R piles %wmgs@.\—
Y Heoxrmon's Golls ~ lots
B oF-quit ackviry duar.ag hammnunrﬁ
5 D honnonec v (\j
"OCeon H‘CSY“"’O‘)‘"" Ship
L 5 passag beyoad buffer arec|
A Ship @ Bextn |, S of
1 bofe v areoe

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

= ————————

! \ _-L;Dﬂj\fu\navf— DEcas

Biological Monitor: _Lavea Du F'FL‘;"

Signature: /\AQ

L™ N

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

Q‘am R :/) LA rﬂ)};—

Weather/visibility observations and sea state (using Beaufort Scale on next page):
2

@ ID T (05 ?/',OZ E. /7’/)—5%9\“ / Ewa&)‘(@"*‘ = 2-

Tidal Level (start work/end work):

027 oy 164 i
2. Fr / 58

General Human Activity in the Area:

-ZOK"E,Q 4 798 A ta:{-- Come a2\ (CnCle v é! A A (k L/

Monitoring Location(s):

2F.9220543 | —[27 .4 R)

J/ Iz

Berth(s): =

Pile Type (s):
(ongrebc 24 - gt

Total Pile Count for the Day: Z Newe—= et MR quipment: Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:

N ‘ ‘
1-(306 - |2 ||

l’ 2— 1220 - 1Y

qeartee UL T - w2

Yo IS =

5-4: 20 T2 R e 2

Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG
Comment | Photo Taken Before (B),
Reference | During (D), or After (A)
Number | Photo Number Pile Driving Description

\

~ A

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

)\/ Diagram

PR A

B A HE

i

WHACE

AL

S

TS0 F
Biological Monitor: /(J/,) Deen '@M&ﬂ%'
Signature: W

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

Q&mo\ Eaubwc)g/

Weather/visibility observations and sea state (using Beaufort Scale on next page):

o o .
~AO 3 D7 tladCuee [ Beavens 4

Tidal Level (start work/end work):

2:16 o> D\ FT Y +:53 tigfn, 58 Fr

General Human Activity in the Area:

?, nip é e rda . (¥ (1\/ .

Monitoring Location(s):

A, 421490%1 : ~122.. dlottou
Berth(s): Z‘

Pile Type (s):
72 - A Cor et

Total Pile Count for the Day: L‘i Equipment: Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:
424334 -28:52
745045145
2,452%3=1¢ - 06
H 1058 -1, : 50

Chevron Richmond Refinery
Long Wharf Maintenance qnd Efficiency Project Marine Mammal Monitoring Plan A-1



(44

U] SurOIUORY [DWWDI JULIDPY 192[04 Aou101ff5 pu 20unUIUIDIN J40Y M SuoT

Liauyfay puowyonyy Uo4ady)

UBIY USYH 18A0 SBABA (B3S SUUM
ale) 'abewep peatdsopipy pasnpas auesuwny € €9 al
RUGISIA ‘IR0 UlM PaIL I
yow y Si-oE
afiewep peasdsapipy 'sarem YOy Ajjeuondaaxy wiojs 313A3S Zv9 £9-95 11
abewep [BININIS ajueieadde
ajlum eas sl weo)
pejooidn ssasy BUDIq ‘B OE-0Z Saremubly ‘A uLoig £955 | S58v oL
parowal SBABM
¥OT ‘AllQISiA 8npai Aeadg
saje|s pue sjod Ksuwny) j101 0} suibaq eas !sasrem ybiy ajeb alanag vS-Lv Ity 6
Hiem o) §poYQg yupuids
'saay) o yeasq sbmy o 8je9 9y-6E ov-ve 8
yeaiq s]s810 sAem jo safip3
4By YOZ-E} SaAeM Sxeas Ul
UoHOW U 5831 AJOYAA umojq pum buans ‘A 8e-¢E [ =74 z
S1 SIABM WOJ) WEO) IPYAA
sejjaiquin asn 0] Jnaig ybiy y £1-8 50aem sabIeT
‘aaows sayduelq afize ‘a19ymAiiand sdedaliypn puwa Buelg 1£-52 iz 9
b § gy SaAepm
Kems gaal [lews ‘Kesds suios 'sdeaapym Kuepy pum ysasg v 6l 12-2L S
‘8A0W SaydueIq jjewsS “pasiel ybiy yy-1 Seaepp
1aded 9s00] pue s8aes| ‘1SN sdedejym snaiswnp puUM B]BIBPOIA g€l gi-ll ¥
papua)xe sbey b Buijeaiq iou sis81)
‘uonow 'siajerem abie 8zaaiq Bjlusg) 18 oL-2 [
weisuo3 U sbim) lews
@IB) UO 1j3) PUm [3|ISRJ SaAEDT SlajoARm |lewS azoauq Wbn Iy oy TN
PUIM Ut SRUP 3OWS S}5247 Weo) ou jnq sejddny J1e b £ €1 l
Kjje3iyaa sasu ajows Joaiw e axy eas wied 0 0 {l
puef uo spy3 £os 1¢ 193 uopudiaseQg ydw TV “ON
ST Hopg o]

wuo =7 38eq

< /ol ed



Uv|J SULIOIUOP [DUIUDIN dULIDPY 192[04] Aoud10YJ5] puv 20uDUIUIDIY JAvYH SUOT
L2ulay puowyI1Y UOIAY))

‘198ys
ajeledss e uo papiaoid ale SHUSLLLIOD §I JBqLUNU 3oUBIajal B PpY

‘s19)doayjay Jo Buneoq

|eUOIESI08) SE YONS SaoueqInsip pasnea-uewny Aue ajoN “Ajajoe
108fosd ay) aquosap pue ‘sagapoe 1oaloid o) pajejel sabueyo
Joineyaq Aue sAedsip Jo ‘saanoe 10afoid o) sauale aq o) sieadde
|ewwew y ajoN "punose Buyoo| ‘Bupsas ‘Buibeloy ‘Bunisuel) ‘(1sey
10 mojs) Bujwwms *aoepuns je fueuoge)s :sojdwexa Jolaeyag,

‘(-018 ‘198}

‘sjajal) JuaLaINSeaw §O Jun a)eslpu|
*UBAUP 84 0} JNOge JO ‘USAUP ISn ‘UBALp
Buiaq ajid jo UONEDO| WO SOUEB)SIP
ajewixoidde ue apiaold :@ouelsiq,

Hnpe ‘J|ed = OdvH

ynpe ‘afiusan| = ISYH
ajew jjnpe ‘sjew

ynpeqgns ‘sjusAnl = 1SYO
:sasse|) aby saioadg

OdvH

= asiodiod JoqieH
S30ON =

[eas jueyda|3 WayloN
3SVH

= [eas JoqieH oyloed
Isvo

= uoIT Bag ejwiol[ed
:suopeIAaIqqy
saads,

Buiaup apd () Jaye Jo
(@) buunp :(g) as04eq

'S UONBAIBS]O

#1 81eoIpU| :ANAROY,

Jse
Jsdld

se
as41d

Jse
Jsdld

ase
15414

se
3sdid

1se
Jsdi4

Jse
Jsaid

Jse
s

1se
Js4d

Jse7)
Jsiid

4

70Q E 3o

Y Jseq

asig

Buueag

Joneysg

|9Ae1y jO
uonoaig

,9lid woj
aosuelsiq

¢Sse|n
aby

sytew Bukypuap)

Juanoy
Buind

sjeniu|
19A13SGO

Seads

uopeAIasqo

Jo owiy

108lo1d Aouaioiyg pue asueusjuiely Heyp Buo Aisuysy puowyany - }9ays ejeq Buniojiuoly [ewwepy aunely Ajleq

.W]uc Wow«n—

/S/qT =

Q2 1

Q42

$A0

(<2l

Sl x2S SW




Date: \Ozg / (4 :
Page& of i

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

i OIO.LOG__
| Photo Taken Before '

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan



Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project
WEST

Diagram

Biological Monitor: j/\a PN E/) wm{)é(

Signature:

o

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):
V\;\qv\di v\ CEl vo\y
=

Weather/visibility observations and sea state (using Beaufort Scale on next page):

@,7700 ~dear 107 wocloud covey Beay ek 0 ) incieaced fo 1-2 by [Soo

Tidal Level (start work/end work):

L (@ 1216 30 Vigh (@ 5% 5.5
i J 7

General Human Activity in the Area:

%\A;?@ Bevi\a | e \ewdd w\mvf p\(/(\w’\’VV\‘

Monitoring Location(s): 3

(n‘\m(Lo O,/f\,.g]ol,ca%
O cagt cide of whaef o elovard platform. view o vovtheact 1me A und exdugion 2o

@ woet dg o( e cf —%\o?nj we St ?no(i’\/\ RV 4% °€ e\“\e, A(‘\J\db lo caton -
Berth(s): b

Pile Type (s):
cvivkC

L
Total Pile Count for the Day: \ Equipment: (Impact ) Vibratory
Yie Hoprles weve placed \ast v{\j\n)f [Has W\om\f\ﬂ +dnven YW bernoon
Total Minutes of Pile Driving/Total Blows of Impact Driving:

’51 M\\GU‘\’C.S

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG

E&G@'ﬁ;ﬁm

gl |
WM B [ e of view fronn o

Phone. | 175 Woni frvine |»c*hon
L Fov ﬁ,ofm so vilar
\ ﬂb\/g D lOC“h\M

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

A

Diagram

g
%,

Biological Monitor: V\A 06\ . U\ /
—C ]
Signature: l}\ k \}\ ( ANK —/4
aviwAuy O

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Date: MAO(

Page ol D

Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

qaw\a ‘ana f\&;,.

Weather/visibility observations and sea state (using Beaufort Scale on next page):

@ OQ"‘E =~ éé "‘5/ CIA)/) /Au-(fb /‘ Bmu’(or(: 2-3

Tidal Level (start work/end work):

B2\ et A4AFT R:3@ Lowd ROFT

General Human Activity in the Area:

Wips it Beern L, PEBTe2, R H, Beneral (ousud
mg{’(u‘('%/w\ LAV 7 !

Monitoring Location(s):

27,42191A3 |, 172 . 4100955

Berth(s): Z—

Pile Type (s):
2 - oA CoNCReETE

Total Pile Count for the Day: 7 Equipmen@ Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:
1-040L ~ 0406 55— oz = 00 >T
2-04:21 - i1z (- 02— :2¢

-l - w1 FE - A H 2
-~ odiif 7- 40 {

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

e : __ 4 PHOTOLOG
I [ Photo Taken Before (B), ii

Reference

During gD}Q?Al’E? (A)

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-4
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

(S Diagram

\ U e | X

WA K
/ Bw@ "R

[

Biological Monitor: {/:‘amm t/)u )c\_lr-aér Print Nam@bn& f\

Signature: * \’ //""‘ )N il 7/

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5



Date: (© el I

Page'_ of _(o
Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

Maw ds VV\(’lZ\IO\{'

Weather/visibility observations and sea state (using Beaufort Scale on next page):

RoS7°7 Gof gkl wind ~5 mpl fowwest clear sky  Beanfort |
| !

Tidal Level (start work/end work):

(0570 (417 \ow @ 1537 (3.0")

General Human Activity in the Area:

@ Be i || gpnernl wiarfpmintertice [ops
y J

\

Monitoring Location(s):

frot -
Dplevated plat form on eastside of wharf, dAV(m(’(v] across (eost of ) pele [ocation
(2 on welt Gde of whav { ; sonthiof I,.H(locazﬁa-n

Berth(s): .

Pile Type (s):
24" it

. _ el
Total Pile Count for the Day: ¥¢~ “™ kes on \“] P Equipme@ } Vibratory

hWo Wew \a: \es —

Total Minutes of Pile Driving/Total Blows of Impact Driving:
[l wmaunte S

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG _
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Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

Print Name

\Man A /\/\c e\ v oy

Biological Monittlr:
\ /-~
Signature: /\ }\ N A

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

Na kot hew) 2 <

Weather/visibility observations and sea state (using Beaufort Scale on next page):

i ‘I- : A’ \ ' L r..- }'A' A
= [ [3)]
~Z SRR TN
Tidal Level (start work/end work):

General Human Activity in the Area:

0 gecih 4 (ptlae See ofF L Dile &

Monitoring Location(s):
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Pile Type (s):
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@) 4] =
Total Pile Count for the Day: Equi t: [ ibrat
otal Pile Count for the Day \\ \\ quipment: Impact @

Total Minutes of Pile Driving/Total Blows of Impact Driving:

AD G \\ = AN o N
MDN'{O""‘% StoackAvA—L0OSY P20 306 N\ommm‘b *d :\CD’L’S

A e
PO (135 -h3a , al=ius Pue B WU - B35 \W0o- 14
Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Lok LOG
j 1’ mmm%g.
[ B ring (D), or After
_[Ihﬁmm? | PhotoNumber | Pile Driving
WG \o o0l
(e Sabes \ % \ va‘\oc;roﬁ
Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-4



Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

Biological Monitor: N&)\‘QX\{ ooy Print Name (NOX o) " Gy~

Signaturer AN &7
1 \

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5



Date: lof 21 , 19

-
Page L of >
Daily Marinie-Mapma litaring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

NMoXhud D e g

Weather/visibility observations and sea state (using Beaufort Scale on next page):

Tidal Level (start work/end work):

General Human Activity in the Area:

Monitoring Location(s):

Berth(s):

Pile Type (s):

Total Pile Count for the Day: Equipment: Impact  Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet

Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG
Comment Photo Taken Before (B),
Reference _ During (D), or After (A) £
Number Photo Number Pile Driving Description

Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan

A-4
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram -7

w420

= Wl

Biological Monitoy: WaWWow Belielhei my Print Name Mpmygw? AYIN
Signature: //;;{1—*——"

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5



pate: Y 220\
Page \ of j 5

Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

%@M\M,‘ Mooy« bw’d"\l Louce

Weather/visibility observations and sea state (using Beaufort Scale on next page):

VG A b 2 (lw?m\_'} clenc et /l\.-:quk Visb;\::i-w\

Tidal Level (start work/end work):

(tQJiw\T Rdo -\'\\ru-u\‘km}( MO My f‘xrinﬁ

General Human Activity in the Area:

Sveand ocd MN»( Gehinty

Monitoring Location(s):

onzecdaien \ad dus Q\&‘Y‘\ G- &\u@rk e @ B’-{

Berth(s): = L\

Pile Type (s):

S)rce/‘ ?:Ll-f—

Total Pile Count for the Day: 5 1_?;\65 (erored Equipment: Impact my

Total Minutes of Pile Driving/Total Blows of Impact Driving:

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet

o{22114
4

Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG
Comment Photo Taken Before (B),
Reference During (D), or After (A) _
Number Photo Number. Pile Driving Description
yd
/-
WA\ G
DA
D
\ N
Chevron Richmond Refinery

Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

Biological Monitor: MGtV Bete \wohen Print Name V\Q\“WM) %&‘\'C/“\MN\

Signature: Jp O(L

\J 7

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Daily Marine Mammal Monitoring Summary Log
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor(s):

Weather/visibility observations and sea state (using Beaufort Scale on next page):

l‘u;u\\wwmm \f\él?.c_"l IM?; Br~z

Tidal Level (start work/end work): P I A p
MonA e

Bu
@ 0130 —‘ﬂbcd : h\uj\n hde G OXY)H = ‘S‘H/ o

General Human Activity in the Area:

Monitoring Location(s):

Berth(s): __ B4

Pile Type (s):
Stea

Total Pile Count for the Day: ol Equipment: Impact

Total Minutes of Pile Driving/Total Blows of Impact Driving:

25 min

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

__ PHOTOLOG
[‘"" T 1[" "Photo Taken Before (B), PL
4

During (D] @;?Lm?(@;)
Photo Number | P e

_Number

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram
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Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-5
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor:

WAami \/\/»"\f\vov\,

Weather/visibility observations and sea state (using Beaufort Scale on next page):

@07100: A ear , Peaw fovt | "({ql/lTWina(' 52°

ok V\'Jl‘;({lal Level (start work/end work): ( emd wovle

;\\A‘S\‘/’(@(oglqm o (3.4 40)@ 12217 o ligh ($9 f) (522 pm

\J

General Human Activity in the Area:

A\pical whavf achivities - hdes moiag amund, Sip(d Bertin 3

Monitoring Location(s):

south S Ae DF p‘\\(”J\W\\/mﬂ\ ar 9 (beh/vem Bertins l*l)
A 1 J

Berth(s): 7

Pile Type (s):
M conerete
Total Pile Count for the Day: % Equipment: @ Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:

|2 winvkes (?) pee P\\C>

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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MM

Monitor Initials:

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

iR die__LPHOTOLOG. |

Reference 1}7 ; During (D), or After (A)
__Number | PhotoNumber | ~~  PileDriving | ~~  Description
e 1,23 B (~110) | fiedefviow from

y Phone sovth mowitoving locabioN
[

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Monitor Initials: MM
Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project
\‘J a Diagram (ug g (}Lg
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Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor:

Demeiteam marted

Weather/visibility observations and sea state (using Beaufort Scale on next page):

Clecr ), s\elon  1-2 BS

Tidal Level (start work/end work):

General Human Activity in the Area:

Sead ok \va\ whord M)HJFHA\

Monitoring Location(s):

SLag Map

Berth(s): & oo i\?
Pile Type (s):

(onccdle)

Total Pile Count for the Day: "] Equipment: @ Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:

12 oo> 1925 = 1Owa ' 2F <D Mzo < (Bmw) ;(i@
AL GUY =7 14D = Ui N
#3.M'Sp =760~ Huiy

’ N .
HA50 216104 = 2000
Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Monitor Initials: Mb

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG
Comment Photo Taken Before (B),
Reference i During (D), or After (A) :
Number | Photo Number Pile Driving Description

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Monitor Initials: M%

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram

Biological Monitor:

il B0,
Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan

Signature:
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor:

Chesmnae Kl eSS

Weather/visibility observations and sea state (using Beaufort Scale on next page):

Gtew , 070 C/kOuw;S,fpo) v\”)'\\o:\t-\_k\ ,"‘7@0? ’ O ’\ @ 0 ooaSe -

Tidal Level (start work/end work):

Sx ~ a5 gnd 3 L\RY

General Human Activity in the Area:
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Daily Marine Mammal Monitoring Data Sheet
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Monitor Initials: ( &

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram
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Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor:
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Weather/visibility observations and sea state (using Beaufort Scale on next page):
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General Human Activity in the Area:
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Pile Type (s):
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Total Pile Count for the Day: Z- Equipment: f Impact| Vibratory

Total Minutes of Pile Driving/Total Blows of Impact Driving:
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Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Monitor Initials: )¢

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

PHOTO LOG
Comment Photo Taken Before (B),
Reference : During (D), or After (A)
Number Photo Number Pile Driving Description

/N A

Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Monitor Initials: Y C

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project
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Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor:
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Weather/visibility observations and sea state (using Beaufort Scale on next page):
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Tidal Level (start work/end work):

St/ "‘L\‘H" . U\O\ & g‘%ﬁ

LI

General Human Activity in the Area:
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Total Minutes of Pile Driving/Total Blows of Impact Driving:
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Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan A-1
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Photo Taken Before (B),
During (D), or After (A)
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Page 5 of (»

Daily Marine Mammal Monitoring Data Sheet
Richmond Refinery Long Wharf Maintenance and Efficiency Project

Diagram
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Biological Monitor: ((\Asftooe o\ o \e  ~
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Chevron Richmond Refinery
Long Wharf Maintenance and Efficiency Project Marine Mammal Monitoring Plan
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Daily Marine Mammal Monitoring Summary Log

Richmond Refinery Long Wharf Maintenance and Efficiency Project

Monitor:

Bagi it mm__ Mra ey

Weather/visibility observations and sea state (using Beaufort Scale on next page):

At~ hors

Tidal Level (start work/end work):

General Human Activity in the Area:
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Pile Type (s):
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1. Introduction

This report presents the results of hydroacoustic monitoring conducted for the Chevron Long
Wharf Maintenance and Efficiency Project (LWMEP) in Richmond, California during the 2019
calendar year. Monitoring was conducted on 24-inch concrete piles installed at Berth #2 and 20-
inch and 36-inch steel piles installed at Berth #4.

Hydroacoustic data was collected and reported for the peak sound pressure level, root mean
square (RMS) sound pressure level (SPL), sound equivalent level (SEL), and cumulative sound
equivalent level (cSEL). The peak sound pressure level is presented in dB re 1 pPa as the
maximum sound pressure level over the pulse duration. The RMS sound pressure level is
presented in dB re 1 pPa and is averaged over 125 milliseconds for vibratory pile driving or the
pulse duration for impact pile driving. The SEL sound pressure level is presented in dB re 1 pPa?
and summarized where the SEL is greater than 150 dB to compute the cSEL. Generally, the
majority of the acoustic energy of pile driving is confined to frequencies between 20 and 20,000
Hertz (Hz), and therefore sound levels were processed within this frequency range.

Each of these data are summarized as the maximum, mean, and median for each pile. If impact
pile driving took place, recorded measurements were played through a Labview pulse detection
program to identify the peak, RMS, pulse duration, and SEL for each pulse. These data were then
used to estimate distances to exceedance thresholds for fish and marine mammals. Cumulative
Distribution Function (CDF) plots of the RMS are shown for the driving of each pile as well as for
background levels.

2. Monitoring Equipment and Methodology

2.1 Underwater System Equipment

Measurements were made by a live system and a stationary hydrophone recording system. For
the live system, a Reson Model TC-4033 hydrophone was fed through an in-line charge amplifier
into a Larson Davis Model 831 Precision Sound Level Meters (LDL 831 SLM) where
measurements were observed in real-time. For the stationary hydrophone recording system, a
Reson Model TC-4013 hydrophone was fed through a PCB Multi Gain Signal Conditioner (Model
480M122) and into a Roland Model R-05 Solid State Recorder. This unit was deployed via an
anchor and buoy or off the construction barge. Following measurements, the recorded files from
the stationary hydrophone unit's recorder were played through a calibrated LDL 831 SLM to
analyze sound pressure levels.

All field notes were recorded in water-resistant field notebooks. Notebook entries include
calibration notes, measurement positions (i.e., distance from source, depth of sensor),
measurement conditions (e.g., currents, sea conditions, etc.), system gain settings, and the
equipment used to make each measurement. Notebook entries were copied after each
measurement day and filed for safekeeping. Digital recordings were also copied and stored for
subsequent analysis, if needed.
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2.2 Underwater System Acoustic Calibration

The measurement systems were calibrated prior to use in the field with a G.R.A.S. Type 42AA
pistonphone and hydrophone coupler. The pistonphone, when used with the hydrophone coupler,
produces a continuous 136.4 dB re 1 pPa tone for the TC-4033 hydrophones and 145.3 dBre 1
pPa tone for the TC-4013 hydrophones at 250 Hertz (Hz). The tone measured by the SLM was
recorded at the beginning of the recordings. The system calibration status was checked at the
beginning of each measurement day by measuring both the calibration tone and recording the
tone on the solid-state digital data recorder. The pistonphones were certified at an independent
facility.

2.3 Placement of Hydrophones

Measurements were made at three fixed positions on each day of monitoring in order to compute
distances to fish and marine mammal thresholds. The first position was approximately 10 meters
from the piles (or as close as possible given site conditions), the second measurement position
was between 50 and 100 meters, and the third position was generally around 200 meters.
Hydrophones at all positions were placed at approximately mid-depth in the water column. Water
depth on the west side of the wharf, where hydrophones were positioned to measure piles driven
at Berth #2, was relatively constant at approximately 14 to 15 meters at all hydrophone positions.
Water depth on the east side of the wharf, where hydrophones were positioned to measure piles
driven at Berth #4, was also relatively constant at approximately 6 meters at all hydrophone
positions.

2.4 Background/Ambient Sound Data

Current speeds were generally less than 1.0 meter/second but were influenced by tidal shifts.
Ambient levels were measured prior to and following pile-driving events at each of the
measurement locations. Cumulative Distribution Function (CDF) plots of background
measurements are shown in Appendix A. Ambient levels were generally higher to the west of the
wharf due to greater current speeds, larger waves, and closer proximity to the shipping channel
and vessels docked at nearby berths. Ambient sound pressure levels were generally between
110-125 RMS and at least 10 dB lower than pile driving sound pressure levels. On October 3,
2019, intermittent drilling occurred at the wharf near the hydrophone positioned at 50 meters. A
vessel releasing water from the hull of the ship in Berth #3 also influenced ambient levels at the
hydrophone positioned at 195 meters. These higher ambient levels affected impulse
measurements but did not significantly influence pulse levels after measurements were processed
through the Labview program.

3. Measurement Results and Analysis

Table 1 summarizes the monitoring results for the installation of 24-inch concrete piles at Berth
#2 on June 5™, 2019 and October 3", 2019. A bubble curtain was used during the installation of
all piles driven with a diesel impact hammer. On June 5th only, the hydrophone positioned at 66
meters did not capture the final 19 strikes of pile driving. Sound pressure levels were not detected
above background noise at the hydrophone positioned at 150 meters due to a vessel docked at
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Berth #1. Since the distances to the fish and marine mammal thresholds were measured to be
between the hydrophone positions at 10 meters and 66 meters, the drop-off rate between these
hydrophones was computed and used to estimate the distance to applicable thresholds. Data
collected with the hydrophone at 150 meters was not analyzed further.

Table 2 summarizes the monitoring results for the installation of steel piles at Berth #4 on June
21st, 2019 and August 22nd, 2019. Piles installed on August 22nd, 2019 had a diameter of 36
inches and overall sound pressure levels were significantly higher compared to 20-inch piles
installed on June 21st, 2019.

Table 3 summarizes the distances to exceedance thresholds for fish. Note that the injury
thresholds were not exceeded at the nearest hydrophone position for all dates monitored. The
calculation of the cSEL for fish criteria assumes that strikes below 150 dB SEL are effective quiet
and are not included in the calculation. Table 4 summarizes the distances to exceedance
thresholds for marine mammals based on drop-off rates calculated from sound pressure levels
measured at all positions. Drop-off rates for vibratory pile driving were calculated using the median
RMS impulse values and drop-off rates for impact pile driving were calculated using the median
RMS pulse values. Permanent Threshold Shift (PTS) isopleth distances were calculated using
the NOAA Marine Mammal Calculation Guide?. Distances to PTS thresholds for impact pile driving
are reported as the largest isopleth distance of either the Peak or cSEL. If more than one pile was
driven over a 24-hour period, distances to PTS thresholds were calculated based on the
measurements of all piles driven within that 24-hour period. To compute daily PTS thresholds for
impact driving, drop-off rates, the median single strike SEL, and measurement distances of the
single strike SEL for each pile were averaged for all piles driven within a 24-hour period. The
cSEL and total number of strikes were summed over the 24-hour period. To compute daily PTS
thresholds for vibratory driving, drop-off rates, the median RMS, and measurement distances of
the RMS for each pile were averaged for all piles driven within a 24-hour period. The duration of
sound production was summed over the 24-hour period.

Samples of the median 1/3 octave band spectra for pile installation are included in Appendix B.
For piles installed with a vibratory hammer, the one-second LZeq of each octave band was
recorded, and for piles installed with a diesel impact hammer, the LZI of each octave band was
recorded. The median value for each octave band was then calculated over a duration of one
minute for piles driven with a vibratory hammer or eight strikes for piles driven with a diesel impact
hammer. Cumulative Distribution Function plots of the RMS values and Time History plots of all
piles are included in Appendices C and D, respectively. Note that time history plots shown for 24-
inch concrete piles driven with a diesel impact hammer are based on impulse values since pulse
detection is not linked with real time history.

1 NMFS. 2018 Revision to: Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine
Mammal Hearing Underwater Acoustic Thresholds for Onset of Permanent and Temporary Threshold Shifts (Version
2.0).
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Table 1. Summary Statistics for the Installation of 24-inch Concrete Piles with a Diesel Impact Hammer at Berth #2

Water Water Peak (dB) RMS - 90% pulse (dB) SEL (dB)
. Depth SIS Depth
Pile # of Distance Hydrophone c
Date n at at cSEL
# | Strikes Pil from Depth (m) . . Pulse ;
"€ 1 Ppile (m) Msmt Max | Mean | Median | Max | Mean | Median | o “. | Max | Mean | Median
(m) (m)
10 14 8 195 175 175 177 163 163 0.126 165 155 155 176
6/5 1 181 13 662 14 8 159 151 150 148 139 139 0.172 138 132 132 NA
150° 14 8 NR NR NR NR NR NR NR NR NR NR NA
7 13 6 185 177 177 172 166 166 0.067 161 155 155 182
1 439 13 52 14 8 171 164 164 157 152 152 0.177 149 145 145 NA
103 195 14 6 164 157 156 154 144 143 0.225 144 137 137 NA
7 13 6 197 | 179 179 180 | 167 167 0.068 167 156 156 185
2 437 13 50 13 8 171 168 167 158 155 155 0.158 150 147 147 NA
195 13 6 168 159 159 160 147 147 0.194 148 140 140 NA

aThe hydrophone at this position missed the final 19 strikes.

bThe hydrophone at this position only captured the final 19 strikes. This data is not representative of the driving event and is not reported.

¢The cSEL is summed for all piles driven over a 24-hour duration. Strikes below 150 dB are assumed to be effective quiet and aren’t included in the calculation.
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Table 2. Summary Statistics for the Installation of Steel Piles with a Vibratory Hammer at Berth #4

Peak (dB) RMS - 1 sec (dB)
Water | Hydrophone Water
Date Pile Pile | Duration Dep.th Distange Depth at Hydrophone
Type # | (seconds) | at Pile from Pile Hydrophone Depth (m)
(m) (m) (m) Max | Mean | Median | Max | Mean | Median

22 6 3 171 163 164 158 150 150
1 115 6 75 6 3 165 151 152 146 134 135
6p1 | 20-inch 220 6 3 150 | 133 133 | 127 | 119 120
Steel 18 6 3 174 159 154 154 147 146
2 185 6 75 6 3 168 145 141 146 131 130
220 6 3 155 136 130 136 121 117
10 7 3 196 172 169 176 158 155
1 684 6 85 6 3 179 | 155 151 159 | 140 138
8/22 36-inch 228 6 3 168 | 144 142 149 | 129 126
Steel 15 7 3 192 175 183 174 160 167
2 218 6 79 6 3 180 157 168 161 149 151
222 6 3 166 143 155 147 134 137
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Table 3. Distances to Fish Criteria for Piles Driven with a Diesel Impact Hammer

Date Pile # 206 dB Peak 150 dB RMS 187 dB cSEL?
5-Jun 1 <10 28 <10

1 <7 73 <7
3-Oct

2 <7 112 <7

aThe cSEL is summed over 24-hour period. Strikes below 150 dB are assumed to
be effective quiet for fish and aren’t included in the calculation.

Table 4. Distances to Marine Mammal Criteria

Date Pze PTS Threshold? (m) B:Z:iézgzlhg?éj(zz):;m Ca'\lﬂceudlie:::d Dropﬁ:dli?:r:es
LF | MF | HF | PW  OW | "Rus RMS RMS SEL®
5-Jun 1 <10 | <10 | <10 | <10 | <10 -- 13 NR NR
1 <10 | <10 | <10 | <10 | <10 207 -- 31.0 --
21-Jun 2 <10 | <10 | <10 | <10 | <10 170 -- 271 --
Daily | <10 | <10 | <10 | <10 | <10 - -- 28.9b --
1 <10 | <10 | <10 | <10 | <10 491 -- 20.8 --
22-Aug 2 <10 | <10 | <10 | <10 | <10 1,085 -- 25.0 --
Daily | <10 | <10 | <10 | <10 | <10 - -- 22.9° --
1 <10 | <10 | <10 | <10 | <10 -- 17 15.9 12.4
3-Oct 2 <10 | <10 | <10 | <10 | <10 -- 21 13.9 11.0
Daily | 11 |<10| 14 |<10| <10 - -- -- 11.7°

aCalculated using the dual metric threshold where the largest isopleth of the peak or cSEL is reported.
bCalculated as the average drop-off rate of all piles driven within 24-hour period
¢Same as the RMS for vibratory driving

LF = Low-Frequency Cetaceans, MF = Mid-Frequency, HF = High-Frequency Cetaceans, PW = Phocid Pinnipeds in
Water, and OW = Otariid Pinnipeds in water.
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Figure B-2. 1/3 Octave Band Plot of Median LZeq over One Minute During the Installation of 20-inch Steel Pile #1 with a Vibratory
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Figure D-1. Time History Plot of the Installation of a 24-inch
Concrete Pile with a Diesel Impact Hammer on June 5, 2019 at 10
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Figure D-5. Time History Plot of the Installation of 20-inch Steel

Pile #1 with a Vibratory Hammer on June 21%, 2019 at 220 meters
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Figure D-4. Time History Plot of the Installation of 20-inch Steel
Pile #1 with a Vibratory Hammer on June 215, 2019 at 75 meters
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Figure D-8. Time History Plot of the Installation of 20-inch Steel
Pile #2 with a Vibratory Hammer on June 215!, 2019 at 220 meters
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Figure D-9. Time History Plot of the Installation of 36-inch Steel Figure D-10. Time History Plot of the Installation of 36-inch Steel
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Figure D-11. Time History Plot of the Installation of 36-inch Steel
Pile #1 with a Vibratory Hammer on August 22", 2019 at 228
meters
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Figure D-12. Time History Plot of the Installation of 36-inch Steel
Pile #2 with a Vibratory Hammer on August 22", 2019 at 15 meters
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Figure D-14. Time History Plot of the Installation of 36-inch Steel
Pile #2 with a Vibratory Hammer on August 22"¢, 2019 at 222
meters
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Figure D-13. Time History Plot of the Installation of 36-inch Steel
Pile #2 with a Vibratory Hammer on August 22"¢, 2019 at 79 meters



200 T T 200
190 190
180 . 180
=] % o
o . o
3 170 :. T
K g
£ g
3 160 & . ek 2
§ 3 & RMS § ARMS
: . H ®  One Second SEL % » One Second SEL
£ 150 AN ; J—— < =
A A &
+
140 . : 3
M
130
120 120
2 g g 2 3 A g g g 2 o
Time - B B Ti;e h
Figure D-15. Time History Plot of the Installation of 24-inch Figure D-16. Time History Plot of the Installation of 24-inch
Concrete Pile #1 with a Diesel Impact Hammer on October 379, 2019 Concrete Pile #1 with a Diesel Impact Hammer on October 379, 2019
at 7 meters at 52 meters
200
190
180
[=2]
=
®
=
3
130
120

(=1 om w (=1 m o

< = = < T A1

] o b B - i

b2] b= a b2] b a
Time

Figure D-17. Time History Plot of the Installation of 24-inch
Concrete Pile #1 with a Diesel Impact Hammer on October 3, 2019
at 195 meters
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Figure D-20. Time History Plot of the Installation of 24-inch
Concrete Pile #2 with a Diesel Impact Hammer on October 379, 2019
at 195 meters
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ENVIRONMENTAL LAWS,

REGULATIONS AND PENALTIES

¢ Federal Endangered Species Act (ESA) — enacted to
conserve endangered and threatened species in an effort to
bring species back to viable population levels.

o0 Prohibits the “take” of any listed species. “Take” is
defined as “to harass, harm, pursue, hunt, shoot,
wound, Kill, trap, capture, or collect, or to attempt to
engage in any such conduct.”

+ California Endangered Species Act (CESA) — generally
parallels the main provisions of the Federal Act and
prohibits the “taking” of state-listed species.

¢ Marine Mammal Protection Act — protects all marine
mammals.
0 Prohibits the “take” of marine mammals. “Take” is
defined as “to harass, hunt, capture, or kill, or attempt
to engage in any such conduct.”

¢ California Fish and Game Code 83511 — prohibits take of
fully protected birds. Take can only be authorized for
necessary scientific research. No other take permits can be
issued.

Violation of federal and/or state environmental
laws may result in fines and/or jail.

PROTECTIVE MEASURES

Measures to Protect and Monitor All Species

¢ Time Restrictions: For all in-water pile driving activities,
Chevron shall operate only during daylight hours

¢ Permittee shall conduct pile installation, removal, and
related in-water work between June 1 and November 30

+ All piles shall be removed by direct pull or by vibratory
methods. Should a pile break or cannot be removed, the pile
shall be cut off, at a minimum, 2 feet below the mudline.

+ Permittee shall install piles with a vibratory pile driver to the
maximum extent feasible. Maximum pile diameter to be
installed shall be 60 inches.

¢ Sound pressure levels should not exceed any of the
calculated distances to the peak pressure or accumulated
sound exposure level.

¢ Permittee shall use a bubble curtain during all pile
installation of 60” diameter piles using an impact hammer.

Measures to Protect Marine Mammals

¢ Establishment of Shutdown Zone: For all pile driving
activities, will establish shutdown zones for marine mammal
species.

¢ Shutdown zones will be monitored for 30 min prior to the
start of driving. Monitor will give the all clear. Also will
notify if a shutdown must occur during driving if animals
approach too close.

¢ The shutdown zone shall be monitored throughout the time
required to install a pile. Pile installation shall be halted
before the animal enters the shutdown zone.

+ If any marine mammal species enters the shutdown zone, all
activities shall be shut down until the animal is seen leaving
the zone or it has not been seen in the shutdown zone for 30
minutes for cetaceans and 15 minutes for pinnipeds.

+ Use of ramp up/ soft start.

+ Pile caps or cushions shall be used during all impact pile-
driving activities.

¢ For in-water heavy machinery work other than pile driving
(e.g., standard barges, tug boats, barge-mounted excavators,
or clamshell equipment), if a marine mammal comes within
10 meters, operations shall cease and vessels shall reduce
speed to the minimum level required to maintain steerage
and safe working conditions.

¢ Visual marine mammal monitoring, observation, data
collection, and reporting

YOUR RESPONSIBILITIES

+ All workers should always keep an eye open for these
species.

+ If a species is observed, immediately notify your Foreman
and Supervisor.

Please contact the Project Compliance Specialist,
Mark Piersante, at (510) 912-8667 or Maureen
Dunn at 510-210-2483 if species are observed,
with any questions, or for a complete description of\
all protective measures for the Project.

AZCOM

Long Wharf
Maintenance and
Efficiency Project

WORKER ENVIRONMENTAL

AWARENESS TRAINING
Protection of

Chevron

{



SENSITIVE SPECIES

NESTING AND PROTECTED BIRDS

Most nesting birds are protected under the Migratory
Bird Treaty Act except rock dove, European starling
and house sparrows. If you see a nest, contact a
biologist.

MARINE MAMMALS

¢ All marine mammals are protected under the Marine
Mammal Protection Act.

Pacific Harbor Seal

¢ Most common marine mammal species in the Project
area.

+ Has spotted coat in a variety of shades from white or
silver-gray to dark brown or black. They are true
seals, having no external ear flaps. Has small flippers
and move on land by flopping along on their bellies.

+ Second most common marine mammal species in the
Project area.

¢ Color ranges from chocolate brown in males to a
lighter golden brown in females. Known for noisy
barking. They are not “true” seals, having external
ear flaps and large flippers that they use to “walk” on
land.

Harbor Porpoise

+ Small, relative to most dolphins. Backs are very dark
gray or dark brown. They have a low triangular
dorsal fin located slightly after the center of the body.

Gray Whale

‘-v

+ Can grow to about 50 feet long, with mottled gray
body, small eyes above the corners of the mouth, and
broad, paddle-shaped, pointed pectoral fins (flippers).
Has a dorsal hump instead of a fin, and a series of
small bumps between the hump and tail flukes.

Marine Mammal Exclusion Zones to be Enforced

Shutdown Distance from Pile (meters)

Project Harbor

Element seal, |California

Requiring Northern| sea lion,
Pile Gray |Bottlenose | Harbor | elephant | Northern

Installation | whale | dolphin |porpoise| seal fur seal

Impact Driving (with bubble curtain)

24-inch
square 20 10 50 15 10
concrete

Impact Pile Proofing (no bubble curtain)

36-inch steel

pipe pile 60 10 80 30 10

Vibratory Driving/Extraction

36-inch steel

pipe pile 15 10 50 15 10

20-inch steel

pipe pile 10 10 50 10 10

Wood and
concrete pile 10 10 50 15 10
extraction

FISH

Longfin Smelt
A ¢ Size: 3-inches

‘“._;a-;‘;:;ﬂ + Threatened under CESA

Chinook Salmon

+ Size: 36-inches

+ Endangered /
Threatened under

ESA & CESA
Green Sturgeon
¢ Size:4.5-6.5
feet
¢  Threatened
under ESA
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Chevron Richmond Refinery

Long Wharf Maintenance & Efficiency Project
Training and Education Plan

2019 In-water Work Training Acknowledgement

1.0 Introduction and Purpose

Incidental Take Permit (ITP) condition ITP #5.4 issued by the California Department of Fish and
Wildlife (CDFW) specifies that the training and education required for the Refinery Long Wharf
Maintenance and Efficiency Project (LWMEP) must be acknowledged by every employee and
contract worker involved with the Project. This document specifies how condition ITP #5.4 will
be complied with.

2.0  Acknowledgement

The person completing and signing the Training and Education Session Sign-in Sheet
acknowledges that they have attend and successfully completed the required training session
and understand all protection measures imposed by the LWMEP regulatory conditions of
approval and mitigation measures required by the ITP issued by CDFW.

3.0 Employee and Contractor Worker Information and Certification

“By signing the Education and Training Meeting Sign-in Sheet, | hereby acknowledge that | have
attended the training and education program session that has been developed for the Chevron Richmond
Refinery Long Wharf Maintenance and Efficiency Project, and that | understand all protective measures
required by the ITP issued by CDFW.”



Refinery Long Wharf Maintenance & Efficiency Project
Education and Training Meeting
Attendee Sign-In Sheet

Date: May 28, 2019

The person completing and signing this Sign-in Sheet acknowledges that they have

attend and successfully completed the required training session and understand all
protection measures imposed by the LWMEP regulatory conditions of approval and
mitigation measures required by the ITP issued by CDFW.

Name Company Phone Email
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Refinery Long Wharf Maintenance & Efficiency Project
Education and Training Meeting
Attendee Sign-In Sheet

Date: May 28, 2019

The person completing and signing this Sign-in Sheet acknowledges that they have

attend and successfully completed the required training session and understand all
protection measures imposed by the LWMEP regulatory conditions of approval and
mitigation measures required by the ITP issued by COFW.

Name Company Phone Email
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Refinery Long Wharf Maintenance & Efficiency Project
Education and Training Meeting
Attendee Sign-In Sheet

Date: May 28, 2019

The person completing and signing this Sign-in Sheet acknowledges that they have

attend and successfully completed the required training session and understand all
protection measures imposed by the LWMEP regulatory conditions of approval and
mitigation measures required by the ITP issued by CDFW.
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Refinery Long Wharf Maintenance & Efficiency Project
Education and Training Meeting
Attendee Sign-In Sheet

Date: May 28, 2019

The person completing and signing this Sign-in Sheet acknowledges that they have

attend and successfully completed the required training session and understand all
protection measures imposed by the LWMEP regulatory conditions of approval and
mitigation measures required by the ITP issued by CDFW.
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Refinery Long Wharf Maintenance & Efficiency Project

Education and Training Meeting
Attendee Sign-In Sheet

Date: May 28, 2019

The person completing and signing this Sign-in Sheet acknowledges that they have

attend and successfully completed the required training session and understand all
protection measures imposed by the LWMEP regulatory conditions of approval and
mitigation measures required by the ITP issued by CDFW.

Name Company

Phone

Email
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Refinery Long Wharf Maintenance & Efficiency Project
Education and Training Meeting
Attendee Sign-In Sheet

Date: May 28, 2019 2

The person completing and signing this Sign-in Sheet acknowledges that they have

attend and successfully completed the required training session and understand all
protection measures imposed by the LWMEP regulatory conditions of approval and
mitigation measures required by the ITP issued by CDFW.

Name Company Phone Email
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