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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 4 and July
29, 2018. Covered Activities during the 2018 monitoring period occurred at Berth 2 only.
This 2018 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 in accordance with the Project
Biological Opinion (BO) issued April 4, 2017 (WCR-2015-1997) and Incidental Harassment Authorization
(IHA) issued May 31, 2018.

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 miles 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 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 one Project biologist on June 1, 2018, three
days prior to the start of work on June 4, 2018. No marine mammals or fish were observed during the
baseline survey of the Project Area. The survey was conducted from 0730-1130, and low tide occurred at
0841. Weather conditions were clear. The Project Area was free of visual obstructions, as the Project
materials and crane barges had not yet arrived (see Appendix B, Photograph 1). Surrounding work
activity at the neighboring berths and Long Wharf in general was minimal.

3.1.2 Worker Education Program
Worker education programs were given on May 14 and May 24, 2018 to all persons employed or
otherwise working in the Project Area before performing any work. The Project biologist discussed the
biology and general behavior of the Covered Species. Information about the 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 E). All trained site workers signed a form
stating they attended the program and understand all protection measures (Appendix F). The signature
forms and a copy of the Permit were kept on-site in a construction monitoring notebook for the duration of
construction.
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Figure 1. Project Location

Prepared for: Chevron Products Company

AECOM
2

2018 Annual Biological Monitoring and Mitigation Compliance Report

3.1.3 Monitoring During Pile-Driving Activities
Two qualified, National Marine Fisheries Service (NMFS)-approved marine mammal observers (MMOs)
were on-site daily, for a total of 14 days in 2018. In addition to monitoring for marine mammals, MMOs
also monitored for any dead or incapacitated fish. In accordance with the Project Marine Mammal
1
Monitoring Plan (MMMP) , monitoring during each pile-driving event started at least 30 minutes prior to
pile-driving (or removal) initiation and ended at least 15 minutes after such work was completed for the
day, or when there was a pause in the work of two 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 (Figures 2 and 3).
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 MMOs, construction team, and hydroacoustic monitoring team.
Data sheets summarizing environmental conditions, pile-driving activities, and observations of Covered
Species were prepared daily (Appendix C).

3.1.3.1 Hydroacoustic Monitoring
For all of the 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 hydrophone was placed at
260-280 meters. Hydrophones were placed at mid depth in the water column: approximately 7 meters
deep for both the 12-15-meter and 50-60-meter locations. The hydrophone at 260-280 meters was placed
2
at a depth of about 1.5 meters due to shallow water conditions further from the wharf . At the location of
the piles, water depth was approximately 12 meters.

4. Results
4.1 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 from 1-10 miles per hour.
There were a few occurrences of higher winds with associated choppy water conditions.
Harbor seals (HASE) were the only marine mammal species observed during the Monitoring Period. A
majority of the seals were observed on the mainland side of the wharf, north-northeast of the Project
Area, typically 200-400 feet from the Project Area. Seals were rarely seen on the open Bay side, west of
the Wharf surrounding the crane and materials barges. No fish were observed during the monitoring
period.
June pile-driving and associated activities were conducted from June 4 through June 6, and from June 8
through June 12, 2018 (Table 1). A total of four 24-inch concrete piles were driven with an impact
hammer, and a total of 18 steel H-piles were driven with a vibratory hammer. No pile-driving occurred on
June 7, therefore no biological monitoring was conducted that day.
July pile-driving and associated activities were conducted from July 22 through July 29, 2018 (Table 1). A
total of four 24-inch concrete piles were driven with an impact hammer, and a total of 18 steel H-piles
were driven with a vibratory hammer. No pile-driving occurred on July 24 or July 28, therefore no
biological monitoring was conducted on those days.

1

AECOM (2018). Marine Mammal Monitoring Plan, Chevron Richmond Refinery Long Wharf Maintenance and Efficiency Project.
June 2018. 55 pp.
The area surrounding the Long Warf is periodically dredged to accommodate the ships berthing at the wharf, thus the area at 260280 meters was shallower than locations closer in.
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Figure 2. Vibratory Pile Driving Shutdown Zones
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Figure 3. Impact Pile Driving Shutdown and Monitoring Zones
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Table 1. Summary of 2018 Monitored Covered Activities
Date
6/4/2018

6/5/2018

6/6/2018

6/8/2018

6/9/2018
6/10/2018
6/11/2018
6/12/2018
7/22/2018

7/23/2018
7/25/2018
7/26/2018
7/27/2018
7/29/2018

Covered Activities
• Mobilized barges into Berth 2
• Performed probing of four concrete pile locations to check for obstructions
• Installed template and bubble curtain prior to driving the first concrete pile
• First concrete pile driven (impact)
• Installed template and bubble curtain prior to driving the second and third concrete pile
• Drove second and third concrete pile (impact)
• Removed timber piles (pulled without vibration)
• Installed template and bubble curtain prior to fourth and final concrete pile
• Drove fourth concrete pile (impact)
• Performed hydroacoustic monitoring during impact hammer use on concrete pile
• Continued removing timber piles (pulled without vibration)
• Re-tapped the four concrete piles
• Mobilized materials barge
• Completed removal of timber piles (pulled without vibration)
• Mobilized crane barge
• Performed probing of steel pile locations to check for obstructions
• One steel pile driven (vibratory)
• Four steel piles driven (vibratory)
• Mobilized crane barge
• Performed hydroacoustic monitoring during vibratory hammer use on steel piles
• Four steel piles driven (vibratory)
• Nine steel piles driven (vibratory), completed pile-driving for June 2018 project activity period
• Installed template and bubble curtain prior to driving
• Two concrete piles driven (impact)
• Performed hydroacoustic monitoring during impact hammer use
• Installed template and bubble curtain prior to driving
• Two concrete piles driven (impact)
• Performed hydroacoustic monitoring during impact hammer use
• Probed pile locations
• Two steel piles driven (vibratory)
• Four steel piles driven (vibratory)
• Four steel piles driven (vibratory)
• Eight steel piles driven (vibratory), completed pile-driving for July 2018 project activity period

4.1.1 Marine Mammals Observed
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 2 provides a summary of the predicted distances of Level A and Level B
threshold exceedance, as presented in the IHA.
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Table 2. Predicted Underwater Pile Driving Noise Levels and Distances of Threshold
Exceedance with Impact and Vibratory Driver
Source Levels at 10
meters (dB)
Pile Type

Distance to
Threshold 160/120
dB RMS (Level B)*
meters (feet)

Distance to
Cumulative SEL
Threshold for
Pinnipeds (Level
A) meters (feet)

Peak

RMS

188

176

117 (382)

28 (92)

180

170

21,544 (70,665)

14 (46)

Impact Driving
24-inch square concrete (1-2
per day)
Vibratory Driving/Extraction
14-inch steel H pile (4 per day)

Notes: dB - decibels
RMS - root mean square
*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 the Table 3 and
Table 4. There were no Level A harassments/takes or any other indicators of marine mammal injuries
observed during the Monitoring Period. A total of 24 Level B harassments for harbor seal were recorded,
less than 1% of the allowed amount. The greatest number of harbor seal Level B harassments occurred
on June 12 and July 26, during vibratory pile-driving.
Table 3. Observed Level B Take Events
Date

Species

Total Observed

Estimated Distance Range (m)

Pile-Driving (# piles)

6/5/2018

HASE

1

125

Impact (2)

6/6/2018

HASE

1

60

Impact (1)

6/9/2018

HASE

1

125

Vibratory (1)

6/10/2018

HASE

2

60-125

Vibratory (4)

6/11/2018

HASE

2

30

Vibratory (4)

6/12/2018

HASE

6

50-155

Vibratory (9)

7/22/2018

HASE

2

60-185

Impact (2)

7/23/2018

HASE

2

60-305

Impact (2)

7/25/2018

HASE

2

60

Vibratory (2)

7/26/2018

HASE

5

30-125

Vibratory (4)

TOTAL

24

Notes: HASE - Harbor seals
m - meters
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Table 4. Summary of 2018 Level A and Level B Take Events
Level A

Level B

Species
Authorized

Recorded

Authorized

Recorded

40

0

6,977

25

Harbor seal (HASE)

4.1.2 Pile-Driving Shutdowns
No marine mammals were observed within the mandatory shutdown zone for active vibratory or impact
pile-driving and other in-water work when such work was occurring, or during the pre- and post-activity
monitoring periods. As such, Project work was not postponed or halted for purposes of take avoidance
prior to or during pile-driving activities. No fish were observed to be injured or killed during the Monitoring
Period.

4.1.3 Hydroacoustic Monitoring
Hydroacoustic monitoring of impact driven concrete piles while using a bubble curtain was conducted on
June 6, July 22 and July 23. A total of five concrete piles were monitored during this time period.
Hydroacoustic monitoring of two vibratory driven 14” steel H piles was conducted on June 11. The results
of this monitoring are summarized below, and the full hydroacoustic monitoring reports are provided in
Appendix D. 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.
The hydrophone placed at 260-280 meters detected background noise levels of approximately 110 to 120
decibels (dB) root mean square (RMS). For impact driving, the blow count to install each pile was
between 70 and 200 blows (details provided in Appendix D) using an American Piledriving Equipment
(A.P.E.) D70-52 impact hammer (maximum energy of 114,605 foot per pound [ft-lbs]). For vibratory
driving, the total drive time for each pile was 10 minutes or less using a A.P.E. Model 200 vibratory driver.
The attenuation rate measured in the field for both vibratory and impact driving was 20 log, which is
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.

4.1.3.1 Hydroacoustic Measurements Relative to Fish Thresholds
On July 8, 2008, the Fisheries Hydroacoustic Working Group (FHWG), 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 highintensity 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.
Underwater noise levels during impact and vibratory driving did not approach the 206 peak dB criteria, but
impact driving exceeded the 183 and 187 dB Cumulative SEL thresholds over short distances. These
measured distances are less than the distances over which thresholds were anticipated to have been
exceeded in the biological assessment (BA and ITP). Table 5 provides a summary of the actual and
predicted distances to the underwater noise thresholds for fish.
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2

Table 5. Distances (meters) to the NMFS Cumulative SEL Thresholds for Fish (dB re: 1µPa-sec )
Day

Installation
Method

Pile IDs

Distance to
187 dB Cumulative SEL
Actual (Predicted)

Distance to
183 dB Cumulative SEL
Actual (Predicted)

6/6

Impact w. Bubble
Curtain

24” Concrete Pile #4

Less than 10 meters
(11 meters)

Less than 10 meters
(21 meters)

6/11

Vibratory
Hammer

NA

NA

7/22

Impact w. Bubble
Curtain

24” Concrete Pile #1

Less than 10 meters
(11 meters)

11 meters
(21 meters)

7/23

Impact w. Bubble
Curtain

24” Concrete Pile #3

Less than 10 meters
(11 meters)

12 meters
(21 meters)

µPa-sec2
dB
ID
NA
NMFS
SEL

=
=
=
=
=
=

14” Steel H Pile #6
14” Steel H Pile #7
24” Concrete Pile #2
24” Concrete Pile #4

micropascals per second squared
decibel
identification
Cumulative SEL Thresholds are only applicable for impulsive noise (i.e.) impact pile driving.
National Marine Fisheries Service
Sound exposure level

4.1.3.2 Hydroacoustic Measurements Relative to Marine Mammal Thresholds
In 2010, NMFS established interim thresholds regarding the exposure of marine mammals to highintensity noise that may be considered take under the MMPA. Updated National Oceanic and
Atmospheric Administration (NOAA) guidance on assessing the effects of underwater noise on marine
3
mammals for agency impact analysis was adopted in 2016 . The 2016 guidance includes sound
thresholds for slight injury to an animal’s hearing, or permanent threshold shift (PTS) (Level A
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
cumulative sound exposure level (cSEL) threshold, which is specific to the species hearing group (i.e.,
high-frequency cetaceans [i.e., harbor porpoise], mid-frequency cetaceans [i.e., bottlenose dolphin], lowfrequency 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 nonimpulsive or continuous sounds. Level B Behavioral harassment is
considered to have occurred 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 level should be 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 6.

3

2016 Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine Mammal Hearing.
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Table 6. Underwater Noise Injury and Behavioral Disturbance Thresholds for Marine Mammals

Hearing Group and
species considered

Underwater Continuous
Noise Thresholds
(e.g., Vibratory Pile-Driving)
Level A
cSEL
Level B RMS
Threshold
Threshold

Underwater Impulse Noise Thresholds
(e.g., Impact Pile-Driving)
Level A
Level A
Peak
cSEL
Level B RMS
2
2
Threshold
Threshold
Threshold

Phocids (Pacific harbor seals,
northern elephant seals)

201 dB

120 dB

218 dB

185 dB

160 dB

Otariids (California sea lions,
northern fur seals)

219 dB

120 dB

232 dB

203 dB

160 dB

Low-Frequency Cetaceans
(gray whales)

199 dB

120 dB

219 dB

183 dB

160 dB

Mid-Frequency Cetaceans
(bottlenose dolphins)

198 dB

120 dB

230 dB

185 dB

160 dB

High-Frequency Cetaceans
(harbor porpoises)

173 dB

120 dB

202 dB

155 dB

160 dB

Notes:
1
The airborne disturbance guideline applies to hauled-out pinnipeds.
2
Level A threshold for impulse noise is a duel 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.
µPa-sec2 = micropascals per second squared
cSEL
= cumulative sound exposure level
dB
= decibel
N/A
= Not applicable, no thresholds exist
NMFS
= National Marine Fisheries Service
RMS
= root mean square
Underwater peak and RMS are re: 1 µPa; cSEL is re: 1 µPa2-sec; Airborne RMS is re: 20 µPa.

The distances to underwater noise thresholds for marine mammals were also calculated using the results
of the hydroacoustic monitoring. Table 7 provides a summary of the actual distances over which the Level
A and Level B Harassment thresholds for marine mammals were exceeded during pile driving. These
distances are much less than those used to generate the take estimates developed for the IHA (Table 2).
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Table 7. Actual Distances (meters) to the NMFS Harassment Thresholds for Marine Mammals (dB
2
re: 1µPa-sec )

Day

Installation
Method

Pile IDs

Distance to
Level B
Threshold
(Avg/Max)

Distance to Level A cSEL Threshold (meters)*
LowMidHighFrequency Frequency Frequency
Phocid
Otariid
Cetaceans Cetaceans Cetaceans Pinnipeds Pinnipeds

6/6

Impact w.
Bubble
Curtain

24” Concrete Pile #4

45 meters/
56 meters

11 meters

1 meter

13 meters

7 meters

1 meter

6/11

Vibratory
Hammer

14” Steel H Pile #6
14” Steel H Pile #7

268 meters/
299 meters

1 meter

< 1 meter

2 meters

1 meter

< 1 meter

7/22

Impact w.
Bubble
Curtain

24” Concrete Pile #1
24” Concrete Pile #2

45 meters/
38 meters

13 meters

1 meter

14 meters

8 meters

1 meter

7/23

Impact w.
Bubble
Curtain

24” Concrete Pile #4

38 meters

14 meters

1 meter

16 meters

9 meters

1 meter

24” Concrete Pile #3

*As calculated using the highest daily mean SEL value and a 20 log transmission loss.
µPa-sec2 =
micropascals per second squared
cSEL
=
cumulative sound exposure level
ID
=
identification
SEL
=
sound exposure level

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 was consistently lower than the
modeled results presented in the Biological Assessment provided to NMFS and the ITP (Table 5).
Hydroacoustic monitoring found the distances to 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 H piles was found to be approximately 300 meters in radius,
whereas the distance used in the IHA was approximately 21,500 meters. This was largely due to the
measured attenuation rate of 20 log being much higher than the standard, conservative value of 15 log
used in the IHA calculations. Additionally, the measured sound levels at 10 meters were consistently
lower than the source sound levels estimated in the IHA. The contractor used a bubble curtain attenuation
device during impact driving of the concrete piles, whereas no attenuation device was factored into the
estimates for concrete piles presented in the IHA.
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 only species observed during pile driving in 2018. No seals entered the Level A
zone during pile driving, and seals that were observed within the Level B zone did not demonstrate 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 preproject modeling, we anticipate that potential impacts from future project activities, such as additional piledriving, would continue to be mitigated by current avoidance and minimization measures.
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Appendix A CDFW ITP MMRP Table
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Appendix A
Chevron Long Wharf Maintenance and Efficiency Project
CDFW Mitigation Monitoring and Reporting Program

Mitigation Measure

Source

Implementation
Schedule

Responsible
Party

Status / Date / Initials

BEFORE DISTURBING SOIL OR VEGETATION
1

Before starting Covered Activities, Permittee shall designate a representative (Designated
Representative) responsible for communications with CDFW and overseeing compliance with
the ITP. Permittee shall notify CDFW in writing before starting Covered Activities of the
Designated Representative’s name, business address, and contact information, and shall notify
CDFW in writing if a substitute Designated Representative is selected or identified at any time
during the term of the ITP.

ITP
Condition
#5.1

Before commencing
ground- or
vegetation-disturbing
activities/
Entire Project

Permittee

Chevron provided the information
required by this Mitigation Measure
(as Transmittal #1) to Mr. Arn
Aarreberg via email on July 27,
2017.

2

Permittee shall submit to CDFW in writing the name, qualifications, business address, and
contact information of a biological monitor (Designated Biologist) at least 30 days before starting
Covered Activities. Permittee shall ensure that the Designated Biologist is knowledgeable and
experienced in the biology and natural history of the Covered Species. The Designated Biologist
shall be responsible for monitoring Covered Activities to help minimize and fully mitigate or
avoid the incidental take of individual Covered Species and to minimize disturbance of Covered
Species’ habitat. Permittee shall obtain CDFW approval of the Designated Biologist in writing
before starting Covered Activities, and shall also obtain approval in advance in writing if the
Designated Biologist must be changed.

ITP
Condition
#5.2

Before commencing
ground- or
vegetation-disturbing
activities

Permittee

Chevron provided the information
required by this Mitigation Measure
(Transmittal #3) to Mr. Arn
Aarreberg via email on October 8,
2017.

3

Permittee shall conduct an education program for all persons employed or otherwise working in
the Project Area before performing any work. The program shall consist of a presentation from
the Designated Biologist that includes a discussion of the biology and general behavior of the
Covered Species, information about the distribution and habitat needs of the Covered Species,
sensitivity of the Covered Species to human activities, its status pursuant to CESA including
legal protection, recovery efforts, penalties for violations and Project-specific protective
measures described in the ITP. Permittee shall provide interpretation for non-English speaking
workers, and the same instruction shall be provided for any new workers before their performing
work in the Project Area. Permittee shall prepare and distribute wallet-sized cards or a fact
sheet handout containing this information for workers to carry in the Project Area. Upon
completion of the program, employees shall sign a form stating they attended the program and
understand all protection measures.

ITP
Condition
#5.4

Before commencing
ground- or
vegetation-disturbing
activities /
Entire Project

Permittee

The AECOM Designated Biologist
conducted two education program
sessions on May 14 and 24, 2018.
The education sessions were
prepared and delivered as required
by this Mitigation Measure. Each
attendee was given a brochure fact
sheet containing the required
information.

4

The Designated Biologist shall maintain a construction-monitoring notebook on-site throughout
the construction period, which shall include a copy of this ITP with attachments and a list of
signatures of all personnel who have successfully completed the education program. Permittee
shall ensure a copy of the construction-monitoring notebook is available for review at the Project
site upon request by CDFW.

ITP
Condition
#5.5

Before commencing
ground- or
vegetation-disturbing
activities /
Entire Project

Permittee

The Designated Biologist is
maintaining a constructionmonitoring notebook on-site. The
notebook includes a copy of the ITP
with attachments and a list of
signatures of all personnel who
have successfully completed the
education program. The
construction-monitoring notebook is
available for review at the Project
site upon request by CDFW.

1
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Implementation
Schedule

Responsible
Party

Mitigation Measure

Source

5

The Designated Representative shall notify CDFW 14 calendar days before starting Covered
Activities and shall document compliance with all pre-Project Conditions of Approval before
starting Covered Activities.

ITP
Condition
#6.1

Before commencing
ground- or
vegetation-disturbing
activities /
Entire Project

Permittee

The Chevron Designated
Representative notified CDFW more
than 14 days before the start of
Covered Activities and documented
compliance with all pre-Project
Conditions of Approval before
starting Covered Activities. The
notice was sent to Mr. Arn
Aarreberg (Transmittal #5) via email
on January 2, 2018.

Status / Date / Initials

6

Permittee shall create a hydroacoustic monitoring plan and provide CDFW with a copy for
review prior to the start of Covered Activities

ITP
Condition
#7.8

Before commencing
ground- or
vegetation-disturbing
activities

Permittee

Chevron (AECOM) provided CDFW
with a copy of the hydroacoustic
monitoring plan which was sent to
Mr. Arn Aarreberg (Transmittal #2)
via email on August 1, 2017.

7

Permittee shall purchase 0.11 acres of Covered Species credits from a CDFW-approved
mitigation or conservation bank and provide CDFW documentation of the purchase prior to
initiating Covered Activities or 30 days after the effective date of this ITP, whichever occurs first
i. CDFW has estimated the cost of Covered Species credits as $16,500 for purchase of
0.11 acres.

ITP
Condition
#8.1,
8.1.1

Before commencing
ground- or
vegetation-disturbing
activities (or within
18 months of
issuance of the ITP
if Security is
provided)

Permittee

Chevron purchased 0.11 acres of
Covered Species credits from
Wildlands at a cost of $16,500.
Chevron provided documentation to
CDFW which was sent to Mr. Arn
Aarreberg (Transmittal #4) via email
on December 26, 2017.

Entire Project

Permittee

Chevron has communicated to
AECOM and the construction
contractors that the Designated
Biologist has authority to
immediately stop any activity that
does not comply with the ITP,
and/or to order any reasonable
measure to avoid the unauthorized
take of an individual of the Covered
Species.

DURING CONSTRUCTION
10

To ensure compliance with the Conditions of Approval of this ITP, the Designated Biologist shall
have authority to immediately stop any activity that does not comply with this ITP, and/or to
order any reasonable measure to avoid the unauthorized take of an individual of the Covered
Species.

2

ITP
Condition
#5.3
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Mitigation Measure

Source

Implementation
Schedule

Responsible
Party

11

The Designated Biologist shall maintain a construction-monitoring notebook on-site throughout
the construction period, which shall include a copy of this ITP with attachments and a list of
signatures of all personnel who have successfully completed the education program. Permittee
shall ensure a copy of the construction-monitoring notebook is available for review at the Project
site upon request by CDFW.

ITP
Condition
#5.5

Entire Project

Permittee

12

Permittee shall immediately stop and, pursuant to pertinent state and federal statutes and
regulations, arrange for repair and clean up by qualified individuals of any fuel or hazardous
waste leaks or spills at the time of occurrence, or as soon as it is safe to do so. Permittee shall
exclude the storage and handling of hazardous materials from the Project Area and shall
properly contain and dispose of any unused or leftover hazardous products off-site.

ITP
Condition
#5.6

Entire Project

Permittee

13

Permittee shall provide CDFW staff with reasonable access to the Project and shall otherwise
fully cooperate with CDFW efforts to verify compliance with or effectiveness of mitigation
measures set forth in this ITP.

ITP
Condition
#5.7

Entire Project

Permittee

14

The Designated Representative shall immediately notify CDFW in writing if it determines that
the Permittee is not in compliance with any Condition of Approval of this ITP, including but not
limited to any actual or anticipated failure to implement measures within the time periods
indicated in this ITP and/or the MMRP. The Designated Representative shall report any noncompliance with this ITP to CDFW within 24 hours.

ITP
Condition
#6.2

Entire Project

Permittee

3

Status / Date / Initials
The Designated Biologist is
maintaining a constructionmonitoring notebook on-site. The
notebook includes a copy of the ITP
with attachments and a list of
signatures of all personnel who
have successfully completed the
education program. The
construction-monitoring notebook is
available for review at the Project
site upon request by CDFW.
Chevron will immediately stop and,
pursuant to pertinent state and
federal statutes and regulations,
arrange for repair and clean up by
qualified individuals of any fuel or
hazardous waste leaks or spills at
the time of occurrence, or as soon
as it is safe to do so. Chevron is not
storing hazardous materials at the
Project Area and is managing the
minimum quantities of materials in
compliance with applicable U.S.
Coast Guard and other agency
regulations and will properly contain
and dispose of any unused or
leftover hazardous products off-site.
Chevron will provide CDFW staff
with reasonable access to the
Project and will otherwise fully
cooperate with CDFW efforts to
verify compliance with or
effectiveness of mitigation
measures set forth in the ITP.
The Chevron Designated
Representative will immediately
notify CDFW in writing if it
determines that the Project is not in
compliance with any Condition of
Approval of the ITP
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Mitigation Measure
15

16

17

Source

Implementation
Schedule

Responsible
Party

Status / Date / Initials

The Designated Biologist shall be on-site daily when Covered Activities occur. The Designated
Biologist shall conduct compliance inspections to (1) minimize incidental take of the Covered
Species; (2) prevent unlawful take of species; (3) check for compliance with all measures of this
ITP; (4) check all exclusion zones; and (5) ensure that signs, stakes, and fencing are intact, and
that Covered Activities are only occurring in the Project Area. The Designated Representative or
Designated Biologist shall prepare daily written observation and inspection records
summarizing: oversight activities and compliance inspections, observations of Covered Species
and their sign, survey results, and monitoring activities required by this ITP. The Designated
Biologist shall conduct compliance inspections a minimum of once per quarter during periods of
inactivity longer than 90 days.
The Designated Representative or Designated Biologist shall compile the observation and
inspection records identified in Condition of Approval 6.3 into a Monthly Compliance Report and
submit it to CDFW along with a copy of the MMRP table with notes showing the current
implementation status of each mitigation measure. Monthly Compliance Reports shall be
submitted to the CDFW offices listed in the Notices section of this ITP and via e-mail to CDFW’s
Regional Representative and Headquarters CESA Program. At the time of this ITP’s approval,
the CDFW Regional Representative is Arn Aarreberg (Arn. Aarreberg@wildlife.ca.gov) and
Headquarters CESA Program email is CESA@wildlife.ca.gov. CDFW may at any time increase
the timing and number of compliance inspections and reports required under this provision
depending upon the results of previous compliance inspections. If CDFW determines the
reporting schedule must be changed, CDFW will notify Permittee in writing of the new reporting
schedule.

ITP
Condition
#6.3

Entire Project

Permittee

The AECOM Designated Biologist
has been on-site whenever covered
activities have occurred and has
prepared written observations and
inspection records as specified in
this Mitigation Measure.

ITP
Condition
#6.4

Entire Project

Permittee

The Chevron Designated
Representative has compiled the
observation and inspection records
identified in Condition of Approval
6.3 into Monthly Compliance
Reports that were submitted to
CDFW along with a copy of this
MMRP table showing the current
implementation status of each
mitigation measure. The AECOM
Designated Biologist has the
compiled the observation and
inspection records and they were
included as an attachment to each
submitted monthly report.

Permittee shall provide CDFW with an Annual Status Report (ASR) no later than January 31 of
every year beginning with issuance of this ITP and continuing until CDFW accepts the Final
Mitigation Report identified below. Each ASR shall include, at a minimum: (1) a summary of all
Monthly Compliance Reports for that year identified in Condition of Approval 6.4; (2) a general
description of the status of the Project Area and Covered Activities, including actual or projected
completion dates, if known; (3) a copy of the table in the MMRP with notes showing the current
implementation status of each mitigation measure; (4) an assessment of the effectiveness of
each completed or partially completed mitigation measure in avoiding, minimizing and mitigating
Project impacts; (5) all available information about Project-related incidental take of the Covered
Species; (6) an accounting of the number of acres subject to both temporary and permanent
disturbance, both for the prior calendar year, and a total since ITP issuance; and (7) information
about other Project impacts on the Covered Species.

ITP
Condition
#6.5

Entire Project

Permittee

Chevron will provide CDFW with an
Annual Status Report no later than
January 31 of every year beginning
with issuance of this ITP and
continuing until CDFW accepts the
Final Mitigation Report.
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Implementation
Schedule

Responsible
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Status / Date / Initials

18

The Designated Biologist shall submit all observations of Covered Species to CDFW’s California
Natural Diversity Database (CNDDB) within 60 calendar days of the observation and the
Designated Biologist shall include copies of the submitted forms with the next Monthly
Compliance Report or ASR, whichever is submitted first relative to the observation.

ITP
Condition
#6.6

Entire Project

Permittee

The Designated Biologist will submit
all observations of Covered Species
to CDFW’s California Natural
Diversity Database (CNDDB) within
60 calendar days of the observation
and will include copies of the
submitted forms with the next
Monthly Compliance Report or
Annual Status Report, whichever is
submitted first relative to the
observation.

19

Permittee shall immediately notify the Designated Biologist if a Covered Species is taken or
injured by a Project-related activity, or if a Covered Species is otherwise found dead or injured
within the vicinity of the Project. The Designated Biologist or Designated Representative shall
provide initial notification to CDFW by calling the Regional Representative at (707) 576-2889.
The initial notification to CDFW shall include information regarding the location, species, and
number of animals taken or injured and the ITP Number. Following initial notification, Permittee
shall send CDFW a written report within two calendar days. The report shall include the date
and time of the finding or incident, location of the animal or carcass, and if possible provide a
photograph, explanation as to cause of take or injury, and any other pertinent information.

ITP
Condition
#6.7

Entire Project

Permittee

Chevron will immediately notify the
Designated Biologist if a Covered
Species is taken or injured by a
Project-related activity, or if a
Covered Species is otherwise found
dead or injured within the vicinity of
the Project. The Designated
Biologist or Designated
Representative will then provide
initial notification to CDFW by
calling the Regional Representative
at (707) 576-2889. The initial
notification to CDFW will include
information regarding the location,
species, and number of animals
taken or injured and the ITP
Number. Following initial
notification, Chevron will send
CDFW a written report within two
calendar days. The report shall
include the date and time of the
finding or incident, location of the
animal or carcass, and if possible
provide a photograph, explanation
as to cause of take or injury, and
any other pertinent information.

20

Permittee shall conduct pile installation, removal, and related in-water work between June 1 and
November 30 of any year.

ITP
Condition
#7.1

Entire Project

Permittee

Chevron understands that pile
installation, removal, and related inwater work is only permitted
between June 1 and November 30
of any year.

5
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Mitigation Measure

Source

Implementation
Schedule

Responsible
Party

Status / Date / Initials

Work within the Project Area shall be confined to the period of June 1 to November 30. Any
extension of the work period will require an amendment to this ITP. The amendment request for
a work window extension shall: 1) describe the extent of work already completed; 2) detail the
activities that remain to be completed; 3) detail the time required to complete each of the
remaining activities; 4) provide photographs of both the current work completed and the
proposed site for continued work; and 5) include an assessment of the impacts of the work
extension of Covered Species.
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 mud line.

ITP
Condition
#7.2

Entire Project

Permittee

Chevron understands that pile
installation, removal, and related inwater work is only permitted
between June 1 and November 30
of any year, and that any extension
of the work period will require an
amendment to the ITP.

ITP
Condition
#7.3

Entire Project

Permittee

Chevron understands that all piles
must be removed by direct pull or
by vibratory methods. Should a pile
break or cannot be removed, the
pile will be cut off, at a minimum, 2
feet below the mud line.

23

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

ITP
Condition
# 7.4

Entire Project

Permittee

Chevron will install piles with a
vibratory pile driver to the maximum
extent feasible. Maximum pile
diameter to be installed will be 60
inches.

24

Permittee shall employ a “soft start” technique to give aquatic species an opportunity to move
out of the area. Maximum pile diameter shall be 60 inches.

ITP
Condition
#7.5

Entire Project

Permittee

25

Sound pressure levels (SPLs) have the potential to exceed 206 decibels (dB) peak and the daily
187 dB accumulated sound exposure level (SEL) for many of the piles sizes and materials
proposed, even with the addition of a bubble curtain. Should the hydroacoustic monitoring show
that SPL values are exceeding, or have exceeded any of the calculated distances to either the
peak pressure or accumulated SEL, as specified within the ITP application, the Permittee shall
halt pile driving until the sound attenuation system is repaired. The Permittee shall either take
measures to increase the effectiveness of the sound attenuation system or obtain an ITP
amendment from CDFW.

ITP
Condition
#7.6

Entire Project

Permittee

Chevron will employ a “soft start”
technique to give aquatic species
an opportunity to move out of the
area. Maximum pile diameter will be
60 inches.
If the hydroacoustic monitoring
shows that SPL values are
exceeding or have exceeded any of
the calculated distances to either
the peak pressure or accumulated
SEL, as specified within the ITP
application, Chevron will halt pile
driving until the sound attenuation
system is repaired. Chevron will
then either take measures to
increase the effectiveness of the
sound attenuation system or obtain
an ITP amendment from CDFW.

21

22

6
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Mitigation Measure
26

Source

Permittee shall use a bubble curtain during all pile installation of 60” diameter piles using an
impact hammer. If feasible, a bubble curtain shall also be deployed on all other piles exceeding
24” when using an impact hammer. Additional attenuation measures such, as a wooden pile
cushion, shall be used during all pile installation using an impact hammer.

Implementation
Schedule

Responsible
Party

Status / Date / Initials

ITP
Condition
#7.7

Entire Project

Permittee

Chevron will use a bubble curtain
during all pile installation of 60”
diameter piles using an impact
hammer. If feasible, a bubble
curtain will also be deployed on all
other piles exceeding 24” when
using an impact hammer. Additional
attenuation measures such, as a
wooden pile cushion, will be used
during all pile installation using an
impact hammer.

ITP
Condition
#6.8

Post-construction
and after completion
of mitigation

Permittee

No later than 45 days after
completion of all mitigation
measures, Chevron will provide
CDFW with a Final Mitigation
Report as specified by this
Mitigation Measure.

POST CONSTRUCTION
27

No later than 45 days after completion of all mitigation measures, Permittee shall provide CDFW
with a Final Mitigation Report. The Designated Biologist shall prepare the Final Mitigation
Report which shall include, at a minimum: (1) a summary of all Monthly Compliance Reports
and all ASRs; (2) a copy of the table in the MMRP with notes showing when each of the
mitigation measures was implemented; (3) all available information about Project-related
incidental take of the Covered Species; (4) information about other Project impacts on the
Covered Species; (5) beginning and ending dates of Covered Activities; (6) an assessment of
the effectiveness of this ITP’s Conditions of Approval in minimizing and fully mitigating Project
impacts of the taking on Covered Species; (7) recommendations on how mitigation measures
might be changed to more effectively minimize take and mitigate the impacts of future projects
on the Covered Species; and (8) any other pertinent information.
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Appendix B – Site Photographs

Photograph 1. View of Project Area during pre-construction baseline biological survey, June 1, 2018.

Photographs 2 and 3. View of Project Area from elevated monitoring platform, looking southwest and southeast.

Photographs 4 and 5. View of Project Area from elevated monitoring platform, looking east and north.

Appendix B – Site Photographs

Photographs 6 and 7. Views of Project Area from north wharf monitoring location (looking southeast) and south wharf monitoring
location (looking northwest).
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Memo
To:

Bill Martin
AECOM

From:

Torrey Dion

Date:

July 31, 2018

Re:

1 Willowbrook Court, Suite 120
Petaluma, CA 94954
(707) 794-0400
www.illingworthrodkin.com

Chevron Long Wharf Maintenance and Efficiency Project –Hydroacoustic
Measurements

Subject:

Preliminary Results of the July 22-23, 2018 Hydroacoustic
Measurements

The following is a summary of the work completed on July 22, 2018 through July 23,
2018 for the driving of four 24-inch concrete square piles at the Chevron Long Wharf.
Table 3 shows the summary of the hydroacoustic measurements. Piles were installed
using an impact hammer.
The hydroacoustic monitoring was conducted in accordance with the requirements of the
United States Army Corps Engineers (Corps), and the National Marine Fisheries Service
(NMFS) Biological Opinion1. The hydroacoustic Monitoring Plan required the
following:
·
·
·

·

Measure the dual metric criteria (Popper et al. 2006) and the accumulated sound
exposure level (SEL);
Establish field locations that will be used to document the extent of the area
experiencing 187 decibels (dB) SEL accumulated;
Describe the methods necessary to continuously assess underwater noise on a
real-time basis, including details on the number, location, distance and depth of
hydrophones, and associated monitoring equipment;
Provide a means of recording the time and number of pile strikes, the peak sound
energy per strike, and interval between strikes;

Three hydrophones were deployed to establish the needed data to calculate the
attenuation rate and the distances to the various criteria. One hydrophone was placed at
12-15 meters from the pile, a second was placed at 60 meters, a third hydrophone was
placed at 280 meters. Hydophones were placed at mid depth in the water at
approximately 7 meters deep for both the 12-15-meter and 60-meter locations. The
hydrophone at 280 meters was placed at a depth of about 1.5 meter due to shallow water
conditions further from the wharf.
1

National Marine Fisheries Service, West Coast Region, Tracking Number WCR-2016-5530, Dated June
20, 2017

The distances to the 187 dB and 183 dB Cumulative SEL thresholds were calculated
using a 20 log drop off rate based off field measurements for the two closer positions.
Table 1 shows the per pile and daily distances to the two criteria.
Table 1 – Distances to the NMFS Cumulative SEL Thresholds (dB re: 1µPa-sec2)
Distances are in Meters
Day
7/22
7/22
7/22
7/23
7/23
7/23

Pile ID
24” Square Concrete
Pile #1
24” Square Concrete
Pile #2
All Piles
24” Square Concrete
Pile #3
24” Square Concrete
Pile #4
Al Piles

Distance to
187 dB Cumulative SEL
(meters)

Distance to
183 dB Cumulative SEL
(meters)

Less than 10 meters

Less than 10 meters

Less than 10 meters

Less than 10 meters

Less than 10 meters

11 meters

Less than 10 meters

Less than 10 meters

Less than 10 meters

Less than 10 meters

Less than 10 meters

12 meters

The distances to the 190 dB RMS for pinnipeds, 180 dB RMS for cetaceans, 160 dB
RMS for marine mammals and 150 dB RMS for fish were established based on the
average daily maximum RMS levels measured. The attenuation rate was computed to be
about a 20 log drop off in this case. Table 2 shows the various distances.
Table 2 - Distances are based on an
Average RMS level of 156 dB re 1µPa at 60 meters
Criteria
190 dB RMS for pinnipeds
180 dB RMS for cetaceans
160 dB RMS for marine mammals
150 dB RMS for fish

Distance in Meters
Less than 10 meters
Less than 10 meters
38 meters
120 meters

Tables 3 and 4 show the maximum peak, RMS, and SEL levels and range of RMS and
SEL levels measured. The time histories for the 12-15-meter, 60-meter, and 280-meter
locations are shown in Figures 1 through 12.

Table 3 – July 22, 2018 Summary

Hydrophone

Water Depth

Distance from
# Strikes/
Hammer
Pile ID
7/22 2:062:30pm
7/22 2:062:30pm
7/22 2:062:30pm
7/22 3:283:39pm
7/22 3:283:39pm
7/22 3:283:39pm

1
2

1

1

1

2

2

2

Type
A.P.E
D70-52
A.P.E
D70-52
A.P.E
D70-52
A.P.E
D70-52
A.P.E
D70-52
A.P.E
D70-52

Seconds

Pile/ depth

(m)
At Pile

(m)

At
H-phone

Driving

SEL (dB)

Peak (dB)

1

RMS (dB)

1

SEL
Max

Mean

Max

Mean

cumulative

Max

Mean

128

13 / 7

~12

~12

181

178

157

156

177

170

168

128

60 / 7

~12

~12

165

160

143

139

2
-

153

150

128

280 / 1

~2

~2

142

138

123

116

2
-

128

126

107

15 / 7

~12

~12

188

185

161

159

178

173

171

107

60 / 7

~12

~12

172

170

149

147

2
-

161

158

107

280 / 1

~2

~2

147

141

134

126

2
-

139

131

Duration

Notes

0.035

Impact hammer with bubble

seconds

curtain attenuation

0.035

Impact hammer with bubble

seconds

curtain attenuation

0.035

Impact hammer with bubble

seconds

curtain attenuation

0.035

Impact hammer with bubble

seconds

curtain attenuation

0.035

Impact hammer with bubble

seconds

curtain attenuation

0.035

Impact hammer with bubble

seconds

curtain attenuation

Pulse RMS will be analyzed subsequently. The RMS is based on the 0.035 second impulse detector which is assumed to be a conservative estimate.
This calculation assumes that single strike SELs < 150 dB do not accumulate to cause injury (Effective Quiet).

Table 4 – July 23, 2018 Summary

Hydrophone

Water Depth

Distance from
# Strikes/
Date and
Time

Hammer
Pile ID

7/23 5:185:30pm
7/23 5:185:30pm
7/23 5:185:30pm
7/23 4:254:32pm
7/23 4:254:32pm
7/23 4:254:32pm

1
2

3

3

3

4

4

4

Type
A.P.E
D70-52
A.P.E
D70-52
A.P.E
D70-52
A.P.E
D70-52
A.P.E
D70-52
A.P.E
D70-52

Seconds

Pile/ depth

(m)
At Pile

(m)

Peak (dB)
At

H-phone

Driving

SEL (dB)

1

1
RMS (dB)
SEL

Max

Mean

Max

Mean

cumulative

Max

Mean

172

169

160

156

129

126

174

172

161

158

131

127

92

15 / 7

~12

~12

186

182

160

158

178

92

60 / 7

~12

~12

171

168

148

145

-

92

280 / 1

~2

~2

141

139

123

119

-

71

12 / 7

~12

~12

189

184

162

160

179

71

60 / 7

~12

~12

175

170

149

146

-

71

280 / 1

~2

~2

142

140

126

121

-

2

2

2

2

Duration

Notes

0.035

Impact hammer with bubble

seconds

curtain attenuation

0.035

Impact hammer with bubble

seconds

curtain attenuation

0.035

Impact hammer with bubble

seconds

curtain attenuation

0.035

Impact hammer with bubble

seconds

curtain attenuation

0.035

Impact hammer with bubble

seconds

curtain attenuation

0.035

Impact hammer with bubble

seconds

curtain attenuation

Pulse RMS will be analyzed subsequently. The RMS is based on the 0.035 second impulse detector which is assumed to be a conservative estimate.
This calculation assumes that single strike SELs < 150 dB do not accumulate to cause injury (Effective Quiet).

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Memo
To:

Bill Martin
AECOM

From:

Torrey Dion

Date:

June 7, 2018

Re:

423 4th Street Suite S1W
Marysville, CA 95901
Ph (530) 777-9269
Email – kpommerenck@illingworthrodkin.com
www.iandrinc.com

Chevron Long Wharf Maintenance and Efficiency Project –Hydroacoustic
Measurements

Subject:

Preliminary Results of the June 6, 2018 Hydroacoustic Measurements

The following is a summary of the work completed on June 6, 2018 for the driving of one
24-inch concrete square pile at Chevron Long Wharf. Table 3 shows the summary of the
hydroacoustic measurements.
The hydroacoustic monitoring will be conducted in accordance with the requirements of
the United States Army Corps Engineers (Corps), and the National Marine Fisheries
Service (NMFS) Biological Opinion 1. The monitoring will be done in accordance with
the methodology outlined in this Hydroacoustic Monitoring Plan. The monitoring will be
conducted based on the following:
•
•
•

•

Be based on the dual metric criteria (Popper et al. 2006) and the accumulated
sound exposure level (SEL);
Establish field locations that will be used to document the extent of the area
experiencing 187 decibels (dB) SEL accumulated;
Describe the methods necessary to continuously assess underwater noise on a
real-time basis, including details on the number, location, distance and depth of
hydrophones, and associated monitoring equipment;
Provide a means of recording the time and number of pile strikes, the peak sound
energy per strike, and interval between strikes;

Three hydrophones were deployed to establish the needed data to calculate the
attenuation rate and the distances to the various criteria. One hydrophone was placed at
10 meters, a second was placed at 55 meters, a third hydrophone was placed at 280
meters. Hydophones were placed at mid depth in the water at approximately 20 feet deep
for both the 10-meter and 55-meter locations. The hydrophone at 280 meters was placed
at a depth of about 5 feet due to shallow water conditions further from the wharf.

1

National Marine Fisheries Service, West Coast Region, Tracking Number WCR-2016-5530, Dated June
20, 2017

The 55-meter hydrophone did not produce valuable data due to an unknown loose
connection after installation. Due to the nature of the installation, underwater levels could
not be validated during meter operation. For this reason, subsequent measurements will
require a different 55-meter location to ensure valid data is being recorded.
The distances to the 187 dB and 183 dB Cumulative SEL thresholds was calculated using
a standard 20 log drop off rate and using the data measured in the field. Table 1 shows
the per pile and daily distances to the two criteria.
Table 1 – Distances to the NMFS Cumulative SEL Thresholds (dB re: 1µPa-sec2)
Distances are in Meters
Day

Distance to
187 dB Cumulative SEL
(meters)
6 meters

Pile ID

6/6

4

Distance to
183 dB Cumulative SEL
(meters)
9 meters

The distances to the 190 dB RMS for pinnipeds, 180 dB RMS for cetaceans, 160 dB
RMS for marine mammals and 150 dB RMS for fish were established based on the
average daily maximum RMS levels measured. The attenuation rate is assumed to be a
standard 20 log drop off in this case. Table 2 shows the various distances.
Table 2 - Distances are based on an
Average RMS level of 180 dB re 1µPa at 10 meters
Criteria
190 dB RMS for pinnipeds
180 dB RMS for cetaceans
160 dB RMS for marine mammals
150 dB RMS for fish

Distance in Meters
Less than 10 meters
Less than 10 meters
45 meters
141 meters

The average number of pile strikes per minute is estimated to be approximately 38 blows
per minute or approximately one blow every 1.5 seconds. Table 3 shows the number of
blows per pile and the maximum peak, RMS, and SEL levels and range of RMS and SEL
levels measured. The time histories for the 10-meter and 280-meter locations are shown
in Figures 1 and 2.
Table 3 – June 6, 2018 Summary
Pile ID

24” Concrete
#4
1

Time

10:38
10:48

Distance
10
55
280

Data invalid for particular day.

Peak

RMS

Max

Mean

Range

191
NA1
146

173
NA1
126

175-165
NA1
136-113

One-Second
SEL
Mean
Range

161
NA1
117

165-154
NA1
127-106

Single Pie
Number of
Cumulative
pile strikes
SEL

182
NA1
140

71

Figure 1

Figure 2

Memo
To:

Bill Martin
AECOM

From:

Torrey Dion

Date:

June 13, 2018

Re:

423 4th Street Suite S1W
Marysville, CA 95901
Ph (530) 777-9269
Email – kpommerenck@illingworthrodkin.com
www.iandrinc.com

Chevron Long Wharf Maintenance and Efficiency Project –Hydroacoustic
Measurements

Subject:

Preliminary Results of the June 11, 2018 Hydroacoustic Measurements

The following is a summary of the work completed on June 11, 2018 for the driving of
two 14-inch steel H piles at the Chevron Long Wharf. Table 3 shows the summary of the
hydroacoustic measurements. Piles were installed using a vibratory hammer.
The hydroacoustic monitoring will be conducted in accordance with the requirements of
the United States Army Corps Engineers (Corps), and the National Marine Fisheries
Service (NMFS) Biological Opinion 1. The monitoring will be done in accordance with
the methodology outlined in this Hydroacoustic Monitoring Plan. The monitoring will be
conducted based on the following:
•
•
•

•

Be based on the dual metric criteria (Popper et al. 2006) and the accumulated
sound exposure level (SEL);
Establish field locations that will be used to document the extent of the area
experiencing 187 decibels (dB) SEL accumulated;
Describe the methods necessary to continuously assess underwater noise on a
real-time basis, including details on the number, location, distance and depth of
hydrophones, and associated monitoring equipment;
Provide a means of recording the time and number of pile strikes, the peak sound
energy per strike, and interval between strikes;

Three hydrophones were deployed to establish the needed data to calculate the
attenuation rate and the distances to the various criteria. One hydrophone was placed at
10 meters, a second was placed at 55 meters, a third hydrophone was placed at 280
meters. Hydophones were placed at mid depth in the water at approximately 20 feet deep
for both the 10-meter and 55-meter locations. The hydrophone at 280 meters was placed
at a depth of about 5 feet due to shallow water conditions further from the wharf.

1

National Marine Fisheries Service, West Coast Region, Tracking Number WCR-2016-5530, Dated June
20, 2017

The 280-meter hydrophone did not record any distinguishable pile driving levels. Levels
from the 280-meter hydrophone were representative of water current noise have been
included in Figures 3 and 6.
The distances to the 187 dB and 183 dB Cumulative SEL thresholds were calculated
using a 21 log drop off rate based off field measurements. Table 1 shows the per pile and
daily distances to the two criteria.
Table 1 – Distances to the NMFS Cumulative SEL Thresholds (dB re: 1µPa-sec2)
Distances are in Meters
Day

Pile ID

6/11
6/11

14” Steel H Pile #6
14” Steel H Pile #7

Distance to
187 dB Cumulative SEL
(meters)
Less than 10 meters
Less than 10 meters

Distance to
183 dB Cumulative SEL
(meters)
Less than 10 meters
Less than 10 meters

The distances to the 190 dB RMS for pinnipeds, 180 dB RMS for cetaceans, 160 dB
RMS for marine mammals and 150 dB RMS for fish were established based on the
average daily maximum RMS levels measured. The attenuation rate is assumed to be a 21
log drop off in this case. Table 2 shows the various distances.
Table 2 - Distances are based on an
Average RMS level of 150 dB re 1µPa at 10 meters
Criteria
190 dB RMS for pinnipeds
180 dB RMS for cetaceans
160 dB RMS for marine mammals
150 dB RMS for fish

Distance in Meters
Less than 10 meters
Less than 10 meters
Less than 10 meters
10 meters

Table 3 shows the maximum peak, RMS, and SEL levels and range of RMS and SEL
levels measured. The time histories for the 10-meter, 55-meter, and 280-meter locations
are shown in Figures 1 through 6.
Table 3 – June 6, 2018 Summary
Pile ID

Time

Distance

Peak
Max

1

14” Steel #6

8:14
8:30

14” Steel #7

9:18
9:42

10
55
280
10
55
280

162
156
NA1
165
154
NA1

10-Sec Average
RMS
Mean
Range

150
134
NA1
149
132
NA1

151-146
140-128
NA1
151-144
137-119
NA1

Levels not considered due to high water current noise.

One-Second
SEL
Mean
Range

147
132
NA1
146
130
NA1

151-138
142-126
NA1
151-134
141-112
NA1

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6
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Appendix E Worker Environmental
Awareness Training Brochure

Prepared for: Chevron Products Company

AECOM

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.
o 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.
o 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 §3511 – 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 other than those in the IHA,
or if a species for which authorization has been granted but
the number of authorized takes has been met enters or
approaches the ZOI all activities shall be shut down until the
animal is seen leaving the ZOI 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 piledriving 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

Long Wharf
Maintenance and
Efficiency Project
WORKER ENVIRONMENTAL
AWARENESS TRAINING
Protection of

Marine Mammals

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. Other
contacts include Mandi McElroy (designated
biologist) at 706-254-8717.

Fish

SENSITIVE SPECIES

Harbor Porpoise

Longfin Smelt

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.
♦ Have spotted coats in a variety of shades from white
or silver-gray to dark brown or black. They are true
seals, having no external ear flaps. They have small
flippers and move on land by flopping along on their
bellies.
♦ Shutdown Zones: 115 feet-impact/50 feet-vibratory
California Sea Lion

FISH
♦ Size: 3-inches
♦ Threatened under CESA

Chinook Salmon

♦ Size: 36-inches
♦ Endangered /
Threatened under
ESA & CESA

Green Sturgeon

♦ They are 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.
♦ Shutdown Zones: 850 feet-impact/100 feet-vibratory
Gray Whale

♦ Size: 4.5-6.5 feet
♦ Threatened under ESA

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.

♦ Second most common marine mammal species in the
Project area.
♦ Their color ranges from chocolate brown in males to
a lighter golden brown in females. They are known
for their noisy barking. They are not “true” seals,
having external ear flaps and large flippers that they
use to “walk” on land.
♦ Shutdown Zones: 115 feet-impact/50 feet-vibratory

♦ They 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). They have a dorsal hump instead of a
fin, and a series of small bumps between the hump
and tail flukes.
♦ Shutdown Zones: 1,150 feet-impact/100 feetvibratory
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Refinery Long wharf Maintenance & Efficiency Proiect
Education and Training Meeting
Attendee sign-ln sheet

Date: May 14, 2OL8
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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Date: May 14, 2OLg
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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