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1 Detailed Description of the Activity

1 Detailed Description of the Activity

1.1 Project History

The California Department of Transportation (Caltrans) proposes Phase Il of the restoration and
painting of the Richmond-San Rafael Bridge on Interstate (1) 580. The Richmond-San Rafael
Bridge is 5.5 miles in length and connects the City of Richmond in Contra Costa County to the
City of San Rafael in Marin County, California. The proposed restoration work would replace
degraded steel bridge components, remove the traveler rail system, repair damaged road deck
concrete, and replace expansion joints on the lower deck. Painting of the bridge structure would
require the removal of all existing paint through sand blasting and rotary sanding. An enclosed
scaffold system would be constructed to ensure complete containment of paint and construction
debris. Barges would be used for staging personnel, equipment, and materials.

Construction of the Richmond-San Rafael Bridge began in 1953 and was opened to traffic in
1956. Including approaches, the bridge is 5.5 miles in length and spans two ship channels with a
maximum vertical clearance of 185 feet. The bridge stands on 79 reinforced concrete piers
supported on steel H-piles. Nine piers stand on land, eight are in cofferdams near the Richmond
terminus, and the remaining 62 are bell-type piers with a flared base. As completed, the bridge
has two decks, each capable of carrying three lanes of traffic. Westbound traffic rides on the
upper deck and is marked with two lanes of vehicle traffic and a separated bike path, while
eastbound traffic rides on the lower deck and features two lanes of vehicle traffic as well as a
third lane that is activated during evening commute hours and serves as a shoulder when not in
use.

In the fall of 2001, the bridge underwent an extensive seismic retrofit to allow the two-tier
bridge to withstand a 7.4 magnitude earthquake on the Hayward Fault and an 8.3 magnitude
quake on the San Andreas Fault. The foundation piers were strengthened by wrapping the lower
section of structural steel in a concrete casing, installing new shear piles, and adding bracing to
the structural steel towers. Isolation joints and bearings were also added to the main bridge
structures (cantilever spans over the navigation channels) to strengthen the structure. Portions of
the bridge substructure were painted during the 2001 seismic retrofit.

1.2 Project Location and Area

The Richmond-San Rafael Bridge is 5.5 miles in length and is a heavily travelled commute
corridor connecting the City of Richmond in Contra Costa County to the City of San Rafael in
Marin County, California. Figure 1-1 illustrates the Project vicinity and specific location. The
bridge within the project area runs roughly east to west and consists of an upper and lower deck
with two to three lanes each in the eastbound direction and two lanes and a separated bike path
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..................................................................................... 1 Detailed Description of the Activity
in the westbound direction. The Project will consist of repairs and maintenance work on the
bridge, and no major modifications are proposed.

The Project area consists of the existing roadway, existing bridge location, adjacent waters of
the San Francisco Bay, a small portion of shoreline and landscaped areas on the east end of the
bridge, and the industrial complex of the Chevron Richmond Refinery (Figure 1-2). Much of the
project area is located over the waters of the San Francisco Bay, while the east end includes a
small portion of shoreline and landscaped areas, and the industrial complex of the Chevron
Richmond Refinery.

The Project Construction Area (PCA) is the area where construction activities associated with
the Project would occur. Phase | of the Project included work on and between Piers 0-47 of the
Richmond-San Rafael Bridge. The current phase of the Project is Phase 11 and includes work on
and between Piers 48-78 of the Richmond-San Rafael Bridge. The PCA includes the existing
bridge structure and all other areas that would be used for staging, materials storage, access,
painting, and restoration for Phase Il. The estimated area of the PCA is 88.29 acres. The
biological study area includes the PCA and adjacent sensitive habitats for Phase I1. The
estimated biological study area is approximately 803.97 acres.

There are three known biologically sensitive resources located in the biological study area
(Figure 1-3). There is approximately 40.21 acres of mapped eelgrass (Zostera marina L.)
located at the east end of the biological study area [San Francisco Estuary Institute (SFEI)
Aquatic Science Center, 2019]. There is a rock outcropping known as Castro Rocks, which is a
known haul-out site for harbor seals (Phoca vitulina). Additionally, there is a known double-
crested cormorant (Phalacrocorax auratus) breeding colony located on the Richmond-San
Rafael bridge superstructure mainly between Piers 51 to 56 of the bridge.
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1 Detailed Description of the Activity

1.3 Project Purpose

The purpose of this Project is to maintain and preserve the integrity of the Richmond-San Rafael
Bridge from the adverse impacts of general operation and the marine environment. The Project
is needed to replace degraded and damaged bridge components and road deck. Without the
Project, the corrosion of the bridge metalwork will continue which may lead to a reduction in the
lifespan of the bridge.

1.4 Description of Proposed Project

The Phase 11 Project is expected to take 210 working days. It is anticipated that one to four teams
of five to eight individuals will be working simultaneously. Nighttime lane closures outside of
commute hours will be required. Materials and personnel will be transported to the work area
either via boat from Richmond Harbor to the barge platforms and work areas or would be
delivered to the site during nighttime lane closures on the bridge. The Project will occur on
approximately 1.2-mile section of the bridge between Pier 48 through Pier 78.

The Project consists of four elements: (1) the scaffolding and containment system, (2) barges for
equipment, operations, and materials storage, (3) sandblasting, cleaning, and painting of the
upper and lower decks and (4) repair of road deck, and expansion joints on the lower deck.
Figures 1-4 through 1-6 show a portion of the proposed work locations on the Richmond-San
Rafael Bridge. Additional sample photographs of similar work on the San Mateo Bridge and the
proposed work locations on the Richmond-San Rafael Bridge are included in Figures 1-4 to
1-14.
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1 Detailed Description of the Activity

Figure 1-1. 1-580 Richmond San Rafael Bridge Maintenance: Project Location
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Figure 1-2. 1-580 Richmond San Rafael Bridge Maintenance: Biological Study Area and Land Classification
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Figure 1-3. I-580 Richmond San Rafael Bridge Maintenance: Sensitive Biological Resources
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1 Detailed Description of the Activity

Figure 1-4. View of the Richmond-San Rafael Bridge (facing west) from pier 48

Figure 1-5. View of the underside of the Richmond-San Rafael Bridge (facing east). Castro
Rocks are located on the right hand side of the photo.
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1 Detailed Description of the Activity

Figure1-6. Close up of Castro Rocks from pier 48 at high tide (facing east).

Figure 1-7 Google Earth aerial of Castro Rocks at low tide (February 2018). Harbor seals can be
observed hauled out throughout the image.
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1.5 Project Overview
There are four main components of the Project, as described in the following subsections:

1) the scaffolding and containment system, 2) barges for equipment, operations, and materials
storage, 3) sandblasting, cleaning, and painting of the upper and lower decks and 4) repair of
road deck, and expansion joints on the lower deck.

The first order of work is the installation of the scaffolding and containment system. Once this
protective system is installed; the three remaining projects components may occur simultaneously.
Once all work is completed the scaffolding and containment system will be removed.

Scaffolding and Containment System

Prior to the start of sand blasting and painting, a scaffolding system will be installed to access
the underside of the bridge deck. The scaffolding system is modular and would be hung from
the lower road deck. It is anticipated that the scaffolding system will be installed over a section
of three bridge piers at any given time (approximately 650-800 feet). Scaffolded areas will
include the underside of the lower bridge deck, and the first ten feet above the bottom chord of
the lower bridge deck. Conduit for the delivery of power, compressed air, water, and air
purification will be constructed into the scaffolding system.

Once the scaffolding is installed it will be enclosed to contain all debris, slurries, and paint
generated by the work. All paint debris associated with sandblasting will be vacuumed to a
filtration system located on barges staged outside of the Castro Rock Environmentally
Sensitive Area (ESA). Liquid slurries associated with pressure washing will also be captured
and pumped to baker tanks located on the barges for full containment. The original paint used
on the Richmond-San Rafael Bridge was lead based and all paint debris will be managed as a
hazardous waste and disposed at an approved facility.

The scaffolding and containment system will also act a visual barrier between the
construction operations and the seal colony on Castro Rocks. Installation of the containment
system is anticipated to take 20 working days and 10 working days to remove.

Incidental Harassment Authorization: Interstate 580 Richmond-San 9
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Figure 1-8 Inside scaffolding and containment system used for Phase 1 of the Richmond-San
Rafael Bridge Painting project (November 2021).
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Figure 1-9 Looking down on scaffolding and containment system used for Phase 1 of the
Richmond-San Rafael Bridge Painting project from the lower bridge deck (November 2021).
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Barges — Equipment, Operations, and Materials Storage

It is anticipated that a floating barge will be used for equipment operations and materials storage.
The barge will either be tethered to the concrete bridge piers or anchored adjacent to the work
area and will be moved for each bridge pier. The barges will not be staged within the two main
shipping channels. No piles will be driven or vibrated to create staging locations. Equipment
operated on the barges may include cranes, generators, air compressors, baker tanks, air
purification systems, water pumps, oxy-acetylene welding and cutting tools, concrete pumps, and
paint sprayers. Materials stored on the barges may include miscellaneous replacement steel, sand
blasting aggregates, paint and primer, fuel, water, concrete mix, solid paint, and liquid slurry
waste. All equipment and materials will receive both primary and secondary containment to
ensure that no fuel or hazardous materials enters the waters of the San Francisco Bay. Hazardous
materials will be contained in sealed 50-gallon drums and held in a separate containment area on
the barges. To reduce impacts to nearby eelgrass beds, all equipment associated with construction
activities would be kept within the Project Construction Area footprint (Figure 1-3). Barges will
not be staged between piers 52-57 and will be staged on the northern side of the bridge and
outside the Castro Rocks ESA.

Figure 1-10 Example of barge with equipment and materials recently used for San Mateo Bridge
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1 Detailed Description of the Activity

Sandblasting, Cleaning, and Painting

All steel elements will be rotary sanded or sandblasted to remove old paint and expose bare
metal prior to painting. Compressed air and sand aggregates will be delivered to the work area
through a series of conduit originating from the barges. Another series of return conduit will be
used to vacuum all airborne dust and debris to air purification and containment systems located
on the barges. All debris generated during the sandblasting process will be collected and stored
as hazardous waste. For areas of the bridge that only require pressure washing prior to painting,
water and power will be supplied through conduit originating from the barge. All slurries
generated during the pressure washing process will be captured and returned to baker tanks
located on the barge.

Both primer and paint will be applied to the bridge structure using a pneumatic paint sprayer.
Compressed air, primer, and paint will be delivered to the work area through a series of conduit
originating from the barges. All painting will occur inside the containment system to avoid paint
from entering the water.

Incidental Harassment Authorization: Interstate 580 Richmond-San 13
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Figure 1-11 Sandblasting and painting operations inside scaffolding and containment system
used for Phase 1 of the Richmond-San Rafael Bridge Painting project (November 2021).

Incidental Harassment Authorization: Interstate 580 Richmond-San 14
Rafael Bridge Project EA 3G474
CC 580 (PM 6.1/7.8) MRN 580 (PM 0.0/2.6)
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Repair of Road Deck, and Expansion Joints on the Lower Deck

Localized spalled road deck concrete will be repaired and damaged concrete will be removed
using pneumatic air chisels. All exposed rebar will be sandblasted prior to placement of new
structural concrete in the spalled area. All spalled concrete repair will occur within the painting
containment system. Bridge joints (Figure 1-12) will be replaced on the lower deck of the
Richmond-San Rafael Bridge. Removal of the old bridge joints requires saw cutting the last 1.5
feet of deck concrete and removing it in sections. The plate steel joint covers, debris gutters, and
supporting frames will be removed. Structural concrete will be poured once concrete forms
(Figure 1-14) and steel reinforcements are embedded in the existing bridge deck. Galvanic
anodes will be installed inside the replaced concrete for corrosion protection. Rubber joint seals
will be added to prevent roadway debris from falling through the road deck.

All expansion joint repair will occur within the painting containment system or have a separate
containment system installed (Figure 1-13). Saw cutting and replacement of the bridge joints
will occur during nighttime lane closure on the lower deck. All concrete debris and slurries
associated with the bridge joint replacements will be captured and not allowed to enter the Bay
waters.

Figure 1-12 Example of expansion joint to be replaced

Incidental Harassment Authorization: Interstate 580 Richmond-San 15
Rafael Bridge Project EA 3G474

CC 580 (PM 6.1/7.8) MRN 580 (PM 0.0/2.6)
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Figure 1-13 Scaffold system located on the underside of the bridge for expansion join replacement. A
debris screen will be placed around the scaffold system prior to construction operation.

Figure 1-14 Concrete forms located on the underside of the bridge below the expansion joint.
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2 Dates, Duration, and Region of Activity

2 Dates, Duration, and Region of Activity

2.1 Dates and Duration of Construction

There would be approximately 210 working days for Phase 1l of the Richmond-San Rafael
Bridge painting project. Work window limitations would apply to project locations between
Piers 52-57 near the Castro Rocks Environmentally Sensitive Area. Installation or removal of
the debris containment system will not occur between Piers 52-57 from March 1 to August 1
due to the pupping and molting period of harbor seals. Between March 1 and August 1, work
may continue inside the containment system as it will act as a visual barrier and noise attenuator
between the construction operations and Castro Rocks. Installation of the scaffolding and
containment system between piers 52-57 is anticipated to take 20 days to install and 10 days to
remove.

2.2 Project Location

As described in Section 1, the Richmond-San Rafael Bridge is located in the San Francisco
Bay and connects the City of Richmond in Contra Costa County to the City of San Rafael in
Marin County, California (see Figure 1-1).
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3 Species and Numbers of Marine Mammals

There are three marine mammal species that are considered resident species within San
Francisco Bay: Pacific harbor seals, California sea lions, and harbor porpoises. Additional
species that may be found occasionally within San Francisco Bay include Steller sea lions,
northern fur seals, bottlenose dolphins, gray whales, and humpback whales.

3.1 Pacific Harbor Seal

The Pacific harbor seal (Phoca vitulina richardii) occurs in temperate coastal habitats along the
northern coasts of North America, Europe, and Asia. This species occurs on the U.S west coast
from California to the Bering Sea and are found year-round in the San Francisco Bay. Harbor
seals feed in the deeper waters of San Francisco Bay near the Golden Gate Bridge and along the
deeper channels extending into the North and South Bay. Their diet includes a variety of fish
such as perch, gobies, herring, and sculpin. Pacific harbor seals spend about half their time on
land and half in water. They require rocks, reefs, or beaches to temporarily rest on land. This
behavior is called hauling out and may be useful for predator avoidance, thermal regulation,
social activity, mating, and rest. In San Francisco Bay, seals haul out on offshore rocks, sandy
beaches, and floating docks, wharfs, and other man-made structures. Areas where seals
aggregate to haul out are termed haul-out sites.

In California, harbor seals mate from June to July. Harbor seal pups are born between March and
May, weighing about 20 to 24 pounds at birth. Adult females usually mate and give birth every
year. They may live for 25 to 30 years (NMFS 2019).

Castro Rocks is a known harbor seal haul-out site located within the biological study area. It is a
composed of a chain of six rock clusters and spans the distance of three bridge piers. The nearest
rock is located approximately 21 meters (70 feet) from Pier 55 and the farthest rock is located
approximately 145 meters (475 feet) from Pier 52,

The National Park Service has surveyed the harbor seals at Castro Rocks as part of an inventory
and monitoring program since 2005. Multiple surveys are conducted by the National Park
Service biologists, ranging anywhere from 5 to 13 surveys conducted between March and
October of a given year. The most recent available survey data is from 2019 (Codde and Allen
2013, 2015, 2017, 2020; Codde 2020). During the molting season, as many as 300 harbor seals
have been observed using Castro Rocks (Codde and Allen 2020). The highest number of pups
observed was 41 in April 2016 (S. Codde personal communication, February 22, 2019).
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3 Species and Numbers of Marine Mammals

Pacific harbor seals within the biological study area are expected to experience direct impacts
from the proposed Project. Impacts to Pacific harbor seals may result from construction noise
and human disturbance near the known haul out site at Castro Rocks. Both juveniles and adults
are known to haul out at Castro Rocks, located within the biological study area, and are known to
migrate and forage within the biological study area.

All work associated with the proposed Project work consists of activities above the water line,
and the only marine impact from the work will be the temporary presence of two construction
barges that will remain mainly stationary and make small movements from pier to pier as
construction progresses. The barges will be staged in areas where they will not make contact
with the San Francisco Bay substrate. Smaller boats will ferry workers and supplies to and from
the Richmond Harbor and observe all watercraft regulations. The level of boat presence for this
work is minimal in relation to the existing boat traffic in the vicinity of the Richmond-San Rafael
Bridge, which hosts both larger commercial ships and smaller ferry and recreational boats. A
100-meter boat traffic and barge staging exclusion zone will be maintained around Castro Rocks.

No underwater noise is expected from this Project beyond the engines of the barges and the boats
travelling to and from the barges. There is no in-water construction work associated with the
Project. Harbor seals may swim in close proximity to the Project barges or boats, however
technical consultation with NOAA staff confirmed that the proposed work would not have an
impact on in-water marine mammals (J. Carduner personal communication, February 5, 2019).

Construction activities associated with the installation and removal of the scaffolding and debris
containment system has the potential to impact hauled out harbor seals. In 2001, a large-scale
seismic retrofit project was undertaken on the Richmond-San Rafael Bridge. The work area for
the seismic retrofit project includes the PCA for this project. During construction of the seismic
retrofit project, harbor seals at Castro Rocks were monitored to assess any effects construction
may have had on the seal colony (Green et al. 2004). Disturbance of hauled out harbor seals on
Castro Rocks were observed as a result of construction activities between piers 52-55 during the
monitoring of that project. The number of seals hauled out at Castro Rocks was highest at
nighttime between 1900 hours and 0300 hours. During the pupping season, haul out numbers
were highest mid to late afternoon. As part of the current Project, work activities at Piers 50-57
of the Richmond-San Rafael Bridge, including the installation and removal of the scaffolding
and debris containment system, would be limited to work windows outside of March 1 to
August 1 due to the pupping and molting period of harbor seals.

Due to the proximity of the proposed construction area at the Richmond-San Rafael Bridge to the
Castro Rocks haul-out site, it is likely that harbor seals would be incidentally harassed during the
installation and removal of the scaffolding and debris containing system (30-days) while they are
present at the Castro Rocks haul out site in the vicinity of the Richmond-San Rafael Bridge.
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3 Species and Numbers of Marine Mammals

3.2 California Sea Lion

The California sea lion (Zalophus californianus) can be found year-round in the San Francisco Bay
Estuary, where they spend time in the pelagic zones of the open ocean, near shore waters, and land.
They breed in Southern California and the Channel Islands and migrate north up the Pacific coast
(NOAA 2019a). Their lifespan is estimated to be 15 to 24 years. Sea lions use temporary haul-outs like
the Pacific harbor seal. Their diet includes fish such as Pacific whiting, rockfish, anchovy, hake,
flatfish, small sharks, and cephalopods including squid and octopus.

Caltrans concluded marine mammal monitoring in 2004 for the Richmond-San Rafael Bridge
seismic retrofit project (Green et al. 2004). Monitors sighted at least 90 California sea lions
during the course of the work for the Richmond-San Rafael Bridge seismic retrofit, but the
species was not reported at the Castro Rocks haul out site (Green et al. 2004). California sea
lions have been observed using docks near Pier 39 in San Francisco as a haul out site, outside of
the project construction area (Caltrans 2018) and is not anticipated to use haul out sites within
the project construction area. One dead California sea lion was observed on Red Rock, directly
west of Castro Rocks (Green et al. 2004). Therefore, they are expected to occur within the
biological study area.

California sea lions within the biological study area are not expected to experience direct
impacts due to implementation of the proposed Project. This species is expected to move
through and forage within the biological study area. The biological study area consists of a
small area within the context of the surrounding San Francisco Bay waters. The majority of the
proposed Project work consists of activities above the water line, and the only marine impact
from the work will be the temporary presence of two construction barges that will remain
mainly stationary and make small movements from pier to pier as construction progresses. The
barges will be staged in areas where they will not make contact with the San Francisco Bay
substrate. Smaller boats will ferry workers and supplies to and from the Richmond Harbor and
observe all watercraft regulations. The level of boat presence for this work is minimal in
relation to the existing boat traffic in the vicinity of the Richmond-San Rafael Bridge, which
hosts both larger commercial ships and smaller ferry and recreational boats. California sea lions
are expected to easily avoid the limited barges and support boats as they move through San
Francisco Bay.

No underwater noise is expected from this Project beyond the engines of the barges and the

boats travelling to and from the barges. There is no in-water construction work associated with
the Project. California sea lions may swim in proximity of the Project barges or boats but are
expected to easily avoid them. Technical consultation with NOAA staff confirmed that the
proposed work would not be expected to have an impact on in-water marine mammals

(J. Carduner personal communication, February 5, 2019). There is an existing shipping channel
under the Richmond-San Rafael Bridge that receives heavy boat traffic, and the noise associated
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with this work is not expected to exceed the existing in-water noise disturbance levels in the
vicinity. California sea lions are not expected to use haul out sites within the project
construction area. Given that project construction activities will not result in in-water noise
disturbances that could result in take, and California sea lions are not anticipated to use Castro
Rocks as a haul out site, this species is not considered further.

3.3 Stellar Sea Lion

Steller sea lions (Eumetopias jubatus) forage near shore and pelagic waters. For this species,
haul-outs and rookery sites usually consist of beaches (gravel, rocky or sand), ledges, and rocky
reefs. San Francisco Bay is near the southern end of the range for this species. The species is
known to occur along the coast of California but is not known to enter the Bay. Steller sea lions
have been reported at the Farallon Islands and at Afio Nuevo Island between Santa Cruz and Half
Moon Bay (Fuller 2012). Steller sea lions were only rarely sighted during the winter in the San
Francisco Bay at haul out sites associated with California Sea Lions (SF Bay Subtidal Habitat
Goals Report, Cohen 2010). The biological study area is outside of the expected range of this
species.

This species is considered a rare visitor to San Francisco Bay. Given that project construction
activities will not result in in-water noise disturbances that could result in take, this species is not
considered further.

3.4 Northern Elephant Seal

Northern elephant seals (Mirounga angustirostris) occur in the eastern and central North Pacific
Ocean ranging from Alaska to Mexico. Adults return to land between March and August to molt
and return to their feeding areas again between the spring/summer molt and the winter breeding
season. Males feed near the eastern Aleutian Islands and in the Gulf of Alaska, and females feed
farther south, in the offshore waters of Washington and Oregon. Near San Francisco Bay,
elephant seals breed, molt, and haul out at Afio Nuevo Island, the Farallon Islands, and Point
Reyes National Seashore (Lowry et al. 2014). Haul-out and pupping sites are typically on sandy
coastal beaches (Caltrans 2019). Northern elephant seals haul out to birth and breed from
December to March, and pups remain onshore or in shallow water through May (Caltrans 2015).
Northern elephant seals may make occasional stops near San Francisco Bay (Caltrans 2015).
Elephant seal pups are regular seasonal patients at The Marine Mammal Center (TMMC) in
Sausalito, California, and a healthy juvenile male was observed basking at Aquatic Park, in San
Francisco, in the Spring of 2019 (Hern&ndez 2020).

This species is known to migrate up the coast of California but may only occasionally enter the
San Francisco Bay. The BSA is outside of the expected range of this species. Known rookeries
for the species are located along the coast. This species is considered a rare visitor to San
Francisco Bay. Given that project construction activities will not result in in-water noise
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disturbances that could result in take, this species is not considered further.

3.5 Northern Fur Seal

The range of the northern fur seal (Callorhinus ursinus) varies between seasons. In the winter,
the southern boundary of the range extends across the Pacific Ocean, between southern
California and Honshu Island, Japan (NMFS 2015). In the spring, most migrate to breeding
colonies in the Bering Sea. Pregnant adult females begin winter migration in November to either
the central North Pacific Ocean or to offshore areas along the west coast of North America to
feed. They primarily inhabit two types of habitat: open ocean and rocky or sandy beaches on
islands for resting, reproduction, and molting. Adults are at sea about 80 percent of the year.

This species is known to inhabit deeper ocean water habitat far offshore. The BSA is outside of
the expected range of this species. There is one record of a baby northern fur seal found in
Hayward in 2016 during a time when ocean conditions were causing northern fur seal pups to be
stranded along coastal beaches in California (Dineen, 2016). No other documentation of this
species entering the San Francisco Bay was found during the document review process. Should
any errant northern fur seal enter the BSA, it is expected that this species will easily avoid the
marine construction activity which is slow moving and limited to small work areas at individual
piers. There is no significant underwater noise generation associated with the proposed work that
could cause harassment of this species.

This species is considered a rare visitor to San Francisco Bay. Given that project construction
activities will not result in in-water noise disturbances that could result in take, this species is not
considered further.

3.6 Harbor Porpoise

Harbor porpoises (Phocoena phocoena) are generally found in cool temperate-to-subarctic
waters over the continental shelf in both the North Atlantic and North Pacific. In the North
Pacific, they are found from Japan north to the Chukchi Sea and from Monterey Bay to the
Beaufort Sea. Harbor porpoises are usually observed in groups of two to five individuals, and
prey on small schooling fish such as anchovy and herring as well as squid. Calves are born in
late spring (Read and Hohn 1995). They have an average lifespan of 10 to 12 years but can live
up to 20 years. The population near California is estimated at 40,000, and census data suggest a
stable population trend (Carretta et al. 2011).

This species was known to inhabit the San Francisco Bay historically before they were found to
be extirpated by the 1940s due to anthropogenic disturbance including pollution from
industrialization, World War Il activities, dredging, and construction (Stern et al. 2017). This
species was rarely observed in the San Francisco Bay again until 2008. Since 2008, sightings of
harbor porpoise within the Central San Francisco Bay have increased dramatically, and this
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species is presumed to be present in the Bay year-round. According to observations made by
Golden Gate Cetacean Research during a multiple year assessment, approximately 225 harbor
porpoises have been observed in San Francisco Bay (Caltrans 2012). Harbor porpoises have
been observed north of the Richmond San-Rafael Bridge in recent years, therefore this species
could potentially occur in the biological study area.

Harbor porpoises within the biological study area are not expected to experience direct or indirect
impacts due to implementation of the proposed Project. This species is expected to move through
and forage within the action area. The action area consists of a small area within the context of the
surrounding San Francisco Bay waters. The majority of the proposed work consists of activities
above the water line, and the only marine impact from the work will be the temporary presence of
two construction barges which will remain mainly stationary and make small movements from
pier to pier as construction progresses. The barges will be staged in areas where they will not
make contact with the San Francisco Bay substrate. Smaller boats will ferry workers and supplies
to and from the Richmond Harbor and observe all watercraft regulations. The level of boat
presence for this work is minimal in relation to the existing boat traffic in the vicinity of the
Richmond-San Rafael Bridge, which hosts both larger commercial ships and smaller ferry and
recreational boats. Harbor porpoises are expected to easily avoid the limited barges and support
boats as they move through San Francisco Bay.

There will be no underwater noise beyond the engines of the barges and the boats travelling to and
from the barges proposed for this Project. There is no in-water construction work associated with
the Project. Harbor porpoises may swim near the Project barges or boats but are expected to easily
avoid them. Technical consultation with NOAA staff confirmed that the proposed work would not
be expected to have an impact on in-water marine mammals (J. Carduner personal
communication, February 5, 2019). There is an existing shipping channel under the Richmond-San
Rafael Bridge that receives heavy boat traffic, and the noise associated with this work is not
expected to create in-water noise disturbances above existing background levels and therefore will
not cause impacts to harbor porpoise. Given that harbor porpoises are not expected to experience
in-water impacts from the project, this work is not anticipated to result in impacts to harbor
porpoises and this species is not considered further.

3.7 Bottlenose Dolphins

The common bottlenose dolphin (Tursiops truncatus) is found in coastal waters and estuaries.
The species is typically found in groups of five to ten individuals. The species eat a variety of
fish, squid, and crustaceans. The range of the California coastal stock has expanded north along
the Pacific Coast (Carretta et al. 2013, Wells and Baldridge 1990). The species occurs as far
north as the San Francisco Bay region and have been observed in areas along the coast including
Half Moon Bay in San Mateo County, Ocean Beach in San Francisco, and Rodeo Beach in

Marin County. Bottlenose dolphins are considered an occasional visitor to San Francisco Bay.
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This species is considered a rare visitor to San Francisco Bay. Given that project construction
activities will not result in in-water noise disturbances that could result in take, this species is not
considered further.

3.8 Whales

3.8.1 Gray Whale

Gray whales (Eschrichtius robustus) occur mainly in shallow coastal waters in the North Pacific
Ocean. The eastern North Pacific geographic distribution of gray whales is found along the west
coast of North America in the northern Bering and Chukchi Seas, and along the west coast of
North America. The species migrates to wintering and calving areas off the coast of Baja
California, Mexico.

This species was typically known to migrate along the California coast and not enter the San
Francisco Bay. However, this species has been known to enter the Bay in recent years. The species
tends to stay near the Golden Gate Bridge and Angel Island, though individuals have been sighted
moving into the Bay as far as Yerba Buena Island (Martichoux 2019). Monitoring near the
Richmond-San Rafael Bridge recorded 12 living gray whales and two dead gray whales in the
Central Bay and North Bay, and the majority of the sightings were during the months of April and
May (Winning 2008). In spring 2019, 12 dead gray whales were observed on the San Francisco
Bay shoreline and in Ocean Beach, San Francisco (TMMC 2019). The Oceanic Society in 2001
reported that most gray whales only travel one to two miles into San Francisco Bay but
occasionally moved into San Pablo Bay, north of the Richmond-San Rafael Bridge (Self 2012). If
gray whales travel north as far as the BSA, it is expected that this species will easily avoid the
marine construction activity which is slow moving and limited to small work areas at individual
piers. There is no significant underwater noise generation associated with the proposed work that
could cause harassment of this species.

This species is considered a rare visitor to San Francisco Bay. Given that project construction
activities will not result in in-water noise disturbances that could result in take, this species is not
considered further.

3.8.2 Humpback Whale

Humpback whales (Megaptera noveangliae) occur throughout the world's oceans migrating up
to 5,000 miles between high-latitude summer feeding grounds and tropical winter mating and
calving areas located in shallow, warm waters commonly near offshore reef systems or shores.
Feeding grounds for this species are generally in cold, productive waters. The species is known
to occasionally enter and feed in San Francisco Bay.

This species was typically known to migrate up the California coast and not enter the bay. One
errant whale nicknamed “Humphrey” passed under the Richmond-San Rafael Bridge in 1985
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(Fimrite 2005). However, since 2015, numerous humpbacks have entered San Francisco Bay
during the summer and fall months, probably following prey species. The recent whales entering
the Bay tend to stay near the Golden Gate Bridge and Angel Island area (Loeb, 2018). If the
whales come as far north as the biological study area, it is expected that this species will easily
avoid the marine construction activity which is slow moving and limited to small work areas at
individual piers. There is no significant underwater noise generation associated with the
proposed work that could cause harassment of this species.

This species is considered a rare visitor to San Francisco Bay. Given that project construction
activities will not result in in-water noise disturbances that could result in take, this species is not
considered further.

Incidental Harassment Authorization: Interstate 580 Richmond-San 25
Rafael Bridge Project EA 3G474
CC 580 (PM 6.1/7.8) MRN 580 (PM 0.0/2.6)



4 Status and Distribution of the Affected Species

4  Status and Distribution of the Affected Species

4.1 Pacific Harbor Seal

The Pacific Harbor Seal is protected under the Marine Mammal Protection Act (MMPA), but not
listed under the Endangered Species Act (ESA). Pacific harbor seals have the broadest range of
any pinniped, inhabiting both the Atlantic and Pacific Oceans. In the Pacific, they are found in
near-shore temperate coastal and estuarine habitats. Pacific Harbor seal habitat ranges from Baja
California to Alaska, and from Russia to Japan. Pacific harbor seals do not typically migrate
annually.

There are three recognized populations of Pacific harbor seals along the west coast of the
continental United States: California Coastal Stock, Oregon-Washington Coastal Stock, and
Washington Inland Coastal Stock (NOAA 2015). The three recognized populations along the
west coast of the continental United States are genetically distinct. The geographical boundary
between the Oregon-Washington Coastal Stock and California Stock is approximately the state
boundary between Oregon and California (NOAA 2015). There are approximately 400 to 600
harbor seal haul-out sites in California, distributed widely along the mainland and offshore
islands (NOAA 2015). The estimated population of the California stock is 30,968 (Table 4-1).
This record is consistent with the 2020 Final Pacific Marine Mammal Stock Assessments and
the 2021 U.S. Pacific Marine Mammal Stock Assessments (Carretta et al. 2022; NOAA 2020a).
The population assessments are estimated from the number of Pacific harbor seals ashore during
the 2012 surveys (NOAA 2020a).

The Pacific harbor seal population increased between 1981 and 2004, followed by a steady
decline from 2005 to 2010. In the California statewide count, the California Pacific harbor seal
stock sharply declined between 2009 and 2012. The breeding population of the Pacific harbor
seals at the Farallon Islands was below the ten-year average in 2018, but the pupping rate did not
change (Duncan 2020). Since the MMPA was passed in 1972, the California Pacific harbor seal
stock has increased overall but seal counts are considered small within San Francisco Bay
(Sedlak and Greig 2012). The California stock may be stabilizing at the carrying capacity of the
region (Duncan 2020). Annual population declines of the Pacific harbor seal occur due to
fisheries mortalities, vessel strikes, disturbance, entanglements in fishing gear, and habitat loss.
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Table 4-1: Stock Assessment of Marine Mammal Stock Present in San Francisco Bay

Stock Relative Occurrence Season(s) of
Species Stock Name Abundance | in San Francisco Bay Occurrence
Pacific harbor seal N
(Phoca vitulina) California stock 30,968 Common Year-round

Source:
NOAA 2019a, NOAA 2020a, Carretta et al. 2022

Castro Rocks and other haul-out sites in San Francisco Bay are part of the regional survey area
for long-term National Park Service (NPS) monitoring studies of harbor seal colonies. The
NPS monitoring has been conducted since 1976 (NPS 2014). In 2019, the population numbers
at Castro Rocks averaged 291 individuals (adults and pups) during breeding season, and 237
during the molting season (Codde 2020). Monitoring survey data indicates that the rate of seals
using Castro Rocks as a haul out site has steadily increased in recent years. The largest number
of harbor seals observed at Castro Rocks was in 2019 (Codde 2020). Regional population
counts in 2017 to 2019 during breeding and molting seasons show the 2019 population of seals
at Castro Rocks is within the 17-year average (Codde and Allen 2020).
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S5 Type of Incidental Take Authorization Requested

5.1 Take Authorization Request

Under Section 101 (a)(5)(D) of the MMPA, Caltrans requests an authorization from the National
Marine Fisheries Service (NMFS) for incidental take (as defined by Title 50 Code of Federal
Regulations, Part 216.3) of Pacific harbor seals during restoration and painting of the Richmond-
San Rafael Bridge in San Francisco Bay. With implementation of the measures outlined in
Section 11, no serious injury is anticipated, and the potential for take through non-serious injury
(Level A Harassment) will be avoided. Caltrans requests an Incidental Harassment Authorization
(IHA) for incidental take of Pacific harbor seals described in this application for visual
disturbances (Level B Harassment) over approximately 30 calendar days during the installation
and removal of the scaffolding and debris containment system. Proposed activities will be
conducted during a one-year period from 2022-2023.

5.2 Method of Take

The Project, as outlined in Sections 1 and 2, has the potential to result in incidental take of
marine mammals by construction and human related disturbance during the installation and
removal of the scaffolding and debris containment system (30 days). These activities have the
potential to disturb or displace harbor seals from the nearby haul-out site at the Castro Rocks.
The nearest outcropping of the Castro Rocks, where marine mammals are known to haul out, are
located approximately 21.3 meters (70 feet) from Pier 55, and the farthest outcropping is located
approximately 145 meters (475 feet) from Pier 52. The proposed activities may result in “take”
in the form of Level B Harassment (behavioral disturbance only) from proposed project
activities. Construction is expected to occur for approximately 210 calendar days. The
predominate form of “take” of Pacific harbor seals will be associated with visual disturbances by
the installation and removal of scaffolding and containment system. Airborne noise from
construction activity may result in Take but will be limited to a relatively small area within 30.4
meters of Castro Rocks. Section 11 contains additional details on impact reduction and
mitigation measures that are proposed for this Project to minimize take events.
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Project construction activities may result in temporary behavioral changes in marine mammals
due to visual and auditory disturbance generated during the installation and removal of the
scaffolding and containment system. This section describes the airborne noise levels that are
expected to be generated by the Project activities, and the potential impacts on marine mammal
species that could be found in the Project area.

6.1 Acoustic Modeling and Marine Mammals Impact Analysis

Proposed construction is expected to generate noise levels that exceed the ambient (baseline)
noise levels and may have the potential to disturb federally protected marine mammals. NOAA
Fisheries has identified airborne sound thresholds that could impact marine mammals. These
thresholds are expressed in decibel (dB) units, which is a measurement of the relative amplitude
of sound. Table 6-1 summarizes these thresholds (NMFS 2022).

Table 6-1: NOAA Fisheries Current In-Air Acoustic Thresholds

Criterion Criterion Definition Threshold
Level A Injury to marine mammals None established
Level B Behavioral disruption for harbor seals 90 dB
Level B Behavioral disruption for non-harbor 100 dB

seal pinnipeds

Notes:

1 The airborne disturbance guideline applies to hauled-out pinnipeds.
2 Thresholds are based on the NMFS: Summary of Marine Mammal Protection Act Acoustic Thresholds; In-Air Level B
Harassment Acoustic Thresholds (NMFS 2022).

dB = decibel

A field investigation was conducted to quantify the ambient noise environment of the area
surrounding Castro Rocks on April 10 and 11, 2019 by Illingworth and Rodkin Inc. Acoustics
and Air Quality Consultants (Appendix C). The dominant existing noise source in the Project
vicinity is vehicular traffic on the Richmond-San Rafael Bridge. The nearest outcropping of the
Castro Rocks, where marine mammals are known to haul out, are located approximately 21.3
meters (70 feet) from Pier 55, and the farthest outcropping is located approximately 145 meters
(475 feet) from Pier 52. Long- and short-term noise measurement locations were selected to
represent the ambient noise environments at various distances from the bridge deck. Sound
measurements at 30 meters (95 feet) for the bridge confirmed traffic noise between 60-75dBA.

For the field investigation and modelling purposes, Illingworth and Rodkin used the Federal
Highway Administration’s (FHWA'’s) Roadway Construction Noise Model (RCNM) to calculate
the maximum and hourly average noise levels anticipated for the worst-case scenario. This
construction noise model includes representative sound levels for the most common types of
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construction equipment and the approximate usage. It should be noted that RCNM and other known
noise levels for construction equipment are A-weighted values. However, the NOAA Fisheries Air
Acoustic Thresholds are not A-weighted value. Therefore, there are discrepancies between the
modeled distances for the 90dB and 100dB behavioral disruption thresholds between the Illingworth
and Rodkin report and the NOAA isopleth calculator for in-air noise (Scholik 2021).

For the purpose of this application, the 90dB and 100dB behavioral disruption thresholds will be
estimated using the NOAA isopleth calculator for in-air noise. Based on the maximum estimated
construction noise of 96dB, the 90-dB behavioral disruption criterion for harbor seals would be
exceeded within 30.4 meters (99.7 feet) of the active construction work, and the 100-dB behavioral
disruption criterion for non-harbor seal pinnipeds would be exceeded within 9.62 meters (31.55
feet).

The NOAA isopleth calculator does not take into consideration that all construction work is
restricted to the underside of the lower bridge deck which is situated 17.7 meters (58 feet) above the
waterline at its closest point to Castro Rocks. Based on the vertical and horizontal distances

(\/21.3 24+ 17.7 2), the Castro Rocks are 27.69 meters (90.84 feet) diagonally from the
proposed construction area. This places the closest portion of Castro Rock at pier 55 within the
projected 90dB behavioral disruption zone of 30.4 meters (99.7 feet) for in-air noise. It is estimated
that 353 square meters (3,800 square feet) of Castro Rock will be subject to in-air noise greater than
90dB during the installation of the scaffolding and containment system. It is anticipated that once
the scaffolding and containment system is installed, it will actively attenuate the construction noise
and that the 90dB behavioral disruption will not be exceeded for construction operations occurring
within the containment system. A reduction of 2dB in the maximum construction noise, due to noise
attenuation from the containment system, will result in a reduction of the 90dB behavioral
disruption zone for in-air noise to 24.2 meters (79.2 feet), which is less than the diagonal distance
between Castro Rocks and the work area.

6.2 Description and Estimation of Take

For this analysis, the potential numbers of marine mammals that may be exposed to take as
defined in the MMPA was determined by utilizing population data from recent annual surveys of
haul outs in the Bay conducted by the NPS (Codde and Allen 2013, 2015, 2017, 2020;

Codde 2020) and construction-related disturbances observed during daytime monitoring (1998-
2005) at Castro Rocks for the Richmond-San Rafael Bridge seismic retrofit project (Green et al.
2004).

All impacts are considered temporary and would not have an adverse impact on the population.
Mortality or physical harm to the species is not expected given the nature of the work.

6.2.1 Pacific Harbor Seal

Given the proximity of the project to Castro Rocks, the total estimated daily number of
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individuals that may occupy the haul out site is used to estimate the number of harbor seals
potentially exposed to Level B harassment (take) from visual disturbance. Castro Rocks is the
largest harbor seal haul out site in northern San Francisco Bay and is the second largest pupping
site in San Francisco Bay (Kopec and Harvey 1995). The harbor seal pupping season is from
March to July in San Francisco Bay. Seals are present on the haul out year- round during
medium to low tides (Green et al. 2004). For harbor seals, the yearly maximum counts in the
2004 Richmond-San Rafael Bridge Monitoring report ranged from approximately 238
individuals to 271 individuals at Castro Rocks (daytime) during pupping and molting season
(Green et al. 2004). In the fall and winter seasons of 2004, the maximum count of harbor seals at
Castro Rocks (daytime) ranged from 336 individuals to 594 individuals (Green et al. 2004).
More recent observations at the Castro Rocks haul out site reported approximately 300 seals
during the pupping and molting seasons (Codde and Allen 2020). The highest mean number of
harbor seals observed at Castro Rocks during recent annual NPS surveys was 237 seals observed
in 2019 (Codde and Allen 2013, 2015, 2017, 2020; Codde 2020).

The Castro Rocks are located to the south side of Richmond-San Rafael Bridge at Pier 55. The
closest outcropping of Castro Rocks where harbor seals are known to haul out is located
approximately 21 meters (70 feet) from Pier 55, and the farthest outcropping is located
approximately 145 meters (475 feet) from Pier 52. The seals at Castro Rock have habituated to
some sources of human disturbance such as large tanker traffic and the noise from automobile
traffic on the bridge, but often flush into the water when small boats maneuver close-by or when
people work on the bridge (Kopec and Harvey 1995).

Harbor seals will typically use haul out sites in the late afternoon and evening (Green et al.
2004). During molting and pupping season, time spent on the haul out sites rises to an average of
12 hours per day compared to 7 hours per day outside of molting and pupping season (NPS
2014). The number of harbor seals hauled out at Castro Rocks varies with the time of day, with
more animals expected to be hauled out at Castro Rocks during the nighttime hours (Green et al.
2004). The number of harbor seals at Castro Rocks is expected to vary throughout the work
period. For the purposes of calculating Level B take, the 2020 observation of 300 Pacific harbor
seals by Codde and Allen will be used.

Monitoring efforts from the 2011 seismic retrofit project found that on average there were

0.16 construction related disturbance (flushes) per hour of field time caused by construction-
related disturbances during daytime monitoring at Castro Rocks (Green et al. 2004).
Construction-related disturbances at Castro Rocks consisted of two main factors: watercraft in
the area of the haul-out site and construction activities including jackhammering, rivet work, and
the movement of cranes on barges near the haul-out site (Green et al. 2004). Using a similar
flush rate over a 12-hour construction period, this project may result in 57.6 flush events over a
30-day period during the installation and removal of the scaffolding and debris containment
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system. It is anticipated that all harbor seals that haul out on Castro Rocks would be subject to
visual and noise disturbances associated with the installation and removal of the scaffolding and
debris containment system.

Construction noise and activity from this project are considerably less that the seismic retrofit
project due to the lack of jackhammering, rivet work and construction activities at water level.
Once the scaffolding and debris containment system is installed on the lower bridge deck, the
work area will be screened, and Level B take due to ongoing construction activities inside the
containment system is not anticipated. Installation and removal of the debris containment
system is expected to take 30 days, resulting in approximately 9,000 occurrences of Level B
take.

A summary of the estimated take for harbor seal is provided in Table 6-2. Level A take is not
requested due to the nature of the work on the Bridge, and mortality and physical harm are not
expected to the species during construction activities.

Table 6-2: Level B Harassment Estimate for Pacific Harbor Seal (Total)

Expected
. Average .
Species individuals Per Estimated Level B Take (Total)
Day (hauled out)
Pacific Harbor Seal 300 9,000

6.3 Summary and Schedule of Estimated Take

Construction is expected to occur near Castro Rocks for approximately 210 calendar days. Take
that may occur through Level B Harassment are related to short periods of construction during
the installation and removal of the scaffolding and debris containment system as described in
Section 2. The Level B Harassment estimates are estimated on the maximum construction-
related takes per day, based on the most recent seal counts at Castro Rocks. It is assumed that an
individual animal can only be taken once during a 24-hour period.
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7 Anticipated Impact of the Activity on the Species or
Stock

7.1 Effects of Airborne Noise on Marine Mammals

Based on the acoustic modeling conducted for the Project, harbor seal may be impacted by
construction noise at a portion of Castro Rocks within the projected 90dB behavioral disruption
zone of 30.4 meters (99.7 feet) for airborne noise. Level B harassment from airborne noise is
anticipated to occur during the 30-day period to install and remove the scaffolding and
containment system. It is anticipated that once the debris containment system is installed, it will
actively attenuate the construction noise and that the 90dB behavioral disruption will not be
exceeded for construction operations occurring within the containment system. Injury and Level
A harassment is not expected to occur from airborne noise.

7.2 Effects of Human Disturbance on Marine Mammals

The visibility of workers in the Project area may also cause behavioral reactions such as flushing
from the haul-out, not hauling out, head alerts, or moving farther from the disturbance to forage.

The seals at Castro Rocks have habituated to a degree to some sources of human disturbance
such as large tanker traffic and the noise from vehicle traffic on the bridge, but often flush into
the water when small boats maneuver close by or when people work on the bridge (Kopec and
Harvey 1995). During construction monitoring (2001-2005) of the Richmond-San Rafael Bridge
seismic retrofit project, it was observed that the work window exclusion zone between piers 52-
57, provided “adequate protection during the pupping and molting season.” The overall
population remained consistent, and the documented increase in the number of pups on Castro
Rocks prior to construction continued throughout the seismic restoration project. Documented
construction related disturbance occurred between piers 52-57, with over 50% of all disturbances
occurring from construction activities on pier 55. Most of the construction-related disturbances
were due to construction-related boats moving in the vicinity of Castro Rocks (Green et al.
2004). Caltrans proposes further mitigation measures in Section 11 to minimize human and boat
traffic disturbance in the vicinity of Castro Rocks during construction activities. Boat traffic
routes will be predetermined in consultation with the project biologist to avoid harassment or take
of marine mammals in the vicinity of Castro Rocks.

Given the relatively short duration of the work, and the mitigation measures that will be
implemented to minimize effects from human disturbance, exposure to human disturbance
would not result in population level impacts or affect the long-term fitness of the species.
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8 Anticipated Impact on Subsistence Uses

No subsistence uses of marine mammals occur within San Francisco Bay. No impacts are
expected to the availability of the species stock as a result of the proposed Project.
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9 Anticipated Impact of the Activity on the Habitat or the
Marine Mammal Populations, and the Likelihood of
Restoration of the Affected Habitat

San Francisco Bay is classified as Essential Fish Habitat (EFH) under the Magnuson-Stevens
Fisheries Conservation and Management Act, as amended by the Sustainable Fisheries Act
(NOAA 2019b). The EFH provisions of the Sustainable Fisheries Act are designed to protect
fisheries habitat from being lost due to disturbance and degradation. The act requires
implementation of measures to conserve and enhance EFH.

San Francisco Bay is classified as EFH for 20 species of commercially important fish and sharks
that are federally managed under three fisheries management plans (FMPs): Coastal Pelagic,
Pacific Groundfish, and Pacific Coast Salmon. The Pacific Coast Salmon FMP includes Chinook
salmon.

In addition to EFH designations, San Francisco Bay is designated as a Habitat Area of Particular
Concern for various fish species within the Pacific Groundfish and Coastal Pelagic FMPs as
listed above. This estuarine system serves as breeding and rearing grounds important to these
fish stocks. A number of these fish species are prey species for pinnipeds.

No impacts to foraging habitat for marine mammals are anticipated given that there is no in-
water construction work associated with the Project. The Project is not likely to have a
permanent, adverse effect on marine mammal foraging habitat.
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10 Anticipated Impact of the Loss or Modification of
Habitat

Project construction activities are not expected to result in any habitat-related effects that could
cause significant or long-term consequences for individual marine mammals or populations. As
the project does not include in-water construction activities, there are no anticipated in-water
disturbances to foraging and dispersal habitat for marine mammals in the area. Temporary
impacts to the Castro Rocks Environmentally Sensitive Area habitat will be minimized based on
the Impact Reduction Methods identified in Section 11.
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11 Impact Reduction Methods

Section 6 describes the potential number of marine mammals—by species—that may be exposed
to acoustic or human disturbances that would be considered Level B Harassment by NOAA.
Caltrans proposes the following mitigation measures to reduce the number of take events and
potential disturbances of marine mammals during project activities.

11.1 Mitigation for Bridge Restoration and Painting

The following impact reduction methods are proposed as a method by which to limit, to the
greatest extent practicable, the take of marine mammals. Project-specific avoidance and
minimization measures include the installation of a full paint containment system that will
capture all fugitive dust and screen the construction activities from the harbor seal haul out site.
The project will be implementing work windows, establish a boat exclusion zone and employ
biological monitors to conduct visual monitoring.

11.2 Castro Rocks Environmentally Sensitive Area

To protect the Castro Rocks Environmentally Sensitive Area, measures will be implemented to
minimize potential affects from the project on marine mammals hauled out at the Castro Rocks
site.

Seasonal Work Restrictions will include the following: Installation or removal of the debris
containment system will not occur between Piers 52-57 from March 1 to August 1 due to the
pupping and molting period of harbor seals. No work will take place outside of the containment
system on the bridge between piers 52-57 from March 1 to August 1. The containment system
will act as a visual barrier between construction operations and the seal colony on Castro Rocks.

A non-disturbance buffer will be established within 400 feet of Castro Rocks on the south side
of bridge. Staging of barges will not be allowed in the Castro Rocks Environmentally Sensitive
Area to minimize disturbance to marine mammals hauled out at the Castro Rocks site. Personnel
on project-related watercraft would be required to receive marine mammal education including
behavior related to marine mammals, steering watercraft so as not to approach marine mammal
haul-out sites, and reporting of marine mammal sightings. Watercraft will be instructed to
maintain a slow steady speed when passing by the haul-out site.

Routes for watercraft to reach work locations will be predetermined in consultation with the
project biologist to avoid harassment or take of marine mammals hauled out at Castro Rocks.
Watercraft will be instructed to maintain a slow steady speed whenever possible when passing
by the haul-out site.
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Project barges will either be tethered to the concrete bridge piers or anchored adjacent to the
work area. No piles will be driven or vibrated to create staging locations. No barges will be
staged within the two main shipping channels under the bridge. No anchoring, staging of barges,
or boat traffic will be permitted on the south side of the bridge between Piers 52-57. All work

for Piers 52-57 will need to occur from the north side of the bridge and outside of the Castro
Rock ESA.

Marine mammal education for construction personnel will include environmental training by an
approved biologist. All construction personnel would attend a mandatory environmental
education program delivered by the project biologist prior to working in the project construction
area. The program would focus on the conservation measures that are relevant to each
employee’s personal responsibility and would include an explanation as how to best avoid take
of sensitive species. Distributed materials would include a pamphlet with distinguishing
photographs of sensitive species, species’ habitat requirements, compliance reminders, and
relevant contact information. Documentation of the training, including sign-in sheets, would be
kept on file and would be available on request.

11.3 Visual Monitoring

Visual monitoring will be conducted throughout the duration of the installation and removal of
the scaffolding and debris containment system to record presence and behavior of marine
mammals in and adjacent to the project construction area. Visual observation of marine
mammals may be affected by multiple factors including the behavior of the animal, the
monitor’s ability to detect the animal’s presence, environmental conditions, and monitoring
platforms. Prior to the start of work, biological monitors will submit resumes to NOAA for
approval. Further description of the proposed marine mammal monitoring is described in
Section 13.

Caltrans will submit the names and qualifications of the biological monitor(s) for NOAA
approval prior to initiating construction activities for the Project. The biological monitor will be
present as needed, to monitor for the presence and behavior of special-status species. The
biological monitor would have the authority to stop work if deemed necessary for any reason to
protect the species. The biological monitor will record all instances of take of harbor seals and a
detailed description of the potential causes. If at any time work is stopped due to species issues,
the Project resident engineer or construction inspector would consult with the biological monitor
on how to proceed. Details of visual monitoring protocols will be provided in the marine
mammal monitoring plan, and the monitoring plan will be approved by NOAA prior to the start
of construction.

Incidental Harassment Authorization: Interstate 580 Richmond-San 38
Rafael Bridge Project EA 3G474
CC 580 (PM 6.1/7.8) MRN 580 (PM 0.0/2.6)



11 Impact Reduction Methods

11.4 Artificial Lighting

Construction lighting will be directed onto the area of work. Any construction lighting cast onto
the waters of San Francisco Bay will be limited to the maximum amount practicable. The
directing of light towards the Castro Rocks Environmentally Sensitive Area during nighttime
hours will be avoided.

11.5Mitigation Effectiveness

Level B Harassment to marine mammals in the project area will be minimized with the
implementation of the proposed impact reduction methods. The proposed mitigation measures
will minimize take incidents to the maximum extent practicable when project construction will
take place near the Castro Rock Environmentally Sensitive Area.

Visual monitoring will be conducted throughout the project duration to record presence and
behavior of marine mammals in and adjacent to the project construction area. Visual observation
of marine mammals may be affected by multiple factors including the behavior of the animal,
the monitor’s ability to detect the animal, environmental conditions, and monitoring platforms.
Prior to the start of work, biological monitors will submit resumes to NOAA for approval.
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12 Arctic Subsistence Uses, Plan of Cooperation

Not applicable. The proposed activity would take place in San Francisco Bay and no activities
would occur in or near a traditional Arctic subsistence hunting area.
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13 Monitoring and Reporting

Caltrans will develop a monitoring plan for conducting and documenting marine mammal
monitoring. The marine mammal monitoring plan will provide details on data collection for
each distinct marine mammal species observed in the Project area during the construction
period. Monitoring will include the following: marine mammal behavior observations, count of
the individuals observed, and the frequency of the observations. The plan would be submitted to
NOAA for review and approval prior to the start of construction.

Specific details of marine mammal monitoring will be developed in conjunction with NOAA
during finalization of the IHA, and any updates will be incorporated into the project Marine
Mammal Monitoring Plan. Caltrans will collect sighting data and observations on behavioral
responses to construction for marine mammal species observed in the region of activity during
the period of construction. All observers will be trained in marine mammal identification and
behaviors. The monitoring and reporting tasks would include the items listed below:

e Biological monitoring will occur within one week before the Project’s start date, to
establish baseline observations.

e Observation periods will encompass different tide levels and hours of the day. Monitoring of
marine mammals around the construction site will be conducted using binoculars as
necessary.

e Data collection will consist of a count of all pinnipeds and cetaceans by species, a description
of behavior (if possible), location, direction of movement, type of construction that is
occurring, time that bridge restoration and painting work begins and ends, any acoustic or
visual disturbance, and time of the observation. Environmental conditions such as weather,
visibility, temperature, tide level, current and sea state would also be recorded. Further data
collection specifics are discussed below for each marine mammal sighting.

e Biological monitoring will occur from appropriate monitoring locations on the shoreline or
construction barges to maintain a clear view of the project construction area and adjacent
areas during the survey period. Monitors will be equipped with radios or cell phones for
maintaining contact with work crews.

o Afinal report will be submitted to NOAA within 90 days after completion of the proposed
Project.

Visual observations of marine mammals in the area during project activities will be conducted by
Protected Species Observers (PSQO’s). Data collection during biological monitoring of the project
will provide observances of take of marine mammals during the construction process. The
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proposed location of the Protected Species Observers will be at a monitoring platform positioned
on Pier 55 of the Richmond-San Rafael Bridge, at the closest pier of the Richmond-San Rafael
Bridge to Castro Rocks (Figure 15). Pier 55 is approximately 21 meters (70 feet) from the nearest
rock at Castro Rocks harbor seal colony. The proposed position of the Protected Species
Observer location will provide optimal visibility for marine mammal observation at the Castro
Rocks haul out site and in the surrounding area during bridge restoration and painting activities.

Each Protected Species Observer will record their observation position, start and end times of
observations, weather conditions (sunny/cloudy, wind speed, fog, visibility), temperature, tide
level, current, and sea state. For each marine mammal sighting, the following will be recorded if
possible:

1. Species

2. Number of animals (with or without pup/calf)

3. Age class (pup/calf, juvenile, adult)

4. Identifying marks or color (scars, red pelage, etc.)

5. Position relative to Richmond-San Rafael bridge (distance and direction)
6. Movement (direction and relative speed)

7. Behavior (logging [resting at the surface], swimming, spyhopping [raising above the water
surface to view the area], foraging, etc.)

8. Duration of sighting or times of multiple sightings of the same individual
9. Details of any marine mammal behavioral disturbances

Details of any marine mammal disturbances will include documentation of behavioral reactions
of marine mammals within the vicinity of the construction area. Data collection of behavioral
reactions will provide records to quantify the marine mammal take events during project
activities. Data collection techniques will include direct observations of the marine mammals
conducted by the trained Protected Species Observers and documentation of any behavioral
disturbances to the marine mammals. Behavioral reactions at the Castro Rocks haul out site can
include harbor seals looking toward the direction of the disturbance source (head alert), harbor
seals moving suddenly towards the water (approach water), seals entering the water (flushing),
or if there is no response (Green et al., 2004). Behavioral reactions will be documented in
marine mammal monitoring records. In relation to the Castro Rocks haul-out site, behavioral
reactions such as flushing from the haul-out, not hauling out, head alerts, or moving farther
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Caltrans will submit the names and qualifications of the Protected Species Observer(s) for
NOAA approval prior to initiating construction activities for the Project. The Protected Species
Observer will be present as needed, to monitor for the presence and behavior of special-status
species. The Protected Species Observer would have the authority to stop work if deemed
necessary for any reason to protect the species. The Protected Species Observer will record all
instances of take of harbor seals and a detailed description of the potential causes. If at any time
work is stopped due to species issues, the Project resident engineer or construction inspector
would consult with the Protected Species Observer on how to proceed. Details of visual
monitoring protocols will be provided in the marine mammal monitoring plan, and the
monitoring plan will be approved by NOAA prior to the start of construction.

An initial monitoring report will be emailed to NOAA within one week after the initial
construction activities start. The initial report will include species and numbers of marine
mammals observed, time and location of observation, behavior, and other recorded data. In
addition, the report will include an estimate of the number of Pacific harbor seals that may have
been behaviorally harassed as a result of the start of bridge restoration and painting activities.

Caltrans will provide NOAA with a final report detailing:
*  The monitoring protocol
* A summary of the data recorded during monitoring

* An estimate of the numbers of marine mammals that may have been harassed due to the
bridge restoration and painting activities
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Figure 1-15 Protected Species Observers Location
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14 Coordinating Research to Reduce and Evaluate
Incidental Take

To reduce the likelihood that impacts will occur to the species, stocks, and subsistence use of
marine mammals, construction activities will be conducted in accordance with federal, state and
local regulations and the minimization measures proposed in Section 11. Caltrans will
coordinate all activities as needed with relevant federal and state agencies. These include, but
are not limited to: NOAA, United States Army Corps of Engineers, and the California
Department of Fish and Wildlife.

Marine mammal monitoring reports would provide useful information that would influence the
design of future projects to reduce incidental take of marine mammals. Caltrans will share field
data and behavioral observations of marine mammals that occur in the Project area. Results of
each monitoring effort will be provided to NOAA in a summary report at the conclusion of
monitoring. This information could be made available to federal, state and local resource
agencies, scientists and other interested parties upon written request to NOAA.
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Summary

The project proposes maintenance work, including (1) scaffolding and containment system, (2)
barges — equipment, operations, and materials storage, (3) repair, removal, and replacement of
steel bridge components, (4) sandblasting, cleaning, and painting, (5) repair of concrete piers, road
deck, and expansion joints on the lower deck, and (6) maintenance of seismic bridge components.
Noise-generating equipment expected to be used during the noisiest construction phases, including
sandblasting and repair phases was considered in this report. Construction noise levels were
propagated to the Castro Rocks, which would be as close as 70 feet from the nearest pier where
construction activities would occur. The nearest residential buildings are 0.75 miles away from the
areas of bridge construction and are not included in this assessment.

The modeled results for Lmax and Leq for the noisiest task would range from 85 to 96 dBA Lmax and
from 88 to 92 dBA Leq at a distance of 50 feet from the active construction area. Therefore, the
Caltrans nighttime threshold of 86 dBA Lmax may be exceeded when sandblasting occurs at night.
Distances to each of the Level B marine mammal thresholds were also calculated from the modeled
construction noise levels. The 90 dB behavioral disruption criterion for harbor seals would be
exceeded within 65 feet of the active construction work, and the 100 dB behavioral disruption
criterion for non-harbor seals would be exceeded within 20 feet, assuming a 6 dB per doubling of
the distance fall-off rate.

Based on the modeled results, the A-weighted construction noise levels would not exceed the RMS
thresholds for marine mammals at the Castro Rocks, which is 70 feet or more from the active
construction work. However, ambient Leq noise levels would be exceeded during daytime hours at
distances within about 525 feet during each phase, while the repair phase would also exceed
ambient noise levels within 595 feet. During nighttime hours, construction work would exceed
ambient Leq conditions within about 1,000 feet during each phase. The Lmax levels generated during
the barge phase would not exceed ambient Lmax levels during daytime or nighttime hours; however,
daytime and nighttime ambient Lmax levels would be exceeded during the other two noisy phases
within 595 feet.
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Chapter 1. Introduction

The California Department of Transportation (Caltrans) proposes the restoration and painting of
the Richmond-San Rafael Bridge (Bridge No. 28-0100) on Interstate 580. The Richmond-San
Rafael Bridge is 5.5 miles in length and connects the City of Richmond, Contra Costa County to
the City of San Rafael, Marin County, California. The proposed restoration work would replace
miscellaneous degraded steel bridge components, remove the traveler rail system, replace ladders
and platforms, repair laminated concrete on selected piers, repair damaged road deck concrete, and
replace expansion joints on the lower deck. Painting of the bridge structure would require the
removal of all existing paint through sand blasting and rotary sanding. An enclosed scaffold system
would be constructed to ensure complete containment of paint and construction debris. Barges
would be used for staging personnel, equipment, and materials.

Chapter 2 of this report provides a more detailed description of the construction activities that will
take place in this project. Chapter 3 reviews the fundamentals of environmental noise. Chapter 4
summarizes applicable regulatory criteria. Chapter 5 illustrates the type of existing environment
in which the project site is located, the surrounding existing land uses, and the construction noise
analysis approach used in this study. A discussion of the ambient noise environment, which was
characterized by a noise monitoring survey conducted at the project site and the surrounding area,
are included in Chapter 6. Chapter 7 includes the construction noise analysis completed for the
proposed project.



Chapter 2. Project Description

The Project is expected to take 1,250 working days. It is anticipated that one to four teams of five
to eight individuals will be working simultaneously. Nighttime lane closures outside of commute
hours will be required. Materials and personnel will sail from Richmond Harbor via boat to the
barge platforms and work areas. Alternatively, materials and personnel will be delivered to the site
during nighttime lane closures on the bridge. Work will occur on a 2.4-mile section of the bridge
between Pier 1 (postmile [PM] MRN 1.9) and Pier 48 (PM CC 7.3). Work will occur on the main
tower of Pier 48 but not on the road deck section between Piers 48 and 49. The Project is comprised
of six elements: (1) scaffolding and containment system, (2) barges — equipment, operations, and
materials storage, (3) repair, removal, and replacement of steel bridge components, (4)
sandblasting, cleaning, and painting, (5) repair of concrete piers, road deck, and expansion joints
on the lower deck, and (6) maintenance of seismic bridge components.

2.1. Scaffolding and Containment System

Prior to the start of sand blasting and painting, the contractor will construct a scaffolding system
to access the bridge towers and the underside of the bridge deck. The scaffolding system is modular
and will be constructed on the concrete bridge piers and towers and hung from the road deck. It is
anticipated that the scaffolding system will be installed over a section of three bridge piers at any
given time (approximately 650 to 800 feet). Scaffolded areas include concrete piers, bridge towers,
the underside of the lower bridge deck, and the first 10 feet above the bottom chord of the lower
bridge deck. Conduit for the delivery of power, compressed air, water, and air purification will be
constructed into the scaffolding system.

Once the scaffolding is installed it will be enclosed to contain all debris, slurries, and paint
generated by the work. A plywood platform will be constructed at the base of each pier to prevent
debris falling into the bay. All paint debris associated with sandblasting will be vacuumed to a
filtrations system located on barges staged below the work area. Liquid slurries associated with
pressure washing will also be captured and pumped to baker tanks located on the barges for full
containment. The original paint used on the Richmond-San Rafael bridge was lead-based, and all
paint debris will be managed as a hazardous waste and disposed at an approved facility.

There are no specific noise concerns with the installation of these systems, and noise from
generators, air compressors, and vacuum systems are addressed for the following activities,
specifically.

2.2. Barges — Equipment, Operations, and Materials Storage

It is anticipated that the contractor will employ the use of two floating barges for equipment
operations and materials storage. The barges will either be tethered to the concrete bridge piers or
anchored adjacent to the work area. It is anticipated that the barge will need to be moved for each
bridge pier. The barges will not be moored within the two main shipping channels. No piles will
be driven or vibrated to create mooring locations. Equipment operated on the barges may include
cranes, generators, air compressors, baker tanks, air purification systems, water pumps, oxy-
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acetylene welding and cutting tools, concrete pumps, and paint sprayers. Materials stored on the
barges may include miscellaneous replacement steel bridge components, sand blasting aggregates,
paint and primer, fuel, water, concrete mix, solid paint, and liquid slurry waste. All equipment and
materials will receive both primary and secondary containment to ensure that no fuel or hazardous
materials enters the waters of the bay. Hazardous materials will be contained in sealed 50-gallon
drums and held in a separate containment area on the barges.

2.3. Repair, Removal, and Replacement of Steel Bridge Components

Rusted bolts, nuts, washers, access ladders, drain pipes, platforms, and cable restrainers will be
replaced. Existing eye-bar pin caps on the upper truss cord will also be replaced. Holes in the
bottom of the existing bottom chord H-beam will be widened from 1.125 to 2 inches to facilitate
drainage. The project will also remove the existing travelers and traveler rails on the upper and
lower bridge decks.

Non-structural steel areas of the bridge that are rusted may be spot welded prior to painting. Rusted
steel bridge components may need to be cut off with an oxy-acetylene torch or ground out using
an abrasive grinder. All steel components and debris generated during the cutting, grinding, and
removal process will be contained and stored as hazardous waste. Travelers on the lower deck will
be removed inside the containment system, while the travelers on the upper deck will be removed
during nighttime lane closures. All material that falls on the lower road deck from the removal of
the upper deck travelers will be collected and stored as hazardous materials.

For these activities, noise produced on the support barge from compressors, generators, and
vacuum systems are addressed. For activities at the point of application on the bridge, noise from
sandblasting, torch cutting, welding, and grinding are considered.

2.4. Sandblasting, Cleaning, and Painting

All steel elements will be rotary sanded or sandblasted to remove old paint and expose bare metal
prior to painting. Compressed air and sand aggregates will be delivered to the work area through
a series of conduits originating from the barges. Another series of return conduit will be used to
vacuum all airborne dust and debris to air purification and containment systems located on the
barges. All debris generated during the sandblasting process will be collected and stored as
hazardous waste. For areas of the bridge that only require pressure washing prior to painting, water
and power will be supplied through conduits originating from the barges. All slurries generated
during the pressure washing process will be captured and returned to baker tanks located on the
barge.

Both primer and paint will be applied to the bridge structure using a pneumatic paint sprayer.
Compressed air, primer, and paint will be delivered to the work area through a series of conduits
originating from the barges. All painting will occur inside the containment system to avoid paint
from entering the water.



For these activities, noise produced by compressors and pumps located on the support barge are
addressed in the noise prediction. For activities at the point of application on the bridge, noise
from sandblasting is expected to be the dominating noise source.

2.5. Repair of Concrete Piers, Road Deck, and Expansion Joints on
the Lower Deck

All delaminated concrete on the column of Pier 19 will be removed. Damaged concrete will be
removed using pneumatic air chisels. The work also includes corrosion remediation of the existing
reinforcement where needed. All corroded steel will be sandblasted to remove all rust. Additional
reinforcement will be placed in structural members to make up for section loss in high tension
zones. Structural concrete will be placed to restore the concrete cover. Galvanic anodes (at 4-foot
radius) will be installed inside the replaced concrete for corrosion protection. Epoxy injection and
a reactive penetrating sealer will be applied to provide a hydrophobic coating. All concrete and
structural repair work at Pier 19 will occur within the painting containment system. The noise
issues considered for these actitivies pneumatic air chiseling and sandblasting at the point of
application and air compressors, generators, and vacuum systems on the barge.

Localized spalled concrete between Piers 1 and 48 will be repaired. Damaged concrete will be
removed using pneumatic air chisels. All exposed rebar will be sandblasted prior to placement of
new structural concrete in the spalled area. All spalled concrete repair will occur within the
painting containment system. The noise issues considered for these actitivies are pneumatic air
chiseling and sandblasting at the point of application and air compressors, generators, concrete
pumps and vacuum systems on the barge.

A portion of road deck (14 feet wide by 25 feet long) between Piers 8 and 9 on the lower deck
will be replaced. The removal of the damaged deck will require saw cutting of the concrete and its
removal in sections. Saw cutting and removal of the rock deck will occur during nighttime lane
closure on the lower deck. Concrete forms will be placed on the underside of the road deck prior
to the pouring of the new deck. Replacement of the road deck will occur when the containment
system is installed on the underside of the bridge between Piers 8 and 9. All concrete debris and
slurries associated with the road deck replacement will be captured and not allowed to enter the
bay waters. The noise issues considered for these actitivies are concrete saw cutting at the point of
application and air compressors, generators, concrete pumps and vacuum systems on the barge.

Eighteen bridge joints will be replaced (Piers 20 to 31, 37 to 43, and 45) on the lower deck of the
Richmond-San Rafael Bridge. Removal of the old bridge joints requires saw cutting of the last 1.5
feet of deck concrete and removing it in sections. The plate steel joint covers, debris gutters, and
supporting frames will be removed. Structural concrete will be poured once concrete forms and
steel reinforcements are embedded in the existing bridge deck. Galvanic anodes will be installed
inside the replaced concrete for corrosion protection. Rubber joint seals will be added to prevent
roadway debris from falling through the road deck. Saw cutting and replacement of the bridge
joints will occur during nighttime lane closure on the lower deck. All concrete debris and slurries
associated with the bridge joint replacements will be captured and not allowed to enter the bay
waters. The noise issues considered for these actitivies are concrete saw cutting, grinding, and



torch cutting at the point of application and air compressors, generators, concrete pumps and
vacuum systems on the barge.



Chapter 3. Fundamentals of Noise

Noise may be defined as unwanted sound. Noise is usually objectionable because it is disturbing
or annoying. The objectionable nature of sound could be caused by its pitch or its loudness. Pitch
is the height or depth of a tone or sound, depending on the relative rapidity (frequency) of the
vibrations by which it is produced. Higher pitched signals sound louder to humans than sounds
with a lower pitch. Loudness is intensity of sound waves combined with the reception
characteristics of the ear. Intensity may be compared with the height of an ocean wave in that it is
a measure of the amplitude of the sound wave.

3.1. Noise Measurements and Descriptors

In addition to the concepts of pitch and loudness, there are several noise measurement scales which
are used to describe noise in a particular location. A decibel (dB) is a unit of measurement which
indicates the relative amplitude of a sound. The zero on the decibel scale is based on the lowest
sound level that the healthy, unimpaired human ear can detect. Sound levels in decibels are
calculated on a logarithmic basis. An increase of 10 decibels represents a ten-fold increase in
acoustic energy, while 20 decibels is 100 times more intense, 30 decibels is 1,000 times more
intense, etc. There is a relationship between the subjective noisiness or loudness of a sound and its
intensity. Each 10 decibel increase in sound level is perceived as approximately a doubling of
loudness over a fairly wide range of intensities. Technical terms are defined in Table 3-1.

There are several methods of characterizing sound. The most common in California is the A-
weighted sound level (dBA). This scale gives greater weight to the frequencies of sound to which
the human ear is most sensitive. Representative outdoor and indoor noise levels in units of dBA
are shown in Table 3-2. Because sound levels can vary markedly over a short period of time, a
method for describing either the average character of the sound or the statistical behavior of the
variations must be utilized. Most commonly, environmental sounds are described in terms of an
average level that has the same acoustical energy as the summation of all the time-varying events.
This energy-equivalent sound/noise descriptor is called Leq. The most common averaging period
is hourly, but Leq can describe any series of noise events of arbitrary duration.

The scientific instrument used to measure noise is the sound level meter. Sound level meters can
accurately measure environmental noise levels to within about plus or minus 1 dBA. Various
computer models are used to predict environmental noise levels from sources, such as roadways
and airports. The accuracy of the predicted models depends upon the distance the receptor is from
the noise source. Close to the noise source, the models are accurate to within about plus or minus
1to 2 dBA.

Since the sensitivity to noise increases during the evening and at night -- because excessive noise
interferes with the ability to sleep -- 24-hour descriptors have been developed that incorporate
artificial noise penalties added to quiet-time noise events. The Community Noise Equivalent Level
(CNEL) is a measure of the cumulative noise exposure in a community, with a 5 dB penalty added
to evening (7:00 pm - 10:00 pm) and a 10 dB addition to nocturnal (10:00 pm - 7:00 am) noise
levels. The Day/Night Average Sound Level (DNL or Lan) is essentially the same as CNEL, with



the exception that the evening time period is dropped and all occurrences during this three-hour
period are grouped into the daytime period.

3.2. Effects of Noise

Sleep and Speech Interference

The thresholds for speech interference indoors are about 45 dBA if the noise is steady and above
55 dBA if the noise is fluctuating. Outdoors the thresholds are about 15 dBA higher. Steady noises
of sufficient intensity (above 35 dBA) and fluctuating noise levels above about 45 dBA have been
shown to affect sleep. Interior residential standards for single- and multi-family dwellings are set
by the State of California at 45 dBA DNL. Typically, the highest steady traffic noise level during
the daytime is about equal to the DNL and nighttime levels are 10 dBA lower. The standard is
designed for sleep and speech protection and most jurisdictions apply the same criterion for all
residential uses. Typical structural attenuation is 12 to 17 dBA with open windows. With closed
windows in good condition, the noise attenuation factor is around 20 dBA for an older structure
and 25 dBA for a newer dwelling. Sleep and speech interference is, therefore, possible when
exterior noise levels are about 57 to 62 dBA DNL with open windows and 65 to 70 dBA DNL if
the windows are closed. Levels of 55 to 60 dBA are common along collector streets and secondary
arterials, while 65 to 70 dBA is a typical value for a primary/major arterial. Levels of 75 to 80 dBA
are normal noise levels at the first row of development outside a freeway right-of-way. In order to
achieve an acceptable interior noise environment, bedrooms facing secondary roadways need to
be able to have their windows closed; those facing major roadways and freeways typically need
special glass windows.

Annoyance

Attitude surveys are used for measuring the annoyance felt in a community for noises intruding
into homes or affecting outdoor activity areas. In these surveys, it was determined that the causes
for annoyance include interference with speech, radio and television, house vibrations, and
interference with sleep and rest. The DNL as a measure of noise has been found to provide a valid
correlation of noise level and the percentage of people annoyed. People have been asked to judge
the annoyance caused by aircraft noise and ground transportation noise. There continues to be
disagreement about the relative annoyance of these different sources. When measuring the
percentage of the population highly annoyed, the threshold for ground vehicle noise is about 50
dBA DNL. At a DNL of about 60 dBA, approximately 12 percent of the population is highly
annoyed. When the DNL increases to 70 dBA, the percentage of the population highly annoyed
increases to about 25 to 30 percent of the population. There is, therefore, an increase of about 2
percent per dBA between a DNL of 60 to 70 dBA. Between a DNL of 70 to 80 dBA, each decibel
increases by about 3 percent the percentage of the population highly annoyed. People appear to
respond more adversely to aircraft noise. When the DNL is 60 dBA, approximately 30 to 35
percent of the population is believed to be highly annoyed. Each decibel increase to 70 dBA adds
about 3 percentage points to the number of people highly annoyed. Above 70 dBA, each decibel
increase results in about a 4 percent increase in the percentage of the population highly annoyed.



Table 3-1. Definition of Acoustical Terms Used in This Report

Term

Definition

Decibel, dB

A unit describing, the amplitude of sound, equal to 20 times the logarithm
to the base 10 of the ratio of the pressure of the sound measured to the
reference pressure. The reference pressure for air is 20 micro Pascals.

Sound Pressure Level

Sound pressure is the sound force per unit area, usually expressed in micro
Pascals (or 20 micro Newtons per square meter), where 1 Pascal is the
pressure resulting from a force of 1 Newton exerted over an area of 1 square
meter. The sound pressure level is expressed in decibels as 20 times the
logarithm to the base 10 of the ratio between the pressures exerted by the
sound to a reference sound pressure (e. g., 20 micro Pascals). Sound
pressure level is the quantity that is directly measured by a sound level
meter.

Frequency, Hz

The number of complete pressure fluctuations per second above and below
atmospheric pressure. Normal human hearing is between 20 Hz and 20,000
Hz. Infrasonic sound are below 20 Hz and Ultrasonic sounds are above
20,000 Hz.

A-Weighted Sound
Level, dBA

The sound pressure level in decibels as measured on a sound level meter
using the A-weighting filter network. The A-weighting filter de-emphasizes
the very low and very high frequency components of the sound in a manner
similar to the frequency response of the human ear and correlates well with
subjective reactions to noise.

Equivalent Noise Level,
Leq

The average A-weighted noise level during the measurement period.

Lmax, Lmin

The maximum and minimum A-weighted noise level

measurement period.

during the

Loz, L1o, Lso, Lo

The A-weighted noise levels that are exceeded 1%, 10%, 50%, and 90% of
the time during the measurement period.

Day/Night Noise Level,
Lan or DNL

The average A-weighted noise level during a 24-hour day, obtained after
addition of 10 decibels to levels measured in the night between 10:00 pm and
7:00 am.

Community Noise
Equivalent Level,
CNEL

The average A-weighted noise level during a 24-hour day, obtained after
addition of 5 decibels in the evening from 7:00 pm to 10:00 pm and after
addition of 10 decibels to sound levels measured in the night between 10:00
pm and 7:00 am.

Ambient Noise Level

The composite of noise from all sources near and far. The normal or existing
level of environmental noise at a given location.

Intrusive

That noise which intrudes over and above the existing ambient noise at a
given location. The relative intrusiveness of a sound depends upon its
amplitude, duration, frequency, and time of occurrence and tonal or
informational content as well as the prevailing ambient noise level.

Source: Handbook of Acoustical Measurements and Noise Control, Harris, 1998.
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Table 3-2. Typical Noise Levels in the Environment

Common Outdoor Activities

Noise Level (dBA)

Common Indoor Activities

Jet fly-over at 1,000 feet

Gas lawn mower at 3 feet

Diesel truck at 50 feet at 50 mph

Noisy urban area, daytime
Gas lawn mower, 100 feet
Commercial area

Heavy traffic at 300 feet

Quiet urban daytime

Quiet urban nighttime
Quiet suburban nighttime

Quiet rural nighttime

110 dBA

100 dBA

90 dBA

80 dBA

70 dBA

60 dBA

50 dBA

40 dBA

30 dBA

20 dBA

10 dBA

0dBA

Rock band

Food blender at 3 feet

Garbage disposal at 3 feet

Vacuum cleaner at 10 feet

Normal speech at 3 feet

Large business office

Dishwasher in next room

Theater, large conference room
Library
Bedroom at night, concert hall

(background)

Broadcast/recording studio

Source: Technical Noise Supplement (TeNS), California Department of Transportation, November 2009.
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3.2. Construction Noise

Noise impacts resulting from construction depend upon the noise generated by various pieces of
construction equipment, the timing and duration of noise-generating activities, and the distance
between construction noise sources and noise-sensitive areas. Construction noise impacts
primarily result when construction activities occur during noise-sensitive times of the day (e.g.,
early morning, evening, or nighttime hours), the construction occurs in areas immediately
adjoining noise-sensitive land uses, or when construction lasts over extended periods of time.

Construction noise levels vary on a day-to-day basis, depending on the type and amount of
equipment operating on-site and the specific task that is being completed on a particular day.
Construction activities generate considerable amounts of noise, especially during earth-moving
activities when heavy equipment is used. Table 3-3 summarizes the maximum instantaneous noise
levels generated by typical construction equipment that generate either non-impact or impacts
sounds at a distance of 50 feet from the noise source.

Construction-generated noise levels drop off at a rate of about 6 dBA per doubling of the distance

between the source and receptor. Shielding by buildings or terrain can provide an additional 5 to
10 dBA noise reduction at distant receptors.

Table 3-3. Construction Equipment, 50-foot Noise Emission Limits

. 12 Nature of the Sound:
Equipment Category Lmax Level (dBA)" Impact or Non-Impact
Arc Welder 73 Non-Impact
Auger Drill Rig 85 Non-Impact
Backhoe 80 Non-Impact
Bar Bender 80 Non-Impact
Boring Jack Power Unit 80 Non-Impact
Chain Saw 85 Non-Impact
Compressor? 70 Non-Impact
Compressor (other) 80 Non-Impact
Concrete Mixer 85 Non-Impact
Concrete Pump 82 Non-Impact
Concrete Saw 90 Non-Impact
Concrete Vibrator 80 Non-Impact
Crane 85 Non-Impact
Dozer 85 Non-Impact
Excavator 85 Non-Impact
Front End Loader 80 Non-Impact
Generator 82 Non-Impact
Generator (25 KVA or less) 70 Non-Impact
Gradall 85 Non-Impact
Grader 85 Non-Impact
Grinder Saw 85 Non-Impact
Horizontal Boring Hydro Jack 80 Non-Impact
Hydra Break Ram 90 Impact
Impact Pile Driver 105 Impact
Insitu Soil Sampling Rig 84 Non-Impact
Jackhammer 85 Impact
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. Nature of the Sound:
Equipment Category Lmax Level (dBA)!? Impact or Non-Impact
Mounted Impact Hammer (hoe ram) 90 Impact
Paver 85 Non-Impact
Pneumatic Tools 85 Non-Impact
Pumps 77 Non-Impact
Rock Drill 85 Non-Impact
Scraper 85 Non-Impact
Slurry Trenching Machine 82 Non-Impact
Soil Mix Drill Rig 80 Non-Impact
Street Sweeper 80 Non-Impact
Tractor 84 Non-Impact
Truck (dump, delivery) 84 Non-Impact
Vacuum Excavator Truck (vac-truck) 85 Non-Impact
Vibratory Compactor 80 Non-Impact
Vibratory Pile Driver 95 Non-Impact
All other equipment with engines larger than 5 HP 85 Non-Impact

Notes: * Measured at 50 feet from the construction equipment, with a “slow” (1 sec.) time constant.
2 Noise limits apply to total noise emitted from equipment and associated components operating at full power
while engaged in its intended operation.
3Portable Air Compressor rated at 75 cfm or greater and that operates at greater than 50 psi.
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Chapter 4. Regulatory Criteria

The proposed project would be subject to noise-related regulations, plans, and policies established
within documents prepared by the State of California and National Marine Fisheries Services
(NOAA).

Noise associated with construction is controlled by Caltrans Standard Specification Section 14-
8.02, “Noise Control,” which states the following:

e Do not exceed 86 dBA Lmax at 50 feet from the job site activities from 9:00 p.m. to 6:00 a.m.*

e Equip an internal combustion engine with the manufacturer recommended muffler. Do not
operate an internal combustion engine on the job site without the appropriate muffler.

Typically, work taking place within the Caltrans right-of-way is not subject to local noise
ordinances; however, Caltrans will work with the contractor to meet local requirements where
feasible.

NOAA Fisheries has airborne thresholds for various marine mammals. Table 4-1 summarizes the
NOAA Fisheries criteria.

Table 4-1. NOAA Fisheries Current In-Air Acoustic Thresholds

Criterion Criterion Definition Threshold
Level A PTS (injury) conservatively based on TTS None established.
Level B Behavioral disruption for harbor seals 90 dB
Level C Behavioral disruption for non-harbor seal pinnipeds 100 dB

All decibels referenced to 20 micro Pascals (re: 20uPa). Note, all thresholds are based off root-mean-square (RMS)
levels.

If construction noise levels are expected to exceed the contract specification criteria or construction
noise levels are expected to exceed the ambient (baseline) noise levels, and there are sensitive
receptors near the project site, construction noise control measures should be considered. These
measures are discussed in Chapter 7.
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Chapter 5. Study Methods and Procedures

5.1. Methods for Identifying Land Uses and Selecting Noise
Measurement and Modeling Receiver Locations

A field investigation was conducted on April 10" and April 11, 2019, to quantify the ambient
noise environment of the water surrounding the Castro Rocks. The dominating noise source in the
project vicinity would be vehicular traffic noise along 1-580 located on the Richmond-San Rafael
Bridge. The nearest rock of the Castro Rocks would be approximately 70 feet from the edge of the
bridge deck. Long- and short-term measurement locations were selected to represent the ambient
noise environment at various distances from the bridge deck. Measurement locations are shown in
Chapter 6. Photos of the measurement sites are provided in Appendix A.

5.2. Field Measurement Procedures

A field noise study was made with Larson Davis Model 831 Integrating Sound Level Meters
(SLMs) set at “slow” response. The sound level meters were equipped with G.R.A.S. Type 40AQ
Y-inch random incidence microphones fitted with windscreens. The sound level meters were
calibrated prior to the noise measurements using a Larson Davis Model CAL200 or Model CA250
acoustical calibrator. The response of the system was checked after each measurement session and
was always found to be within 0.2 dBA. No calibration adjustments were made to the measured
sound levels. At the completion of each monitoring event, the measured interval noise level data
were obtained from the SLM using the Larson Davis SLM utility software program.

5.2.1. Long -Term Measurements

A long-term (LT) reference noise measurement was made at the base of a pier, approximately
1,700 feet west of the Castro Rocks. This location was selected due to the large pier base, which
was sufficient for installing the LT measurement equipment. The measurement (LT-1) captured
the diurnal trend in noise levels and established hourly average ambient noise level data during
daytime and nighttime hours for a 24-hour period. Additionally, average maximum instantaneous
noise level data during daytime and nighttime hours were also determined from the LT
measurements. This measurement was taken at a height of about 10 to 12 feet above the base of
the pier. This location was selected to isolate typical ambient noise in the Bay along the Richmond
Bridge alignment. After the data was downloaded from the sound level meter, the data was
reviewed to identify any time periods possibly contaminated by local noise sources. Data points
were excluded from the dataset where significant contamination was noted. Table 5-1 summarizes
the details of the LT-1 measurement location. The trend in ambient noise levels measured at LT-1
are summarized graphically in Appendix B.

5.2.2. Short-Term Measurements

Four short-term (ST) noise measurements were made south of the Richmond Bridge in the vicinity
of the Castro Rocks. Each of the ST measurements were made concurrent to the data collected at
the LT measurement sites. This method facilitates a direct comparison between both the ST and
LT noise measurements. For highway projects, this method would allow for the identification of
the loudest-hour noise levels in the project vicinity where LT measurements were not made, such
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as at the rocks. The same relationship between the ST and LT measurements that is addressed in
the Caltrans Technical Noise Supplement (TeNS) can be used here to correlate the 10-minute ST
measurements to hourly average noise measurements. Based on the 10-minute measurement made
at LT-1 at the same time as the ST measurement, the difference between the 10-minute
measurement and the hourly average measurement calculated for the LT receptor can be applied
to the ST receptor to estimate the hourly average noise level at the ST measurement. Further, since
the ambient noise levels during both daytime and nighttime hours would be the same traffic sources
for the ST receptors and LT-1, the average difference between hourly average daytime and hourly
average nighttime noise levels would be equivalent. Therefore, the difference calculated from the
daytime and nighttime hourly average ambient noise levels at the LT positions can be used to
calculate the hourly average nighttime noise levels at each of the nearby ST receptors.

At each of the ST receptor locations used to represent existing residential land uses, a 10-minute
measurement was made. At each of these locations, noise levels were measured from a boat in the
water. Table 5-1 summarizes all ST monitoring locations, activities that were observed during each
measurement, and distances to edge of the bridge.

Table 5-1. Summary of Monitoring Locations

Noise
Measurement Date, Time Location Description Pertinent Activities
Location
. Base of the nearby pier; | Dominated by expressway
LT-1 %11%22%11% 1101%% ~95 feet from the edge traffic;
T of the bridge deck traffic noise ~60-75 dBA
Dominated by expressway
. traffic;
ST1 4/11/2019, GD;Ing‘i(étf;?(;nm}?\ioetj%e traffic noise ~60-70 dBA;
10:16-10:26 . light traffic on bottom deck and
of the bridge deck h :
eavy traffic on top deck,
moving slowly
Dominated by expressway
ST-2 4/11/2019, ~195 feet from the edge | traffic;
10:35-10:45 of the bridge deck traffic noise ~68-72 dBA,
heavy truck noise ~70-74 dBA
4/11/2019, | ~485 feet from the edge | DOminated by expressway
ST-3 10:49-10:59 | of the bridge deck traffic;
' ' traffic noise ~64-66 dBA
Dominated by expressway
ST-4 4/11/2019, ~445 feet from the edge | traffic;
11:05-11:15 of the bridge deck Boat passed by, generating
noise levels ~69-70 dBA
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5.3. Construction Noise Level Prediction Methods

Construction noise would primarily result from the operation of point of application construction
equipment and stationary equipment from the barge. Federal Highway Administration’s
(FHWA'’s) Roadway Construction Noise Model (RCNM) was used to calculate the maximum and
hourly average noise levels anticipated for the worst-case scenario. This construction noise model
includes representative sound levels for the most common types of construction equipment and
the approximate usage factors of such equipment that were developed based on an extensive
database of information gathered during the construction of the Central Artery/Tunnel Project in
Boston, Massachusetts (CA/T Project or "Big Dig"). The usage factors represent the percentage of
time that the equipment would be operating at full power.

Six major elements are included in the proposed project. These include: (1) scaffolding and
containment system, (2) barges — equipment, operations, and materials storage, (3) repair, removal,
and replacement of steel bridge components, (4) sandblasting, cleaning, and painting, (5) repair of
concrete piers, road deck, and expansion joints on the lower deck, and (6) maintenance of seismic
bridge components. It is assumed that the worst-case scenario would be sandblasting, cleaning,
and painting, which would require a generator, an air compressor, and a vacuum/purification
system operating simultaneously from the barge in addition to the equipment for this task. During
the task of repairing the concrete piers, road deck, and expansion joints, equipment such as
concrete saws and pneumatic air-chisels would be used, in addition to the equipment on the barge.
While the repair, removal, and replacement of steel bridge components task would also be noisy,
this task would have similar noise levels to the previously mentioned noisy tasks.

For each these noisy phases, the equipment modeled in RCNM are summarized in Table 5-2, along
with the hourly average noise levels and maximum instantaneous noise levels that would be
generated by using one piece of all equipment simultaneously, as measured at a distance of 50 feet.
Note, for each of the noisy phases modeled here, the equipment from the barge was also assumed
to be operating, as indicated in Table 5-2. The hourly average noise level is calculated by an energy
summation of the hourly average noise levels for each piece of equipment, while the maximum
instantaneous noise levels represents the loudest single piece of equipment for each phase.
Therefore, the more equipment operating at once, the combined hourly average noise level may
be greater than the maximum instantaneous noise level.

The nearby biological species at the Castro Rocks would be exposed to the highest construction
noise levels when activities from each of these tasks would occur at the closest pier. The nearest
construction to the rocks would occur at the pier approximately 70 feet from the rocks.

For purposes of modeling the worst-case scenario, the hourly average noise levels and the
maximum instantaneous noise levels summarized in Table 5-2 would represent a combined point
source of noise when each piece of equipment is operating simultaneously. The exact location of
each piece of equipment would likely change over the course of a work day; however, the work
would be localized to the same general location, which would be approximately the same distance
from the rocks (within a few feet of each other). For modelling the worst-case scenario, each piece
of the equipment used in the specific activity was considered to be 50 feet from a reference
location. These levels were then combined into single Leqand Lmax values. These levels from this
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reference location were then “propagated” out to further distances as a combined source of noise
using 6 dB/doubling of distance.

It should be noted that RCNM and other known noise levels for construction equipment are A-
weighted values, as shown in Table 5-2. However, the NOAA Fisheries criteria summarized in
Table 4-1 are not A-weighted values. Therefore, the comparison between the modeled results and
the criteria is difficult. For purposes of this analysis, the criteria in Table 4-1 is treated as A-

weighted.
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Table 5-2. Summary of Construction Noise Modeling Source Levels at a Distance

of 50 feet

Task

Equipment

Quantity?

I—I’Th’:lXb

LeqC

Barge Equipment

Generator

Crane

Manlift

Air Compressor
Vacuum System

Water Pump

Welding & Cutting Tool
Concrete Pump

Paint Sprayer

3

85 dBA

88 dBA

Sandblasting,
Cleaning, and
Painting

Air Compressor
Pump
Sandblasting
Generator?
Crane

Manliftd

Air Compressor®
Vacuum System®

96 dBA

89-91 dBA®

Repair of Concrete
Piers, Road Deck,
and Expansion
Joints on the Lower
Deck

Concrete Saw
Pneumatic Air-Chisel
Sandblasting

Torch Cutting
Generator®

Craned

Manliftd

Air Compressor®
Vacuum System¢

NNRPRPRWORRPRRPRERNNRRPORRPRRPRPREPEPNONNRER

96 dBA

90-92 dBA®

a Quantities for equipment on the barge were determined by an photograph of the barge (Figure 5-1), while all other
guantities were assumed to be 1 for each task.
b |_nax NOise levels are the maximum instantaneous noise level for the loudest individual piece of equipment.
¢ L¢q noise levels are the hourly average noise level for all combined equipment.
4 Equipment listed are stationary noise sources located on the barge and could operate simultaneously with the
equipment for the specific task.
¢ Range of noise levels represents the specific equipment for the task alone and in combination with the barge
equipment that could operate simultaneously.
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Figure 5-1. Photograph of Barge to be Used in Construction
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Chapter 6. Existing Noise Environment

6.1. Existing Land Uses

The Richmond-San Rafael Bridge connects the City of Richmond and the City of San Rafael via
the east-west traveling Interstate 580 (1-580). The project would occur at each pier across the entire
span of the bridge. Currently, the Castro Rocks, which are located approximately 70 to 475 feet
from the edge of the bridge deck, are at times populated with marine mammals, such as harbor
seals. These biological species would be exposed to the existing ambient noise environment
dominated by 1-580 vehicular traffic. Local boat traffic, as well as occasional aircraft flyovers also
contributes to the noise environment.

6.2. Noise Measurement Results

A noise monitoring survey was performed just south of the 1-580 in the vicinity of the Castro
Rocks, starting on Wednesday, April 10, 2019 and concluding on Thursday, April 11, 2019. The
monitoring survey included one long-term measurement and four short-term measurements in the
Bay. The locations of each measurement are shown in Figure 6-1.

Figure 6-1. Noise Measurement Locations Near the Castro Rocks, Just South of the
Richmond-San Rafael Bridge

Source: Google Earth 2018.

6.2.1. Long-Term Monitoring

LT-1 ran throughout the duration of the noise survey. The purpose of the long-term measurement
was to determine the hourly average ambient noise levels during the daytime and nighttime hours
and to determine the average maximum instantaneous noise levels during the daytime and
nighttime hours. Appendix B shows the daily trend for LT-1.
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LT-1 was positioned at the base of a pier along the Richmond Bridge. LT-1 was approximately 95
feet south of the edge of the bridge deck. Table 6-1 summarizes the highest Lmax and highest hourly
Leq vValues measured at each LT location for the daytime and nighttime hours. The “typical” Lmax
and Leq values are also shown. These are defined such that only 1% of the data points exceed this
level.

Table 6-1. Summary of Long-Term Maximum Noise Levels

Receptor 1D Daytime Hours, 6am-9pm Nighttime Hours, 9pm-6am
L max Leq L max Leq
Max =104 dBA | Max =75dBA Max =79 dBA Max = 73 dBA
LT-1 Typical =77 Typical =73 Typical =75 Typical = 67
dBA dBA dBA dBA
6.2.2. Short-Term Monitoring

Short-term measurements were made from a boat in the vicinity of the Castro Rocks. Four different
measurements were made, in 10-minute durations on Thursday, April 11, 2019, between 10:16
a.m. and 11:15 a.m. Table 6-2 summarizes the A-weighted data and the unweighted Leq data
measured from these short-term locations, which are shown in Figure 6-1. Both the A-weighted
and the unweighted spectra measured at each location are shown in Appendix C. Each of the short-
term measurements ranged from 195 to 675 feet from the edge of the Richmond Bridge deck;
however, there really is not much of a fall-off as distance increases.

To estimate the Leq for the daytime and nighttime at each ST location, the difference between the
Leq at the ST location and closet LT location for the same 10-minute interval was calculated. This
difference was applied to the hourly Leq values measured at the LT location to estimate what the
corresponding hourly Leq would have been at the ST locations. The same process was applied to
estimate the nighttime Lmax at the ST location. Table 6-2 shows the estimated Leq and Lmax values
determined in this manner during daytime and nighttime hours.

Table 6-2. Summary of Short-Term Noise Measurements Representing Castro
Rocks (dBA)

. Daytime Hours, 6am— .
Receptor 10-minute Leg 9om Nighttime Hours, 9pm-6am
ID Un- A- L Estimated Estimated Estimated
weighted | weighted me Leg® Emax® Eec?
ST-1 88 dB 67 dBA 83 dBA 68 dBA 81 dBA 62 dBA
ST-2 91dB 70 dBA 74 dBA 70 dBA 72 dBA 64 dBA
ST-3 96 dB 66 dBA 71 dBA 67 dBA 69 dBA 61 dBA
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10-minute Leq

Daytime Hours, 6am—

Nighttime Hours, 9pm-6am

Receptor 9pm
ID Un- A- L Estimated Estimated Estimated
weighted | weighted mex 1o [ Leg?
ST-4 94 dB 68 dBA 80 dBA 68 dBA 78 dBA 62 dBA

@ Hourly average noise levels and maximum instantaneous noise levels estimated using the nearby LT measurement

data.
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Chapter 7. Construction Noise

Noise impacts resulting from construction depend upon the noise generated by various pieces of
construction equipment, the timing and duration of noise-generating activities, and the distance
between construction noise sources and noise-sensitive areas. Construction noise impacts for
marine mammals primarily result when construction activities exceed established thresholds or
ambient conditions at known habitable locations for the species.

When there are sensitive receptors near the project site, construction noise control measures should
be considered if construction noise is expected to exceed the contract specification criteria or if
construction noise levels are expected to exceed the ambient (baseline) noise levels. The modeled
results for Lmax and Leq, Which are summarized in Table 5-2 for the worst-case scenario
construction noise levels expected for the proposed project during the noisiest tasks, would range
from 85 to 96 dBA Lmax and from 88 to 92 dBA Leq at a distance of 50 feet from the active
construction area. Therefore, the Caltrans nighttime threshold of 86 dBA Lmax may be exceeded
when sandblasting occurs at night. Using a 6 dB per doubling of the distance fall-off rate, which
is typical for stationary construction equipment, distances to each of the Level B marine mammal
thresholds were also calculated from the modeled data of Table 5-2. It should be noted that
thresholds are expected to be weighted for marine mammals; however, RCNM only provides Lmax
and hourly average Leq levels that are A-weighted, which is a weighting defined for human
mammal. The weighting curves for the marine mammal and human mammals emphasize about
the same frequency range in a spectrum; therefore, the A-weighted levels are assumed to be
comparable to the marine mammal weighted criteria in Table 5-2. The 90 dB behavioral disruption
criterion for harbor seals would be exceeded within 65 feet of the active construction work, and
the 100 dB behavioral disruption criterion for non-harbor seals would be exceeded within 20 feet.

The modeled noise levels summarized in Table 5-2 during the noisiest tasks would occur at Piers
1 through 48; however, Castro Rocks would be exposed to the highest construction noise levels
when activities occur at the nearest piers, which would be approximately 70 to 450 feet from the
nearest piers. Construction work at the nearest pier would represent the worst-case scenario by
generating the highest noise levels at Castro Rocks. The following analysis considers the noisiest
construction tasks at this pier and shows the propagation curves with respect to distance. All results
are tabulated and plotted for each task.
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7.1. Estimated Construction Noise Levels

Figure 7-1 shows the locations of the three closest piers to Castro Rocks, as well as the distance
used for propagating the construction noise levels. For the stationary equipment operating on the
barge, as well as the noisiest two construction tasks discussed above, this section considers the
noise levels generated when the loudest construction tasks would occur at the nearest pier to the
Castro Rocks, as identified in Figure 7-1.

Figure 7-1. Loudest Construction Noise Source Locations for Castro Rocks
Receptors

As shown in Figure 7-1, the biological species that inhabit the Castro Rocks would have direct
line-of-sight to the piers and therefore the barge and other construction activities. No shielding
from intervening structures would be expected. The following results represent activities occurring
at this southernmost location.

Figures 7-2 and 7-3 show the hourly average and maximum instantaneous noise levels,
respectively, compared with the daytime and nighttime ambient noise levels when barges —
equipment, operations, and materials storage; sandblasting, cleaning, and painting; and repair of
concrete piers, road deck, and expansion joints on the lower deck are completed at the nearest pier
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to the Castro Rocks. Table 7-1 summarizes the estimated construction noise levels for each task,
as well as the ambient measurements and RMS thresholds.

As shown in Figure 7-2 and stated above, the A-weighted construction noise levels would not
exceed the RMS thresholds for marine mammals at the Castro Rocks, which is 70 feet or more
from the active construction work. However, ambient Leq noise levels would be exceeded during
daytime hours at distances within about 525 feet during each phase, while the repair phase would
also exceed ambient noise levels within 595 feet. During nighttime hours, construction work would
exceed ambient Leq conditions within about 1,000 feet during each phase. The Lmax levels
generated during the barge phase would not exceed ambient Lmax levels during daytime or
nighttime hours; however, daytime and nighttime ambient Lmax levels would be exceeded during
the other two noisy phases within 595 feet.

Figure 7-2. Hourly Average Leq Construction Noise Levels at the Castro Rocks
When Construction Activities Occur at Each of the Nearest Pier (about 70 feet from
the nearest rocks)
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Figure 7-3. Lmax Construction Noise Levels at the Castro Rocks When Construction
Activities Occur at Each of the Nearest Pier (about 70 feet from the nearest rocks)
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Table 7-1. Summary of Construction Noise Levels at the Castro Rocks When Construction Activities Occur at Each
of the Nearest Piers

Pier where
Construction

Modeled Construction
Noise Levels During

Modeled Construction
Noise Levels During

Modeled Construction
Noise Levels During

Daytime Ambient Noise

Nighttime Ambient

Noise Occurs Barge (only) Task Sandblasting Task Repair Task e Motk LevE
(Distance to
Castro Leg Lmax Leq L max Leg Lmax Leg L max Leq Lmax
Rocks)
ST-1 62 to 64 63 to 65
(1,115 feet) 61 dBA 58 dBA IBA: 69 dBA IBAD 69 dBA 68 dBA 83 dBA 62 dBA 81 dBA
ST-2 70t0 72 70t0 72
(485 feet) 68 dBA 66 dBA dBA? 76 dBA dBAD 76 dBA 70 dBA 74 dBA 64 dBA 72 dBA
ST-3 69to 71 70to0 72
(525 feet) 67 dBA 65 dBA IBAR 75 dBA dBAD 75 dBA 67 dBA 71 dBA 61 dBA 69 dBA
ST-4 65 to 67 66 to 68
(825 feet) 64 dBA 61 dBA IBAR 71 dBA dBAD 71 dBA 68 dBA 80 dBA 62 dBA 78 dBA
LT-1 56 to 58 57 to 59
(2,285 feet) 55 dBA 52 dBA dBAR 63 dBA dBAD 63 dBA 73 dBA 77 dBA 67 dBA 75 dBA

2 Range represents Sandblasting equipment only and when combined with stationary barge equipment, which could operate simultaneously. Only the combined level is plotted in

Figure 7-2.

b Range represents Repait equipment only and when combined with stationary barge equipment, which could operate simultaneously. Only the combined level is plotted in Figure

7-3.
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7.2. Construction Noise Minimization Measures

To reduce the potential for adverse noise impacts resulting from project construction, the following
construction best management measures should be considered during project construction:

e All construction equipment should conform to Section 14-8.02, Noise Control, of the latest
Standard Specifications.

e Limit the quantity of equipment used during nighttime hours to reduce noise levels when
ambient levels are low.

e The construction activities generating excessive noise should occur during the daytime hours
from 6:00 a.m. and 9:00 p.m. when feasible.

e Equip all internal combustion engine driven equipment with manufacturer recommended
intake and exhaust mufflers that are in good condition and appropriate for the equipment.

e Maintain all internal combustion engine properly to minimize noise generation or consider
using electric powered equipment if feasible.
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Appendix ASite Photos

LT-1: Installed at the base of a pier of the
Richmond-San Rafael Bridge

ST-1: Drifted ~340 to 675 feet from the edge
of the Richmond-San Rafael Bridge

ST-2: ~195 feet from the edge of the
Richmond-San Rafael Bridge

ST-3: ~485 feet from the edge of the
Richmond-San Rafael Bridge
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Appendix BLong-Term Noise Data

Figure B-1. Daily Trend in Noise Levels at LT-1, Wednesday, April 10, 2019 to
Thursday, April 11, 2019
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Appendix CSpectral Noise Data

Figure C-1. A-weighted Spectra for All ST Measurement Locations
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Figure C-2. Unweighted Spectra for All ST Measurement Locations
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Appendix B

2001 Richmond Bridge Seismic Retrofit Monitoring Report

Incidental Harassment Authorization: Interstate 580 Richmond-San 49
Rafael Bridge Project EA 3G474
CC 580 (PM 6.1/7.8) MRN 580 (PM 0.0/2.6)
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