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1 INTRODUCTION

Biological monitoring for the Port of San Francisco (Port) was conducted in support of
construction of the Brannan Street Wharf Project (BSW). The BSW Project includes
constructing a 57,000-square-foot pile-supported park at the former site of Pier 36 in
San Francisco, California. The completed Brannan Street Wharf will be approximately
830 feet (253 meters) long, and will vary in width from approximately 10 feet
(3 meters) at the northern end to approximately 140 feet (43 meters) at the southern
end. The deck will consist of a mixture of precast and cast-in-place concrete
components, topped by a cast-in-place architectural finish slab. The deck will be
supported by approximately 261 concrete and steel piles, to be driven to depths of more
than 60 feet (18 meters) below the mud line. The wharf structure will cantilever over
the existing seawall and interface with the existing Embarcadero sidewalk
(USACE 2011).

The main components of the BSW include a 400-foot-long (122-meter) lawn, a
waterside walkway with seating, shade-sheltered picnic and game tables, and a
small float and ramp for landing and launching small human-powered craft (kayaks
and row boats).

Before construction, the Port and the USACE consulted with the National Marine
Fisheries Service (NMFS) which issued an Incidental Harassment Authorization (IHA)
(NMFS 2012a) requiring biological and noise monitoring for the BSW Project. NMFS
also issued a Project Biological Opinion (BO) (NMFS 2011) based on its review of the
BSW Project which included measures to protect listed species.

Biological resource monitoring was conducted periodically during both steel and
concrete pile driving from July through November 2012. Monitoring was focused on
marine mammals and fishes; bird predation was also assessed during fish monitoring.
The construction company the Dutra Group drove both steel and concrete piles.
Concrete piles were driven using impact methods only, while steel piles were driven
using a combination of impact and vibratory methods. The Dutra Group used US
Army Corps of Engineers (USACE) and NMFS-approved sound attenuation methods
(bubble curtains) during all steel impact pile-driving to minimize noise.

Underwater noise monitoring was conducted during both steel and concrete pile driving
activities from July through September by Municon. Noise monitoring was conducted
at prescribed depths from a vessel and on the piers to measure sound attenuation in
order to delineate zones of influence for biological monitoring.
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2 BACKGROUND

The Port maintained compliance with the IHA (NMFS 2012a) and with the Project BO
(NMFS 2011) for noise by performing sound monitoring for underwater noise levels in
accordance with the NMFS approved Hydroacoustic Monitoring Plan (USACE and
Port 2012) Appendix A. This monitoring provided the quantitative data on the sound
pressure from vibratory and impact pile driving necessary to confirm or establish zones
of influence (ZOl) related to the sound threshold for fish and marine mammals used in
visual monitoring. Results from noise monitoring are contained in Appendix B.

The Marine Mammal Protection Act (MMPA) prohibits the intentional harassment of
marine mammals. NMFS defines harassment as “any act of pursuit, torment, or
annoyance which has the potential to injure a marine mammal or marine mammal stock
in the wild (Level A harassment) or has the potential to disturb a marine mammal or
marine mammal stock in the wild by causing disruption to behavioral patterns,
including, but not limited to, migration, breathing, nursing, breeding, feeding, or
sheltering (Level B harassment). After consultation with NMFS, the Port was issued an
IHA under Section 101(a)(5)(D) of the MMPA which allows for the incidental take (by
Level B harassment only) of 138 Pacific harbor seals (Phoca vitulina richardii), 69
California sea lions (Zalophus californius), 69 harbor porpoises (Phocoena phocoena)
and five gray whales (Eschrichtius robustus) (NMFS 2012a) during the BSW Project.

Biologists ensured the Port maintained IHA compliance for marine mammals by
visually monitoring for the presence and behavior of marine mammals during pile
driving. Methodologies for the biological monitoring protocols used in this project were
presented in a biological monitoring protocol report included in Appendix C. Biological
monitoring was conducted in conjunction with noise monitoring to establish the
monitoring ZOI (Level B harassment zone, alternatively called ZOl for disturbance, the
disturbance zone, or the disturbance ZOIl) and the exclusion zone which delineates
Level A harassment zones as recommended in the NMFS-approved Marine and Noise
Monitoring Plan for the adjacent and concurrent 34th America’s Cup/Cruise Terminal
Project (Marine and Noise Monitoring Plan 2012) Appendix D. Data collection sheets
used during the biological monitoring are included in Appendix E.

Pile driving was conducted by the Dutra Group which used both USACE- and
NMFS-approved sound attenuation methods (soft start, bubble curtain and cushion
blocks) to mitigate for sound effects as required by the IHA. These methods and
protocols for monitoring noise are delineated in detail in the NMFS-approved Pier 36
Demolition/Brannan Street Wharf Project Hydroacoustic Monitoring Plan (USACE and
Port 2012) in Appendix A. Noise was monitored by MUNICON consultants in
conjunction with biological monitoring which was performed by Tetra Tech, Inc.
(TYAEW JV) for marine mammals and birds and by A.A. Rich and Associates (AAR)
in conjunction with TYAEW JV for fish.
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2. Background

Previously reported hydroacoustic data were used to determine the initial distances for
monitoring for this project where sound was anticipated to reach levels that could result
in injury (Level A, exclusion zone) or disturbance (Level B, ZOI) to marine mammals.
The size of the disturbance ZOI varies depending on the type of pile driving. NMFS
recommended a preliminary 3,038-foot (926-meter) radius disturbance ZOI around a
vibratory pile-driving site for both cetaceans and pinnipeds. No threshold for the
exclusion zone for vibratory pile driving was given; sound levels from vibratory pile
driving do not exceed the Level A harassment threshold. For impact pile driving, a
7-foot (2.2-meter) radius ZOl was recommended for injury to cetaceans (whales,
dolphin, porpoise) with no distance set for injury to pinnipeds, and a 151-foot
(46-meter) ZOI for disturbance to pinnipeds (seals) (Marine and Noise Monitoring Plan
2012; NMFS 2012a, 2012b). The actual ZOls utilized in the BSW Project were
established during the project by the noise monitoring findings.

NMFS also required biological monitoring of protected fishes during pile driving.
Monitoring focused on potential effects on the Endangered Species Act (ESA) listed
threatened Central California Coast (CCC) steelhead (Oncorhynchus mykiss) distinct
population segment (DPS) and the ESA threatened Southern DPS of the North
American green sturgeon (Acipenser medirostris) and their designated critical habitats.
According to the Project BO, the following reasonable and prudent measures were
necessary and appropriate to minimize take of CCC steelhead and green sturgeon
(NMFS 2011):

1.  Undertake measures to minimize harm to steelhead and green sturgeon from
demolition, construction, and degradation of aquatic habitat;

2. Ensure the fisheries monitoring program minimizes harm and mortality of
steelhead and green sturgeon, and assists in the evaluation of project effects
on salmonids and green sturgeon; and

3. Prepare and submit reports regarding construction of the proposed project and
the results of the fisheries monitoring program.

Furthermore the terms and conditions in the Project BO include the “evaluation of fish
mortality and injury rates through the use of visual observations and collections during
pile driving events.” AAR conducted all fish monitoring and prepared a summary
report of the monitoring; that report and associated appendices and datasheets are
provided in Appendix F. Concurrent with fish monitoring, T/ AEW JV monitored bird
behavior and observed fish predation and strikes during pile driving.

Noise monitoring data collected from pile driving projects throughout the bay indicate
that sound pressure levels resulting from the proposed project’s pile driving will in
some instances exceed the dual metric criteria and therefore likely result in injury to
CCC steelhead and green sturgeon. With the use of a bubble curtain at the BSW
Project, none of the proposed pile driving exceeded the 206 dB re: one micropascal
peak sound pressure level threshold. However, some of the pile driving exceeded the
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2. Background

accumulated Sound Exposure Level (SEL) threshold of 187 dB re: one micropascal
squared-second for physical injury and the 150 dB root mean-square pressure (RMS)
threshold for behavioral responses. The Dutra Group used a bubble curtain to attenuate
sound levels which in turn reduced the distance in which the fish were affected by these
elevated sound levels (NMFS 2011).
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MONITORING METHODS

3.1

3.2

NOISE MONITORING

In accordance with the IHA, the NMFS BO, and pertinent permit conditions for the
BSW Project, field operations for noise monitoring were conducted to obtain data as
follows:

1. Using sound meters to measure baseline of ambient noise in the vicinity of
pile driving locations; and

2. Measuring noise from vibratory and impact pile driving to establish/confirm
threshold distances.

Noise monitoring was performed prior to pile driving to acquire ambient underwater
sound levels in the vicinity of the project, as well as during all steel and concrete pile
driving from locations on Pier 32, Pier 38, and on the pile driving barge and a small
mobile vessel. Noise monitoring was performed for seven weeks from July 25th to
September 14th. Noise monitoring in the immediate vicinity of pile driving ceased as
of August 16th as disturbance zones were clearly identified for both concrete and steel
pile driving activities. Noise monitoring was performed in accordance with the NMFS-
approved hydroacoustic monitoring plan found in Appendix A. Measurements were
used to determine approximate distances where SELs will equal the maximum exposure
levels of 180 dB for marine mammals, 183 dB for small fish, and 187 dB for large fish
for both steel and concrete piles. These findings and pile driving records are presented
in Appendix B.

MARINE MAMMAL MONITORING

The biological monitoring protocol report included in Appendix C describes the
observation and reporting methodologies for marine mammals, birds, and fishes used
during pile driving. Methodology information for BSW biological monitoring is also
described below.

TU/AEW JV, assisted by AAR, monitored the presence and behavior of marine
mammals during pile driving to assist the Port with IHA compliance. Marine mammals
were monitored for the first 10 days of concrete pile driving and the first 24 days of
steel pile driving. Marine mammal observers (MMO) visually monitored the presence
and behavior of marine mammals 30 minutes before, during, and after all pile driving.
The MMOs complied with IHA (NMFS 2012a) mitigation requirements 7b and 7c,
which required (1) monitoring of the exclusion zone to ensure that no marine mammals
enter; and (2) notification of the on-site engineer if a marine mammal is seen within or
approaching the exclusion zone prior to the start of impact pile driving. MMOs
observed and recorded the number, type, location, and behavior of all marine mammals
in the designated exclusion zone.
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2. Background

3.3

The exclusion zone was established based on the IHA by NMFS for all in-water impact
pile driving of 164 feet (50 meters) around each pile (Figure 2) to avoid exposing
marine mammals to sounds at or above 180 dB RMS or Level A harassment levels.
This zone was monitored during pile driving to ensure no marine mammals entered this
radius. An exclusion zone for vibratory pile driving was considered unnecessary to
prevent Level A harassment as sound levels did not exceed the Level A harassment
threshold (Marine and Noise Monitoring Plan 2012; NMFS 2012a and 2012b).

Observers scanned the surface of the water around the pile driving within and outside
the exclusion zone in search of marine mammals during the survey. MMOs scanned the
exclusion zone and out to the vessel transit boundary (Figure 1) and past into the ZOlI
(disturbance zone ZOl) i.e. up to a half mile beyond with unaided eyes and further with
8 x 42 binoculars during daylight observations (out to 6,233 feet [1,900 meters]). From
July 27 through 30, 2012, during steel pile driving, the MMO was stationed on a
platform on the pile-driving barge. From July 31 through August 10, 2012, during steel
pile driving the MMO was stationed on a boat that was moved within and outside of the
exclusion zone, depending on visibility and the location of the barge. From August 13
through November 15, 2012, the MMO was stationed near the eastern end of Pier 32.
Concrete pile driving began on August 13 and continued through August 24. Steel pile
driving resumed August 27 — September 5, and resumed on November 12-15 at which
time monitoring completed. The project location and MMO stations are shown in
Figure 1. Observations from the boat were made during continuous (all day) transit
within and along the boundary (Figure 1). The exclusion zone around the piles
established to avoid exposing marine mammals to Level A harassment is shown in
Figure 2.

The MMOs observed and recorded start and stop times, environmental and ambient
conditions (such as visibility, tide, and other human activity in the area), and other
details related to the pile driving on standardized data sheets. Pile-related data, such as
pile type, pile numbers, and pile driving start/stop times, were noted and updated
throughout the day if needed. In addition, the number, type, location, and behavior of
any marine mammal observed within the designated exclusion zone and the ZOI were
recorded; initial behaviors and any changes in behavior (such as reactions) were noted.
MMOs kept a photo documentation log and made diagrams when necessary.

BIRD PREDATION OBSERVATIONS

Bird predation and general behavior were monitored concurrently with fish and marine
mammal monitoring during the first 10 days of steel pile driving (July 27 through
August 10, 2012), and during the first 10 days of concrete pile driving (August 13
through 24, 2012). This monitoring was conducted by the marine mammal observer.
See Figure 1 for monitoring location. Monitors scanned with unaided eyes and with
8 x 42 binoculars during daylight observations. Any occurrence of birds feeding on fish
during or immediately after pile driving was recorded on standardized data sheets
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2. Monitoring Methods
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2. Monitoring Methods
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2. Monitoring Methods

general bird activity and behavior were observed immediately before, during, and
immediately after pile driving, and any atypical behavior was noted on the data sheets.
Start and stop times, environmental and ambient conditions (such as visibility, tide, and
other human activity in the area), and other details related to the pile driving were
recorded on standardized data sheets. Pile-related data, such as pile type pile numbers,
and pile driving start/stop times, were noted and modified throughout the day if needed.

34 FISHERIES MONITORING

Fish monitoring was conducted for 10 days for each pile type. Steel pile driving was
conducted on July 27, 30, 31, August 1-3, and, August 6-9; concrete pile driving was
conducted on August 13-17, and August 20-24. From July 27th - August 6th, the fish
monitor began searching for fishes before pile driving began, but at about the same time
(6:45 am) that various other activities (e.g., shuttling people to the barge) had begun.
From the onset of the fish monitoring, the monitors reported that the visibility in the
water was very poor, even prior to pile driving activities, and no fishes were observed.
Thus, beginning on August 7th to the end of the monitoring, the fish monitors began
searching for fishes earlier, between 6:15-6:30 am. To assist with seeing fish, the fish
monitors used a high-powered flashlight throughout each day of monitoring. Methods
used to monitor fisheries are described in Appendix F.

3.5 REPORTING FOR MARINE MAMMAL, BIRD PREDATION, AND FISHERIES
MONITORING

Data summaries and completed data sheets for all biological monitoring events were
completed by 9:00 a.m. on the first Monday after the prior week’s monitoring activities.
As required by NMFS, the Port sent the daily and weekly summary noise and marine
mammal reports to NMFS. Copies of the weekly summary narrative reports are
included in Appendix E (marine mammals and bird predation) and Appendix F
(fisheries).

3.6 REPORTING FOR NOISE MONITORING AND PILE DRIVING

Summaries of weekly and daily pile driving records were submitted to NMFS the week
following the pile driving activities. In addition, weekly noise monitoring summary
reports were also submitted to NMFS the week after measurements were collected for a
period of seven weeks. Appendix B includes the noise monitoring workplan describing
approach and methodology, descriptions of daily hydroacoustic monitoring stations, the
total number of pile strikes per day, the peak sound pressure level, and accumulated
SEL per day for each location for the three weeks of noise monitoring required which
included the initial installation of 15 steel piles and 12 concrete piles.
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RESULTS

4.1

4.2

Monitoring results are summarized below.

NOISE RESULTS

Results of noise monitoring are presented in Appendix B. A summary of MUNICON
results for the BSW Project is as follows: measurements indicated that the mean
average ambient noise levels recorded at Pier 32 were 174 dBz, and 169 dBz at Pier 38.
During steel pile driving activities SEL sound levels ranged from 191-195 dBz at a
distance of 60 feet (18 meters) on the noise monitoring boat, and from 166-185 dBz at a
distance of 550-700 feet (167-213 meters) at Pier 38, and from 174-177 dBz at a
distance of 840-915 feet (256-279 meters) at Pier 32. During concrete pile driving
activities, SEL sound levels ranged from 183-190 dBz at a distance of 45-90 feet (14-27
meters) on the monitoring boat, from 165-180 dBz at a distance of 375-700 feet (114-
213 meters) at Pier 38, and from 170-177 dBz at a distance of 800-990 feet (244-302
meters) at Pier 32. The ZOI and exclusion zone were delineated and adjusted as needed
during construction at BSW based on the IHA and upon these findings. Based on the
results of the noise monitoring, these measurements showed that the ranges for these
two zones were smaller than those originally prescribed by NMFS.

MARINE MAMMAL MONITORING RESULTS

Observations were made on ten concrete pile driving days and 24 steel pile driving days
between July 27 and November 15, 2012 (Table 1). A total of 74 harbor seals, 36
California sea lions, and 29 harbor porpoise sightings were recorded during this time
(Table 1). Pinnipeds were observed on every monitoring day.

Harbor seals and sea lions were generally observed at distances of 200 to 1,000 feet (61
to 305 meters) from pile-driving activities. Harbor porpoises were observed much less
frequently, farther out in the bay and typically at a distance of 1,200 feet (365 meters)
or more. They were spotted only on the east side of the vessel transit boundary. These
observations were all outside of the exclusion zone. No marine mammal was observed
within the exclusion zone. Harbor seals were the most commonly observed species in
the area, typically between 200 to 600 feet (61 to182 meters) from the pile driving. On
fewer occasions, they were spotted out to 1,000 feet (305 meters) from the barge while
pile driving was occurring. No individuals of this species showed any sign of
disturbance even with the proximity to the pile driving. Sea lions were observed
typically farther from the pile driving (600 to 1,000 feet [182 to 305 meters]) and
harbor porpoise were observed only outside the vessel transit boundary. No behavioral
changes or signs of disturbance or reactions were observed in any of the individuals of
sea lion or harbor seal in the survey zone or exclusion zone. No work delays or shut
downs were required for any species. See Appendix E for completed data sheets and
compiled text summaries.
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3. Results

4.3

4.4

BIRD PREDATION OBSERVATIONS RESULTS

Observations were made on 10 concrete pile driving days and 10 steel pile driving days
between July 27 and August 24, 2012 (Table 1). No occurrences of bird predation on
fish were observed during the survey. Western gull (Larus occidnetalis), Caspian tern
(Sterna caspia), double-crested cormorant (Phalacrocorax auritis) and brown pelican
(Pelicanus occidentalis) were seen frequently in the area. Birds were often observed
feeding within the project area; however, none were observed taking dead fish
associated with pile-driving impacts.

FISHERIES MONITORING RESULTS

Fisheries monitoring during steel pile driving was conducted on July 27, 30, 31,
August 1 to 3, and, August 6 to 9. Fisheries monitoring during concrete pile driving
was conducted on August 13 to 17, and August 20 to 24. No dead or injured fish were
observed throughout the monitoring period. No work delays or shut downs were
required for any fish species. Water visibility was often poor because of the high level
of turbidity , turbulence during pile driving, and generally dark conditions in the water
early in the morning. Live fish were observed only on August 9. Many small (1 to
2 inch [2 to 5 centimeter]) unidentified fish were observed prior to pile driving and
other activities (before the formal monitoring start time). The fish were not seen once
pile driving commenced. Fisheries monitoring results are presented in Appendix F.
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3. Results

TABLE 1. MARINE MAMMAL MONITORING DATES, OBSERVER POSITION, NUMBER AND
TyPE OF PILES DRIVEN, AND NUMBER AND TYPES OF SPECIES OBSERVED

Number of Species Observed

Brannan Street Wharf Biological Monitoring

Number of
Monitoring Piles Harbor Sea Harbor
Date Position Driven Type of Pile Seal Lion Porpoise
7/27/2012 Crane Barge 1 Steel 2 1 0
7/28/2012 Crane Barge 1 Steel 3 0 0
7/31/2012 Boat 2 Steel 1 1 0
8/1/2012 Boat 4 Steel 3 1 3
8/2/2012 Boat 5 Steel 4 2 0
8/3/2012 Boat 5 Steel 2 2 1
8/6/2012 Boat 5 Steel 2 1 0
8/7/2012 Boat 5 Steel 2 1 5
8/8/2012 Boat 5 Steel 3 0 0
8/9/2012 Boat 7 Steel 3 2 0
8/10/2012 Boat 7 Steel 4 1 0
8/13/2012 Pier 32 1 Concrete 2 0 0
8/14/2012 Pier 32 4 Concrete 0 2 0
8/15/2012 Pier 32 4 Concrete 1 0 1
8/16/2012 Pier 32 5 Concrete 3 1 0
8/17/2012 Pier 32 5 Concrete 2 1 0
8/20/2012 Pier 32 4 Concrete 3 2 0
8/21/2012 Pier 32 6 Concrete 1 0 0
8/22/2012 Pier 32 7 Concrete 2 0 2
8/23/2012 Pier 32 5 Concrete 2 4 0
8/24/2012 Pier 32 6 Concrete 3 2 0
8/27/2012 Pier 32 5 Steel 1 2 4
8/28/2012 Pier 32 8 Steel 3 0 0
8/29/2012 Pier 32 7 Steel 1 1 6
8/30/2012 Pier 32 6 Steel 1 1 4
8/31/2012 Pier 32 6 Steel 2 2 3
9/4/2012 Pier 32 4 Steel 3 1 0
9/5/2012 Pier 32 1 Steel 0 1 0
11/7/2012 Pier 32 4 Steel 2 1 0
11/8/2012 Pier 32 5 Steel 4 0 0
11/9/2012 Pier 32 5 Steel 1 1 0
11/12/2012 Pier 32 6 Steel 4 1 0
11/14/2012 Pier 32 8 Steel 3 1 0
11/15/2012 Pier 32 1 Steel 1 0 0
TOTAL 160 74 36 29
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5 CONCLUSIONS

The size of the ZOI for the project was adjusted depending on the type of pile driving.
We initially followed NMFS recommendations which state according to published
thresholds that neither vibratory or impact pile driving produces sound pressure levels
of sufficient intensity to cause injury (Level A harassment) to pinnipeds regardless of
distance; that vibratory pile driving also does not produce sound pressure levels of
sufficient intensity to cause injury (Level A harassment) to cetaceans; and that a
preliminary 3,038-foot (926-meter) radius ZOI around a vibratory pile-driving site for
both cetaceans and pinnipeds is recommended. In addition, that impact pile driving
may cause injury to cetaceans at a distance of 7 feet (2.2 meters) or less, and could
cause disturbance to pinnipeds or cetaceans at 151 feet (46 meters) or less (77 Code
of Federal Regulations [CFR] 106). Real time findings of noise monitoring during the
BSW Project indicated that ZOI distances were less than the recommended distances.
They were thus adjusted in the course of the project to reflect the levels measured by
the field staff during the pile driving sessions; the ZOI safety zones for marine
mammals were reduced based on the actual recorded SELSs.

Our observations of marine mammal behavior during BSW pile driving were
consistent with effects reported elsewhere. Neither pinnipeds nor cetaceans were
observed within distances of pile driving at BSW expected to cause behavioral
disturbances, based on sound thresholds described in 77 CFR 106. In addition, no
marine mammal species was observed to react behaviorally to the pile driving. There
was no Level A or B harassment or takes to any marine mammals during the BSW
pile driving monitoring. There were no work stoppages or delays. The marine
mammal ZOls recommended by NMFS were modified in the course of the BSW
Project based on noise monitoring results. Based on noise monitoring results, zones
were smaller than originally recommended. With the use of a bubble curtain at the
BSW Project, none of the proposed pile driving exceeded the 206 dB peak threshold.
However, some of the pile driving exceeded the 187 dB SEL threshold for physical
injury and the 150 dB RMS threshold for behavioral responses. Noise monitoring
results are presented in Appendix B.

No bird predation on fish kills associated with of pile-driving impacts were observed.
The species and abundance of birds near the BSW Project site was typical for the time
of year when pile driving occurred. No injured or dead fish were noted in the project
vicinity at any time throughout the monitoring period. Given the poor water visibility, it
is unknown if any ESA-listed steelhead, North American green sturgeon, or any other
fishes might have been in the area. Fisheries monitoring conclusions are presented in
Appendix F.
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APPENDIX A

PIER 36 DEMOLITION/BRANNAN STREET WHARF
PROJECT HYDROACOUSTIC MONITORING PLAN
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INTRODUCTION

The U.S. Army Corps of Engineers (USACE) and the Port of San Francisco (Port) are
undertaking the Pier 36 Demolition/Brannan Street Wharf Project to demolish and remove the
existing Pier 36 along the San Francisco Embarcadero and construct a 57,000 square-foot open
space, pile-supported park, the Brannan Street Wharf (BSW), in its place. The overall Project is
divided into two major components: Demolition of the existing Pier 36 and construction of the
BSW project. The USACE is undertaking the demolition and removal of the existing Pier 36.
Immediately following the demolition of Pier 36, the Port will begin construction of the BSW at
the former Pier 36 site.

The BSW park will provide a new public open space atop a pile-supported deck over the San
Francisco Bay. The park will landscaped to provide a major new public amenity for passive
recreational enjoyment in the South Beach Waterfront area. It will be oriented in a north-south
configuration, and will connect alongside the eastern side of the Embarcadero Promenade. The
northern end of the park will begin south of Piers 30-32, extending south for about 830 feet to a
point south of Pier 36. The BSW park will have a wedge shape, with a width ranging from
approximately 10 feet at its narrowest point at the northern end, widening to approximately 140
feet at the southern end (Figure 1).

Figure 1. Brannan Street Wharf Site Plan (Port of San Francisco 2010)
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PROJECT DESCRIPTION

The Pier 36/BSW site is located in San Francisco City and County, California, on the San
Francisco Bay waterfront. The pier sits four blocks south of the San Francisco Oakland Bay
Bridge at a longitude and latitude of 122°23'13.34"W and 37°47'1.07"N (Figure 2).

Figure 2. Pier 36 Project Vicinity Map (USACE 2011a)

The site (San Francisco Assessor’s Block 9900, Lot 034, 036) is located between Pier 30-

32 and Pier 38 directly fronting the east side of waterfront street, the Embarcadero. The site is in
proximity of the intersection of Brannan and Townsend Streets with the Embarcadero, within the
South of Market (SOMA) district of San Francisco (Figure 3).
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Figure 3 — Pier 36 Site Location (Port of San Francisco 2011)

The Pier 36 Demolition project will begin in March 2012 and is expected to take approximately
four months to complete. Construction of the BSW will follow the demolition, beginning in
approximately June 2012, and is expected to be completed within 13 months. In-water work,
including pile driving, will not extend beyond November 30, 2012 to avoid the peak migration
period for salmonids and spawning adult green sturgeon. Construction will be conducted during
daylight hours, except for a section of wharf near Pier 32, which will require double shifts to
minimize impacts to traffic on the Embarcadero.

Construction of the Brannan Street Wharf will require the installation of 262 steel and concrete
piles and 57,000 square feet of new decking (116, 24-inch diameter steel pipe piles and 146, 24-
inch diameter octagonal concrete piles). All piles will be driven to depths of more than 60 feet
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below the mudline in water depths ranging approximately 2 to 15 feet at mean low lower water
(MLLW) and will be installed using a combination of impact and vibratory hammer driving
methods. Pile driving will be done from the water using a barge-mounted marine crane and other
construction activities will be primarily done from land.

Only one pile type (24-inch concrete or 24-inch steel) is expected to be installed on any given
day. Concrete piles will be driven into the bay using impact driving methods only, while steel
shell piles will be driven using a combination of impact and vibratory driving methods. All
Impact pile driving will employ a “soft start” technique. To reduce sound levels during pile
driving, an unconfined bubble curtain system will be used to place all steel shell piles when
water depth is greater than 2 feet deep.’ Bubbles in the water attenuate noise energy by
disrupting the sound waves and on other projects in the San Francisco Bay area, such systems
have been shown to reduce peak sound levels by 5 to15 decibels (dB) (Caltrans 2009a). The
proposed pile driving work is summarized in Table 1 and detailed in the following paragraphs.

Table 1. Proposed Pile Driving for the Pier 36/Brannan St. Wharf Project

Pile Tgtal Pile Attenuation Ml_nutes of Impact Max Piles
Type Piles Driver device Vlb_ra_tory BlOW.S per Per Day
Proposed Driving Pile
24-inch
octagonal 146 Impact None n/a 800 8
concrete
24-inch Vibratory
steel 116 and Bubble 8:00 300 5
Curtain
shell Impact

24-Inch Octagonal Concrete Piles

Approximately 146 24-inch octagonal concrete piles will be driven in water depths ranging from
2 to 15 feet mean lower low water (MLLW) with an impact pile driver to a depth of
approximately 60 feet below the mudline elevation. The substrate at the site includes
approximately 20 feet of Bay Mud underlain by a sand mixture. The total time of pile driving for
each pile is estimated to be 20 minutes in duration. During one work day, five to eight of these
piles may be installed. Up to 800 blows from an impact driver will occur for each pile, using a
DelMag D46-32 diesel impact hammer, producing approximately 122,000 foot-pounds (ft-1bs)
maximum energy per blow, 1.5 seconds per blow (sec/blow) average.

24-Inch Steel Shell Piles

Two rows of 24-inch steel shell piles (approximately 116) will be installed nearest the shoreline
as pier support piles. These will be used instead of concrete piles due to the presence of rock dike
material along the shoreline. These piles will be driven through waters with a depth of
approximately 0 to 6 feet MLLW, depending on the location and tides. As with the concrete
piles, they will be driven to a depth of approximately 60 feet below the mudline. The substrate at
the site includes a layer of rocky dike material and Bay Mud underlain by a sand/clay mixture.
During one work day, three to five of these piles may be installed. Each pile will be driven for 20

1 A bubble curtain is not planned to be used for attenuation of noise energy associated with driving concrete piles, due to the cost
of using the bubble curtain and the lack of exceedance of the 206dB threshold expected from driving the concrete piles without it.
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to 30 minutes. Installation will begin with approximately 8 to 15 minutes of vibratory pile
driving, and finish with up to 300 blows from an impact hammer using the DelMag D46-32
diesel hammer referenced for the 24-inch octagonal concrete piles.

THRESHOLDS FOR HIGH-INTENSITY SOUND

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 CDFG, 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 SEL for fish over 2 grams, and 183 dB for fish less than 2 grams (CalTrans,

2009a).

With the use of a bubble curtain during installation of the steel shell piles, none of the proposed
pile driving will exceed the 206 dB threshold. However, under all scenarios the proposed pile
driving will exceed the SEL threshold of 187 dB (though the use of bubble curtains during
installation of the steel shell piles will greatly reduce the area of effect). To estimate the distance at
which sound levels will exceed the 187dB criteria for injury to fish a pile driving sound assessment
(memo to NMFS file #151422SWR2011SR00130, July 5, 2011) was prepared. The assessment
resulted in zone’s of physical injury with radial distances of 178 meters for installation of the 24-
inch concrete piles (without bubble curtain), and 129 meters for the installation of the 24-inch
steel piles (NMFS 2012). Figure 4 below illustrates the anticipated zones of exceedance by pile

type.
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Figure 4. Expected zones of 187 dB threshold exceedence by pile type (NMFS 2012)
In accordance with the Terms and Conditions of the project Biological Opinion (NMFS 2012),

the following monitoring plan will be implemented to minimize harm and mortality of steelhead
and green sturgeon as well as assist in the evaluation of project effects on these species.
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HYDROACOUSTIC MONITORING METHODS

Monitoring will include underwater sound measurements within and at the threshold boundary of
where lethal sound impacts are anticipated, identification and collection of dead or moribund fish
during pile driving activities, and observation of bird predation/ behavior.

Any personnel or contractor conducting monitoring must have an appropriate bachelor’s degree
and a minimum of 3 years experience in noise monitoring and analysis (Experience in the San
Francisco Bay preferred). The contractor or monitoring personnel shall submit a monitoring
proposal based on this plan for review and approval by USACE, NMFS, and the Port of San
Francisco.

Underwater Sound Measurement

Underwater sound measurements will be conducted in the absence of construction activities,
during 10% of the impact pile driving for 24-inch concrete and 24-inch steel piles, and whenever
a new variable is introduced such as a substrate, pile material or pile driver.

Monitoring in the absence of construction activities will be conducted to determine background
underwater noise levels. This monitoring will include a minimum of three full 24-hour cycles at
the project site in the absence of construction activities. Data will be used to calculate 30-second
Root Mean Square (RMS) values for each 30 seconds of the three 24-hour cycles measured and
plot a Cumulative Distribution Function (CDF) (Washington Department of Transportation,
2011). Overall average background sound levels will be reported as the 50% CDF and include a
spectral analysis of the frequencies for a minimum of an hourly cycle (Washington Department
of Transportation, 2011).

In terms of monitoring during pile installation, the 24-inch concrete and 24-inch steel piles
chosen for monitoring will be representative of the various water depths in which piles are being
driven for the project.

Additionally, sound monitoring will be preformed to test the effectiveness of the bubble curtain
attenuation system during installation of the 24-inch steel piles. This bubble curtain monitoring
will be performed during driving of twelve 24-inch steel piles. Such monitoring will involve
measurements performed on pile strikes with the bubble curtain alternating between operational
(presence) and off (absence). To account for varying resistance as the pile is driven, the bubble
curtain will be turned off for 30 second periods during the beginning, the middle, and near the
end of the drive (Washington Department of Transportation, 2011). Pile driving should resume
for a minimum of two minutes after each 30 second period the curtain is off and thus if any piles
require less than 5 minutes to drive, the sound attenuation system would be turned off for only
two 30-second periods, one near the beginning and one near the end of the drive (Washington
Department of Transportation, 2011). Again, the specific piles chosen for attenuation
effectiveness monitoring will be representative of the various water depths in which piles are
being driven for the project.

Measurements are proposed to be taken between 10 and 20 meters from the pile being driven. A

clear line of sight between the hydrophone and the pile driver will be maintained, however the
exact measurement positions from the pile will be dependent on access to the construction area,
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concerns for safety of the monitors, and fluctuations caused by currents, waves and wind.
Therefore, the position distance referenced above is approximate. If sound pressure levels exceed
threshold levels at distances greater than those described in the Biological Opinion and repeated
in this monitoring plan, NMFS will be notified within 24 hours to determine how to proceed.
Any proposed changes in measurement frequency or location will be submitted in writing to
NMFS for pre-approval prior to implementation.

Hydrophones are proposed be placed at a depth below the surface approximately equivalent to
mid-channel at the location of measurement. A weighted tape measure will be used to determine
the depth of the water. If the water depth is shallower than 2 meters, hydrophones will be
positioned at a depth of 1 meter below the water surface. In order to allow for evaluation of
impacts to fish it is expected that peak sound pressure, accumulated unweighted SEL, and
RMSgg9, Sound pressure level will be measured. The peak pressure and accumulated SEL are the
sound descriptors most widely used to describe potential sound effects and resource agencies on
the West Coast have been using SEL to evaluate pile driving sound impacts to fish (CalTrans
2009a). For behavioral response of fish, the RMS sound pressure level of a pile driving pulse is
generally used (CalTrans 2009a).

The peak pressure is the highest absolute value of the measured waveform, and can be a negative
or positive pressure peak (CalTrans 2009a). The total sound energy in the pulse is equivalent to
the unweighted SEL for a plane wave propagating in a free field with units of dB re 1uPa2-sec
(CalTrans 2009a). The accumulated SEL is calculated as all sound pressure measured during pile
driving in one day at a location accumulated and referenced to one second. The RMSgqq, level is
determined by analyzing the waveform and computing the average of the squared pressures over
the time that comprise that portion of the waveform containing 90 percent of the sound energy
(CalTrans 2009a). This has been approximated in the field for pile driving sounds by measuring
the signal with a precision sound level meter set to the “impulse” RMS setting (CalTrans 2009a).
Peak pressures and RMS sound pressure levels will be expressed in dB re 1 puPa as well.

Any proposed changes in the sound descriptors to be measured would be submitted to NMFS in
writing for pre-approval prior to implementation of such changes.

Measurement Equipment

As recommended by CalTrans (2009a), measurements are anticipated to be made using
hydrophones that have a flat frequency response and are omni-directional over a frequency range
of 25 to 10,000 Hz. For example, CalTrans (2009a) suggests Reson Model TC-4013 or Model
TC-4033 hydrophones with PCB in-line charge amplifiers (Model 422E13) and PCB Multi-Gain
Signal Conditioners (Model 480M122) or equivalent systems be used to adjust the received
signals to appropriately measure and record the large range of sound pressures that pile driving
could generate.

The signals are anticipated to be fed into Integrating Sound Level Meters (SLM) which will
measure peak pressure and SEL. Quality recordings using a digital audio recorder (either solid
state or tape) would be made at times during attended measurements. As recommended by
CalTrans (2009a), the SLM is expected to have the ability to measure the unweighted peak sound
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pressure levels over relative short periods and is expected to be used to approximate the
unweighted SEL of each pile strike by measuring the one-second equivalent sound energy level
(Leq [1-sec]) using the C-weighting network setting or equivalent. All measurement equipment
will be required to have a frequency response of +1dB from 10 Hz to 10,000 Hz over the
anticipated measurement range and hydrophones of different sensitivities may be required
depending on the acoustic environment.

Alternative equipment or measurement procedures may be proposed by the contractor
performing the sound monitoring. In this case descriptions and specifications of such
equipment/measurement procedures would be provided to NMFS for pre-approval prior to
implementation.

Quality Control

Calibration of measurement systems would be established prior to use in the field. Calibration
would be performed using the following techniques described by CalTrans (2009a) or by
alternative techniques proposed by the contractor performing the sound monitoring and pre-
approved by NMFS:

1. Use an acoustically certified piston phone and hydrophone coupler that fits the
hydrophone to directly calibrate the measurement system. In this case, the volume
correction of the hydrophone coupler using the hydrophone is known so that the piston
phone produces a known signal that can be compared against the measurement system
response. The response of the measurement system is noted in the field book and applied
to all measurements.

2. Use the procedure described in 1 above to calibrate a “reference” hydrophone. The
reference hydrophone is then replaced with the field hydrophone used to make actual
measurements. Both the field and reference hydrophones would be required to have
manufacturer calibration certifications that would include the hydrophone sensitivities.
The sensitivity of the field hydrophone would be compared with the sensitivity of the
“reference” hydrophone. The difference between the two hydrophones is the offset that
would be applied to the measurements made using the “field” hydrophone. With this
method, the response of the reference system to the calibration tone is noted in the field
book along with the calculated “offset.” The calibration is applied to all measurements
made using the “field” hydrophone. This procedure is useful for different model
hydrophones that do not fit the piston phone coupler. These types of hydrophones are
typically more rugged, and therefore, may be preferable in construction environments.

The SLMs will be calibrated to the calibration tone prior to use in the field. The tone is
then measured by the SLM and is recorded on to the beginning of the digital audio
recordings that will be used. The system calibration status would be checked by
measuring the calibration tone and recording the tones. The recorded calibration tones are
used for subsequent detailed analyses of recorded pile strike sounds.

The effects of high current or water velocities on the hydrophone and resulting measurements
will be mitigated by attaching the to a nylon cord or a steel chain if the current is swift enough to
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cause strumming of the line (Washington Department of Transportation, 2011). The nylon cord
or chain will be attached to an anchor that will keep the line the appropriate distance from each
pile. Current Velocity will be measured concurrent to sound measurements (Washington
Department of Transportation, 2011). If velocity is greater than 1 meter/ second, a correlation
between sound levels and current speed will be made to determine whether the data is valid and
should be included in the analysis (Washington Department of Transportation, 2011). If water
velocity is expected to be greater than 1 meter/second, a flow shield around each hydrophone
may be used to provide a barrier between the irregular, turbulent flow and the hydrophone
(Washington Department of Transportation, 2011). Any strong currents will be noted in the field
notes (see below).

Field notes will be recorded during all measurements in a water-resistant field notebook and are
expected to include calibration notes, measurement positions, pile-driving information, system
gain setting, and equipment used to make each measurement (also see the “Reporting” section
for detailed acoustic monitoring data that must be collected)

BIRD PREDATION AND FISH MORTALITY MONITORING

Bird predation monitoring will be performed during all impact pile driving activities for the first
2 weeks of pile driving for each type of pile and will include observation and recording of any
occurrence of birds feeding on fish during and immediately following pile driving activities. The
objectives of such monitoring will be to:

e confirm the presence or absence of bird predation as an indicator of fish mortality;

e gauge the magnitude of bird predation by quantifying the number of bird strikes per
minute and the duration of the event;

e ldentify size and species of fish affected; and

e Collect and transfer of any dead green sturgeon or salmonids to NOAA-Fisheries.

If after 2 weeks of monitoring, no bird predation or dead fish are observed, the Port will consult
with NMFS to consider cessation of monitoring.

In accordance with the Terms and Conditions of the project Biological Opinion (NMFS 2012), If
any salmonids or sturgeon are found dead or injured during visual observations, NMFS biologist
Amanda Morrison will be contacted immediately by phone at (707) 575-6083 or at the NMFS
Santa Rosa Area Office at (707) 575-6050. All salmonid and sturgeon mortalities shall be
retained, placed in an appropriately-sized sealable plastic bag, labeled with the date and location
of collection, fork length, and be frozen as soon as possible. Frozen samples shall be retained by
the monitors or project biologist until specific instructions are provided by NMFS. The
biological samples may not be transferred to anyone other than the NMFS Santa Rosa Area
Office without obtaining prior written approval from the NMFS Santa Rosa Area Office,
Supervisor of the Protected Resources Division. Any such transfer will be subject to such
conditions as NMFS deems appropriate.
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Methods

The following methods adapted from CalTans (2009a) are anticipated to be used. Any alternative
techniques proposed by a contractor performing the monitoring will be submitted to NMFS in
writing for pre-approval prior to initiation:

Monitors may be located onshore with binoculars during installation of the 24-inch steel
shell piles where the anticipated effect distance is approximately 129 m. During
installation of the 24-inch concrete piles (without bubble curtain) monitors will be located
on a boat within 178 meters of the pile driving activity. Monitors will record bird feeding
activity during pile driving on standardized data sheets (Similar to that included
Attachment 1). If feeding is observed, one-minute counts of bird strikes will be initiated.
These counts will be repeated throughout the duration of the monitoring period. Birds,
such as gulls, that appear to scavenge fish from the surface will be recorded during each
strike upon the surface. Diving birds which may be present, but which cannot be
confirmed to scavenge on injured fish while diving, will be noted on the data sheet but
will not be included in the count of bird strikes. Monitors will be prepared to identify the
species and size of any dead or moribund fish, either through observation with
binoculars, or by collection and release of specimens with a dip-net. Any salmonids or
sturgeon found dead will be collected and processed as described above. In addition,
general bird activity and behavior during pile driving and throughout the day will be
noted and recorded.

REPORTING

Monitors will provide daily hydroacoustic and bird predation monitoring reports to the Port of
San Francisco and US Army Corps of Engineers summarizing preliminary monitoring results.
Daily reports of noise and biological monitoring will be submitted daily for the first 3 days for
each type of pile driving activity, and if pile driving occurs in a significantly different substrate.
After that, daily reports will be compiled and one week’s worth of daily monitoring reports will
be forwarded by the Port of San Francisco to NMFS biologist Amanda Morrison by close of
business the Monday of the following week. Daily reports will include the following:

e A description of hydroacoustic monitoring stations, including the number, location, distances
and depths of hydrophones;

e The total number of pile strikes per day, the peak sound pressure level, and accumulated SEL
per day for each hydroacoustic monitoring location; and

e Bird predation and behavior, and evaluation of fish mortality and injury through use of visual
observation and collection (NMFS will be notified of any salmonids or sturgeon found dead
will immediately as described above).

Monitors will prepare and submit to the Port of San Francisco and USACE a draft and final
monitoring report once construction is complete. Per the Terms and Conditions of the project
Biological Opinion (NMFS 2012), the final report will be provided to NOAA-Fisheries by the
Port of San Francisco and USACE no later than January 15 of the year following construction of
the project. The monitoring report will include data collected and summarized from all
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monitoring locations in graphical form and as summary statistics and time histories of impact
sound values for each pile. The following information will be included in the draft and final
reports (adapted from Washington Department of Transportation, 2011):

Size and type of piles;

A detailed description of the bubble curtain attenuation device, including design
specifications;

The impact hammer energy rating used to drive the piles, make and model of the hammer;

A description of the sound monitoring equipment;

The distance between hydrophone(s) and pile;

The depth of the hydrophone(s) and depth of water at hydrophone locations;

The distance from the pile to the water’s edge;

The depth of water in which the pile was driven;

The depth into the substrate that the pile was driven;

The physical characteristics of the bottom substrate into which the piles were driven;

The total number of strikes to drive each pile and for all piles driven during a 24-hour period,;
The background sound pressure level reported as the 50% CDF;

The results of the hydroacoustic monitoring, including the frequency spectrum, ranges and
means including standard deviation/error for peak and RMS SPL’s, single-strike and
cumulative SEL with and without the attenuation system, an estimation of the number of
strikes that exceeded the cumulative SEL threshold and an estimation of the distance at
which the peak and cumulative SEL values reach the respective thresholds and the distance at
which the RMS values reach the relevant marine mammal thresholds and background sound
levels;

A description of any observable fish, marine mammal or bird behavior in the immediate area
will and, if possible, correlation to underwater sound levels occurring at that time;

the total number of pile strikes per pile and the interval between strikes; a discussion of any
unanticipated effects or unanticipated levels of effects on steelhead and green sturgeon
including the occurrence of any mortality of salmonids or green sturgeon and the detail of
collection for those species;

a discussion of the number of other fish killed or injured during the pile driving including the
size and species of fish; and

a discussion of any observed bird predation and behavior including bird strike counts.

In addition, per the Terms and Conditions of the project Biological Opinion (NMFS 2012) the
Port of San Francisco and USACE will prepare and submit to NMFS a final report on
construction related activities no later than January 15 of the year following construction of the
project. The construction related activates will include the following:

e the dates construction began and was completed;

e adiscussion of any unanticipated effects or unanticipated levels of effects on steelhead
and green sturgeon;

e adescription of any and all measures taken to minimize those unanticipated effects;

e the number of fish killed or injured during the project action; and

e photographs taken before, during, and after the activity from photo reference points.
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The final monitoring report and final report on construction related activities will be submitted
by the Port of San Francisco and/or USACE by the dates indicated above to NMFS Santa Rosa
Area Office, Attention: Supervisor of Protected Resources Division, 777 Sonoma Avenue, Room
325, Santa Rosa, California, 95404-6528.
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BRANNAN STREET WHARF BIOLOGICAL MONITORING DATA SHEET

FISHERY RESOURCES

Page  of
Date Monitor Visibility
Tide Level Human Activity in the Area
Latitude Longitude

Monitoring Locale: Pier 30 [ pier 32 Lpier 38 [L1178m from pile driving 1 129m from pile driving ]

Pile Type: 24-inch octagonal concrete[124-inch steel shell [

Piles/Day (1-8): |:I Pile Driver: Impact DVibratory/Impact [] Attenuation Device: None []

Bubble Curtain: On |:|Off |:| Minutes of Vibratory Driving : n/a |:| 8:00 |:|

Impact Blows per Pile: 800 D 300 D

Pile No. | Pile Driver | Pile Driving | Observer Dead/Injured Fish Dead/Injured Fish
(Impact, Start/End Start/End Observed Collected
Vibratory) | Time Time (Number/Species)? (Number/Species)
! and Time and Time

Comment:
Reference
Number

! Steel shell pile driving will include both vibratory (up to the last 10 feet) and impact (last 10 feet) pile drivers

2 SH=Steelhead; GS=North American Green Sturgeon; O=Other

Tetra Tech Inc./A. A. Rich and Associates




Pile No. | Pile Driver | Pile Driving | Observer Dead/Injured Fish Dead/Injured Fish Comment:
(Impact, Start/End Start/End Observed Collected Reference
Vibratory) | Time Time (Number/Species)* (Number/Species) Number
: and Time and Time

® Steel shell pile driving will include both vibratory (up to the last 10 feet) and impact (last 10 feet) pile drivers
* SH=Steelhead; GS=North American Green Sturgeon; O=Other

Tetra Tech Inc./A. A. Rich and Associates




BRANNAN STREET WHARF BIOLOGICAL MONITORING DATA SHEET

FISHERY RESOURCES

Page  of
Life Stage
Comment: Fish Species and Status Time of Comments
Reference (AJ,L.E,F | observation
No. T,ST,
FE,SE,CF,
C9)

A=adult; J=juvenile; L=larva; E=egg; FT = federal threatened; ST=state threatened; FE=federal endangered
SE=state endangered; CF = federal candidate; CS=state candidate

Tetra Tech Inc./A. A. Rich and Associates



BRANNAN STREET WHARF BIOLOGICAL MONITORING DATA SHEET

FISHERY RESOURCES

Page  of
PHOTOS
Comment: Photo Time of Photo Taken Description
Reference Number Photo Before (B),
No. During (D) or
After (A) Pile
Driving

Tetra Tech Inc./A. A. Rich and Associates




BRANNAN STREET WHARF BIOLOGICAL MONITORING DATA SHEET

FISHERY RESOURCES

ADDITIONAL COMMENTS

Page  of

Comment:
Reference No.

Additional Comments

Tetra Tech Inc./A. A. Rich and Associates



BRANNAN STREET WHARF BIOLOGICAL MONITORING DATA SHEET

FISHERY RESOURCES

Page  of

DIAGRAM

BIOLOGICAL MONITOR

Signature Print Name

Tetra Tech Inc./A. A. Rich and Associates



BRANNAN STREET WHARF BIOLOGICAL MONITORING DATA SHEET

Date Monitor

Monitoring Locale: Pier 30 Cpier 32 L pier 38 [1178m from pile driving [] 120m from pile driving ]

BIRDS®

Weather

1900m from pile driving on vessels ]

Pile Type: 24-inch octagonal concrete[124-inch steel shell ] Ambient Conditions DPiIes/Day (1-8): I:I

Pile Driver: Impact DVibratory/Impact [ Attenuation Device: None [ Bubble Curtain: on []off

[

Minutes of Vibratory Driving : n/a D 8:00 D 15:00|:|

Page  of

Impact Blows per Pile: 800 [ 300 [ 1600 []

Pile No. Pile Driver Pile Driving Observer Bird Predation on General Bird Comment:
(Impact, Start/End Start/End Fish Observed (Y/N) Activity/Behavior Reference
Vibratory)® Time Time and Time Number

& The bird monitor will have to work closely with the fish monitor because the monitor must attempt to determine
the amount of bird predation on fishes, including the size and species of fish affected.
% Steel shell pile driving will include both vibratory (up to the last 10 feet) and impact (last 10 feet) pile drivers.

Tetra Tech Inc./A. A. Rich and Associates




BRANNAN STREET WHARF BIOLOGICAL MONITORING DATA SHEET
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Page  of

Comment:
Reference
No.

Predation®

Dead/Injured Fish Observed™

Dead/Injured Fish Collected®

Bird Strikes
Per Minute

Duration

Species

Size

Species

Size

1% Diving birds that may be present, but which cannot be confirmed to scavenge on injured fish while diving, will be
noted on the data sheet, but are not included in the count of bird strikes.

1 SH = steelhead; G=North American Green Sturgeon; O=Other

Tetra Tech Inc./A. A. Rich and Associates
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Comment: Photo Time of Photo Taken Description
Reference Number Photo Before (B),
No. During (D) or

After (A) Pile
Driving
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ADDITIONAL COMMENTS

Comment:
Reference No.

Additional Comments
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DIAGRAM

BIOLOGICAL MONITOR

Signature Print Name
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Municon Consultants

Geotechnical Instrumentation

July 6, 2012

Dutra Construction Co., Inc.

2350 Kerner Boulevard, Suite 200
San Rafael, CA 94901

Attn:  Bryan OSullivan

RE: BRANNAN STREET WHARF PROJECT, SAN FRANCISCO
PORT OF SAN FRANCISCO CONTRACT 2726

SUBJECT: WORK PLAN FOR UNDERWATER SOUND MONITORING

1.0 GENERAL:

The following is a written description of the underwater sound monitoring system which
Municon Consultants will use to monitor underwater sound levels during the course of in-water
pile driving work for the Brannan Street Wharf project, in accordance with the requirements of
the project plans and specifications and the National Marine Fisheries Service’s Incidental
Harassment Authorization (NMFS, 2012).

The project includes driving of 262 piles — 116 24-inch octagonal concrete piles and 146 24-inch
steel pipe piles — to depths of more than 60 feet below the mudline in water depths ranging
approximately 2 to 15 feet at mean low lower water (MLLW). Piles will be installed using a
combination of impact and vibratory hammer driving methods. Pile driving will be done from
the water using a barge-mounted marine crane

Concrete piles will be driven into the bay using impact driving methods only, while steel shell
piles will be driven using a combination of impact and vibratory driving methods. All Impact
pile driving will employ a “soft start” technique. To reduce sound levels during pile driving, an
unconfined bubble curtain system will be used to place all steel shell piles when water depth is
greater than 2 feet deep. A bubble curtain is not planned to be used for attenuation of noise
energy associated with driving concrete piles, due to the lack of exceedance of the 206dB
threshold expected from driving the concrete piles without it. Bubbles in the water attenuate
noise energy by disrupting the sound waves and on other projects in the San Francisco Bay area,
such systems have been shown to reduce peak sound levels by 5 to15 decibels (dB) (Caltrans
2009a).

MUNICON Consultants PIER 36 DEMOLITION
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2.0 MONITORING SCHEULDE

The requirements of the Incidental Harassment Authorization (NMFS 2012) include visual
monitoring and hydroacoustic monitoring. We understand that the Port of San Francisco, the
project owner, will provide for visual monitoring by a qualified biologist. Municon Consultants
will provide hydroacoustic monitoring as described in this work plan.

Based on the requirements of the NMFS IHA, and the preliminary workplan prepared by the
USACE, we propose the following monitoring schedule:

1. Preconstruction monitoring to observe ambient in-water sound levels. This monitoring will
occur for at least 72 hours, and preferably up to one week prior to the beginning of pile
installation work. Monitoring will be an unattended operation running around the clock to
obtain differences between night-time and daytime sound levels.

2. Monitoring during “initial installation of each pile type” (NMFS IHA). This monitoring will
be performed during installation of fifteen 24-inch concrete piles and twelve 24-inch steel
piles.

Such monitoring will involve measurements performed on pile strikes with the bubble
curtain alternating between operational (presence) and off (absence). To account for varying
resistance as the pile is driven, the bubble curtain will be turned off for 30 second periods
during the beginning, the middle, and near the end of the drive. Pile driving should resume
for a minimum of two minutes after each 30 second period the curtain is off and thus if any
piles require less than 5 minutes to drive, the sound attenuation system would be turned off
for only two 30-second periods, one near the beginning and one near the end of the drive
(Washington Department of Transportation, 2011). In order to correlate sound records with
the piledriving and bubble-curtain activities, Municon will have an experienced hydrophone
technician present during pile-driving activities in this phase. Depending on site logistics,
monitoring may continue outside work hours at some or all monitoring locations.

3. (OPTIONAL) Monitoring during production piledriving. After completion of the monitoring
for initial installation of the concrete piles and steel piles, the Port will review the data
obtained and, in consultation with NMFS, determine if continued monitoring is required, and
if so, for which pile types and in which piledriving locations. This monitoring will be
performed as a generally unattended operation with hydrophone(s) in fixed locations, and
configured with real-time alarms to notify the biological monitors of exceedences, and to be
read remotely.

3.0 INSTRUMENTATION AND EQUIPMENT

Municon Consultants will use a Reson model TC4033 Hydrophone connected to a Larson Davis
Model 831 Sound Level Meter to measure underwater sound during all in-water pile driving. We
will use a GR.A.S. Pistonphone 42AA calibrator for field calibration of the hydrophone/SLM
system. The Reson hydrophone, Larson-Davis SLM, and GR.A.S. Pistonphone have the
following minimum features:
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Reson Model TC4033 hydrophone:

1. Usable frequency range of 1 Hz to 140 kHz.

Horizontal Directivity Pattern: Omnidirectoinal +2 dB at 100 kHz.
Vertical Directivity Pattern: 270 degree +2 dB at 100 kHz.

Operating Depth: 900 meters (3000 ft.)

Operating temperature range: -2 °C to +80 °C.

6. Resistant to sea and fresh water, limited resistance to petrol and most acids.

Larson Davis Model 831 Sound Level Meter

N

1. Precision integrating sound level meter, ANSI S1.4 type 1, IEC 61672 class 1.

2 Single measurement range from 20 to140 dB SPL.

3. 120 MB standard data memory.

4 Slow, fast, and impulse RMS detectors and peak detector with A, C, and Z (flat)
frequency weighting.

5. Integrating capacity to determine accumulated Sound Exposure Levels

G.R.A.S. Pistonphone 42A A Acoustic Calibrator

1. Sound pressure level 114 dB re 20 pPa

2. Frequency of 250 Hz +0.5%

3. Calibration accuracy of +0.08 dB

4. Nominal effective couple volume of 15.6 cm’

Reson Model TC4033 hydrophone, Larson Davis Model 831 SLM, and GR.A.S. Pistonphone 42AA
Acoustic Calibrator specifications sheets are attached in Supplemental Documents section.

3.1. INSTALLATION.

Municon Consultants will install and set up hydrophones and SLMs at different location for the
different phases of the monitoring. For phase 1 monitoring (preconstruction ambient levels), we
propose to place SLMs and hydrophones at 2 locations in semi-permanent installations; one near the
southeast corner of Pier 30/32, and one on the floating dock north of Pier 38, depending on
permission and site conditions. For phase 2 monitoring (during initial installation of each pile type),
we will maintain the installation on Pier 30/32 as it is in the vicinity of the predicted threshold
isopleths for the permissible sound level for harassment to marine mammals. We will also monitor
the piledriving from the piledriving barge, and will attempt to set up the hydrophone at a distance of
approximately 25 to 75 feet (7.6 m to 23 m) from the pile. Actual location will depend on the
availability of space on the piledriving barge.

A clear line of sight between the hydrophone and the pile driver will be maintained, however the
exact measurement positions from the pile will be dependent on access to the construction area,
concerns for safety of the monitors, and fluctuations caused by currents, waves and wind.
Therefore, the position distances referenced above are approximate.

Hydrophones are proposed be placed at a depth below the surface approximately equivalent to mid-
channel at the location of measurement. A weighted tape measure will be used to determine the
depth of the water. If the water depth is shallower than 2 meters, hydrophones will be positioned at a
depth of 1 meter below the water surface.
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The Washington Department of Transportation (2011) procedures for hydroacoustic monitoring
include various methods to account for strumming of the line if current flow is greater than 1 m/s.
Current flows at the end of Pier 30/32 are not expected to exceed 2.0 knots, which is 1.0 m/s.
Current flows in the piledriving area will be lower than those at the end of the pier.

During attended monitoring, field notes will be recorded during all measurements in a water-
resistant field notebook and are expected to include calibration notes, measurement positions, pile-
driving information, and equipment used to make each measurement.

3.2 Quality Control

Calibration of measurement systems will be established prior to use in the field. Calibration will be
performed using an acoustically certified piston phone and hydrophone coupler that fits the
hydrophone to directly calibrate the measurement system. The Sound Level Meter allows for
programmatically adjusting its measurement levels in response to calibration.

4.0. DATA COLLECTION, ANALYSIS, and REPORTING.
4.1. Data Collection

In order to allow for evaluation of impacts to fish, peak sound pressure, accumulated unweighted
SEL, and RMSygq, sound pressure level will be measured. The peak pressure and accumulated SEL
are the sound descriptors most widely used to describe potential sound effects and resource agencies
on the West Coast have been using SEL to evaluate pile driving sound impacts to fish (CalTrans
2009a). For behavioral response of fish, the RMS sound pressure level of a pile driving pulse is
generally used (CalTrans 2009a).

The peak pressure is the highest absolute value of the measured waveform, and can be a negative or
positive pressure peak (CalTrans 2009a). The total sound energy in the pulse is equivalent to the
unweighted SEL for a plane wave propagating in a free field with units of dB re 1pPa2-sec
(CalTrans 2009a). The accumulated SEL is calculated as all sound pressure measured during pile
driving in one day at a location accumulated and referenced to one second. The unweighted SEL of
each pile strike is approximated by measuring the one-second equivalent sound energy level (Leq [1-
sec]) using the C-weighting or Z-weighting (flat) network setting. The RM Sy, level is determined
by analyzing the waveform and computing the average of the squared pressures over the time that
comprise that portion of the waveform containing 90 percent of the sound energy (CalTrans 2009a).
This has been approximated in the field for pile driving sounds by measuring the signal with a
precision sound level meter set to the “impulse” RMS setting (CalTrans 2009a). Peak pressures and
RMS sound pressure levels will be expressed in dB re 1 pPa as well.

4.2. Data Analysis

Measurements taken during Phase 1 (ambient) and Phase 2 (initial) monitoring stages will be used to
determine approximate distances where SELs will equal the maximum exposure levels of 180 dB for
marine mammals, 183 dB for small fish, and 187 dB for large fish for both steel and concrete piles,
and this information transmitted to the Port for evaluation and transmittal to the NMFS.
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4.3. Data Reporting

Data collected during Phase 1 (ambient) monitoring will be collected into one report (multiple
weekly reports if the ambient monitoring lasts more than 8 days). The report will include:

1. Type of equipment used to collect hydroacoustic data

2. Locations of hydrophones during monitoring, including measurements or estimates of water
depth and current velocities during monitoring.

3. Anplot of peak sound pressure, SEL, and RM Sy, over time

This report will be transmitted to the General Contractor and the Port of San Francisco within 2
business days of completion of Phase 1 monitoring.

Data collected during Phase 2 (initial) monitoring will be collected into daily and weekly reports. We
understand that the Port will forward daily reports to NMFS. The daily reports will include:

1. Type of equipment used to collect hydroacoustic data

2. Locations of hydrophones during monitoring, including measurements or estimates of water
depth and current velocities and distance to piles during monitoring.

3. Anplot of peak sound pressure, SEL, and RM Sy, over time

The weekly reports will include:

1. Type of equipment used to collect hydroacoustic data
Locations of hydrophones during monitoring, including measurements or estimates of water
depth and current velocities and distance to piles during monitoring.

3. Anplot of peak sound pressure, SEL, and RMSq, over time and accumulated SEL per day
for each hydroacoustic monitoring location, and data tables with the raw data collected at
each hydroacoustic monitoring location.

4. The results of the hydroacoustic monitoring, including the frequency spectrum, ranges and
means including standard deviation/error for peak and RMS SPL’s, single-strike and
cumulative SEL with and without the attenuation system, an estimation of the number of
strikes that exceeded the cumulative SEL threshold and an estimation of the distance at
which the peak and cumulative SEL values reach the respective thresholds and the distance
at which the RMS values reach the relevant marine mammal thresholds and background
sound levels;

5. Types of piledriving equipment, type of piles driven, methods of piledriving, number of piles
driven, and the total number of strikes for all piles driven during each 24-hour period

6. Start and end times of pile driving for each pile, times of bubble-curtain pauses, and any
other times relevant to determining exposure of marine life to excess sounds.

7. For each pile, depending on receipt of the following information from the General
Contractor:

a. The distance from the pile to the water’s edge

b. The depth of water in which the pile was driven

c. The depth into the substrate that the pile was driven

d. The physical characteristics of the bottom substrate into which the pile was driven
e. The total number of strikes to drive each pile

8. Estimated rate of attenuation or transmission loss (TL) based on collected measurements;
and estimated source levels based on TL rate.
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If data is collected during Phase 3 (production) monitoring, the data will be collected into weekly
reports. The weekly reports will include:

1. Type of equipment used to collect hydroacoustic data

2. Locations of hydrophones during monitoring, including measurements or estimates of water
depth and current velocities and distance to piles during monitoring.

3. Aplot of peak sound pressure, SEL, and RMSg, over time and accumulated SEL per day
for each hydroacoustic monitoring location, and data tables with the raw data collected at
each hydroacoustic monitoring location.

4. The results of the hydroacoustic monitoring, including the frequency spectrum, ranges and
means including standard deviation/error for peak and RMS SPL’s, single-strike and
cumulative SEL with and without the attenuation system, an estimation of the number of
strikes that exceeded the cumulative SEL threshold and an estimation of the distance at
which the peak and cumulative SEL values reach the respective thresholds and the distance
at which the RMS values reach the relevant marine mammal thresholds and background
sound levels;

5. Depending on receipt of the following information from the General Contractor: Types of
piledriving equipment, type of piles driven, methods of piledriving, number of piles driven,
and the total number of strikes for all piles driven during each 24-hour period

6. For each pile, depending on receipt of the following information from the General
Contractor:

a. The distance from the pile to the water’s edge

Start and end times of pile driving for each pile.

The depth of water in which the pile was driven

The depth into the substrate that the pile was driven

The physical characteristics of the bottom substrate into which the pile was driven

The total number of strikes to drive each pile

7. Estimated rate of attenuation or transmission loss (TL) based on collected measurements;
and estimated source levels based on TL rate.

5.0. SUPPLEMENTAL DOCUMENTATION.

e e o

Included in this submittal are, as follows:

0 Hydrophone Deployment Sketch

0 Reson Hydrophone TC4033 specification sheets.

0 GR.A.S. Pistonphone (Calibration Reference Source) specification sheets.
0 Larson Davis 831 Sound Level Meter specification sheets.

0 Sample Monitoring Report.

Thank you for allowing us to assist you in this project.

Yours Truly,
MUNICON Consultants

Anthony Argyriou, GE.

AA:aa:eh
\\Operations\projects\83 1\Workplan\83 1-Hydrophone Workplan-07-06-12.doc
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HYDROPHONE DEPLOYMENT SKETCH
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RESON HYDROPHONE TC4033
SPECIFICATION SHEETS
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Hydrophone TC4033

Robust Spherical Reference Hydrophone

RESON
=

Omnidirectional in the full
frequency range

Wide frequency range
Durable construction
Long term stability

Individually calibrated

TC4033

The TC4033 provides uniform omnidirectional characteristics within the full
frequency range of THz to 140kHz.

The Typical sensitivity of -203dB re 1V/uPa and the capacitance of 7nF,
ensure an excellent signal to noise ratio, thereby allowing TC4033 to be used
with extension cables with only a limited reduction in sensitivity.

The TC4033 offers excellent acoustic characteristics and durability, which
makes it ideal for a wide range of applications and for calibration purposes.

TECHNICAL SPECIFICATIONS

Usable Frequency range:

1Hz to 140kHz

Linear Frequency range:

1Hz to 80kHz

Receiving Sensitivity:

-203dB +2dB re 1V/uPa at 250Hz

Transmitting Sensitivity:

144dB £2dB re 1puPa/V at Tm at 100kHz

Directivity, Horizontal:

Omnidirectional +2dB at 100kHz

Vertical Directivity: 270°+2dB at 100kHz
Nominal Capacitance: 7,8 nF (incl.10m cable)
Operating depth: 900m

Operating Temperature range: -2°C to +80°C

Storage Temperature range: -40°C to +80°C
Weight incl. 10m cable, (in air): 1.5kg

Cable (length and type): Standard 10m shielded pair DSS-2/MIL-C-915.
Optional cable length available on request

Connector type: BNC

Encapsulating material: Special formulated NBR

Metal body: Alu bronze - AICu10Ni5Fe4

NBR means Nitrile Rubber

The NBR rubber is first of all resistant to sea and fresh water but also resistant to oil.

It is limited resistant to petrol, limited resistant to most acids and will be destroyed by
base, strong acids, halogenated hydrocarbons (carbon tetrachloride, trichloroethylene),
nitro hydrocarbons (nitrobenzene, aniline), phosphate ester hydraulic fluids, Ketones
(MEK, acetone), Ozone and automotive brake fluid.



Robust Spherical Reference Hydrophone

RESON Hydrophone TC4033
=

Documentation:

Individually calibration curves: Sensitivity at ref.: frequencies: Receiving sensitivity: Impedance:
250 kHz At 5 kHz to 200 kHz 5 kHz to 200kHz
Horizontal directivity: Vertical directivity: Transmitting sensitivity:
At 100 kHz At 100 kHz 5 kHz to 200 kHz
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Hydrophone TC4033

Robust Spherical Reference Hydrophone

RESON
=

Documentation:

The sensor element is permanently encapsulated in Special formulated NBR, which has been especially
compounded to ensure acoustic impedance close to that of water and low water permeability.

Electrical Diagram and Outline Dimensions

PIZOELECTRIC e
SENSOR TWO CONDUCTOR
CONNECTOR
ELEMENT SHIELDED CABLE ELECTRIC
— 0 meter~T1.2nF -~ DIAGRAM
i 1 \- {3 78 nF
| | | |
1] ! T T 4
T T ]
ACOUSTIC CENTRE
9]
o N © =<
0 © o o~ 0
| : | |
) e T OUTLINE
5= ' 4 WSS e i‘ J DIMENSIONS

R CABLE
DSS—2 MIL C—915
TWISTED PAIR + SHIELD

(Weight, (in air):
Incl. 10m cable

BONDED 1500 grams)

SPECIAL FORMULATED NBR

BONDED
SPECIAL FORMULATED NBR

SUPPORT

SEA WATER RESISTANT
ALUMINIUM BRONZE

RESON reserves the right to change specifications without notice. © 2005 RESON A/S
For Acoustical Measurement Accuracy please refer to www.reson.com or contact sales.

RESON A/S

Denmark

Tel: +45 4738 0022
E-mail: reson@reson.dk

RESON GmbH

Germany.
Tel: 449431 720 7180
reson@reson-gmbh.de

RESON Inc.

USA

Tel: +1 805 964-6260
E-mail: sales@reson.com

RESON B.V.

The Netherlands

Tel: +31 (0)10 245 1500
info@reson.nl

RESON Offshore Ltd.
United Kingdom

Tel: +44 1224 709 900
E-mail: sales@reson.co.uk

RESON (Pte.) Ltd
Singapore

Tel: +65.6725 9851
sales@reson.com
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GRAS PISTONPHONE 42-AA
SPECIFICATION SHEETS
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Pistonphone Type 42AA

Product Data and Specifications

Typical applications

B Reference calibration source

m  Precision microphone calibrations
B Microphone comparisons

m  P-I index measurement at 250 Hzy

The G.R.A.S. Pistonphone Type 42AA (Fig. 1)
is a battery-operated, precision sound source for
accurate and reliable calibration of measurement
microphones, sound level meters and other sound
measuring equipment.,

With a microphone placed in the coupler of the pis-
tonphone, the calibration level and frequency is:

e 114dBre. 20 uPa (£0.08 dB) at 250Hz
(note: 114 dB is equivalent to 10 Pa)

with A-weighting applied;
* 105.4dBAre. 20 uPa (+0.08dB) at 250 Hz

At a static ambient pressure of 101.3 kPa, no further
correction factors need be applied.

The Type 42AA is an extremely stable laboratory-
standard sound source which can also be used for
field calibrations - it retains its high accuracy even
under hostile environmental conditions.

The Type 42AA complies with all the requirements
of IEC Standard 942 (1988) Sound Calibrators Class
1 with an included barometer as well as Class 0 with
a precision barometer (not included).

The Type 42AA is normally delivered for calibrat-
ing 's-inch microphones directly since these are
most commonly used but can be delivered with
a l-inch coupler (RA0023) for calibrating 1-inch
microphones directly if preferred. Please state pref-
erence when ordering.

The pistonphone works on the principle of two recip-

ZC0002K

Fig. 1 Pistonphone Type 4244
114dB at 250 Hz. Shown with Barom-
eter ZC0002K - for applying correc-
tions for ambient pressure

rocating pistons actuated by a precision-machined
cam with a sinusoidal profile. The rotation speed of
the cam is controlled to within 0.5% via a tachom-
eter signal in a feed-back loop. The Type 42AA
has a dual-colour LED above the ON/OFF switch
to indicate both battery condition and stable opera-
tion. When the pistonphone is operating properly,
the LED shows green, indicating that the speed of
the cam is correctly locked to give 250Hz. If it
shows red while the pistonphone is switched on, the
speed is incorrect; most likely because of low batter-
ies.

The operating procedure is straight forward, simply
fit the microphone into the coupler of the piston-
phone and switch on. The pistonphone will now
produce a constant sound pressure level on the dia-
phragm of the microphone.

The Pistonphone Type 42AA is compatible with

G.R.A.S.
Sound & Vibration

Skovlytoften 33

2840 Holte, Denmark

Tel +45 45 66 40 46  Fax +45 45 66 40 47
e-mail: gras@gras.dk  www.gras.dk



Pistonphone Type 42AA

G.R.A.S. Y-inch, Y-inch and 's-inch microphones
and all other microphones having the same stand-
ard diameters. Adapters are included for calibrating
Ya-inch and 's-inch microphones. Where applicable,
the coupler RA0023 is also available for calibrating
1-inch microphones.

Each pistonphone is factory adjusted to give 114dB
+0.08 dB re. 20 uPa and is supplied with an individ-
ual calibration certificate stating the exact value to
within £0.05dB and the test conditions. Since the
output level of a pistonphone depends on the static
ambient pressure, the Type 42AA is delivered with a
barometer (Fig. 1) which shows directly on a printed
scale what must be added or subtracted to the output
level of the pistonphone. For use as a Type 0 cal-
ibrator, a precision barometer (not included) with

Specifications

an accuracy of £1hPa or better should be used.
The barometric correction at a given altitude very
seldom varies by more than £0.2 dB.

Adapters for the G.R.A.S. Environmental Micro-
phone Type 41AL and Outdoor Microphone Sys-
tems Types 41AM and 41CN are available for use
with Pistonphone Type 42AA fitted with a 1-inch
microphone coupler RA0023.

A two-port calibration coupler for “2-inch micro-
phones (RA0024) is available for making compari-
son calibrations with a reference microphone . This
can also be used for measuring the P-I (Pressure-
Intensity) index of intensity systems at 250 Hz.

Octopus couplers are also available for simultane-
ously calibrating upto 8 mirophones.

Sound pressure level:
Nominal:
Individually calibrated under the
following reference conditions:-

114 dB re. 20 uPa

Ambient pressure:  .......... ... 101.3kPa
Ambient temperature:  ................ 20°C
Ambient humidity: ................ 65% RH
Calibration accuracy:

+0.08dB

Frequency:
250Hz +£0.5%

Distortion:

<1.5%

Nominal effective coupler volume:
Including 0.05 cm? microphone load volume:

15.6 cm?
Temperature range:
Batteries permitting: ........ —10°Cto+55°C
Batteries:
Four standard LR6-AA alkaline cells
Dimensions:
Length:  ................ 175 mm (6.89 in)
Width: ... 35mm (1.38 in)
Height:  ................ 35mm (1.38 in)
Weight: ... ... 325g (0.7 1bs)

Accessories included:
Adapter for Y-inch microphones*: RA0048
Adapter for Y-inch microphones: RA0049
Adapter for “s-inch microphones: RA0069
Barometer: .......... ... ... L. ZC0002K
Four LR6-AA alkaline cells: ........ EL0001
Accessories available:
Adapter for Outdoor Microphone System *:-
Type 41AM: ... .. ... .. ... RA0009
Type 41CN: .. ... ... RA0041
Adapter for Environmental Microphone *:-
Type41AL: ... .. ... ... . ... RA0010
l-inch microphone coupler:  ........ RA0023
Two-port calibration coupler: ........ RA0024
Octopus coupler (Y4-inch mics.)?: RA0025
Octopus coupler (*2-inch mics.): RA0072
Hydrophone-coupler Adapter: ........ RAO0055
Coupler for Hydrophone:-
Type I0CT: ... ... ... RA0043
Type 10CC: .. .. ... RA0046
(to be used with Coupler Adapter RA0055)
Type 10CD: ... ... RA0078
' Applies only to pistonphones fitted with a 1-inch
microphone coupler RA0023
2 Also for the G.R.A.S. Array Microphone Type 40PR

G.R.A.S. Sound & Vibration reserves the right to change specifications and accessories without notice

G.R.A.S.
Sound & Vibration

Skovlytoften 33

2840 Holte, Denmark

Tel +45 45 66 40 46  Fax +45 45 66 40 47
e-mail: gras@gras.dk  www.gras.dk
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(@) Model 831 Sound Level Meter

Model 831
Sound Level Meter

for Environmental Noise

m Exceedance Based Logging

= Audio and Voice Recording with
Replay

= Multiple Communication Options,
Including GPRS

= 2 GB Data Storage Including Audio
Files

= Small, Lightweight, Ergonomic
Design

m Real Time 1/1 and 1/3 Octave

...and a whole lot more

Model 831 is the newest Sound Level Meter from Larson Davis — with capabilities
not found in other meters: USB powered, ANY LEVELTM data representation, huge
data storage, and remote access technologies that fit your “real life” needs and
expectations. The rugged, ergonomic design is ideal for one-handed operation,
right or left.

The 831 can be used with a complete range of microphones and preamplifiers
including weather-resistant units for unattended and semi-permanent monitoring
applications.

As with all Larson Davis equipment, this product is complemented with toll free
applications assistance, 24-hour customer service, and is backed by a no-risk
policy that guarantees satisfaction or your money refunded.

Model 831

@LARSON DAVIS

A PCB PIEZOTRONICS DIV.
Larson Davis & Toll-Free in USA 888-258-3222 & 716-926-8243 & www.larsondavis.com



@ Model 831 Sound Level Meter

= Precision integrating sound level ® |n statistics (L0.01 through L99.99 = 4 — AA batteries provides up to 12
meter, ANSI S1.4 type 1, IEC 61672 available) and Histogram tables hours of battery life
class | = Measurement or Interval History m Dust tight (IP53), durable plastic case
= Single measurement range from 20 to stores statistics with every run or by with tripod mount and lanyard
140 dB SPL time interval = USB 2.0 peripheral full-speed port
= 120 MB standard data memory, m Exceedance History with .
; AUX control connector for USB Mass
expands up to 2GB programmable length and triggers Storage, Cellular & Dialup Modems
= 160 x 240 graphic LCD display = Jack for AC/DC output or Headset and future devices
with backlight and icon driven user microphone and speaker .
interface . . - = AC and DC signal output connector,
= \/oice annotation recording with play- 2.5 mm phone jack
= Elastomeric illuminated keypad with back, from headset or measurement - )
“Quiet Touch” tactile action microphone = Utility software included for setup,
control and high speed data down-
m Detectors: linear, slow, fast, impulse, ~ = Digital audio recording of events and load, application software available
peak interval start . .
= Field-upgradeable firmware
= Frequency weighting: A, C, Z m Detachable preamplifier with up to
L 30m (100 feet) microphone extension
m Peak frequency weighting: A, C, Z cable (full scale to 20 kHz)
@ L A RSON D AVI s For environmental noise monitoring and building acoustics, Larsen Davis offers a
full line of instruments, accessories and software. For personal noise and vibration
A PCB PIEZOTRONICS DIV. exposure monitoring, Larson Davis complements this with sound level meters,

3425 Walden Avene, Depew, NY 14043-2495 USA T R
Phone 716-926-8243
Toll-Free in USA 888-258-3222
Fax 716-926-8215 E-mail sales@larsondavis.com
Web Site www.larsondavis.com

10 9001 CERTIFIED Visit www.larsondavis.com to /ocate

© 2011 PCB Group, Inc. In the interest of constant product improvement, specifications are subject to change without
notice. PCB, and ICP are registered trademarks of PCB Group Inc., SoundTrack LXT, Spark and Blaze are registered trade-
marks of PCB Piezotronics, Inc. HV Manager is a trademark of PCB Piezotronics, Inc. All other trademarks are proper-
ties of their respective owners.

LD-831-1011 Printed in US.A.

your nearest sales office
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Municon Consultants

Geotechnical Instrumentation

LETTER OF TRANSMITTAL
DATE: October 5, 2009

TO: General Contractor
ATTN: Superintendent

From: Municon Consultants — Barry Roth JOB #: 719
RE: UNDERWATER SOUND MONITORING - SAMPLE PROJECT
SUBJECT: DAILY REPORT

WE ARE SENDING YOU THE FOLLOWING:
SUBMITTALS __ X REPORTS PHOTOS CD’S OTHER

BY:
FAX POST HAND CARRIED X EMAIL

DESCRIPTION
Please find herewith, the sound monitoring report for today’s session

REMARKS:

Included you will find the graph you requested of underwater sound levels in the Lake Merritt
Channel for October 5™, 2009. The hydrophone was suspended at a depth of about 5 feet in
water about 10 feet deep during monitoring. Values plotted are dBa (Lmax) measured
approximately 15 meters from pile driving and were logged at 5 minute intervals. Event driven
alarms, both visual and electronic logging, were enabled and set to trigger at or above 170 dBa
(Lmax).

OBSERVATIONS:

The background levels were approx. 120 dBa and during pile driving a high of 157.3 dBa was
logged.

The following piles were driven at the following times:

1300 22" Street, Suite A, San Francisco, CA 94107
PH: 415-641-2570; FAX: 415-282-4097



Municon Consultants

Geotechnical Instrumentation

Pile: Driving time
34 07:45-08:10
35 08:40 — 09:05
36 09:35-10:00
52 10:30 - 10:55
51 11:25-11:50
50 12:45-13:10
NOTES:

Driving was suspended early to await delivery of additional piles.

SIGNED:

Barry C Roth P.E.

1300 22" Street, Suite A, San Francisco, CA 94107
PH: 415-641-2570; FAX: 415-282-4097



dBa [Lmax]: re ImPa

N Municon Consultants

Geotechnical Instrumentation

Underwater Sound Monitoring:
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H. Geotechnical Instrumentation

Wﬁ Municon Consultants

dBa [Lmax]: re 1mPa

Underwater Sound Monitoring -

Lake Merritt Channel
CDOT# 04-1706U4

Underwater Sound Monitoring:
Lake Merritt Channel
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2726 BSW Pile Driving Schedule Sorted by Date |
S T T F T T 5 [ Unforseen
‘ ' Dutra Site
Total Time | Related | Conditions
Total Piles PDA/ : Spent Pile Delays Delays
To Date | Date . Pile# | Type | Indicator | Restrike Start Time Finish Time Tip Elevation ' Butt Elevation | Pile Length Comments / General Notes Driving (mins.) | (mins.) (mins.)
‘Used D36 Hammer. Stop driving at elevation 73, refer to A24 on 7/27/12 for completion of pile.Indicator pile: Hammer setting switched to D62-22. !
,,,,,, 1 . 07/26/12 A24 | Steel | X . | 340PM . 500PM . - . - . 105ft ion7/27/12.Nootherissues. ... ‘8 . 0 0
RS | 07/27/12 A24 . Steel X 1 X | 12:45 PM | 3:00 PM . 94/4 10.60 | 105ft.  iReading taken @water surface. Used D62 Hammer. Restriking of pile started from elevation 74, continuing from A24 on 7/26/12. | 165 0 0
2 | 07/27/12 A27 . Steel X | ! 2:45 PM | 5:16 PM 9408 1092 | 105ft. Indicator pile. No issues. | 80 0 0
3 | 07/30/12 ‘A 30 ' Steel | X : 9:19 AM | 10:33 AM . 9337 | 10.63 ' 105ft. !Indicator pile: Install PDA. No other issues reported. | 74 o0 0
1 : 1 ! 1 1 1 ‘. 'Coordinates of butt end of pile significantly deviate from design coordinates due to outfall structure obstruction encountered during pile driving. 1
4 07/30/12 A29 . Steel | | | 1:08 PM | 1:40 PM . -9331 | 1069 | 105ft. !See Submittal #45 for details. No other issues. | 32 0 0
5 07/30/12 'A285 | Steel | | 5 2:30 PM I 3:10 PM . 9326 | 1074 ' 105ft. Noissues. | 40 0 0
______ 6 . 07312 A28 . Steel . . . 832AM | 905AM . 9568 . 932 . 105ft  Noiswes. .. 38 0 0
‘Started driving pile on 7/31/12, D62 hammer not working properly, hit twice & stops. Finish driving on 8/1/12. Delay during initial placement.
7 3 07/31/12 'A27.5 | Steel | | ! 10:15 AM | 1:00 PM | -9438 | 10.62 | 105ft.  !Problem with hammer/ fuel injector at -36ft. | 165 125 0
F 08/01/12 ‘A275 . Steel 7:45 AM 7:55 AM . -9438 10.62 . 105 ft.  Started driving pile on 7/31/12, D62 hammer not working properly, hit twice & stops. Finish driving on 8/1/12. 10 0 0
8 | 08/01/12 A265 | Steel | | | 8:40 AM | 9:25 AM . -9431 | 1069 | 105ft. Noissues. | 45 0o | o
,,,,,, 9 . 080112 A2 . Seel . . . 1007AM . 10:36AM . -9430 . 1070 | 105ft  Noissues. .29 0 0
10 08/01/12 'A255 | Steel | | ] 12:00 PM | 1:12 PM 9421 1079 | 105ft. |Noissues ] 32 0 0
11 08/01/12 ‘A 25 " Steel | : 1:53 PM | 2:35 PM 9437 ' 1063 | 105ft. |Noissues. T 42 0 0
12 08/02/12 'A245 | Steel | | i 10:05 AM | 10:35 AM . 9438 10.62 | 105ft. Noissues. ! 30 0 0
,,,,,, 13 . 08/0212  A235 | Steel ; . . 11:30AM |  1L:S8AM . -9447 . 1053 | 105ft  Noisswes. ... 22 0 0
14 08/02/12 A23 | Steel | | ; 1:15 PM | 1:40 PM . -93.42 10.59 | 105ft.  Noissues. 3 25 0 0
15 | 08/02/12 A225 | Steel | i ; 2:25 PM | 2:53 PM 9432 1068 | 105ft. Noissues. Municon left after pile placement. | 28 0 0
16 08/02/12 A21 | Steel ! X 3:50 PM | 4:15 PM - - . 105ft.  :Stop driving at elevation 48, refer to A/21 on 8/7/12 for completion of pile. 25 0 0
_____ 17 . 080312 A8 | Steel . X . .  847AM . 905AM . - . - . 105ft__Stopdrivingatelevation 50, refer to A/18 on 8/7/12 for completionof pite. . 18 0 0
18 | 08/03/12 A15 " Steel | X | 5 11:00 AM ! 11:16 AM ] - i - ' 105ft.  IStop driving at elevation 52, refer to A/15 on 8/7/12 for completion of pile. | 16 0 0
19 | 08/03/12 A22 . Steel | | 5 12:55 PM . 1:33 PM . 9429 | 1071 ' 105ft. 'Noissues. | 38 0 0
20 | 08/03/12 ‘A21.5 | Steel | ! 5 2:05 PM | 2:33 PM . 9428 | 10.72 ' 105ft.  'Noissues. | 28 0 0
_____ 20 | 08/03/12 A205 | Steel i . . 330PM . 407PM ' -9447 . 1053 | 105ft Noisswes. ... .3 . 0 0
,,,,, 22 | 080612 A20 | Steel | . i 755AM_ | 821AM . -9432 . 1068 | 105ft Noissues. ... .2 0 0
23 | 08/06/12 'A19.5 | Steel | | ! 9:15 AM | 9:50 AM | 9436 | 1064 | 105ft. !Noissues. i 35 0 0
24 | 08/06/12 A19 . Steel | | | 10:28 AM | 11:13 AM . -9437 | 1063 | 105ft. Noissues. | 45 0 0
______ 25 | 08/06/12 | A185 | Steel | . . 1230PM__  103PM 9429 . 1071 . 105f. Noisswes. ... 3% .0 0
,,,,,, 26 | 080612 )30 | Stel | . . 225PM . 249PM . -8403 | 1097 . 95ft.  Noissues. .24 0 0
27 08/07/12 B 27 . Steel | | 7:38 AM | 8:02 AM 8423 1077 | 95ft.  iNoissues 24 o 0
______ RS | 08/07/12  A15 | Steel | X . X | 847AM | ®03AM . - . - | 105ft _|Reading taken @water surface. Restriking of pile started from elevation 53, continuing from A/15 on 8/3/12. Thepilewas 1ft.higher. . 14 0 0
,,,,,, RS . 0807/12  A18 | Steel . X | X . 938AM . 955AM - . - ' 105ft. Readingtaken @water surface. Restriking of pile started from elevation 51, continuing from A/18 on 8/3/12. Was left 14" high. . 17 0 0
RS ! 08/07/12 A21 . Steel | X X | 10:52 AM | 10:35 AM . 9429 1071 | 105ft. !Reading taken @water surface. Restriking of pile started from elevation 49, continuing from A/21 on 8/2/12. | 17 0 0
28 | 08/07/12 c21 . Steel | | | 11:25 AM | 11:50 AM . -8406 | 1094 | 95ft.  Noissues. | x5 0 0
_____ 29 | 080712 B2 | Stel | . . L03PM .  123PM . 8416 . 1084  95ft. MNoisswes. ‘. 20 0 0
,,,,, 30 | 080712 B2 | Stel | . . 15PM . 215PM | -8426 . 1074 | 95ft. MNoissues. .2 0 0
31 | 08/07/12 'B24 | Steel | i | 2:55 PM ' 3:16 PM 8425 | 1075 '  95ft.  'Noissues. | 21 o0 0
32 08/08/12 B 26 . Steel | | 5 7:47 AM ! 8:12 AM . 8426 | 1076 |  95ft.  Noissues. | 25 0 0
_____ 33| 08/0812 B2 | Steel ! . | 845AM . 912AM . -8420 | 1080 | 95f.  Noissues. ... .2 0 0
,,,,, 34 . 08/0812  C20 . Seel : . 10:05AM | 10:26AM . -8419 . 1081 . 95ft  iNodssues. ... .2 0 0
RS 08/08/12 ‘A 18 . Steel X X 11:25 AM 11:28 AM . -9442 10.58 . 105ft.  |Restrike after initial drive on 8/7/12. Was left 14" high. Restrike occurred, inspector noted progress in 1 inch increments. 3 0 I 0
RS 08/08/12 ‘A 15 . Steel X X 11:52 AM 11:54 AM . -9434 10.66 . 105 ft.  !Restrike after initial drive on 8/7/12. Was left 1' high. Restrike occurred, inspector noted progress in 1 inch increments. 2 0 0
______ 35 | 080812  A155 . Steel . . . L03PM__  142PM 9441 . 1059 . 105f. WNoisswes. ... 3 0 0
,,,,,, 3% . 08/0812 A6 . Seel . . | 212PM . 243PM | -9433 | 1067 | 105ft Noisswes. . ..3% 0 0
37 : 08/09/12 'A17.5 | Steel 3 ' 7:38 AM : 8:15 AM 9436 10.64 ! 105ft.  Noissues. : 37 o0 0
38 08/09/12 €19 | Steel ! | | 8:53 AM | 9:13 AM . -84.13 10.87 | 95ft.  Noissues. ] 20 0 0
______ 39 080912  Cc18 . Steel i . . 935AM . 958AM . -8417 . 1083 | 95ft  Noissues. ... .2 0 0
|40 08/09/12 AL7 o Steel i lo44AM . 1113AM 9443 1057 . 105ft.  Noisswes. 29 o0 0
41 08/09/12 A165 | Steel ! i ; 11:35 AM i 12:05 PM . -9439 . 1061 | 105ft. INoissues. | 30 0 0
42 08/09/12 c17 . Steel | | | 1:10 PM | 1:28 PM 8298 | 1085 |  95ft.  INoissues. | 18 0 | 0
_____ 43 | 08/09/12  Cl6 | Steel . . . 15PM |  219PM | 8293 . 1090 | 95ft  Nedsues. ... 2 . 0 . 0
,,,,, 4 | 08/10/12  |A145 | Steel | . 737AM | 802AM | -9320 . 1063 | 105ft. Noisues. 02500
45 | 08/10/12 A14 | Steel | | | 8:27 AM : 8:55 AM 9316 |  10.67 | 105ft. 'Noissues. | 28 o0 | 0
46 08/10/12 'A135 | Steel | ! 5 9:17 AM ! 9:45 AM . 9319 | 10.64 ' 105ft. 'Hammer problem at -35ft. No other issues. | 25 0 0
47 : 08/10/12 'A13 . Steel | ! i 10:07 AM : 10:32 AM . -9329 10.54 ' 105ft.  'Noissues. ! 25 0 0
,,,,, 48 | 08/10/12 C13 | Steel | . . 1100AM . 11:20AM . -8301 . 1082 | 95ft. Noisses. ... 2 . 0 0
49 | 08/10/12 C14 | Steel | | i 12:32 PM | 1:00 PM . 8297 | 10.86 | 95ft.  INoissues. | 28 0 0
50 08/10/12 c15 | Steel | | | 1:30 PM | 2:40 PM . -8295 | 1088 |  95ft.  INoissues. | 27 0 0
51 08/13/12 1129 ' Concrete 11:47 AM 1:42 PM . -88.11 10.89 | 99 ft "Two separate jetting hose breaks delays 20 mins. Also obstruction: reposition 20min. 115 20 20
______ 52 . 0814/12 K30 i Concrete; X . . 825AM__  915AM 9067 . 833 . 99ft._Problem with hammer shut down @ 92 ft. marker per pile driving record. Surveyor tried to stop Dutra hammer atblow count#18. | 50 . 10 O
53 | 08/14/12 128 " Concrete | | ! 10:30 AM | 11:07 AM . 8796 '  11.04 | 99ft.  'Noissues. ' 37 o0 0
54 08/14/12 127 ' Concrete ! 1:03 PM 1:37 PM . -88.10 10.90 | 99ft.  |Oily stains shown on pile during "plumb" adjustments. Pile ended up out of plumb to the north. ] 34 0 0
55 08/14/12 'H 25 ' Concrete ; 2:30 PM 3:47 PM . -88.14 10.86 . 99 ft 130 minute delay to secure pile in hammer. Hose break caused 15 min delay. } 77 45 0
______ 56 . 0815/12 H24 i Concrete; . | &33AM |  908AM . 8804 . 1096 | 99ft  Noissues. ... .3 0 0
,,,,,, 57 . 081512  |H23 . Concrete; . .  10:05AM .  10:38AM . -87.97 . 1103 | 99ft  iNoisswes. ... 3% 0 0
58 | 08/15/12 'H22 | Concrete | | | 11:30 AM | 12:01 PM . -87.98 | 11.02 |  99ft.  Noissues. | 38 0 0
59 | 08/15/12 G20 | Concrete | ) | 1:28 PM ! 2:00 PM 8809 | 1091 | 99ft.  !Noissues. | 32 0 0
_____ 60 | 081612 G19  iConcrete; . . 745AM | 855AM | 8680 | 1220 . 99ft. _Problems with jet hose connection and cushion block. Pile left 14" high dueto concretespallng. . 70 7 0
'Pile out of plumb approx 1' to the north. Cresote seen at water surface. Surveyor says top is leaning 2' to the north @ butt. Reposition barge 32 : ;
61 ! 08/16/12 G 17 ' Concrete | ! 5 9:33 AM : 10:40 AM . -87.87 | 11.13 L 99 ft 'min delay. : 51 32 0
62 | 08/16/12 F15 | Concrete | | ! 12:00 PM | 12:48 PM | -88.03 | 10.97 | 99ft.  Noissues. | 48 0 0
_____ 63 . 0816/12 F14 i Concrete! . . 1:28PM | 207PM | 8804 . 1096 | 99ft. Noissues. ... .3 0 0
,,,,, 64 | 0816/12  G16  !Concrete! ! | 247PM | 323PM | -8800 |  11.00 . 99ft. |Noissues. ... 3% 0 0
65 | 08/17/12 126 | Concrete | | | 8:25 AM | 8:53 AM 8793 | 1107 | 99ft.  INoissues. | 28 0 0
66 | 08/17/12 25 ' Concrete | | ! 9:40 AM | 10:03 AM . -87.82 | 1118 |  99ft.  Noissues. ] 23 0 0
______ 67 . 081712 )24 i Concrete; . . 1043AM 11:08AM _ -87.93 . 1107 . 99ft.  WNoisswes. ... 2 0 0
,,,,,, 68 | 081712 423 Concrete’ . | 1220PM 1257PM . -87.70 1130 | 99ft_(Pileends upleaning south 6" and 3" west. 5min delay due to pile deflection during initial placement. 1 3 0 | 5
69 : 08/17/12 'K 29 ' Concrete 3 : 1:41 PM 3 1:59 PM . -87.89 11.11 L 99 ft 'No issues. : 18 0 0
70 : 08/20/12 'G 15 ' Concrete ! X : 8:57 AM : 9:48 AM . -87.41 11.59 | 99ft.  .Capacity ~ 300 kips. 10 min delay installing PDA. : 51 0 0
______ 7L 0820/12  G18 i Concrete; X . | 1LO2AM i  1L:53AM . -8736 . 1164 . 99ft.  Capacity~520kips. 13 mindelayinstallingPDA. ... .5 .0 0
,,,,,, 72 08/20/12 K24 . Concrete. X . !  110PM . L:50PM | -8497 | 1403 | 99ft  (Capacity~ 540 kips. Pile left high for future restrike. . 4 0 0
73 08/20/12 K28  Concrete ! | | 2:50 PM | 3:18 PM . 8735 | 1165 | 99ft.  INoissues. | 2 0 0
74 08/21/12 K 27 | Concrete | 8:00 AM 8:33 AM . -8711 | 11.89 99 ft ‘Black secretions observed, no odor, possibly cresote. Pile positioned 1.1 ft south to avoid obstruction. 33 0 5
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Total Piles PDA / Spent Pile Delays Delays
To Date ! Date Type | Indicator | Restrike Start Time Finish Time Tip Elevation | Butt Elevation | Pile Length |Comments / General Notes Driving (mins.) | (mins.) (mins.)
,,,,,, 75 | 082112 K26 [Concrete| . | 917AM |  947AM | 8743 | 1187 | 99ft.  Black water observed during jetting, no odor, possibly cresote. Pile positioned 0.5 ft south to avoid obstruction. | 4 | 0 10
76 08/21/12 Concrete 10:24 AM 10:58 AM 99 ft No issues. 34 0 0
77 08/21/12 Concrete 1:07 PM 1:43 PM 99 ft 20 min delay w/ twisted wire rope placing pile in pokcet prior to 1:07 start. 36 20 0
_____ 78 | 0821/12  |H20 _ |Concrete| . | 230PM |  300PM | 8618 | 1165 |  99ft. _Obstruction hit around marker 88 when jet tumed off, causing pile to be slightly outofplumb. | 3 | o 0
,,,,, 79 | 082112 |H19  |Concrete| | | 325PM |  402PM | 8601 | 1182 | 99ft Noissues. 3 0 0
80 08/22/12 Concrete 1 7:40 AM 8:22 AM 99 ft No issues. 42 0 0
81 08/22/12 Concrete | 9:05 AM 9:30 AM 99 ft No issues. 25 0 0
_____ 82 | 08212 |H17  |Concrete, ., }  1005AM |  10:30AM | 8713 .  11.87 | 99ft.  |Pileleft~0.5 hightobe cutoff. Minor puddle of cresote observed. ...+ 2 | 0 | 0
,,,,, 8 08/22/12  |H18 | Concrete| . | 11:25AM |  1140AM |  -87.32 . 1168 | 99ft  |Noisues. 4 2 | o 0o
84 08/22/12 Concrete 1:10 PM 1:44 PM 99 ft No issues. 34 0 0
85 08/22/12 Concrete 2:18 PM 2:55 PM 99 ft No issues. 43 0 0
|8 | 0822/12  J20 | Concrete| ...33%PM_ L 427pM | 8711 | 1189 | 99ft. Noissues. .. 52 | o6 | o
s 08/23/12 117 |Concrete| L 7aaAm 830AM | 8736 | 1164  99ft.  Waterhosebreakat-s3ft. e | 0 | o
88 08/23/12 Concrete 9:05 AM 9:53 AM 99 ft Jet hose pop off pile at -74ft. 48 10 0
89 08/23/12 Concrete 10:23 AM 11:00 AM 99 ft No issues. 37 0 0
______ RS | 082312  |G15 _ |Concrete| X . X |  1LS0AM |  11:55AM |  -8828 | 1072 | 99ft |Capacityapproximately 540kips. ... .5 | 0 0
,,,,,, RS | 082312 K24  |Concrete| X | X |  LOOPM |  106PM | -87.02 | 1198 | 99ft.  |Capacity approximately 1000 kipson firsthit. . 4 | 0 0
90 08/23/12 Concrete X 2:00 PM 3:15PM 99 ft Pile left ~2.5' high, to be retapped 2.0' and cut off 0.5'. Capacity approximately 940 kips. 75 0 0
91 08/23/12 Concrete 3:58 PM 4:40 PM 99 ft No issues. 42 0 0
_____ 92 | 082412 K20 _ Concrete} . | 730AM |  757AM | 8667 | 1233 | 99ft. Noissues. ...+ 2 | 0 0
,,,,, 93 | 08/2412 K21  |Comcrete| . | 830AM |  858AM | -8683 | 1217 | 99ft. Noissues. 28 | 0 0
94 08/24/12 Concrete | 9:33 AM 9:59 AM 99 ft No issues. 24 0 0
95 08/24/12 Concrete } 10:40 AM 11:30 AM 99 ft Pile left ~0.5' high to be cut off. Problems with jet hose connection and wood cushion block catching fire. 50 10 0
_____ 9 | 082412 16  |Concrete, . }  1z5PM | 1:30PM | 8697 | 1203 | 99ft. |Noissues. . . ........r. .3 . 0 0
,,,,, 97 | 08/24/12 K17 | Comcrete| . | 205PM |  244PM | -8649 | 1251 | 99ft. Noissues. .} 3 [ 0o 0
98 08/27/12 Steel 9:25 AM 10:06 AM 105 ft No issues. 41 0 0
99 08/27/12 Steel 10:58 AM 11:27 AM 105 ft Pile originally placed at bent A11.5 but relocated to A1l because it was a T2 coated pile, rather thana T1 29 0 0
_____ 00 . 0827/12  Al2 | Steel | X . | 1225PM | LO3PM_ | - | - | 105ft. |Reading taken @ water surface. Pile left high to be retapped. Firing problem with hammer during initial placement. | 38 | 5 0
,,,,, 101 | 0827/12  A115 | Steel | i | 1:33PM |  203PM | -8436 | 1064 | 105ft. |Noissues. 30 |0 0
102 08/27/12 Steel 2:23 PM 2:55 PM 105 ft No issues. 32 0 0
103 08/28/12 Steel 8:00 AM 8:26 AM 105 ft No issues. 26 0 0
104 08/28/12 Steel 8:55 AM 9:20 AM 105 ft No issues. 25 0 0
,,,,, 105 | 082812 A9 | Steel | X | | 943AM |  10:00AM | - | - | 105ft. [Pileleft~40'hightoberestruck. . 2 | 0 0
106 08/28/12 Steel 10:35 AM 11:.07 AM 105 ft No issues. 32 0 0
107 08/28/12 Steel 11:30 AM 11:58 AM 105 ft No issues. 28 0 0
108 08/28/12 Steel 1:07 PM 1:26 PM 95 ft No issues. 19 0 0
19 L 08/26/12  |B1l | Steel | [ LSSPM_ | 224PM | 8422 | 1078 | 95fu  Noisues. o’ o o
110 08/28/12 Steel 1 2:45 PM 3:07 PM 95 ft No issues. 22 0 0
111 08/29/12 Steel i 8:05 AM 8:38 AM 105 ft No issues. 33 0 0
112 08/29/12 Steel 9:00 AM 9:38 AM 105 ft No issues. 38 0 0
B EE I 08/29/12  A065 | Steel | | 958AM | 1025AM | 9438 | 1062 | 105ft.  Noissues. o o
,,,,, 114 | 082912 AO6 | Steel | X ! |  1045AM |  1103AM | - | - | 105ft. |Pileleft~40'hightoberestruck. & 2% | 0 0
115 08/29/12 Steel | 11:25 AM 12:01 PM | 105ft.  |No issues. | 36 0 0
116 08/29/12 Steel 12:57 PM 1:28 PM 105 ft No issues. 31 0 0
_____ 117 | 08/29/12 _  BOS | Steel | . | 156PM___ | 233PM | -8423 1077 | 5ft.  |Noisswes. _ . 3 | 0 0
,,,,, 118 | 0830/12  BO8 | Steel | . | 727AM |  753AM | -8425 | 1075 | 95ft  |Noissues. 2% |00
119 08/30/12 Steel 8:25 AM 9:03 AM 105 ft No bubble curtain installed. Obstruction @ ~-30 ft which threw pile slightly out of plumb. 38 0 5
120 08/30/12 Steel : 9:27 AM 9:57 AM 105 ft No issues. 30 0 0
,,,,, 121 | 0830/12  |A035 | Steel | [ | 1017AM |  10:56AM | -8438 | 1062 | 105ft. Noisswes. . h39 | 0 0
,,,,, 122 | 0830/12  |A03 | Steel | X | |  1119AM |  1200PM | - | - | 105ft. [Pileleft~30'hightoberestruck. . ..& | 0o 0o
123 08/30/12 Steel i 12:57 PM 1:45 PM 105 ft Problem during initial placement. Broekn bolt from hammer after assembly. 48 10 0
124 08/31/12 Steel 7:25 AM 7:50 AM 95 ft No bubble curtain installed due to low tide. 25 0 0
15 | 083112 BO6 | Steel | [ 8:28AM | 907AM | -8423 | 1077 | 95ft. |Noisswes. s [0 o
N B 08/31/12 |AG2 Steel | 930AM | 10:15AM | 9445 | 1051 | 105 ft. _|Dutra pointed out small amount of oil residue @ water surface. . 4 0 o
127 08/31/12 Steel | 10:33 AM 11:23 AM 105 ft Problem during initial placement. 15 min delay. Pilebutt cut finger. 50 0 15
128 08/31/12 Steel X } 12:28 PM 1:33 PM 105 ft Pile left ~40' high to be restruck. Problem during initial placement. 50 0 15
- N 08/31/12  |A00S5 | Steel S A 1:53PM I 2:40PM 9446 1054} 105ft. _ |Pile drift during initial placement. s I o
,,,,, 130 | 09/04/12  BO5 | Steel | . | 7:38AM |  806AM | -8423 | 1077 | 95f.  |Noisswes. 428 | 0 0
131 09/04/12 Steel 8:15 AM 9:15 AM ] 95 ft 'Dutra having problem with hammer control. Send pilebutt up lead. No issues during pile placement. ] 60 25 0
132 09/04/12 Steel 9:38 AM 10:13 AM 95 ft Dutra send 2 pilebutts up lead to remove sling. No issues during pile placement. 35 5 0
_____ 133 | 090412  BO2 | Steel | . |  1030AM |  11:09AM | 8422 | 1078 | 95ft. _ Sendpilebutt uplead. Noissuesduring pile placement. . 3% | 10 | 0
,,,,,, RS | 09/04/12 |AO1 | Steel | . X | 11:23AM | = 1145AM | 9441 | 1059 | 105ft. |Capacity~580kips (Abe). Noissuesduring pilerestrike. 4 2 | 0 0
RS 09/04/12 Steel X 12:43 PM 1:03 PM 105 ft Capacity ~ 550 kips (Abe). No issues during pile restrike. 20 0 0
RS 09/04/12 Steel X 1:29 PM 1:39 PM 105 ft Capacity ~ 580 kips (Abe). No issues during pile restrike. 10 0 0
______ RS | . 09/04/12 |A09 | Steel | i X | 225PM |  2:38PM | 9442 | 1058 | 105ft.__iCapacity~ 560 kips (Abe). Noissuesduringpilerestike. 4. .13 | 0 0
,,,,, RS | 09/04/12  |A12 | Steel | . X . 300PM |  313PM | 9443 | 1057 | 105ft. _|Capacity ~ 460kips (Abe). Noissuesduringpilerestrike. 4 13 | 0 0
RS 09/04/12 Concrete | ToX 4:10 PM r - ] 99 ft.  |Capacity ~ 1000 kips (Abe). No issues during pile restrike. 0 0
134 09/05/12 Concrete 11:05 AM 12:07 PM 99 ft Issues with pile not going down during jetting for first 33 mins, 10 min delay at lead. 62 10 33
s 09/05/12 (B0l i Steel | [ 755AM | 8&39AM | 8422 1 1078 | 95ft. |lssues with hammer, causing possible relocation. M4 I o
B E 09/06/12 |08 | Concrete| LT 700AM | 745AM | 8740 | 1160 | 99ft. Noissues. b4 [0 0o
Oily residue @ water surface immediately after jetting turned on. 8:40 pile slipped 0.8'south. Raise pile, re-position @ 9:03 to -20' off westerly.
137 09/06/12 Concrete 8:23 AM 9:48 AM 99 ft Finished out of plumb leaning north. 0.9' north, 0.5' west. 85 0 43
3 Hose issue spray water up to city sidewalk. Cushion block smoking @ -85'. Stop 11:23 @ -86'. Reinstall 11:29. Finished out of plumb North 1.3". Ok
138 09/06/12 Concrete ‘ 10:20 AM 11:41 AM 99 ft E/W. 81 30 0
f Hose fitting leaking water at top of pile. 1:08 jet pump problem @ -28'. Resolve @ 1:20 - turn on jet. 1:25 pilebutt up lead, resolved at 1:27.
139 09/06/12 Concrete 12:50 PM 1:56 PM 99 ft Heavy smoke from cushion block @ -91'. No issues with pile placement. 66 15 0
140 09/06/12 Concrete 2:30 PM 3:00 PM 99 ft No issues. 30 0 0
_____ 141 | 09/06/12 _ _|Fl2 __ |Concrete| . | 335PM | 411PM | -87.52 | 1148 | 99ft  |Noisses. _ .| 3 | 0 |0
Obstruction @ -34'. Raise and reposition, 15 min. delay. 8:05 jetting hose leak at pile. 8:22 replace cushion block. Reposition onto pile @ 8:30.
142 09/07/12 Concrete 7:25 AM 8:33 AM 99 ft Pile ended up 0.9' west. 68 0 15
143 09/07/12 Concrete 9:15 AM 9:59 AM 99 ft No issues. 44 0 0
144 09/07/12 Concrete 10:35 AM 11:16 AM 99 ft. No issues. 41 0 0
s L 09/07/12 W15 | Concrete| | wasem | 1259PM | 8690 | 1210 | 99ft. Noisues. 3| o o
146 09/07/12 Concreter 1:29 PM 1:55 PM 99 ft No issues. 26 | 0 0
147 09/18/12 Concrete 10:38 AM 11:42 AM 99 ft Had to stop hammer mid-drive. The pile bowed, Dutra installed come-along. Cushion block smoked up. No issues with pile placement. 64 6 0
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| | : Hose connection problem causing Dutra to turn off jet. Dutra picked the pile to reattach the hose and re-drove the pile. No other issues during
148 09/18/12 ED 04 Concrete 12:52 PM 2:23 PM -87.44 11.56 99 ft. placement. 91 41 0
149 09/18/12 D03 Concrete ] 2:58 PM 3:35 PM -87.43 | 1157 99ft.  |No issues during placement. 37 0 0
1 Problem during initial pile placement. Oily substance at water surface. DB 8:00am, 8:27 come-along at lead / pile leaning north. 8:31am
10 09/19/12 po2 | Concrete| i | 7:26AM 1 846AM 1 8728 | 1172 | 99ft. lresolved. Pile ended up 1ft west and leaning north. Boltchipped. | 8 | 4
Pile relocated 5ft north to D01.5 per Port (20 min delay). Jet pump ran out of fuel / send PB up lead (23 min delay). No other issues during pile
151 09/19/12 D01 Concrete | 9:30 AM 11:03 AM -87.21 | 11.79 99 ft placement. 93 23 20
2 09/19/12 E02 | Concrete| o4 lzsPM | 1.03PM 8702 1198 | 99ft.  |Noissuesduring placement. . ..y..3% |1 R
13 09/19/12  |[E03 | Concrete| . . 1:35PM | 233PM | 8729 | 1171 | 99ft.  Remove/reposition pile during initial placement (15 min delay). Install come-along tolead @ 2:05PM. . 58 | 15 | o
154 09/19/12 'E 04 Concrete 3:17PM 3:52 PM -87.36 11.64 99 ft No issues during placement. 35 0 0
155 09/20/12 E 05 Concrete 7:38 AM 8:38 AM -87.36 11.64 99 ft let hose leak at nipple. Problems during initial placement, causing remove/reinstall. Pile ended up within tolerance. 60
_____ 156 | 092012 |E06 _ |Concrete| | | 928AM |  1010AM | 8747 | 1153 | 99ft.  Noisuesduringplacement. ...\ 4 0 0
,,,,, 157 | 0920/12  F10 | Concrete| i\ |  1040AM |  11:18AM | -8736 | 1164 | 99ft  |Remove/reinstall @-18 ft. No otherissues during pile placement. | 38 0 0
158 09/20/12 EFO9 Concrete 12:15 PM 12:55 PM -87.40 11.60 99 ft No issues during placement. 40 0 1 0
159 09/20/12 'F 08 Concrete | 1:30 PM 2:07 PM -87.39 | 11.61 99 ft No issues during placement. 37 0 0
_____ 160 | 09/21/12  |EF02 | Concrete| | | 725AM | 7:55AM | -8689 | 1211 | 99ft _ |Port OKto relocate pile 0.9'North. Noissuesduringplacement. ... 3 0 0
161 09/21/12 'FO03 Concrete 8:22 AM 9:06 AM -87.04 11.96 99 ft Jetting hose leak at butt connection. Send PB up lead to repair leak (2 min. delay). Hammer removed and reset on pile (5 min delay) 44 7 0
162 09/21/12 IF 04 Concrete 9:38 AM 10:08 AM -87.05 11.95 99 ft No issues during placement. 30 2 0
163 | 09/21/12 FOS | Concrete| Lo lo4AM | 1L15AM | 8689 | 1211 | 99ft. _INoissuesduringplacement. .\ 38 0 0
164 | 09/21/12  [F06 | Concrete| .| 1220pm | 12:58PM | 8705 | 1195 | 99ft. |Noissuesduringplacement. | 3 0 0
165 09/21/12 \F 07 Concrete ) 1:20 PM 1:48 PM -87.17 : 11.82 99 ft No issues during placement. 28 1 0 0
166 09/21/12 1G 10 Concrete } 2:23 PM 2:57 PM -87.02 | 11.98 99 ft No issues during placement. 34 } 0 0
7 09/21/12 G11 | Concrete| [ R 3:28PM | 355PM 87.08 | 1192 | 99ft  Noissuesduringplacement. ... . 0 0
1.8 | 09/24/12 608 Concrete| S R 750AM o 823AM 8691 | 1209 | 99ft.  |Noissuesduring placement. . r..33 0 0
169 09/24/12 G 07 Concrete 8:50 AM 9:30 AM -86.78 12.22 99 ft Problems during initial placement (15 min delay). Jet problem at 37'. 40
170 09/24/12 /G 05 Concrete 10:02 AM 10:33 AM -86.97 12.13 99 ft No issues during placement. 31 0 0
_____ 171 | 09/24/12 1G04 _ |Concrete} . |  1055AM |  1133AM | 8678 | 1222 | 99ft _Noissuesduringplacement. . 3% | 0 0
,,,,, 172 | 092412 G12 | Concrete| |\ |  1248PM |  205PM | -8716 | 1184 | 99ft |Problem during initial pile placement. Remove/reinstall (27 min.delay) 77
173 09/25/12 'G 09 Concrete X 8:55 AM 9:54 AM -86.96 12.04 99 ft No issues during placement. Axial capacity ~ 650 kips (Abe Eng.) 59 0 0
174 09/25/12 'G 06 Concrete X 10:47 AM 11:33 AM -86.81 | 12.19 99 ft No issues during placement. Axial capacity ~ 660 kips (Abe Eng.) 46 0 0
175 09/25/12 'G 03 Concrete X 12:45 PM 1:42 PM -86.65 12.35 99 ft No issues during placement. Axial capacity ~ 830 kips (Abe Eng.) 57 0 0
,,,,, 176 | 09/25/12 |H12 | Concrete| X | | 220PM |  300PM | 8691 | 1209 .  99ft.  |Noissues during placement. Axial capacity~ 670 kips (AbeEng) . 4 | 0 0
177 09/25/12 'H 11 Concrete 3:52 PM 4:24 PM -86.89 12.11 99 ft No issues during placement. 32 0 0
178 09/26/12 H13 Concrete ] 7:31 AM 8:10 AM -86.93 |  12.07 99ft.  |No issues during placement. 39 0 0
179 09/26/12 'H 10 Concrete 9:07 AM 9:39 AM -86.86 12.14 99 ft No issues during placement. 32 0 0
180 | 09/26/12 _ |HO8 | Concrete| L 1mo3Aam | 1133AM | 8665 | 1235 | 99ft. _|Noissuesduringplacement. b8 | o o
181 09/26/12 'H 09 Concrete | 10:05 AM 10:34 AM -86.79 | 12.21 99 ft No issues during placement. 29 0 0
182 09/26/12 H 07 Concrete | 12:35 PM 1:03 PM -86.45 | 12.55 99 ft No issues during placement. 28 0 0
183 09/26/12 IH 06 Concrete 1:28 PM 1:59 PM -86.73 | 12.27 99 ft No issues during placement. 31 0 0
T 09/26/12  |HO5  |Concrete; . | 227PM | 255PM | 8653 | 1247 | 99ft.  |Noissuesduringplacement. | 28 | o o
,,,,, 185 | 09/26/12  HO4 | Concrete| | |  320PM |  35PM | -8633 | 1267 | 99ft |Noissuesduringplacement. 4 3 | 0o 0
186 09/27/12 H 14 Concrete 8:00 AM 8:30 AM -86.92 12.08 ] 99 ft No issues during placement. ] 30 0 0
187 09/27/12 )14 Concrete 9:12 AM 9:41 AM -86.65 | 12.35 99 ft No issues during placement. 29 0 0
_____ 188 | 09/27/12 13 |Concrete| . | 10:20AM | 10:43AM | -8663 1237 | 99ft. |Noissuesduringplacement. . 2 | 0 0
,,,,, 189 | 0927/12 12 | Concrete| . | 1115AM |  11:52AM | -8660 | 1240 | 99ft  |Noissuesduringplacement. 1 3 | 0o 0
190 09/27/12 J 11 Concrete 1:13 PM 1:37 PM -86.52 12.48 99 ft No issues during placement. 30 0 0
191 09/27/12 110 Concrete | 2:36 PM 3:03 PM -86.41 | 12.59 99 ft No issues during placement. 29 0 0
,,,,, 192 | 09/28/12  |H03 | Concrete| . | 723AM |  7:50AM | -8634 | 1266 | 99ft.  Noissuesduringplacement. . 2 | 0 0
,,,,, 193 | 092812 103 | Concrete| | |  824AM |  9%08AM | -8602 | 1298 | 99ft  Noissuesduringplacement. . a4 | 0o 0o
194 09/28/12 :rJ 04 Concrete r 9:35 AM 10:14 AM -86.14 12.86 99 ft No issues during placement. 39 0 0
195 09/28/12 1J 05 Concrete 10:35 AM 11:00 AM -86.16 12.84 99 ft No issues during placement. 25 0 0
T N 09/28/12 Jo6 1 Concrete} Lo 1130AM | lz04PM 8631 | 1269 | 99ft. |Noissuesduring placement. 5min delay toaddress leaningpile. 1 34 5 L o
I 09/28/12 o7 | Concrete| i | L15SPM | 143PM | 8632 | 1268 | 99ft.  |Noissuesduringplacement. | 28 | o o
198 09/28/12 1J 08 Concrete 1 2:10 PM 2:36 PM -86.42 ! 12.58 99 ft No issues during placement. 26 0 0
199 10/01/12 1J 09 Concrete } 7:45 AM 8:07 AM -86.42 | 12.58 99 ft No issues during placement. 22 0 0
00 | 10/01/12 L Concrete; S A 838AM . 905AM 8650 1250 | 99ft.  Noissuesduringplacement. 427 I o
,,,,, 200 | 10/01/12 K14  |Concrete| . | 9:35AM | 10:00AM | -8641 | 1259 | 99ft  |Noissuesduringplacement. 4 2 | 0 0
202 10/01/12 K13 Concrete 10:47 AM 11:11 AM -86.41 12.59 . 99ft 'No issues during placement. r 24 0 0
203 10/01/12 'K 03 Concrete 3 12:20 PM 12:52 PM -85.91 | 13.09 99 ft No issues during placement. 32 0 0
_____ 204 | 10/01/12 K04 i Concrete; . | 123PM |  149PM | 8591 | 1309 | 99ft _ Noissuesduringplacement. .\ 2% | 0 0
,,,,, 205 | 10/01/12 K05  |Concrete| . | 221PM |  245PM | -8594 | 1306 | 99ft  |Noissuesduringplacement. 24 | 0 0
206 10/01/12 K 06 Concrete 3:15PM 3:52 PM -86.02 12.98 99 ft Problems during initial placemtn (15min delay). Hammer problem between #58-#65. No other issues. 37 0 15
207 10/02/12 'K 07 Concrete 7:20 AM 7:50 AM -86.07 12.93 99 ft No issues during placement. 30 0 0
_____ 208 | 10/02/12 KO8 | Concrete | | 822AM |  848AM | 8613 | 1287 | 99ft.  Noisuesduringplacement. ...t .2 | 0 0
209 | 10/02/12  |[K03 | Concrete| I 917AM | 943AM | 8619 | 1281 | 99ft. |Noissuesduringplacement. 26| o o
210 | 10/02/12 K 10 Concrete | } 10:15 AM r 10:43 AM | 8626 | 1274 99 ft No issues during placement. 28 0 0
211 10/02/12 K11 Concrete 11:25 AM 11:53 AM -86.30 | 12.70 99 ft No issues during placement. 23 0 0
2 S N 10/02/12 K12 Concrete| [ 107PM | 216PM | 8290 | 1610 | 99ft.__ISeismicpile. Problem duringinitial placement (40 min delay) Butt spalling during impact. Leave 2fthigh. | 69 .20 | 20
a3 | 10/02/12  |L12 | Concrete| LT 250PM | 3:30PM | 8603 | 1297 | 99ft.  |Noissuesduringplacement. | a4 | o o
214 10/02/12 iL11 Concrete 1 3:58 PM 4:22 PM -85.98 I 13.02 99 ft No issues during placement. 24 0 0
215 10/03/12 'L 10 Concrete 7:20 AM 7:48 AM -85.97 | 13.03 99 ft No issues during placement. 28 0 0
216 10/03/12 L 09 Concrete w 8:15 AM 8:45 AM -85.80 ! 13.20 99 ft No issues during placement. 30 0 0
217 10/03/12 'L 08 Concrete ‘ 9:15 AM 9:47 AM -85.82 : 13.18 99 ft Loose jet hose. Shut down jet pump @ 74 ft. No other issues. 32 0 0
218 10/03/12 'L07 Concrete w 10:14 AM 10:45 AM -85.78 : 13.22 99 ft No issues during placement. 31 0 0
219 10/03/12 'L 06 Concrete ! 11:14 AM 11:38 AM -85.72 13.28 99 ft No issues during placement. 24 0 0
220 10/03/12 'L 05 Concrete 3 12:48 PM 1:13 PM -85.70 | 13.30 99 ft No issues during placement. 35 0 0
_____ 221 | 10/03/12 __|L04 _ |Concrete| | | 143PM___ | 2:12PM | 8563 1337 | 99ft.__Noissuesduringplacement. 2 | 0 0
222 10/03/12 EL03 Concrete 2:35PM 3:03 PM -85.54 ' 13.46 99 ft No issues during placement. 28 0 0
223 11/07/12 EAA 31 Steel 9:50 AM 11:32 PM -94.73 10.27 105 ft Issues with hammer, 35 min delay. 102 35 0
224 11/07/12 |AA 32 Steel | 12:45 PM 2:00 PM -94.72 | 10.28 105 ft.  |lssues with hammer, 50 min delay. 75 50 0
225 11/07/12 :rAA 33 Steel 2:25 PM 3:02 PM -94.69 10.31 105 ft No issues during placement. 37 0 0
226 11/07/12 AA3A ) Steel | S S 3:40PM 1 ¢ 420PM 9467 | 1033 105ft. _|Noissuesduring placement. .4 o o
227 r 11/08/12 |AA 35 Steel r 9:15 AM 9:57 AM -94.83 10.17 105 ft No issues during placement. 42 | 0 0
228 11/08/12 |AA 36 Steel ] 10:21 AM 11:10 AM 9345 | 11.55 105 ft.  |Soft pile left high to potentially be retapped. 49 0 0
229 11/08/12 |AA 37 Steel ] 12:30 PM 1:10 PM 9515 | 9.85 105 ft.  |No issues during placement. 40 0 0
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,,,,, 230 | 11/08/12  [AA39 | Steel | 1 | 200PM |  243PM | 9469 | 1031 | 105ft Noissuesduringplacement. .. 4 | 0o 0
231 11/08/12 EAA 38 Steel 3:03 PM 3:42 PM -94.75 10.25 105 ft No issues during placement. 39 0 0
232 11/09/12 ICC31 Steel 7:25 AM 8:15 AM 8432 | 10.68 95 ft No issues during placement. 50 0 0
= S N 11/095/12 BB31 1 Steel | [ 9:00AM_ | 11:18AM | 8470 | 1030 | 95ft.___|Dutrahaving problems during placement, pile shifting northandeast. .t 78 | 25 R
' 11/09/12  |BB32 | Steel | . | 1230PM |  209PM | -8470 | 1030 | 95ft. |Dutrahaving problems with pile drift during initial placement. | 99 | 40 | o
235 11/09/12 BB 33 Steel 1 2:40 PM 3:08 PM -84.58 I 10.42 95 ft No issues during placement. 28 0 0
236 11/09/12 BB 34 Steel | 3:25PM 3:54 PM -84.53 | 10.47 95 ft No issues during placement. 29 0 0
=7 S 11/12/12 BB35 | Steel | S R 8:05AM | 840AM 8459 1041 | 95ft.  llssueswith cables getting caught in leads, 10 mindelay. ..., 3% | 10 | R
238 | 11/12/12  |BB36 | Seel | 900AM | = 928AM | 8457 | 1043 | 95ft.  |Issueswith cables getting caught in leads, 10 mindelay. .+ 28 | 10 | o
239 11/12/12 EBB 37 Steel 10:30 AM 11:00 AM -83.44 11.56 95 ft Blowcounts low. Field call by Jason/Lucas to leave pile high for restrike. 30 0 0
240 11/12/12 'BB 38 Steel 11:20 AM 12:00 PM - - 95 ft Blowcounts low. Field call by Jason/Lucas to leave pile high for restrike. 40 0 0
_____ 241 | 11/12/12  BB39 | Steel | . | 120PM | 145PM | 8463 | 1037 | 95ft. _ |Hitobstruction at 20' mark, causing pile to shift toa final postion of 0.7' to the southand 19'totheeast. . 25 | 0 0
,,,,, 240 | 11/12/12  |cC32 | Steel | . | 235PM |  35PM | -8430 | 1070 | 95ft |Pile picked up and replaced, 20 min delay. Send p/b up lead to strap friction strap back on to pile, 20 min delay. Pileoutofplumb. | 77 | 40 0
243 11/14/12 'CC 33 Steel 7:35 AM 8:47 AM - - 95 ft Problems during initial placement (30 min delay). Pile left high for restrike due to low blow counts. 72 30 0
244 11/14/12 'CC 34 Steel 9:07 AM 9:28 AM - - 95 ft Pile left high for restrike due to low blow counts. 21 0 0
_____ 245 | 11/14/12  CC35 | Steel | 1 | 946AM | 10:15AM | 8432 | 1068 | 95ft  Noissuesduringplacement. ... .29 | 0 0
,,,,, 246 | 11/14/12  |CC36 | Steel | . . 1LA5AM |  1143AM | 8427 | 1073 | 95ft  |Noissuesduringplacement. ... 22 | 0 0
247 11/14/12 ICC 37 Steel 12:55 PM 1:27 PM -84.31 10.69 95 ft No issues during placement. 32 0 0
248 11/14/12 KK 39 Steel X 2:15 PM 2:30 PM - ' - 95 ft Indicator pile, left high for restrike. 15 0 0
. A N 11/14/12 KK38 | Steel | [ 250PM | 3:08PM | - |- | o5ft_ [|Pilelefthighforrestrike duetolowblowcounts. b 18 ] L o
I 11/14/12 kK37 | Steel | L 336PM | 430PM | - - | 95ft_|Pilelefthighfor restrike due to low blow counts. Delay during initial pile placement (30min) | s [ 30 o
251 11/15/12 'KK 36 Steel : 7:20 AM 7:53 AM -84.06 | 10.94 95 ft No issues during placement. 33 0 0
252 11/15/12 DD 31 Concrete ‘ 11:20 AM 12:27 PM -87.11 | 11.89 99 ft No issues during placement. 67 0 0
23 11/15/12 DD32 | Concrete | [ R 2:00PM | 250PM | 8750 |} 1150 1 99ft.  INoissuesduringplacement. .45 J o0 R
,,,,, RS | 11/1/12  |AA36 | Steel . X ¢ - 4} - 1 9471 | 1029 | 105ft. |Restrike. ABE Load Capacity ~1600kips. 4 0 4 0o | 0o
RS 11/16/12 BB 38 Steel X - - -84.60 | 10.40 95 ft Restrike. ABE Load Capacity ~1500kips. 0 0 0
RS 11/16/12 'KK 39 Steel X X 7:58 AM 8:23 AM -84.14 10.81 95 ft Restrike indicator pile. ABE Load Capacity ~570-610kips. 25 0 0
______ RS | 11/16/12 KK38 | Steel | | X | 946AM | = 948AM | 8415 | 108 | 95ft. _ |Noissuesduringrestrike. .2 | 0 0
,,,,,, RS | 11/16/12  BB37 | Steel | | X 953A'V'955A'V'8458104295ftNO'SsueSdurmgreSt”ke200
RS 11/16/12 'KK 37 Steel CX 9:59 AM 10:02 AM -84.20 11.82 95 ft No issues during restrike. 3 0 0
RS 11/16/12 'CC34 Steel X 10:23 AM 10:25 AM 8434 | 11.79 95 ft No issues during restrike. 2 0 0
RS 11/16/12 ECC 33 Steel X 10:30 AM 10:31 AM -84.37 10.63 95 ft No issues during restrike. 1 0 0
,,,,, 254 | 11/16/12  DD33 | Concrete; . | 12:45PM | 1:37PM | 8734 | 1166 | 99ft. _ |Noissuesduringplacement. 4 5 | 0 0
255 11/16/12 EKK 31 Concrete 2:36 PM 3:16 PM -87.38 11.62 99 ft No issues during placement. 40 0 0
256 11/19/12 KK 32 Concrete ! 8:15 AM 8:47 AM -87.42 | 11.58 99 ft No issues during placement. 32 0 0
257 11/19/12 IKK 33 Concrete 9:23 AM 10:15 AM -87.08 | 11.92 99 ft Dutra lowered hammer setting at 73' and below. Install come-along (15 min delay) 52 0 0
28 11/19/12 KK34 1 Concrete| 1__________________19_157_AM ______________ 11:32AM 1 8744115699ftNO'SsueSdU”ngP'acement35 ___________ o o
259 11/19/12 KK 35 Concrete 1 12:37 PM 1:51 PM -87.27 | 11.73 99 ft Problem with initial placement (28 min delay) 74 0 28




MUNICON CONSULTANTS

LETTER OF TRANSMITTAL

August 7, 2012
To:  Dutra Construction Company, Steve Hutchison
From: Municon Consultants — Anthony Argyriou JOB#: 831

RE: BARTFWARM-SPRINGSEXTENSION
CONTRACTNO-0O2EE120

SUBJECT: Sound Monitoring Report

WE ARE SENDING YOU THE [ ] SUBMITTALS X] REPORTS
FOLLOWING [] PHOTOS [] CD-ROMs
BY X EMAIL [ ]HAND CARRIED [ | FED EX
DESCRIPTION

Underwater sound level reports for data collected on July 11 through 24, 2012 at the following
locations:

Location Sound Level Meter
Pier 38 1970
NOTES:

SELs recorded by date, normalized to 24 hours, are:

Date SEL, dB Date SEL, dB
July 11 146.4 July 18 145.4
July 12 146.2 July 19 146.3
July 13 145.6 July 20 146.0
July 14 145.7 July 21 145.7
July 15 145.2 July 22 146.1
July 16 145.1 July 23 149.3
July 17 158.4 July 24 148.0

The sound levels recorded are LZeq, LZSmax, and LZpeak for 15-minute intervals. The *Z’
indicates that sound level measurements are not frequency-weighted (or are “flat-weighted”),
which we believe is most appropriate for underwater sound monitoring to protect marine life; A-
weighting and C-weighting are for human response to sound.

1300 22" Street, Suite A, San Francisco, CA 94107
Ph: 415-641-2570 Fax: 415-282-4097



leisele
Cross-Out

leisele
Cross-Out


MUNICON CONSULTANTS

LZeq is the level of constant sound over the measurement interval that has the same sound energy
as the actual sound over the same period, using flat frequency weighting.

LZSmax is the highest RMS sound level using slow (1000ms) response weighting recorded during
the measurement interval, using flat frequency weighting.

LZpeak is the highest instantaneous peak sound pressure level recorded during the recording
interval, using flat frequency weighting.

We deployed SLM #2270 with a hydrophone at Pier 30-32 on July 11, 2012. The hydrophone
was deployed at a depth of about 22 feet in water 44-Y2 feet deep. Actual depths will fluctuate due
to tides.

We deployed an SLM and hydrophone at Pier 38, but the hydrophone malfunctioned and no
usable data was recorded in this period.

Yours Truly,
MUNICON Consultants

Anthony Argyriou, G.E.

1300 22" Street, Suite A, San Francisco, CA 94107
Ph: 415-641-2570 Fax: 415-282-4097
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Spectral analysis of LZeq, July 11 - 17
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Spectral analysis of LZSmax, July 11 - 17
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Spectral Analysis of LZSmax, July 18 - 24
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Sound level, Lzeq, dB re: 1uPa

145.0 -1
140.0 -

135.0 -

130.0 -

125.0

120.0

115.0

110.0

105.0

100.0

04:15

07:30

Spectral Analysis of LZeq, July 17

Time, July 17, 2012

140.0-145.0
™ 135.0-140.0
m130.0-135.0
m125.0-130.0
m120.0-125.0
m115.0-120.0
®110.0-115.0
= 105.0-110.0
m100.0-105.0




Sound level, Lzeq, dB re: 1uPa
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Spectral analysis of LZSmax, July 18 - 19
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Sound level, LZeq, dB re: 1uPa

Spectral Analysis of LZeq, July 24
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Sound level, LZSmax, dB re: 1uPa

Spectral Analysis of LZSmax, July 24
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MUNICON CONSULTANTS

LETTER OF TRANSMITTAL

August 15, 2012
To:  Dutra Construction Company, Steve Hutchison
From: Municon Consultants — Anthony Argyriou JOB#: 831

RE: BRANNAN STREET WHARF
PORT OF SAN FRANCISCO CONTRACT NO. 2726

SUBJECT: Underwater Sound Monitoring Report

WE ARE SENDING YOU THE [ ] SUBMITTALS X] REPORTS
FOLLOWING [ ] PHOTOS [ ] CD-ROMs
BY Xl EMAIL [ |HAND CARRIED [ | FED EX
DESCRIPTION

Underwater sound level reports for data collected on July 25 through August 2, 2012 at the
following locations:

Location Sound Level Meter
Pier 30-32 2270
Pier 38 1970
Boat near pile barge 2276

We deployed SLM #2270 with a hydrophone along the south side of Pier 30-32, about 165 feet
west of the southeast corner of the pier, on July 11, 2012. The hydrophone was deployed at a
depth of about 22 feet in water 44-' feet deep. We deployed SLM #1970 with a hydrophone at
the north end of the gangway ramp leading to the floating dock north of Pier 38, on July 11,
2012. The hydrophone was deployed at a depth of about 7 feet in about 13 feet of water. Actual
depths will fluctuate due to tides. A plan showing locations of these deployments relative to
surrounding features is attached.

We replaced the hydrophone at Pier 30-32 (SLM #2270) due to malfunction on July 26, 2012;
records prior to the replacement were not reliable and are not included in this report.

We deployed SLM #2276 with a hydrophone from our boat during piledriving for the first 15
steel piles driven. Distances from hydrophone to pile, and water and hydrophone depth, for each
pile driven, are given in the table below:

1300 22 Street, Suite A, San Francisco, CA 94107
Ph: 415-641-2570 Fax: 415-282-4097
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TABLE 1: Geometry of hydrophone deployments

Pile Date Driving | Distance | Depth of Depth of | Distance | Distance to
Number Times | to boat hydrophone | water at to Pier 38 | Pier 30-32
(ft.) at boat (ft.) | boat (ft.) (ft.) (ft.)

A-24 July 26 | 15:57 - | 60 4 9 585 890
17:10

A-24 July 27 | 12:45—- | 60 4 9 585 890
13:13

A-27 July 27 | 14:58 — | 60 4 9 650 870
16:05

A-30 July 30 | 09:14— | 60 - 62 4% 8109.8 700 840
10:44

A-29 July 30 | 11:53 - | 65 4 10to 9 685 845
13:33

A-28 7% | July 30 | 14:29— | 56 4 9to 7% 675 850
15:06

A-28 July 31 | 08:33— | 52 4 5%to08 670 860
09:05

A-27% | July31 | 10:18 — | 52 4 8to 10 660 865
13:06

A-27% | Augl | Before 660 865
arrival

A-26"2 | Augl |08:54— |56 2% 4-7 645 875
09:23

A-26 Aug 1 10:07 - | 60 4 7-9 630 880
10:35

A-25% | Augl 11:47 - | 64 47 10 620 890
13:10

A-25 Aug 1 13:52 - | 64 4 10 605 895
14:36

A-24"% | Aug2 |10:04—- | 60 4 6 595 885
10:34

A-237% | Aug2 | 11:26—- | 60 47 11 575 900
11:53

A-23 Aug?2 | 13:11- | 60 47 13 560 910
13:36

A-22% | Aug2 | 14:25- |60 47 14 550 915
14:53

Note: Distances are approximate. Distances to fixed hydrophone deployments are estimated by
scaling plans.

1300 22™ Street, Suite A, San Francisco, CA 94107
Ph: 415-641-2570 Fax: 415-282-4097
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The work plan calls for use of a bubble curtain to reduce underwater sound levels from piledriving,
and for tests of the efficacy of the bubble curtain performed by turning off the bubble curtain for
short intervals during piledriving. The bubble curtain was turned on and off during piledriving at the
following times:

TABLE 2: Bubble Curtain Test Schedule

Pile Number | Date Driving Times Bubble curtain operating times
A-24 July 26 | 15:57-17: 10 15:48 — 15:54
15:56 —16:23
A-24 July 27 | 12:45—-13:13 12:08 — 12:49
12:50 - 13:02
A-27 July 27 | 14:58 —16:05 14:58 — 15:04
15:05—-15:06
15:08 — 15:54
A-30 July 30 | 09:14 — 10:44 09:44 — 09:45
09:46 — 09:53
10:19 - 10:28
10:34 —10:44
A-29 July 30 | 11:53 —13:33 13:06 —13:33
A-28 July 30 | 14:29 —15:06 14:46
14:47 — 14:49
14:53 - 15:07
A-28 July 31 | 08:33 —09:06 08:44 — 09:06
A-27 " July 31 | 10:18 —13:06 10:23 - 10:49
11:24 —11:40
12:48 — 13:06
A-27Y Aug 1 | Before arrival unknown
A-26 " Augl |08:54—-09:23 09:02 — 09:24
A-26 Aug 1 10:07 - 10:35 10:11-10:12
10:13 -10:17
10:23 —10:35
A-25 Aug 1 11:47-13:10 12:45-13:09
A-25 Aug 1 13:52 - 14:36 14:10 — 14:37
A-24 Aug?2 |10:04-10:34 10:20 - 10:34
A-23 ' Aug?2 | 11:26-11:53 11:38 - 11:54
A-23 Aug?2 | 13:11-13:36 13:22 - 13:37
A-22 Aug?2 | 14:25—-14:53 14:37 — 14:54

1300 22 Street, Suite A, San Francisco, CA 94107
Ph: 415-641-2570 Fax: 415-282-4097
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We recorded daily SELs at each of our SLM/hydrophone deployments; results are given below. SELs recorded from the boat are for
the times listed, SELs recorded at the two fixed location deployments are normalized to 24 hours duration.

TABLE 3a: Sound Exposure Levels

Depth of

SEL and

SEL and

. . Total blows o Distance . . SEL at Pier | SEL at Pier
Pile Driving . pile into duration at | duration at
Date . during to boat : 38 for day | 30-32 for day
Number Times drivin substrate (ft) boat for pile | boat for day (dBZ) (dBZ)
& (ft.) : (dBZ) (dBZ)
15:57 - 191.3 191.3 —
A-24 July 26 17- 10 60 1:22:17 1:22:17 167.5 176.7
1705 90.0
12:45 — 192.5
A-24 July 27 60
13:13 1:05:29 193.0
14:58 183.6 2:42:31 166.3 1754
A-27 July 27 16:05 591 90.4 60 1:37:03
July 28 167.5 176.7
July 29 166.3 175.4
09:14 — 192.5
A-30 July 30 10-44 555 89.2 60 - 62 1:29:23
11:53 - 188.2 194.7
A-29 July 30 13:33 653 86.9 65 1:33:43 3-46:25 171.3 177.1
14:29 — 186.8
_ 1
A28Y% |July30 | S0l |54l 87.5 56 A1

1300 22™ Street, Suite A, San Francisco, CA 94107

Ph: 415-641-2570 Fax: 415-282-4097
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TABLE 3b: Sound Exposure Levels, continued:

Depth of

SEL and

SEL and

. . Total blows o Distance . . SEL at Pier | SEL at Pier
Pile Driving . pile into duration at | duration at
Date . during to boat : 38 for day | 30-32 for day
Number Times drivin substrate (ft) boat for pile | boat for day (dBZ) (dBZ)
& (ft.) : (dBZ) (dBZ)
08:33 — 191.0
A28 | July3T o906 | 498 20-1 > 03251 | 192.1
169.1 174.8
10:18 — 185.6 1:58:48
A-27"% | July 31 52
13:06 1:25:57
Bofor 500 89.6
A-27% | Augl crore n/a
arrival
08:54 — 178.9
D61
A26% |Augl | (00 | 458 88.7 36 0:47:58
10:07 — 181.3 191.5
A-26 Aug 1 10-35 457 90.3 60 0:37-43 3:05:27 167.6 175.3
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