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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

 
ORDER No. R2-2002-0011

WASTE DISCHARGE REQUIREMENTS FOR:

CALIFORNIA DEPARTMENT OF TRANSPORTATION

SAN FRANCISCO-OAKLAND BAY BRIDGE EAST SPAN SEISMIC SAFETY PROJECT
(EAST SPAN PROJECT), CITY AND COUNTY OF SAN FRANCISCO AND CITY OF
OAKLAND, ALAMEDA COUNTY 

The California Regional Water Quality Control Board, San Francisco Bay Region, hereinafter
Board, finds that:

1. The California Department of Transportation (hereinafter Caltrans) on November 28,
2001, submitted a Report of Waste Discharge to the Board for the San Francisco-Oakland
Bay Bridge East Span Seismic Safety Project (hereinafter, the Project).  Caltrans proposes
to replace the existing East Span of the San Francisco-Oakland Bay Bridge with a new
bridge constructed north of that span.  The Project will be located on San Francisco Bay
between the cities of San Francisco, at Yerba Buena Island (YBI), and Oakland.

2. The existing East Span is not expected to withstand a maximum credible earthquake
(MCE) on the San Andreas or Hayward fault.  The Project will replace the East Span with
a new bridge that will withstand a MCE and will meet current roadway design standards
for operations and safety to the greatest extent possible.

3. The Board issued Water Quality Certification for the Project at its October 17, 2001,
meeting, as Order No. 01-120, with the understanding that waste discharge requirements
would subsequently be adopted for the Project.

Project Description and Impacts

4. Project construction is proposed to occur over a seven-year period, including five years to
construct the new bridge and two years to remove the existing East Span.  Construction of
the new bridge will be divided among four separate major contracts as follows: 1)
Skyway contract, 2) Self-Anchored Suspension Span and Transition Structures at Yerba
Buena Island contract, 3) Oakland Approach Structures contract, and 4) Geofill contract
at the Oakland Touchdown.  There will be an additional demolition contract to remove
the existing East Span.  Caltrans opened bids on the geofill contract on December 12,
2001, and on the skyway contract on December 19, 2001.
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5. The Project would require the use of large-scale equipment and involve labor-intensive
activities.  Materials and equipment would arrive to the site by land and water.  Dredging
of approximately 617,000 cubic yards of Bay mud and soil will also be required.

6. This Order applies to the permanent and temporary direct and indirect impacts to waters
of the State associated with the Project, which is comprised of the Project components
listed above.  Total direct permanent and temporary Project impacts to waters of the State
are approximately 8.59 acres.  These impacts occur in areas known as special aquatic
sites.  The majority of Project impacts to special aquatic sites will occur near the Oakland
Touchdown area due to dredging for a temporary barge access channel, placement of fill
to construct a new westbound roadway, relocation of Caltrans’ existing maintenance road,
and permanent shading from the new westbound roadway.  Relatively minor impacts to
eelgrass beds adjacent to YBI to construct a temporary barge dock will occur.

7. The Project’s direct permanent impacts include elimination of approximately 3.24 acres
of eelgrass habitat and approximately 4.19 acres of sand flat habitat.  The Project’s direct
temporal impacts during construction include approximately 0.36 acres of eelgrass habitat
and approximately 0.80 acres of sand flat habitat.

8. The Project may temporarily impact special aquatic sites, including eelgrass and sand
flats, and open waters of the Bay over the estimated seven years of bridge construction
and demolition.  Impacts may occur through the discharge of construction and demolition
materials and debris, indirect impacts from equipment access and changes to erosion and
sedimentation during project dredging and fill placement.

9. The Project will directly impact the beneficial uses of waters of the State for estuarine
habitat and preservation of rare and endangered species through construction stage
impacts including pile driving.  Approximately 259 large piles will be constructed,
requiring an estimated 1,300 hours of pile driving time.  An additional 1,030 to 2,060
smaller piles will be required for temporary structures, supports, falsework, docks, etc.
Pile driving was shown to cause fish kills during a pilot project for the new bridge.  In its
Biological Opinion for the Project (File No. 151422-SWR99-SR-190), the National
Marine Fisheries Service (NMFS) stated:

“Underwater sound pressure waves generated by [large] pile driving activities are
expected to expose both adult and juvenile listed salmonids to lethal and injurious
conditions.  Most juvenile anadromous salmonids within a 69 m [meter]… radius of the
pile during operation of large hammers will be killed instantaneously.  …up to a distance
of 440 m…from a pile driving operation, fish are expected to experience trauma in many
organs including the inner ear, eyes, blood, nervous system, kidney, and liver.  These
injured fish are expected to have some difficulty in maneuvering or maintaining
orientation in the water column, and many will be subject to delayed mortality.  Still
further out from the pile driving activity, up to possibly 4,400 m…during the driving of
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large piles, fish may exhibit temporary abnormal behavior indicative of stress or exhibit a
startle response, but not sustain permanent harm or injury.”

Caltrans will complete mitigation, including:  implementation of a fisheries and
hydroacoustic monitoring plan; installation, operation, and maintenance of an air-bubble
curtain noise attenuation device around pile driving activities; and funding, in the amount
of $4 million, of an off-site steelhead restoration and enhancement fund, to be used to
restore and enhance steelhead fisheries in central or south San Francisco Bay tributaries.
However, up to $500,000 of the fund may be used for monitoring fisheries impacts, sound
pressure levels, and other impacts associated with pile driving.  The $4 million fund is in
addition to the $10.5 million provided for off-site wetland mitigation, described in
Finding 12.

10. To mitigate for the Project’s permanent impacts to habitat, Caltrans plans to implement
measures on-site to restore special aquatic sites affected during Project construction
including: 

a. Harvesting approximately 0.55 acres of eelgrass from the footprint of the
temporary barge access channel prior to dredging, planting test plots in adjacent
eelgrass beds, and monitoring to evaluate performance;

b. Restoring to its pre-construction bathymetry up to approximately 1.73 acres of the
barge access channel with dredge material and excavated sand to facilitate
eelgrass colonization and then replanting with eelgrass.  Caltrans will monitor
replanted eelgrass to evaluate its performance; 

c. Restoring approximately 0.80 acres of sand flats that are temporarily affected by
the placement of a geotube or mud boils from engineered fill;

d. Implementing measures on-site to replace and/or restore shorebird roosting habitat
and cormorant habitat; and,

e. Implementing measures to improve water quality at the Emeryville Crescent and
portions of the Eastshore State Park. 

11. Caltrans has committed to an eelgrass habitat mitigation effort negotiated with the
National Marine Fisheries Service.  This effort consists of a commitment of $800,000 to
$1 million by Caltrans to the following elements:  survey potential areas of eelgrass beds
within San Francisco Bay; investigate appropriate methods to restore, enhance, or create
new eelgrass beds; design appropriate studies such as a limiting factors analysis, to define
critical elements of restoring eelgrass habitats; design and locate site-specific eelgrass
pilot projects for future restoration; prepare a report and guideline for implementing
eelgrass replacement in the Bay; and, fully restore two acres of eelgrass.  This effort is
expected to help guide eelgrass restoration efforts completed as parts of other Project
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mitigation.

12. Caltrans will provide additional mitigation for the Project’s direct impacts to habitat at
off-site locations.  Caltrans will provide $10.5 million in funds to be divided between the
following:

a. Provide funding (a minimum of $2.5 million) to the East Bay Regional Park
District (EBRPD) to restore, enhance or create new aquatic habitat and
transitional uplands at the Eastshore State Park and within Central San Francisco
Bay, pursuant to the “Draft Work Plan for Central Bay Mitigation Sites within
East Shore State Park,” dated November 2001.  Potential mitigation sites include:

� Radio Beach Area – potential shoreline restoration including intertidal habitat
and upland transition zones;

� Brickyard Cove Area – potential shoreline restoration including intertidal
habitat, upland transition zones, and the removal of rip-rap;

� Albany Beach Area – potential beach restoration/nourishment including the
removal of parking areas; and,

� Hoffman Marsh Area – potential tidal marsh restoration including the removal
of fill and improving tidal action and water circulation.

b. Provide funding (a maximum of $8 million) to the United States Fish and Wildlife
Service (USFWS), pursuant to the “Draft Work Plan for the San Francisco-
Oakland Bay Bridge East Span Seismic Safety Project Skaggs Island Restoration
Program,” dated November 2001, to acquire, cleanup contaminants, and initiate
restoration of approximately 3,000 acres of diked historic baylands at Skaggs
Island, Sonoma County, to tidal marsh and seasonal wetlands.

13. Operation and maintenance of the Project’s new bridge, roads, and reconfigured plaza
area will indirectly impact beneficial uses through the discharge of polluted storm water
and other urban runoff pollutants (e.g., oil and grease, heavy metals, pathogens, nutrients,
etc.).

14. To address the Project’s post-construction stormwater impacts, Caltrans proposes to
permanently capture and treat storm water runoff from a portion of the new bridge, the
metering lights and toll plaza area, and east to the Powell Street interchange in
Emeryville.  An area totaling approximately 155 acres is proposed for capture and
treatment.  This treatment would improve the quality of water draining into the
Emeryville Crescent and Central San Francisco Bay, and thus would enhance wildlife
habitat. 

15. On November 28, 2001, Caltrans submitted a construction-phasing schedule for the
Project, briefly describing the major project activities and their proposed scheduling from
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2001 through 2008 (see Appendix A).  This phasing schedule is acceptable to the Board.

16. On November 28, 2001, Caltrans submitted a finalized discussion of evidence of
financial assurance for the success of the Project and its associated mitigation.  This
evidence is acceptable to the Board.

17. This Order requires Caltrans to submit, acceptable to the Executive Officer, the following
documents, reports, or plans prior to beginning construction of the Project, or within
specified dates following contract award for the Skyway, to adequately mitigate the
Project’s impacts.  As of the date of adoption of this Order, the items listed below either
have been submitted to the Board and are not complete or not otherwise acceptable to the
Board, or have not been submitted.  Because of project phasing, some plans may be
submitted separately, over time, prior to the beginning of construction for the Project’s
different contracts.  
a. Dredging Operations Plan.  On November 28, 2001, Caltrans submitted a

proposed “Self-Monitoring Plan for Turbidity” for the Project.  The Self-
Monitoring Plan is part of the larger Dredging Operations Plan.  The Turbidity
Plan is acceptable to the Board, with the incorporation of the requirements of the
SMP that is part of this Order; 

b. On November 28, 2001, Caltrans submitted a “Draft Work Plan for Central Bay
Mitigation Sites within East Shore State Park,” dated November 2001, and a draft
Memorandum of Understanding between Caltrans and EBRPD for Central Bay
mitigation.  These documents provide substantial information on Caltrans’
proposed Central Bay wetland mitigation activities.  This Work Plan is acceptable
to the Board, but may be subsequently amended with the approval of the
Executive Officer;

c. On November 28, 2001, Caltrans submitted a “Draft Work Plan for On-Site
Eelgrass Restoration Program,” dated November 2001.  The Plan provides
substantial information regarding Caltrans’ proposed on-site eelgrass mitigation,
but must be further developed with the participation of the involved agencies prior
to acceptance.

d. On December 3, 2001, Caltrans submitted the “Draft Work Plan for the
[Project’s] Skaggs Island Restoration Program,” dated November 2001. This
Work Plan is acceptable to the Board, but may be subsequently amended with the
approval of the Executive Officer;

e. This Order requires Caltrans to prepare and implement a post-construction Storm
Water Management Plan for activities identified in Finding 13 (SWMP) and
construction-stage Storm Water Pollution Prevention Plan or Plans (SWPPP), in
compliance with its statewide NPDES storm water permit (State Water Resources
Control Board Order No. 99-06-DWQ).  Because of the Project’s proximity to
sensitive resources, including special status species habitat, and potential to
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discharge materials that could significantly impact those resources, this Order
requires Caltrans to submit a SWPPP(s) for the Project, at least 30 days prior to
the beginning of construction for the Project, except that the Order requires
submittal of a SWPPP for the geofill contract at least 21 days prior to the
beginning of construction for that phase only. Separate SWPPPs may be
submitted for each separate phase (i.e., major contract) of construction and
demolition, but at least 30 days prior to the beginning of construction or
demolition of each phase.

On November 28, 2001, Caltrans submitted a proposed “Work Plan for
Implementation of Stormwater Treatment Measures,” dated November 2001,
outlining the tasks that must be completed prior to the phased construction of
post-construction storm water treatment controls from Fall 2003 to as late as
summer 2009.  The phasing proposed in this Plan is not acceptable to the Board,
and this Order directs Caltrans to submit a finalized work plan, acceptable to the
Executive Officer, no later than 60 days after the date this Order is adopted.

18. The Board participates in the Dredged Material Management Office (DMMO); a working
group with representatives of the state and federal agencies with regulatory authority over
Bay Area dredging projects.  Staff representatives of the Board, the U.S. Army Corps of
Engineers (Corps), the U.S. Environmental Protection Agency (USEPA), the San
Francisco Bay Conservation and Development Commission (BCDC), and the California
State Lands Commission meet regularly to jointly review dredging projects and make
consensus-based recommendations to their respective agencies about permit conditions
and the suitability of sediments for proposed disposal sites.  Representatives from the
California Department of Fish and Game (CDFG) and from the National Marine Fisheries
Service (NMFS) also participate in the DMMO as commenting agencies.  Each DMMO
agency retains its independent decision-making authority, but the group has significantly
reduced project review time by concurrent consideration of projects.  

19. The DMMO has reviewed and made recommendations on the suitability of proposed
disposal sites for the sediments to be dredged during construction of the new bridge span.
The DMMO has not made any recommendations on material proposed for dredging
during demolition of the existing span.

This Order requires that Caltrans submit technical information characterizing these
sediments and receive a suitability recommendation from the DMMO and written
approval of the Executive Officer prior to commencement of any dredging associated
with the demolition of the existing span.

20. The major dredging-related construction features of the Project are described below.  The
Project would dredge a total of approximately 617,000 cubic yards of material.  The
major construction features are:
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a. Dredging of approximately 216,230 cubic yards of material at the Oakland
approach structures for a barge access channel adjacent to the existing East Span
at the Oakland Touchdown, foundation construction, and pile cap construction.
Immediately adjacent to the Oakland Touchdown, the barge access channel would
be dredged to a depth of 12 feet.  Elsewhere, the channel would be dredged to a
depth of 14 feet.  Material from this area is proposed to be disposed of at the San
Francisco deep ocean disposal site (SF-DODS), approximately 50 nautical miles
west of the Golden Gate Bridge, or beneficial reuse sites;

b. Dredging of approximately 187,087 cubic yards of material for installation of
piers, footings, and foundations for the new bridge.  A hydraulic or mechanical
dredge may be used.  Within piles, material will be dredged to a depth of about
164 feet below the Bay bottom.  The upper 12 feet of Piers E1 through E6, and
E15 through E18 will be disposed of at appropriate upland facilities.  Otherwise,
material is proposed to be disposed of at the Alcatraz disposal site (SF-11); and,

c. Dredging of approximately 190,680 cubic yards of material for creation of a barge
access channel to dismantle the existing bridge and to remove piers from the
existing bridge.  This material must be appropriately characterized and final
reports reviewed and approved by DMMO prior to the commencement of this
phase of dredging.  At present, this material is conceptually proposed to be
disposed of at the deep ocean disposal site (SF-DODS), at an upland wetland
reuse site, or at a landfill reuse site.  For removal of the existing piers,
approximately 22,724 cubic yards of material would be dredged.  This material
would be disposed of at the Alcatraz Island site (SF-11).

21. The Corps distinguishes the different types of material that will be dredged (or excavated)
in the Project as follows:
a. Young Bay Muds.  This is an upper layer of materials that was deposited

beginning about 10,000 years ago, and which consists primarily of clay, with
some silt, sand, and shell fragments.  With the exception of pier construction,
removed sediment is expected to be comprised of Young Bay Muds.

b. Other materials.  Pier construction is expected to result in the removal of Young
Bay Muds, Merritt Sands, Yerba Buena Mud, the upper and lower Alameda
Formations, and Franciscan Bedrock.

22. Sediment suitability determinations. 
a. The dredged material to be generated by the construction portion of the Project

has been evaluated by Board staff in conjunction with the DMMO.  Demolition-
related material will subsequently be evaluated by DMMO.  After approving the
sediment sampling and analysis plan, the DMMO participants review the results
of the testing and make recommendations to their respective agencies regarding
the suitability of sediments for proposed disposal and reused locations.
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b. Sediments to be dredged as part of the Project were or will be characterized to
determine their suitability for various disposal options:  ocean disposal, in-Bay
disposal, wetland creation (cover and non-cover material1), construction material,
and landfill disposal.  None of the sediments were found to have levels of
contaminants that would lead to their classification as hazardous waste, therefore
requiring disposal in a landfill. However, landfill disposal or reuse of sediments as
daily cover are potential disposal options for sediments generated by the Project.
Sediments to be dredged for barge access to and pier removal during the
demolition phase of the existing East Span have not yet been appropriately
characterized, and this Order requires such characterization to be completed, and
an acceptable proposal to be submitted before that work may commence.

c. The Board finds that material to be generated by the Project is suitable for
placement at locations as described below.  The majority of material has been
determined to be suitable for aquatic disposal, based on pre-dredge testing.
Additional testing may be completed to determine the final suitability of some
material.  While the DMMO also made suitability determinations relating to use
of sediments in wetland restoration, each wetland restoration project will have
sediment acceptance and testing criteria established by a site-specific Board
action, which would be the final determinant of what sediments could be used at
each site.

23. The proposed dredged material disposal sites for material to be generated by the Project
are:
a. San Francisco Deep Ocean Disposal Site (SF-DODS).  Located approximately

50 nautical miles offshore of the Golden Gate, at a depth of about 760 feet, and
beyond the jurisdiction of the Board, this disposal site was established by the
USEPA in 1994, designated under Section 102 of the Marine Protection,
Research, and Sanctuaries Act.  Publication of the final rule guiding its use and
management in the Federal Register occurred in 1999.  Only material determined
to be suitable for ocean disposal may be disposed of at this site.

b. Alcatraz Island Site (SF-11).  This site is located approximately 0.3 miles south
of Alcatraz Island, approximately 5 miles from the Project site.  The site was
formally designated as a sediment disposal site in 1972.

24. Construction of the Project is expected to require construction-stage dewatering,
including discharges of groundwater from areas of known groundwater and soil
contamination, and other work in areas of known groundwater and soil contamination.
These discharges and other work include:

                                                          
1 As defined in the 1992 Board staff report “Interim Sediment Screening Criteria and Testing requirements for
Wetland Creation and Upland Beneficial Reuse,” Wetland Non-Cover material is a category of dredged material
suitable for use in wetland creation projects, but that must be covered by at least three feet of cleaner, Wetland Cover
material.
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a. Construction of piles in an existing landfill at YBI, to support a temporary bridge
detour at YBI.  Known landfill contaminants include heavy metals and
hydrocarbons;

b. Construction of a new storm drain through an area of known hydrocarbon
contamination from old pipelines and tanks in the Coast Guard area of YBI;

c. Construction in areas of known surficial lead contamination at YBI; 

d. Pile cofferdam dewatering; and,

e. Other dewatering and/or construction activities at contaminated or potentially
contaminated sites at YBI and/or at the Oakland Touchdown.

25. To mitigate for the Project’s potential construction-stage impacts to water quality and
beneficial uses of waters from discharges described in Finding 24, Caltrans has proposed
to, separate from this Order, obtain coverage under and comply with the Board’s General
NPDES Permit No. CAG912002, for the discharge or reuse of extracted and treated
groundwater resulting from the cleanup of groundwater polluted by fuel leaks and other
related wastes, and/or NPDES Permit No. CAG912003, for the discharge or reuse of
extracted and treated groundwater resulting from the cleanup of groundwater polluted by
volatile organic compounds.  The Board finds that Caltrans’ use of these permits for the
Project’s proposed discharges described in Finding 24, where appropriate, is acceptable.

26. This Order requires Caltrans to submit, at least 30 days prior to the beginning of
construction of a project phase in which dewatering is taking place, a dewatering plan that
includes a description of how it will address and obtain appropriate approvals for the
Project’s discharges described in Finding 24.

27. The term “beginning of construction,” as used in this Order, refers to the initiation of
construction activities with the potential to discharge pollutants to waters of the State
(e.g., on-site equipment and/or materials mobilization and staging, in-water construction-
related activities, upland earth movement, etc.).  It does not include activities without the
potential to pollute (e.g., letting the contract and ordering structural steel).

28. The Board, on June 21, 1995, adopted, in accordance with CWC, Division 7, Chapter 3,
Article 3, a revised Water Quality Control Plan, San Francisco Bay Basin (Basin Plan).
The State Water Resources Control Board and the Office of Administrative Law
approved this updated and consolidated revised Basin Plan on July 20, 1995, and
November 13, 1995, respectively.  A summary of revisions to the regulatory provisions is
contained in 23 CCR Section 3912.  The Basin Plan defines beneficial uses and water
quality objectives for waters of the State, including surface waters and groundwaters.
This Order is in compliance with the Basin Plan.



ORDER No. R2-2002-0011
California State Department of Transportation
San Francisco Oakland Bay Bridge East Span Replacement Project

11

29. The Project is located with the Central portion of San Francisco Bay.  Central San
Francisco Bay has the following existing beneficial uses defined in the Basin Plan: ocean,
commercial and sport fishing, estuarine habitat, industrial service supply, fish migration,
navigation, industrial process supply, preservation of rare and endangered species, water
contact recreation, non-contact water recreation, shellfish harvesting, and fish spawning.

30. Caltrans submitted an Alternatives Analysis, prepared pursuant to federal guidelines, in
its application package.  The Alternatives Analysis demonstrates that appropriate effort
was made to avoid and then to minimize impacts to waters of the State, as required by the
Basin Plan.  Board staff held extensive additional discussions with Caltrans regarding its
Alternatives Analysis.  The Board concurs with the conclusions of the Alternatives
Analysis.

31. The Basin Plan Wetland Fill Policy (policy) establishes that there is to be no net loss of
wetland acreage and no net loss of wetland value, and a long-term net gain in both, when
the project and any proposed mitigation are evaluated together, and that mitigation for
wetland fill projects is to be located in the same area of the Region, whenever possible, as
the project.  The policy further establishes that wetland disturbance should be avoided
whenever possible, and if not possible, should be minimized, and only after avoidance
and minimization of impacts should mitigation for lost wetlands be considered.

32. The goals of the California Wetlands Conservation Policy (Executive Order W-59-93,
signed August 23, 1993) include ensuring “no overall loss” and achieving a “…long-term
net gain in the quantity, quality, and permanence of wetland acreage and values….”
Senate Concurrent Resolution No. 28 states that “[i]t is the intent of the legislature to
preserve, protect, restore, and enhance California’s wetlands and the multiple resources
which depend on them for benefit of the people of the State.”  Section 13142.5 of the
CWC requires that the “[h]ighest priority shall be given to improving or eliminating
discharges that adversely affect…wetlands, estuaries, and other biologically sensitive
areas.”

33. With the successful implementation of the mitigation measures described in these
findings, the Board finds that the Project will comply with the California Wetlands
Conservation Policy and Basin Plan Wetland Fill Policy referenced in Findings 31 and
32.

34. The California Environmental Quality Act (CEQA) requires that all discretionary projects
approved by State agencies comply with CEQA.  On September 18, 1998, Caltrans filed a
Notice of Exemption indicating that the Project, as an emergency project, is exempt from
CEQA, pursuant to CSHC Section 180.2 and Pub. Res. Code Section 21080(b)(4) and 14
Cal. Code of Regs. Section 15269(e).  The Board finds that the Project is exempt from
CEQA pursuant to these statutory and regulatory exemptions.
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35. The Board has notified the Corps and other interested agencies and persons of its intent to
issue WDRs for the Project.

36. The Board, in a public meeting, heard and considered all comments pertaining to the
WDRs.

37. Project files are maintained at the Board under file numbers 2198.11, 2199.9430, and site
number 02-01-C0528.  The Corps file number for the project is 23013S.

IT IS HEREBY ORDERED that Caltrans, in order to meet the provisions contained in Division 7
of the California Water Code (CWC) and regulations adopted thereunder, shall comply with the
following, pursuant to authority under CWC Sections 13263 and 13267:

A. Discharge Prohibitions

1. The direct discharge of wastes, including concrete, steel, drilling muds, rubbish, refuse,
bark, sawdust, or other solid or liquid wastes into surface waters or at any place where
they would contact or where they would be eventually transported to surface waters,
including flood plains, is prohibited.

2. The discharge of floating oil or other floating materials from any activity in quantities
sufficient to cause deleterious bottom deposits, turbidity, or discoloration in surface
waters is prohibited.

3. The discharge of silt, sand, clay, or other earthen materials from any activity in quantities
sufficient to cause deleterious bottom deposits, turbidity, or discoloration in surface
waters is prohibited.

4. The wetland fill activities subject to these requirements shall not cause a nuisance as
defined in CWC §13050(m).

5. The discharge of decant water from active dredging or fill sites and dredged material
stockpile or storage areas to surface waters or surface water drainage courses, and/or the
discharge or potentially contaminated dewatered ground or surface water are prohibited,
except as conditionally allowed following the submittal of a discharge plan or plans as
described in the Provisions.

6. Surface and groundwater in the vicinity of the Project shall not be degraded as a result of
the Project’s activities or the placement of fill for the Project.

7. The discharge of materials other than storm water, which are not otherwise regulated by a
separate NPDES permit or allowed by this Order, to waters of the State is prohibited.
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B. Discharge Specifications

1. Caltrans shall ensure to the extent practicable that the turbidity generated by construction
activities, including dredging, excavation, and placement in the Bay of solid materials
permitted by this Order, does not exceed the following in waters of the State more than
100 feet beyond the Project Boundary for all areas of dredging, excavation, and/or fill
placement, when that work occurs within 3200 feet (1000 meters) of an eelgrass bed or
sand flat:

Turbidity of the waters of the State, as measured in NTUs, shall not increase above
background levels by more than the following, to the extent practicable.  If turbidity does
increase above the below levels, Caltrans shall follow remedial measures as described in
the Self-Monitoring Program (SMP) that is part of this Order.

Receiving Waters Background Incremental Increase

� 50 units 10% of background, maximum

The Project Boundary for the dredged areas is to be defined by the silt curtain required by
Caltrans of its contractors.  In the event a silt curtain is not used to control turbidity, the
Project Boundary shall be defined as the daily limit of dredging, excavation, and/or fill
placement in any area where such work occurs.

2. In accordance with Section 13260 of the CWC, Caltrans shall file a report with the Board
of any material change or proposed material change in the character, location, or volume
of the discharge.  Any proposed material change shall be reported to the Executive
Officer at least 7 days in advance of implementation of any such proposal.

3. Caltrans’ responsible representative shall immediately notify Board staff by telephone
whenever an adverse condition occurs as the result of this discharge.  An adverse
condition includes, but is not limited to, a violation or threatened violation of the
conditions of this Order, a significant spill of petroleum products or toxic chemicals, or
damage to control facilities that could affect compliance.  Pursuant to Section 13267(b) of
the CWC, a written notification of the adverse condition shall be submitted to the Board
within 30 days of occurrence.  The written notification shall identify the adverse
condition, describe the actions necessary to remedy the condition, and specify a timetable,
subject to the modifications of the Board and/or Executive Officer, for the remedial
actions.

C.  Receiving Water Limitations

1. The dredging and/or disposal of sediments shall not cause:
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a. floating, suspended or deposited macroscopic particulate matter or foam in waters
of the State at any place more than 100 feet from the Project Boundary or point of
discharge of return flow, except as authorized under Section B, Discharge
Specifications, of this Order.

b. visible floating, suspended, or deposited oil or other products of petroleum origin
in waters of the State at any place.

c. waters of the State to exceed the following quality limits at any time during
construction activities:
i) Dissolved oxygen:  5.0 mg/l minimum.  When natural factors cause lesser

concentrations, then this discharge shall not cause further reductions in the
concentration of dissolved oxygen.

ii) Dissolved sulfide:  0.1 mg/l maximum.
iii) pH:  A variation of natural ambient pH by more than 0.5 pH units.
iv) Toxic or other deleterious substances:  None shall be present in

concentrations or quantities which may cause deleterious effects on
aquatic biota, wildlife, or waterfowl, or which render any of these unfit for
human consumption either at levels created in the receiving waters or as a
result of biological concentrations.

2. The concentrations of chemicals of concern, as found in grab samples taken no more than
100 feet beyond the Project Boundary, shall not exceed the Receiving Water Limits in
Table A-1 of the attached Self-Monitoring Program, unless it can be shown that site
conditions are not significantly different from ambient concentrations of those chemicals
(as measured in the open waters of the Central Bay in the vicinity of YBI).

D. Provisions

1. Caltrans shall comply with all Discharge Prohibitions,  Discharge Specifications,
Receiving Water Limitations, and Provisions of this Order immediately upon adoption of
this Order or as provided below.

2. Caltrans shall obtain and comply with all necessary approvals and/or permits for the
Project and its mitigation projects from applicable government agencies, including, but
not limited to, BCDC, CDFG, NMFS, USFWS, and the Corps, and submit copies of such
approvals and/or permits to the Board’s Executive Officer prior to the start of
construction activity.  Additionally, Caltrans shall continue to comply with Water Quality
Certification Order No. 01-120.

3. Prior to the beginning of construction of a project phase that includes dredging, Caltrans
shall submit, a copy of the Dredging Operations Plan submitted to and as accepted by the
Corps, and including all revisions required by the Corps.
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4. Caltrans shall fully implement its submitted plans accepted in this Order, and plans
required to be submitted in the future and that are accepted by the Executive Officer or
approved by the Board (e.g., construction SWPPPs, its post-construction storm water
management plan, dewatering plans, wetland mitigation work plans, etc.).

5. Not later than 18 months following the contract award for the Skyway, Caltrans shall
submit, acceptable to the Executive Officer, a plan that addresses implementation of the
proposed on-site mitigation for special aquatic sites including eelgrass beds and sand
flats.  The plan shall include all appropriate design details for earthwork and plantings, as
well as an implementation schedule, performance standards, and monitoring.  In the event
eelgrass beds cannot be restored on-site, Caltrans shall propose alternate eelgrass and
sand flat mitigation equivalent to the on-site mitigation presently proposed and accepted
in this Order.

6. Caltrans shall implement its “Draft Work Plan for Central Bay Mitigation Sites within
East Shore State Park,” dated November 21, 2001, including complying with all dates and
deadlines listed therein, and as may subsequently be incorporated into amended versions
of the plan accepted by the Executive Officer.  This Plan may be amended with the
written approval of the Executive Officer.  A minimum of $2.5 million shall be deposited
into an interest-bearing escrow account no later than 120 days following adoption of this
Order.  All interest from this account shall be used for the funding of mitigation to be
completed as a part of the referenced Work Plan.

7. Caltrans shall implement its “Draft Work Plan for the San Francisco-Oakland Bay Bridge
East Span Seismic Safety Project:  Skaggs Island Restoration Program,” dated November
2001 (Skaggs Draft Work Plan), including complying with all dates and deadlines listed
therein, and as may subsequently be incorporated into amended versions of the plan
accepted by the Executive Officer.  This Plan may be amended with the written approval
of the Executive Officer.  Caltrans shall fund this work with a maximum of $8 million
dollars, which total amount shall be deposited into an interest-bearing escrow account no
later than 120 days following adoption of this Order. All interest from this account shall
be used for the funding of mitigation to be completed as a part of the referenced Work
Plan or completed under the “Draft Work Plan for Central Bay Mitigation Sites within
East Shore State Park,” as referenced above.

8. The funding for the Skaggs Island restoration shall be redirected to other efforts as
described below:

a. If Skaggs Island restoration work fails to meet the dates set forth in the Skaggs
Draft Work Plan, Section 5.13 Contingency, as may subsequently be amended,
then Caltrans shall identify other potential mitigation sites and shall convene an
interagency group to determine the acceptability of those sites, including
acceptable designs and timing for their construction.  Priority shall be given to
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potential mitigation sites at the East Shore State Park not already part of the plan
described in Provision E.5.  Proposed alternative mitigation sites, including
proposed plans for construction of alternative mitigation, shall be brought before
the Board for its approval.  Construction may not begin at alternative mitigation
sites until the sites and plans have received approval by the Board.

b. If other funding is obtained for the Skaggs Island work, or it is otherwise
determined that the funding for Skaggs Island is greater than that needed for the
restoration project, then Caltrans shall identify other potential mitigation sites and
shall convene an interagency group to determine the acceptability of those sites,
including acceptable designs and timing for their construction.  Priority shall be
given to potential mitigation sites at the East Shore State Park not already part of
the plan described in Provision E.5. Proposed alternative mitigation sites,
including proposed plans for construction of alternative mitigation, shall be
brought before the Board for its approval.  Construction may not begin at
alternative mitigation sites until the sites and plans have received approval by the
Board.

9. Caltrans shall implement its “Draft Work Plan for On-Site Eelgrass Restoration
Program,” dated November 2001, including complying with all dates and deadlines listed
both therein and below, and as may subsequently be incorporated into amended versions
of the plan accepted by the Executive Officer.  This Plan may be amended with the
written approval of the Executive Officer. 

a. Caltrans shall further develop mitigation monitoring standards and success criteria
for its proposed on-site eelgrass mitigation as described in the Draft Work Plan,
and shall submit a revised Work Plan or a Mitigation Plan/Conceptual Restoration
Plan incorporating acceptable standards and criteria no later than August 1, 2002.

b. Preliminary design and engineering for on-site restoration shall be completed no
later than October 1, 2002.

c. Other work shall be completed as per the timetable listed in the Draft Work Plan,
as may subsequently be amended with the approval of the Executive Officer.

10. Not later than 60 days following adoption of this Order, Caltrans shall submit, acceptable
to the Executive Officer, a final work plan for implementation of post-construction
stormwater treatment measures (SWMP Work Plan).  The SWMP Work Plan shall
include:

a. Conceptual designs for all catchments, including proposed treatment measure
types and conceptual designs, volumes of water to be treated (i.e., the water
quality design storms), treatment times, and all other information, as appropriate.
Proposed treatment measures utilizing detention shall have a minimum detention
time of 48 hours for treated storms.
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b. Completion of designs for catchments 2, 3, 4, 5, and 6 no later than December
2002. Designs shall provide for the appropriate treatment of at least 85% percent
of average annual runoff from the area to be treated and shall include appropriate
design details, implementation and completion schedules, planting plans,
maintenance plans, funding mechanism(s), and all other information, as
appropriate. 

c. Completion of designs for catchment 1 no later than August 2003, or concurrent
with completion of design for the proposed EBRPD park, if that occurs later.

d. Construction of measures proposed for catchments 2, 3, 4, 5, and 6 beginning no
later than July 2003, with completion of all related construction in those
catchments no later than July 2004.

e. Completion of construction of measures proposed for catchment 1 no later than 1
year following the completion of the demolition contract to remove the existing
East Span and no later than concurrently with the construction of the proposed
EBRPD park.

f. A proposal to complete a water quality monitoring plan to appropriately monitor
the effectiveness of all installed treatment measures for a minimum of 5 years
following completion of their construction.  The water quality plan shall include
provisions for monitoring of removal of stormwater pollutants including, but not
limited to, hydrocarbons, heavy metals, pathogens, nutrients, sediment, and trash,
and shall include provisions for all other appropriate monitoring, including, but
not limited to, treatment measure hydrology (e.g., amount of infiltration, ground
water levels, etc.), maintenance requirements, effects of salinity, vegetation
growth and survival, and vectors, and shall include provisions for annual reporting
of this information to the Board. 

g. Not later than 30 days prior to the beginning of construction activity of the design
measures and treatment controls specified in the SWMP Work Plan, Caltrans shall
submit, acceptable to the Executive Officer, a final SWMP (storm water
management plan) with final construction details and all other information, as
appropriate, for all appropriate information included in the SWMP Work Plan.

11. As soon as feasible following contract award for each phase of construction and/or
demolition, and not later than 30 days prior to the beginning of construction or demolition
activity for that project phase, Caltrans shall submit, acceptable to the Executive Officer,
a SWPPP to adequately address the Project’s expected construction stage impacts.
SWPPPs may be submitted separately for each phase of construction or demolition
activity, but must all be submitted, acceptable to the Executive Officer, at least 30 days
prior to beginning of each phase of construction or demolition activity.  However, for the
geofill contract only, Caltrans shall submit the required SWPPP for that contract,
acceptable to the Executive Officer, at least 21 days prior to the beginning of construction
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of that phase.

12. Caltrans shall conduct monitoring and reporting activities according to the Self-
Monitoring and Reporting Program (SMP) attached to this Order, and as may be amended
by the Executive Officer.  At any time after adoption of this Order, Caltrans may file a
written request proposing modifications to the attached SMP.  If the proposed
modifications are acceptable, the Executive Officer may issue a letter of approval
incorporating the revisions into the SMP.

13. Caltrans shall provide technical monitoring reports regarding the impacts of the discharge
on waters of the State, pursuant to Section 13267 of the California Water Code (CWC).
This monitoring provides necessary information about Bay water quality, including both
instantaneous data on the impacts of dredged material disposal and information about
long-term impacts of that disposal.  Caltrans may elect to participate in the San Francisco
Estuary Regional Monitoring Program for Trace Substances (RMP) to fulfill this
requirement or provide comparable data on an individual basis.  Since 1992, many Bay
Area dischargers have decided to provide this information through the RMP, rather than
through individual monitoring programs.  The San Francisco Estuary Institute (SFEI),
located in Richmond, California, administers the program with oversight by the Board.
Dischargers now contribute annually to the SFEI, and the Board recognizes these
payments as fulfilling requirements to provide information on water quality impacts
under Section 13267.  The SFEI will send an invoice for $0.22 per cubic yard of material
disposed in-Bay to all dischargers in July of the year following the disposal episode(s).
Disposal volumes will be calculated using pre- and post-dredge surveys, or using bin
volumes if surveys are not available.

14. Caltrans shall comply with the conditions of the Biological Opinion issued by NMFS and
the Incidental Take Statement issued by CDFG for the Project.  Additionally, from
December 1 to March 31 of any construction year, a professional biologist will be present
to identify herring spawning activity during all dredging operations.  If herring spawning
is detected at or within 200 meters of the dredging operations, dredging within 200 meters
of the spawning activity shall cease within 8 hours of notification to the contractor for a
minimum of 14 days, or until it can be determined that the herring hatch has been
completed.

15. Discharges of dredged material shall comply with annual and seasonal volume target
limits for disposal at in-Bay sites set in the Basin Plan.

16. Dredging shall be limited to the project depths described in the report: Sediment Sampling
and Analysis Report, San Francisco-Oakland Bay Bridge East Span Seismic Safety
Project, Alameda and San Francisco Counties, California, dated June 2000.
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17. Caltrans shall submit, on a monthly basis, a report summarizing all dredging and disposal
activities and locations.  Reports shall be submitted no later than the 15th day of the
month following a month in which dredging takes place, and shall include:  a summary of
dredging and disposal volumes by location, a summary of dredging methods, maps
showing dredge and disposal locations, a summary of related activities (e.g., associated
dredged sediment dewatering), and all other information, as appropriate.  Caltrans is
requested to send a copy of these reports to the DMMO and all other interested agencies.

18. Not later than 30 days prior to the beginning of pile driving activities, Caltrans shall
submit for Board staff review an effective fisheries and hydroacoustic monitoring plan.
The fisheries and hydroacoustic monitoring plan shall include all related requirements of
NMFS and CDFG, provision for reporting to the Board of information reported to other
agencies, on a schedule consistent with that required by NMFS, and all other information,
as appropriate.  Staff shall work with NMFS and CDFG regarding the acceptability of the
specified plans.

19. Caltrans shall notify the Board immediately whenever violations of this Order are
detected.

20. Caltrans shall regularly, as described in the SMP that is part of this Order, monitor total
suspended solids concentrations using turbidity meters during excavation/dredging of
and/or placement of fill into channels or other project features that are within 1000 meters
of mapped eelgrass beds.  Turbidity meters shall be calibrated with enough grab samples
to reduce the error in any measurement to less than 100 mg/L.

21. Caltrans shall use silt curtains or an equivalent method to effectively control turbidity for
all proposed dredging activities.

22. No overflow or decant water shall be discharged from any barge, with the exception of
spillage incidental to clamshell dredge operations.

23. To appropriately address potential impacts from its dewatering activities, Caltrans shall
file for coverage under and comply with the Board’s General NPDES Permit Nos.
CAG912002 and/or CAG912003, as appropriate.  The Board or Executive Officer may
determine that Caltrans must obtain individual NPDES permits for the discharges,
pursuant to the relevant NPDES permit provisions.

24. Caltrans shall submit, no later than 30 days prior to the beginning of construction of a
project phase in which dewatering is taking place, a dewatering plan, acceptable to the
Executive Officer, that includes a description of how it will address and obtain
appropriate approvals for its proposed discharges.  The dewatering plan shall include:

a. A description of dewatering locations;
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b. An estimate or estimates of discharge rates and volumes;

c. A listing of expected pollutants and concentrations; 

d. The expected timing and scheduling of the proposed discharges; and,

e. All other information, as appropriate to mitigate for dewatering impacts (e.g.,
measures to mitigate the potential for erosion caused by dewatering discharges at
their outfall(s)).

25. Caltrans shall install any additional monitoring devices required to fulfill the terms of any
SMP issued to Caltrans, in order that the Board may evaluate compliance with the
conditions of this Order.

26. Caltrans shall file with the Board a report of any material change or proposed change in
the character, location, or quantity of this waste discharge.  For the purpose of these
requirements, this includes any proposed change in the boundaries of the disposal areas or
the ownership of the site.

27. Dredging and disposal of dredged material associated with demolition of the existing East
Span shall not commence until authorized in writing by the Executive Officer.  The
review process for this dredging shall occur through the DMMO by the same process as is
used for other Bay Area dredging projects.  Caltrans shall follow applicable federal and
state guidance on a tiered testing framework and on the preparation of reports.

28. Caltrans shall maintain a copy or copies of this Order at the Project site so as to be
available at all times to site operating personnel.

29. Caltrans is considered to have full responsibility for correcting any and all problems that
arise in the event of a failure that results in an unauthorized release of waste or
wastewater from the Project.

30. Caltrans shall maintain all devices and/or designed features installed in accordance with
this Order such that they function without interruption for the life of the Project.

31. Caltrans shall permit the Board or its authorized representative, upon presentation of
credentials:
a. Entry onto to premises on which wastes are located and/or in which records are

kept.

b. Access to copy any records required to be kept under the terms and conditions of
this Order.

c. Inspection of any treatment equipment, monitoring equipment, construction
area(s), or monitoring method completed as part of the Project.
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CALIFORNIA REGIONAL WATER QUALITY CONTROL PLAN
SAN FRANCISCO BAY REGION

SELF-MONITORING PROGRAM

FOR ORDER No. R2-2002-0011

Caltrans San Francisco-Oakland Bay Bridge East Span Seismic Safety Project

I.  GENERAL

A. Basis

Reporting responsibilities of the Project Proponent as "waste discharger" are specified in Sections
13225(a), 13267(b), 13268, 13383, and 13387(b) of the California Water Code and this Regional
Board's Resolution No. 73-16.  This Self-Monitoring Program (SMP) is issued in accordance with
the applicable Provisions of Board Order No. R2-2002-0011.

B.  Purpose

The principal purposes of a monitoring program by a discharger, also referred to as a Self-
Monitoring Program, are (1) to document compliance with effluent requirements and prohibitions
established by this Board; (2) facilitate self-policing by the discharger in the prevention and
abatement of pollution arising from improper effluent; (3) to develop or assist in the development of
effluent or other limitations, discharge prohibitions, national standards of performance, pretreatment
and toxicity standards, and other standards; (4) to prepare water and wastewater quality inventories;
and, (5) to assist the discharger in complying with the requirements of the California Code of
Regulations.

C.  Sampling and Methods

Sample collection, storage and analysis shall be performed according to 40 CFR Section 136, or
other methods approved by the Executive Officer.

Water analyses conducted on samples collected for laboratory analysis shall be performed by a
laboratory approved by the State of California Department of Health Services (DHS) or a laboratory
approved by the Executive Officer.

All monitoring instruments and equipment, including instruments and equipment used in field
sampling and analysis, shall be properly calibrated and maintained to ensure accuracy of
measurements.

Routine sampling shall follow Quality Assurance/ Quality Control procedures including the use of
field, equipment and laboratory blanks and laboratory surrogate samples.
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All Quality Assurance/Quality Control measures and results shall be reported along with the data.

II.  DEFINITION OF TERMS

Grab Sample is defined as a discrete individual sample collected in a short period of time not
exceeding 15 minutes.  They are to be used primarily in determining compliance with receiving
water limits.  Grab samples only represent the condition that exists at the time the water and effluent
are collected.

Receiving waters refers to any surface or groundwater which actually or potentially receives surface
or groundwater, or which pass over, through, or under waste materials or contaminated soils.  For
these requirements, the samples to evaluate the condition of the receiving water should be taken
within 100 feet of the Project Boundary.

Project Boundary, as defined in Board Order R2-2002-0011, is any point along the silt curtain at
areas of dredging, excavation, or fill placement in the vicinity of eelgrass beds or mud flats, or, in
the event a silt curtain is not used, the immediate limits of daily project work (e.g., daily limits of
dredging).

Standard Observations refer to:

1. Receiving waters

a. Evidence of floating and suspended materials generated by the construction and/or
demolition activities, as recorded by visual observations, video or photographic
records, continuous, fixed-turbidity meters that have been calibrated to total
suspended solids and grab samples.

b. Discoloration and turbidity:  description of color, source, and size of affected area.
c. Evidence of odors, presence or absence, characterization, source, and distance of

travel from source.

Operations monitoring refers to the following information:

1. A description of and a map showing the area(s) dredged during the previous month, when
dredging activity occurs in that month.

2. Estimates of the daily volume in cubic yards and the disposal location(s) of dredged
materials removed during each day of the previous month, when dredging activity occurs in
that month.

Construction activities refers to dredging, excavation, filling, construction, and demolition activities
associated with the Project.

Duly Authorized Representative is one whose:

a. authorization is made in writing by a principal executive officer, or
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b. authorization specifies either an individual or a position having responsibility
for the overall operation of the regulated facility or activity (e.g; field supervisor, project
manager, chief engineer).

III.  SPECIFICATIONS FOR SAMPLING AND ANALYSES

Caltrans is required to perform sampling and analyses as found in accordance with the following
conditions and requirements:

A. Receiving Waters

1. At least once every 24 hours, and prior to start of dredging, excavation, or fill activities in
waters of the State, depth-averaged background water samples shall be collected from at
least 300 yards from active areas of the site.  Background samples shall be collected such
that they are representative of background conditions unaffected by potential discharges
related to the Project.

These samples shall be analyzed for the following constituents:

Constituents Type of
sample

Units

Turbidity Grab NTUs

pH Grab Not Applicable

Dissolved Oxygen Grab mg/l

Dissolved Sulfide Grab mg/l

Total Suspended
Solids

Grab mg/l

Temperature - degrees

2. Depth-averaged turbidity measurements shall be completed at established locations along the
Project Boundary.  Locations shall be established every 500 feet longitudinally along a line
parallel to the Project Boundary and 100 feet away from the Project Boundary.  Samples
shall be taken, or measurements completed every 2 hours while work is being completed.
Sampling shall continue after work has halted, if measured turbidity levels exceed the
following, and for as long as measured turbidity levels exceed  the following, measured in
NTU:

Receiving Waters Background Incremental Increase

� 50 units 10% of background, maximum

3. Samples shall be depth-integrated when possible, or otherwise taken at least one foot below
the surface of the water body.
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4. If analytical results for constituents analyzed on-site show that any grab sample exceeds any
receiving water limit, confirmation samples shall be taken within 1 hour and every
subsequent hour, and analyzed for all constituents for which on-site analysis is required.
Sampling at this higher frequency shall continue until the exceedance has been corrected.

5. If any receiving water limit for a constituent or constituents is exceeded, then Caltrans shall
follow the following process to address the exceedance:

a. Identify source of exceedance;
b. Correct source of exceedance;
c. Resample to determine whether exceedance has been corrected.

6. If any receiving water limit for a constituent or constituents is exceeded for: a continuous
period of 4 hours or more; or for 8 hours or more in any 1-week period from October 1 –
March 31; or 16 hours or more in any 1 week period from April 1 – September 30; then
Caltrans shall immediately suspend all dredging, excavation, or fill work causing or
contributing to the exceedance, until turbidity levels have fallen below exceedance levels
and remained there for a minimum of 4 consecutive hours.  Additionally, Caltrans shall
implement control measures necessary to prevent a reoccurrence of the exceedance when
work is resumed, and shall immediately notify the Board by telephone and telefax of the
exceedance and how it is correcting or will correct it.

7. If any receiving water limit for a consituent or constituents is exceeded for: 12 hours or more
in any 1-week period from October 1 – March 31; or 24 hours or more in any 1 week period
from April 1 – September 30, then Caltrans shall immediately halt the dredging, excavation,
or fill causing the exceedance, until the cause of the violation is found and sampling
demonstrates that the exceedance has been corrected or when Caltrans has provided the
Board with a corrective action plan, acceptable to the Executive Officer, that provides
alternative methods of compliance.  Caltrans shall immediately notify the Board by
telephone and telefax of the exceedance and of how they are correcting or will correct the
exceedance.

8. For other violations, Caltrans shall notify the Board immediately whenever violations are
detected and discharge shall not resume until Caltrans has provided the Board with a
corrective action plan, acceptable to the Executive Officer, that provides alternative methods
of compliance.

B.  Standard Observations

The following observations shall be recorded by Caltrans on every day of operation:
1. Receiving Water:

a. Floating and suspended materials of waste origin (to include oil, grease, algae, and
other macroscopic particulate matter):  presence or absence, source and size of
affected area.
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b. Discoloration and turbidity: description of color, source and size of affected area.

c. Odor:  presence or absence, characterization, source, distance of travel and wind
direction.

d. Hydrographic condition including:  time and height of corrected low and high tides;
and depth of water columns and sampling depths.

e. Weather condition including: air temperatures, wind direction and velocity and
precipitation.

2. Progress and location of active dredging and control measures, noted on a map of the site.

C.  Records to be Maintained

1. Written reports, strip charts, calibration and maintenance records, and other records shall be
maintained by Caltrans and accessible at all times.  Records shall be kept for a minimum of
three years.  Records shall include notes and observations for each sample as follows:

a. Identity of each sample, sampling station, and observation station by number.

b. Date and time of sampling.

c. Date and time analyses are started and completed and the name of personnel
conducting analyses.

d. Complete procedure used, including methods of preserving and analyzing sample and
identity and volumes or reagents used.  A reference to a specific section of Standard
Methods is satisfactory.

e. Calculations of results.

f. Results of analyses and/or observations, including a comparison of the laboratory and
field results for duplicate samples, and detection limits for each analysis.

2. Records shall include a map or maps of the site showing the location sampling locations,
work areas (e.g., coffer dams, dredging areas, etc.), and all other appropriate information.

3. If any receiving water limit for a constituent or constituents is exceeded, or if Caltrans
otherwise violates any applicable water quality limits, then Caltrans shall maintain a
tabulation showing the following flow data:

Total time of exceedance on a daily basis for each monitoring station in exceedance, and an
estimate of the area of waters in exceedance (e.g., sketch map).
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IV. REPORTS TO BE FILED WITH THE REGIONAL BOARD

A.  Written monitoring reports shall be filed according to the schedule set forth in Table A-1.
Reports shall be submitted no later than the 15th of the month following the month they are
reporting on.  The reports shall contain the following:

a. Letter of Transmittal

A letter transmitting the essential points in each report should accompany each report.
Such a letter shall include a discussion of any requirement violations found during the
last report period, and actions taken or planned for correcting the violations.  If Caltrans
has previously submitted a detailed time schedule for correcting requirement violations,
a reference to the correspondence transmitting such schedule will be satisfactory.  If no
violations have occurred in the last report period, this shall be stated in the letter of
transmittal.  Monitoring reports and the letter transmitting the monitoring reports shall
be signed by the Caltrans District Director or his duly authorized representative, if such
represtentative is responsible for the overall operation of the facility from which the
discharge originates.  The letter shall contain a statement by the official, under penalty
of perjury, that to the best of the signer’s knowledge the report is true, complete, and
correct.

b. Each monitoring report shall include a compliance evaluation summary.  The summary
shall contain:

 i. An estimate of the volume of any Project discharge on a daily, weekly, and
monthly basis.

 ii. The method and time of measurement, equipment, and methods used to monitor
turbidity and other monitored constituents in the field.

c. A map or aerial photograph shall accompany each report showing observation and
monitoring station locations.

d. Laboratory statements of results of analyses specified in Part B must be included in each
report.  The director of the laboratory whose name appears on the laboratory
certification shall supervise all analytical work in his/her laboratory and shall sign all
reports of such work submitted to the Board.

 i. The methods of analyses and detection limits must be appropriate for the
expected concentrations.  Specific methods of analyses must be identified.  If
methods other than USEPA-approved methods or Standard Methods are used,
the exact methodology must be submitted for review and approved by the
Executive Officer.

 ii. In addition to the results of the analyses, laboratory quality assurance/quality
control (QA/QC) information must be included in the monitoring report.  The
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laboratory QA/QC information should include the method, equipment and
analytical detection limits, the recovery rates, an explanation for any recovery
rate that is less than the recovery acceptance limits specified in the USEPA
method procedures or the laboratory’s acceptance limits, if they are more
stringent than those in the USEPA method procedures; the results of equipment
and method blanks; the results of spiked and surrogate samples; the frequency of
quality control analysis; and the name and qualifications of the person(s)
performing the analyses.

e. A summary and certification of completion of all Standard Observations for the Project,
including the Project Boundary(ies) in the receiving waters.

f. A summary and certification of completion of all water quality analyses.

B. Contingency Reporting

a. A report to the Executive Officer and the Board case manager shall be made by
telephone of any accidental discharge of whatever origin immediately after it is
discovered.  A written report shall be filed with the Board within five days thereafter.
This report shall contain the following information:

 i. A map showing the location(s) of discharge(s);
 ii. Approximate flow rate and/or volume;
 iii. Duration of discharge;
 iv. Day and time of day of discharge;
 v. Nature of effects (i.e., all pertinent observations and analyses); and,
 vi. Corrective measures underway or proposed.

C. Final Reporting

Caltrans shall notify the Board by letter upon completion of each project phase and of the
Project.  Project completion is considered to be the date on which all dredged material has been
deposited at its final disposal location(s), the new bridge has been completed and is open to
traffic, the demolition of the existing East Span and removal of temporary structures have been
completed, and construction equipment has been demobilized and staging areas have been
restored.  This date is considered separately from the required monitoring and implementation
of other actions associated with post-construction stormwater and wetland mitigation.  Caltrans
shall also submit a final report containing the following information:

a. A comprehensive discussion of the compliance record, and the corrective actions taken
or planned, which were needed for compliance with the Project’s WDRs;

b. A comprehensive discussion of the effectiveness of receiving water monitoring
methods;

c. An evaluation of the effectiveness of dredging and filling methods used (at minimizing
water quality impacts);
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d. An estimate of the total volume of material dredged or excavated from each discrete site
during the project and the total volume of material placed at each disposal or reuse
location; and,

e. An estimate of the total volume of decant water generated from dewatering of the
dredged material, if applicable.

PART B:  MONITORING AND OBSERVATION SCHEDULE

I.  DESCRIPTION OF MONITORING STATIONS AND ANALYSES

1. RECEIVING WATERS

a. Number and locations of turbidity (optical backscatter) meters:1

 i. Minimum of one turbidity meter no more than 100 feet beyond the Project
Boundary and longitudinally every 500 feet parallel to the Project Boundary
in environmentally sensitive areas (e.g., at eelgrass beds and mud flats)
(monitoring for constituents other than turbidity is described in Table A-1);

 ii. Minimum of one turbidity meter per construction area where dredging and/or
pile driving are being completed, no more than 100 feet beyond the Project
Boundary.

1. If simultaneous construction activities (e.g., multiple pile driving
locations, multiple dredging locations or similar) occur more than 300
yards apart, each construction area will have a turbidity meter located
no more than 100 feet beyond the boundary of that particular area, as
defined by the silt curtain.

2. If simultaneous construction areas occur more than 100 feet, but less
than or equal to 300 yards apart, Caltrans may deploy one turbidity
meter for both areas.

 iii. One turbidity meter located more than 300 yards from all construction
activities to measure ambient conditions.

II.  SCHEDULE OF SAMPLING AND ANALYSIS

The schedule of sampling and analysis is provided in the attached Table A-1.

III.  REPORTING SCHEDULE

Reports submitted in compliance with this SMP shall be submitted by Caltrans on the
following basis:
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SCHEDULE FOR SAMPLING, MEASUREMENTS, AND ANALYSIS

for

CALTRANS’
SAN FRANCISCO-OAKLAND BAY BRIDGE EAST SPAN SEISMIC SAFETY PROJECT

CITIES OF OAKLAND, ALAMEDA COUNTY, AND
SAN FRANCISCO, SAN FRANCISCO COUNTY.

ORDER No. R2-2002-0011

Table A-1:  Surface Water Sampling Schedule for samples taken at near-environmentally sensitive
area stations, as located pursuant to the SMP.

Sample Type Sampling Frequency Reporting Period2

Total Suspended Solids Daily Monthly
Turbidity As specified in SMP Monthly
pH (units) field Daily Monthly
Dissolved Oxygen Daily Monthly
Dissolved sulfide Daily Monthly
Water temperature & depth:
surface,  thermocline &
bottom, or every 5 feet.

Daily Monthly

                                                          
2 As specified in this table, or as otherwise specified in the SMP.

















































































































































































































































































































































































































































Completion Report Information 
 

Upon completion of the bridge, complete and return this information to: 
 
Commander (dpw) 
Eleventh Coast Guard District 
Coast Guard Island, BLDG 50-2 
Alameda, CA   94501-5100 
 
Name & Location of Bridge:  Replacement Eastern Span San Francisco/Oakland Bay Bridge, Mile 8.9, San 
Francisco Bay 
 
Owner:   California Department of Transportation 
  Address:_____________________________ 
  City, State, ZIP:________________________ 
               
 
Type of Project:  Replacement 
 
Date commenced:  __________________,  Date Completed:  ___________________ 
 
Horizontal navigational clearance, pier face to pier face, measured normal to the axis of the channel, between 
Pier T-1(Tower) and Pier E-2:  ________ feet ______ meters. 
 
Vertical navigational clearance measured to the lowest hittable part of the bridge (which includes installed 
vortex wind generators), above Datum, Mean High Water at Pier T-1 Tower:  __________ feet _______ meters,    
at pier E-2:  __________ feet _______ meters, and center span of T-1 and E-2_________ feet _______ meters.  
 
Vertical navigational clearance measured to the lowest hittable part of the bridge (which includes maintenance 
travelers), above Datum, Mean High Water at Pier T-1 Tower:  __________ feet _______ meters,    at pier E-2:  
__________ feet _______ meters, and center span of T-1 and E-2_________ feet _______ meters. 
 
Vertical Clearance Gauges:  Not required by the USCG. 
Navigational Lighting:  Required by the USCG. 
Pier Protection/ Fendering System:  Required by the USCG. 
Photographs, 8 X 10 inch, glossy, black & white (   ) included, (   ) to be provided later. 
Bridge to be replaced:  Eastern Span San Francisco/Oakland Bay Bridge. 
Date bridge open to transportation:  _______________ 
 
I certify the above bridge has been built in accordance with Coast Guard Bridge Permit Amendment No. 3a-01-
11, and all conditions of the permit have been fulfilled. 
 
 
 
Signature:  ______________________________________,  Date:  ______________ 
 
Title:  _________________________________ 
 























































































































































































































































UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
Southwest Region 
501 West Ocean Boulevard, Suite 4200 
Long Beach, California 9U802-4213 

February 6, 2012 

ln response refer to: 
F/SWRJ20lli05965 

James B. Richards 
Deputy Director Environmental Planning and Engineering 
Office of Natural Sciences and Permits 
California Department ofTransportation 
1 1 1 Grand A venue 
Oakland, California 94623-0660 

Dear Mr. Richards: 

Thank you for your letter of August 11,2011, requesting formal consultation with NOAA's 
National Marine Fisheries Service (NMFS) pursuant to section 7 of the Endangered Species Act 
(ESA) of 1973, as amended (16 U.S.C. 1531 et seq.), for the San Francisco-Oakland Bay Bridge 
East Span Seismic Project, located in the San Francisco Bay, San Francisco, California. 

The enclosed supplemental biological opinion is based on our review of the remaining activities 
for the project, and describes NMFS' analysis of potential effects to the following listed species 
(Evolutionary Significant Units [ESU] or Distinct Population Segment [DPS]), and designated 
critical habitat, in accordance with section 7 of the ESA: Sacramento River winter-run Chinook 
salmon ESU (Oncorhynchus tshawytscha), Central Valley spring-run Chinook salmon ESU (0. 
tshawytscha), Central Valley steelhead DPS (0. mykiss), Central California Coast steelhead DPS 
(0. mykiss), and North American green sturgeon southern DPS (Acipenser medirostris). 

In the enclosed supplemental biological opinion, NMFS concludes the proposed action is not 
likely to jeopardize the continued existence of listed salmonids or southern DPS green sturgeon, 
and is not likely to result in the destruction or adverse modification of salmonid or green sturgeon 
critical habitat. NMFS anticipates that take oflisted salmonids and southern DPS green sturgeon 
as a result of this project will occur. An incidental take statement is included with the enclosed 
supplemental biological opinion. 

NMFS has also evaluated the proposed action for potential adverse effects to Essential Fish 
Habitat (EFH) pursuant to section 305(b)(2) of the Magnuson Stevens Fishery Conservation and 
Management Act (MSA). Based on our review (Enclosure 2), NMFS concludes that the proposed 
action would result in adverse effects to EFH for various life stages of species managed under the 
Pacific Groundfish Fishery Management Plan (various rockfish, flatfish, roundfish and sharks) 



2 


and the Coastal Pelagic Fishery Management Plan (Northern anchovy and Pacific sardine) under 
the MSA. The proposed action contains measures to avoid, minimize, mitigate, or otherwise 
offset some potential adverse effects to EFH. With the additional EFH Conservation 
Recommendations provided by NMFS, adverse effects to EFH are expected to be adequately 
minimized or compensated. 

Please contact Jacqueline Pearson Meyer at (707) 575-6057, or bye-mail Jacqueline.Pearson
Meyer@noaa.gov. if you have any questions regarding this ESA consultation, or Maureen Goff 
for EFH questions at 707-575-6067; Maureen. Goff@noaa.gov, or if you require additional 
information. 

Sincerely,

i,,;{i 
pv Rodney R. McInnis 

Regional Administrator 

Enclosures 

cc: 	 Chris Yates, NMFS, Long Beach 
Jane Hicks, US Army Corps of Engineers, San Francisco 
Vicki Frey, CDFG 
Max Delaney, BCDC 
Copy to file: ARN# l5l422SWR99SR 190 

mailto:Goff@noaa.gov
mailto:Meyer@noaa.gov


Enclosure I 

SUPPLEMENTAL BIOLOGICAL OPINION 

ACTION AGENCY: California Department ofTransportation 

ACTION: Bridge Demolition and Dredging Activities for the San 
Francisco-Oakland Bay Bridge East Span Seismic Project. 

CONSULTATION 
CONDUCTED BY: National Marine Fisheries Service, Southwest Region 

TRACKING NUMBER: 2011105965 

DATE ISSUED: February 6, 2012 

I. CONSUL TA TION HISTORY 

In 1998, the California Department ofTransportation (Caltrans) proposed to construct a new east 
span of the San Francisco-Oakland Bay Bridge (SFOBB), approximately 2.18 miles (3.5 
kilometers) long, to the north ofthe existing east span, in order to meet lifeline l criteria for 
providing emergency relief access following a maximum credible earthquake (MCE). An MCE is 
the largest earthquake reasonably capable of occurring based on current geological knowledge. On 
October 31,2001, formal section 7 consultation between NOAA's National Marine Fisheries 
Service (NMFS) and the Federal Highways Administration (FHWA) for the SFOBB East Span 
Seismic Project was completed with the issuance of a biological opinion (BO). NMFS analyzed 
the effects of the proposed construction of the SFOBB East Span Seismic Project on Sacramento 
River winter-run Chinook salmon, Central Valley spring-run Chinook salmon, Central Valley 
steelhead, Central California Coast steelhead, and Central California Coast coho salmon, and the 
critical habitat designated for these species, in accordance with section 7 of the Endangered 
Species Act of 1973 (ESA), as amended (16 U.S.C. 1531 et seq.). 

Consultation history for the period of September 1998 through October 2001 is documented in the 
October 2001 BO. The primary concerns with the project considered in the 2001 BO were 
impacts to listed salmonid species and their designated critical habitat through activities causing 

1Lifelines in this context are systems and facilities critical to emergency response and recovery after a natural disaster, 
including hospitals, fire control and policing, food distribution, communication, electric power, liquid fuel, natural 
gas, transportation (airports, highways, ports, rail, and transit), water and wastewater. In the case of the East Span, a 
lifeline connection would provide for post-earthquake relief access linking major population centers, emergency relief 
routes, emergency supply and staging centers, and intermodal links to major distribution centers. The East Span 
would be serviceable soon after a maximum credible earthquake. 
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impacts to listed salmonid species and their designated critical habitat through activities causing 

temporary and permanent impacts associated with sound impacts from pile driving for permanent 

pile installation, bridge dismantling, and loss or disturbance of aquatic habitat via degradation of 

eelgrass beds and benthic substrates from dredging activities, placement of temporary and 

permanent fill, and turbidity and sedimentation.  Since the October 31, 2001, BO was issued, 

consultation has been reinitiated ten times
2
 with NMFS to address proposed changes to the 

project, and to address impacts of the project to recently Federally-listed species. 

 

By letter dated April 30, 2003, NMFS concluded reinitiated consultation with FHWA to address 

controlled blasting at Yerba Buena Island.   

 

By letter dated January 20, 2004, NMFS concluded reinitiated consultation to address sound 

monitoring at Pier E3.   

 

By letter dated July 20, 2004, NMFS concluded reinitiated consultation to address the relocation 

of a 10-inch diameter gas line.   

 

By letter dated August 16, 2004, NMFS concluded reinitiated consultation to address an “on/off” 

study of the air bubble curtain at Pier E4W.   

 

By letter dated December 3, 2004, NMFS concluded reinitiated consultation to address the use of 

an impact hammer at Pier T1.   

 

By letter dated April 8, 2005, NMFS concluded reinitiated consultation to address the Eelgrass 

Pilot Project.   

 

By electronic correspondence dated July 26, 2005, NMFS concluded reinitiated consultation to 

address the installation of an electric cable between the City of Oakland in Alameda County and 

Treasure Island in San Francisco County.    

 

NMFS received a letter dated May 7, 2008, from Caltrans requesting reinitiation of consultation 

pursuant to section 7 of the Endangered Species Act (ESA) regarding the SFOBB East Span 

Seismic Project in order to address the remaining project activities’ impacts on the recently 

Federally-listed North American southern Distinct Population Segment (DPS) green sturgeon 

(Acipenser medirostris).  The southern DPS green sturgeon was listed as threatened on April 7, 

2006 (71 FR 17757), and critical habitat was proposed for green sturgeon on September 8, 2008 

(73 FR 52084).  Supplemental biological and conference opinions were issued on April 10, 2009. 

  

During June and July 2009, two meetings, several telephone conferences, and electronic 

                                                 
2
 This BO represents the tenth reinitiated consultation request for the SFOBB East Span Seismic Project to address 

the remainder of the proposed project actions, and potential impacts to the Federally-listed salmonids and green 

sturgeon, and effects associated with demolition activities of the old bridge.   
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communications occurred regarding a change to the SFOBB project description.  On July 7, 2009, 

Caltrans submitted a request to modify the project description and construction method used 

during the construction of the Self-Anchored Suspension Span (SAS) of the SFOBB.  NMFS 

received the letter regarding the requested changes on July 14, 2009, and an electronic mail 

request on August 7, 2009, to reinitiate consultation for the proposed changes.  The changes 

included construction of a temporary access trestle extending from the main tower (T1) of the 

Self-Anchored Suspension Span. The temporary trestle required an additional 22 piles to be 

impact driven.  NMFS issued supplemental biological and conference opinions for the changes to 

the project August 21, 2009.  

 

Since the signing of the original October 2001 BO, the green sturgeon southern DPS was 

Federally listed as threatened (71 FR 17757), and critical habitat for the species was designated 

(74 FR 52300).  Impacts on green sturgeon from construction activities were not considered in the 

2001 BO, therefore remaining project activities and associated impacts to green sturgeon were 

included in the supplemental biological and conference opinions issued April 10, and August 21, 

2009.   

 

Several meetings, telephone conference calls, and electronic mail (e-mail) communications were 

exchanged between July 2011 and November 2011 regarding the existing bridge demolition and 

dredging activities for the project and assessment of potential impacts to the ESA-listed salmonids 

and southern DPS green sturgeon associated with remaining activities.  NMFS received Caltrans’ 

request for ESA and EFH consultation for the remaining bridge work on August 11, 2011, with 

additional requested information provided to NMFS on September 28, 2011 and January 8, 2012.   

The construction of the new bridge is nearly complete.  In the October 2001 BO we provided an 

analysis of the overall effects anticipated from bridge demolition.  However, impacts from bridge 

demolition were not fully analyzed for impacts to salmonids and green sturgeon.  The decision to 

exclude detailed analyses on impacts associated with bridge demolition was based generally upon 

the lack of information at the time regarding the exact methods to be used for removal of the old 

bridge components.  Given the time since the 2001 BO was issued, multiple changes to project 

scope, new species listings and critical habitat designations as well as new information becoming 

available, we can now provide an improved  analysis of the anticipated effects from bridge 

demolition and associated pile driving.  These effects will be considered in this opinion for 

salmonids and green sturgeon.  All other remaining components (e.g., construction of the new 

bridge) for the project remain the same as analyzed in prior consultations and are not expected to 

vary from what was originally considered.  Therefore, impacts on salmonids and green sturgeon 

from the other remaining components are incorporated here by reference, and updated with 

additional information if warranted. 

 

 

II.  DESCRIPTION OF THE PROPOSED ACTION  

 

Caltrans is reinitiating consultation on the SFOBB East Span Seismic Project in order to address 
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the impact of dismantling the existing east span on ESA-listed salmonids, North American 

southern DPS green sturgeon, and their respective critical habitats.  The project is the construction 

of a new east span of the SFOBB, approximately 2.18 miles (3.5 kilometers) long, to the north of 

the existing east span located in the San Francisco Bay between Yerba Buena Island (YBI) and 

Oakland; and removal of the old bridge.  The SFOBB is an important transportation component of 

the Bay Area that provides regional access between the San Francisco Peninsula and the East Bay. 

 The purpose of the project is to provide a seismically upgraded crossing for current and future 

users between YBI and Oakland.  The existing east span is not expected to withstand an MCE on 

the San Andreas or Hayward fault.  The existing east span does not meet lifeline criteria for 

providing emergency relief access following an MCE and it does not meet all current operations 

and safety design standards.  Construction activities for the new bridge began in 2001, and are 

expected to continue through 2017.  Construction activities for the dismantling the existing east 

span will include: installation of temporary piles for support of trestles and falsework, removal of 

bridge decks and marine foundations, and dredging for a barge access channel.  These activities 

are described in detail below.  

 

A. Proposed Actions 

 

The construction of the new bridge was originally divided among nine separate contracts: 1) 

Yerba Buena Island Transition Structure (YBIT); 2) Self-Anchored Suspension Span (SAS); 3) 

SAS Marine Foundations E2 and T1 (E2/T1); 4) Skyway Structure; 5) Oakland Approach 

Structure; 6) Geofill at the Oakland Touchdown; 7) Submarine Cables; 8) Storm-water Treatment 

System; and 9) Dismantling of the existing east span.  The remaining construction activities 

include dismantling of the existing east span of the bridge.  The project description presented 

below focuses on these remaining bridge removal activities, separated into the major bridge 

sections.   

     

1. Dismantling of the Existing Bridge 

  

The dismantling of the existing span is anticipated to take place immediately following the 

opening of the new east span to traffic, currently expected in the fall of 2013.  Some preparatory 

activities related to the dismantling may take place as early as the summer of 2012.  Caltrans has 

refined construction methodology to dismantle the existing east span and these proposed methods 

will be analyzed in this biological opinion. The existing east span of the old bridge can be divided 

into major Superstructure and Substructure Sections. The Superstructure consists of the Cantilever 

Superstructure, the 504’ Truss Span and the 288’ Truss Span, which require temporary in-water 

supports and trestles for dismantling. The Substructrue consists of in-water Marine Foundations.  

These structures are outlined below and shown in Figure 1.    
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Figure 1. SFOBB Sections for Removal (Caltrans 2011). 

 

a. Cantilever Superstructure 

The Cantilever Superstructure section is comprised of three major elements: two cantilever anchor 

arm elements that are 154.8 meters (508 feet) long and 156 meters (512 feet) long, respectively; 

and a 426.7-meter (1 ,400-foot) long main span over the navigation channel consisting of a 

suspended segment which is supported on either side by anchor arms.  The superstructure of this 

segment includes the trusses, road deck and steel support towers.  Caltrans estimates 

approximately 440 24- to 36-inch diameter steel piles will be required to construct temporary 

supports for this section.   

b. 504’ & 288’ Truss Spans Superstructure  

This Superstructure segment of the bridge is comprised of two truss spans. The 504’ Span consists 

of five, 153.6-meter (504-foot) long steel truss spans. The 288’ Span consists of fourteen 87.8-

meter (288-foot) long steel truss spans. The vertical clearance beneath the 504-foot spans is 

approximately 50 meters (165 feet) above mean high water levels, while the vertical clearance 

beneath the 288-foot spans varies greatly as the structure descends towards the Oakland shoreline. 

The superstructure of this segment includes the above trusses, road deck and steel and/or concrete 

support towers.  Caltrans estimates approximately 1250 18- to 36-inch diameter steel pipe piles 

will be required to construct temporary supports for these sections.  
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Pile Supported Trestles and Falsework Required for Superstructure Removal.  To remove the 

structures described above, two trestles and additional in-water falsework would be needed.  

These temporary structures, to be designed by the contractor, may be required to facilitate support 

of the existing east span until it is completely removed.  Since the temporary structures will be 

contractor-designed, their exact nature (size, type, number of piles, etc.) will not be known until 

the dismantling begins.  However, Caltrans has developed conservative estimates (maximum pile 

number, type and size anticipated) as to the approximate size, location and number of piles needed 

for these temporary structures. The anticipated temporary structures and size and quantity of piles 

needed to support these structures are described below.   

Caltrans estimates that a maximum of 2,540 temporary piles may be installed to support all 

temporary structures.  The steel pipe piles are expected to be 18 inches to 36 inches in diameter.  

There will also be 14-inch H-piles used for the YBI Access Trestle.  When no longer needed, all 

temporary piles will be retrieved or cut off 0.46 meter (1.5 feet) below the mudline, per United 

States Coast Guard requirements.  Additional piles (included in the 2,540 total) may be needed for 

other temporary structures for access, spuds, fenders, etc.  

Two trestles may be needed to facilitate construction access and allow for the off-haul of 

materials. One of the trestles will extend into the Bay from the YBI shoreline (YBI Access 

Trestle). The other trestle will extend into the Bay from the Oakland shoreline (Oakland Access 

Trestle). 

Caltrans anticipates that the YBI Access Trestle will be a small, approximately 650 square-meter 

(7,000 square foot), H-pile supported trestle constructed on the southeast side of YBI.  The YBI 

Access Trestle would primarily be used for the off-haul of materials during the dismantling of the 

cantilever superstructure.  Installation of the YBI Access Trestle is anticipated as one of the first 

orders of work for the dismantling and would likely be constructed during summer or fall 2012.  

This trestle is expected to be constructed in roughly the same footprint as a trestle constructed at 

YBI earlier for the SFOBB project, but has since been removed.  Approximately 100 14-inch H-

piles will be required for construction of the YBI Access Trestle.  Although eelgrass has been 

documented in Coast Guard Cove near the proposed YBI Trestle, this structure is not expected to 

be constructed on any eelgrass beds, as the closest documented eelgrass to the YBI Trestle varied 

in distance from 30 - 130 meters when present, and no eelgrass was documented in four out of 

nine years surveyed.   

The Oakland Access Trestle will be an approximately 8,920-square-meter (96,000 square foot) 

pipe pile-supported trestle constructed parallel to the southern side of the existing east span.  The 

trestle would likely have fingers extending under the bridge, perpendicular to the main trestle to 

allow for access between the foundations.  Caltrans anticipates that the trestle would extend 

westward from the Oakland shoreline, potentially as far as Pier E9 of the existing east span.  The 

trestle would be used for construction access during the dismantling of the 504-foot and 288-foot 

superstructures and/or marine foundation removal. The Oakland Access Trestle may be 
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constructed between 2014 and 2017, depending on construction schedules.  Approximately 700 18 

to 36-inch diameter steel piles will be required for this trestle.   

Pile Installation. All pipe piles for the temporary structures and falsework required for demolition 

work will be installed with a vibratory hammer to drive the majority of the total pile lengths. The 

remainder of each pile length may, if not completed with the vibratory hammer, be impact-driven. 

 Impact hammering will be done with the use of a marine pile driving energy attenuator (i.e., air 

bubble curtain system), or other equally effective sound attenuation method (e.g., dewatered 

cofferdam).  A maximum of twenty piles may be impact-driven per day.  In the event a pipe pile is 

entirely installed with a vibratory hammer, it will still be subject to final "proofing" with an 

impact hammer (a limited number of blows with an impact hammer intended to test integrity and 

seating of the pile).   

The H-piles used for the YBI Access Trestle will be driven with an impact hammer. These piles 

will be driven in waters zero to three meters deep, and will not have a sound attenuation device 

implemented during construction due to site specific constraints which make it difficult to 

properly implement a bubble curtain.   

Impact pile driving will be restricted to the period between June l
st
 and November 30

th
.  Vibratory 

driving and proofing of piles may be performed year-round. 

c. Substructure - Marine Foundations  

The in-water or marine foundations vary in type.  Piers E2 through E5 consist of concrete caissons 

founded on deep bedrock. Piers E6 through E23 consist of lightly reinforced concrete foundations 

that are supported by timber piles (piers are numbered from west to east beginning at YBI with 

E1, and spanning across the Bay, ending at Oakland with E23).  In the 2001 BO, methods for 

dismantling the concrete foundations were outlined, however, Caltrans has modified the 

description and currently proposes to use expansive cracking mortar to break the concrete into 

pieces small enough for removal and transport.  This method is being considered to reduce the 

duration of time, labor and costs associated with other removal methods. A water quality impact 

study to identify and address potential effects resulting from the use of expansive cracking mortar 

is being prepared by Caltrans.  A copy of the study will be provided to NMFS, the Regional Water 

Quality Control Board (RWQCB), and other appropriate resource agencies once finalized.  

 

d.  Additional Activities 

Dredging. Dredging for the project remains the same as what was considered in previous BOs, 

and is incorporated here for reference.  Dredging (either mechanical or hydraulic) will be required 

to create a barge access channel to dismantle the existing bridge and to remove piers from the 

existing bridge.  Caltrans anticipates that 190,680 cubic yards of material will be dredged to create 

the barge access channel for dismantling the existing bridge.  This material will be disposed of at 

either the San Francisco Deep Ocean Disposal Site (SF-DODS), at an upland wetland reuse site, 

or at a landfill reuse site.  Information on dredging, disposal, impacts and mitigation measures is 
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presented in the Dredged Material Management Plan (DMMP), included as Appendix M of the 

FEIS.  Updated dredge volume estimates and mitigation measures were provided to the Corps 

Dredged Material Management Office (DMMO) in September and November 2011 (M. 

Davignon, DMMO, pers. comm 2012). Sediment for disposal will be tested for contaminants prior 

to disposal to determine the most appropriate disposal site.  At this time, the Corps DMMO 

believes the majority of the dredge material will be disposed of at the SF-DODS, but it has not 

been determined where all of the material will go. If a portion of the material does go to an upland 

wetland site, it will most likely go to a beneficial reuse site like the Montezuma Wetlands 

Restoration Project. 

 

Removal of the existing piers will require 22,724 cubic yards of material to be dredged.  This 

material will be disposed of at the Alcatraz Island site (SF-11).      

 

Removal of Several Original Timber Piles. The final remaining activity identified by Caltrans is 

the proposed removal of a small number of original timber foundation piles from the existing east 

span for scientific purposes. There are two types of foundations that support the existing east 

span: concrete caissons founded on deep bedrock and reinforced concrete foundations that are 

supported by timber piles. The Toll Bridge Seismic Safety Peer Review Panel has requested that 

during the dismantling, Caltrans remove a few timber piles in an intact state for analysis of 

degradation during the intervening seventy-five years since their installation. These piles will 

most likely be removed from a pier closer to the Oakland shoreline and will be vibrated out from 

the mud.   

2. Proposed Avoidance and Minimization Measures 

To reduce potential impacts to federal and state listed fish species, critical habitat and EFH 

(including Habitat Areas of Particular Concern [HAPC])), Caltrans will limit both the size of piles 

and duration of impact pile driving, to the greatest extent feasible. Proposed avoidance and 

minimization measures are summarized below:  

• Steel pipe pile sizes will be limited to 36-inches in diameter or smaller. 

• Pile driving will occur only during daylight hours from one hour after sunrise to one hour before 

sunset during the seasonal salmonid and green sturgeon migration periods (December 1
st
 – May 

31
st
).  Pile driving operations occurring outside the seasonal salmonid and green sturgeon 

migration period (June 1
st
 - November 30

th
) shall direct illumination away from the water.  

• All pipe piles will be initially installed with a vibratory hammer. The vibratory hammer will be 

used to drive the majority of the total pile lengths. In the event a pipe pile installed with a 

vibratory hammer does not achieve appropriate depth, it may be subject to being driven with an 

impact hammer.  
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• Use of a marine pile driving energy attenuator (e.g., bubble curtain) will be required during 

impact driving of all pipe piles, with the exception of pile proofing and driving the H-piles. 

• A maximum of 10% of the piles installed completely with a vibratory hammer may be proofed 

with an impact hammer, without the use of a marine pile driving energy attenuator. 

• Proofing of piles will be limited to a maximum of two piles per day, for less than 1 minute per 

pile, administering a maximum of twenty blows per pile. 

• Impact pile driving (with the exception of pile proofing) will be restricted to the period between 

June 1
st
 and November 30

th
 to avoid the migration period for salmonids and spawning adult green 

sturgeon. 

• When construction activity occurs within 1,000 meters (3,200 feet) of an eelgrass bed or sand 

flat, measures (such as use of turbidity curtains) will be taken to ensure, to the extent practical, 

that turbidity generated by these activities does not exceed 50 Nephelometric Turbidity Units 

(NTU) or result in incremental increase greater than 10% of the background NTU at a distance 

greater than 30 meters (100 feet) from the activity. 

3. Monitoring  

a.  Hydroacoustic and Biological Monitoring During Pile Driving  

To assess the level of impact to fisheries, biological and hydroacoustic monitoring will be 

implemented within the vicinity of pile driving operations.  Caltrans will perform hydroacoustic 

and bird predation monitoring during impact pile driving events for each of the temporary 

structures identified above.  Hydroacoustic and bird predation monitoring will also be performed 

during the removal of concrete marine foundations if undertaken via mechanical means. 

Monitoring will be representative of the different locations, equipment and methods used for pile 

installation, sound attenuation, and removal of the marine foundations.  If sound estimates are 

consistent with anticipated levels per same bridge section, location, substrate type and water 

depth, Caltrans may not conduct hydroacoustic monitoring for all pile impact hammering.  

Caltrans will not stop monitoring without obtaining approval by NMFS.  Real-time hydroacoustic 

monitoring will be conducted to ensure that underwater sound levels analyzed for in-water pile 

driving are not exceeded beyond the area anticipated.  Bird predation monitoring will be 

performed by a qualified biologist.  A draft monitoring and reporting program will be submitted to 

NMFS for review and comment 60 days prior to the start of in-water impact pile driving or marine 

foundation removal.  Preliminary findings (real-time data) from hydroacoustic monitoring will be 

provided to NMFS’ Office of Protected Resources within 24 hours of monitoring. 

b. Water Quality Monitoring 

Turbidity monitoring will be performed prior to and during dredging, excavation or fill activities. 

Monitoring will be conducted in accordance with methods and standards outlined in the Water 
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Quality Self-Monitoring Program required by the RWCQB Order No. R2-2002-0011, or as 

required by the RWQCB.  

B. Description of the Action Area 

 

The action area is defined as all areas affected directly or indirectly by Federal action and not 

merely the immediate area involved in the action (50 CFR § 402.02).  The SFOBB East Span 

Seismic Project site, including the area around the bridge piers and the area necessary to 

accommodate construction-related equipment such as work barges and cranes, is located in San 

Francisco Bay, between YBI and Oakland.  For the SFOBB East Span Seismic Project, NMFS 

defines the action area for the remaining project activities, to be: 1) the central and south San 

Francisco Bay, extending for a radial distance of approximately 3,981 m around the east span of 

the SFOBB associated with underwater sound pressure, and 2) the portion of the Bay extending 

approximately 2000 m from the south side of Alcatraz Island where the SF-11 dredge disposal site 

is located, and 3) the ocean floor and water column at the ocean disposal site.  These areas, except 

for the ocean disposal site, are shown in Figure 2.  This action area has been determined based on 

the direct and indirect effects of the project’s pile driving and dredging/disposal activities during 

dismantling sections of the existing bridge. 

 

 
Figure 2. SFOBB Action Area indicating the SF-11 dredge disposal site and the 3981 m radial distance for 

sound pressure impacts. 
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III. ANALYTICAL FRAMEWORK 

 

A.  Jeopardy Analysis 

  

In accordance with policy and regulation, the jeopardy analysis in this BO relies on four 

components: (1) the Status of the Species, which evaluates the salmonid ESUs and DPSs and the 

North American green sturgeon southern DPS’s range-wide conditions, the factors responsible for 

that condition, and the species’ likelihood of both survival and recovery; (2) the Environmental 

Baseline, which evaluates the condition of the listed species in the action area, the factors 

responsible for that condition, and the relationship of the action area to the likelihood of both 

survival and recovery of the listed species; (3) the Effects of the Action, which determines the 

direct and indirect effects of the proposed Federal action and the effects of any interrelated or 

interdependent activities on the species in the action area; and (4) Cumulative Effects, which 

evaluates the effects of future, non-Federal activities in the action area on the species.  

 

The jeopardy determination is made by adding the effects of the proposed Federal action and any 

Cumulative Effects to the Environmental Baseline and then determining if the resulting changes 

in species status in the action area are likely to cause an appreciable reduction in the likelihood of 

both the survival and recovery of the listed species in the wild.  

 

The jeopardy analysis in this BO places an emphasis on the range-wide likelihood of both survival 

and recovery of the listed species and the role of the action area in the survival and recovery of the 

listed species.  The significance of the effects of the proposed Federal action is considered in this 

context, taken together with cumulative effects, for purposes of making the jeopardy 

determination.  We use a hierarchical approach that focuses first on whether or not the effects on 

salmonids and green sturgeon in the action area will impact their respective populations.  If the 

populations will be impacted, we assess whether this impact is likely to affect the ability of the 

populations to support the survival and recovery of the DPS or ESU.    

 

B.  Adverse Modification Determination  

 

This biological opinion does not rely on the regulatory definition of destruction or adverse 

modification of critical habitat at 50 CPR 402.02
3
.  Instead, we have relied upon the statutory 

provisions of the ESA to complete the following analysis with respect to critical habitat.  

 

The adverse modification analysis in this BO relies on four components: (1) the Status of Critical 

Habitat, which evaluates the range-wide and watershed-wide condition of critical habitat for the 

salmonid ESUs and DPSs and North American green sturgeon southern DPS in terms of primary 

constituent elements (PCEs – sites for spawning, rearing, and migration), the factors responsible 

for that condition, and the resulting conservation value of the critical habitat overall; (2) the 

Environmental Baseline, which evaluates the condition of critical habitat in the action area, the 

                                                 
3
 This regulatory definition has been invalidated by Federal Courts.  
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factors responsible for that condition, and the conservation value of the critical habitat in the 

action area; (3) the Effects of the Action, which determines the direct and indirect impacts of the 

proposed Federal action and the effects of any interrelated or interdependent activities on the 

PCEs in the action area and how that will influence the conservation value of affected critical 

habitat units; and (4) Cumulative Effects, which evaluates the effects of future, non-Federal 

activities in the action area on the PCEs and how that will influence the conservation value of 

affected critical habitat units.  

 

For purposes of the adverse modification determination, we add the effects of the proposed 

Federal action on listed salmonids and green sturgeon critical habitat in the action area, and any 

Cumulative Effects to the Environmental Baseline and then determine if the resulting changes to 

the conservation value of critical habitat in the action area are likely to cause an appreciable 

reduction in the conservation value of critical habitat range-wide.  If the proposed action will 

negatively affect PCEs of critical habitat in the action area we then assess whether or not this 

reduction will impact the value of the DPS or ESU critical habitat designation as a whole.  

 

C.  Use of Best Available Scientific and Commercial Information  

 

To conduct the assessment, NMFS examined an extensive amount of information from a variety 

of sources.  Detailed background information on the biology and status of the listed species and 

critical habitat has been published in a number of documents including peer-reviewed scientific 

journals, primary reference materials, and governmental and non-governmental reports.  

Additional information regarding the effects of the project’s actions on the listed species in 

question, their anticipated response to these actions, and the environmental consequences of the 

actions as a whole was formulated from the aforementioned resources, the biological assessment 

for this project, and project meeting notes if applicable.  Information was also provided in e-mails, 

site visits, and telephone conversations between February 2011 and January 2012.  For 

information that has been taken directly from published, citable documents, those citations have 

been referenced in the text and listed at the end of this document.  

 

A complete administrative record of this consultation is on file at the NMFS North Central Coast 

Office (Administrative Record Number 151422SWR99SR190). 

 

 

IV.  STATUS OF THE SPECIES AND CRITICAL HABITAT 

 

This BO analyzes the effects of the bridge dismantling and dredging activities for the San 

Francisco-Oakland Bay Bridge East Span Seismic Project on the following Federally-listed 

species ESUs, DPSs, and designated critical in the action area that may be affected: 

 

Sacramento River winter-run Chinook salmon ESU (Oncorhynchus tshawytscha)  

Endangered (June 28, 2005, 70 FR 37160) 
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  Critical habitat (June 16, 1993, 58 FR 33212) 

 Central Valley spring-run Chinook salmon ESU (Oncorhynchus tshawytscha) 

Threatened (June 28, 2005, 70 FR 37160) 

Critical habitat (September 2, 2005, 70 FR 52488) 

Central Valley steelhead DPS (Oncorhynchus mykiss) 

Threatened (January 5, 2006, 71 FR 834) 

Critical habitat (September 2, 2005, 70 FR 52488)  

Central California Coast steelhead DPS (Oncorhynchus mykiss) 

Threatened (January 5, 2006, 71 FR 834) 

Critical habitat (September 2, 2005, 70 FR 52488) 

North American green sturgeon southern DPS (Acipenser medirostris) 

Threatened (April 7, 2006, 71 FR 17757) 

Critical habitat (October 9, 2009, 74 FR 52300) 

   

 

A.  Species Description and Life History 

 

1.  Chinook Salmon 

 

a.  General Life History for Chinook salmon 

 

Chinook salmon return to freshwater to spawn when they are three to eight years old (Healy 

1991).  Runs are designated on the basis of adult migration timing; however, distinct runs also 

differ in the degree of maturation at the time of river entry, thermal regime and flow 

characteristics of their spawning site, and actual time of spawning (Myers et al. 1998).  Both 

winter-run and spring-run Chinook salmon tend to enter freshwater as immature fish, migrate far 

upriver, and delay spawning for weeks or months.  For comparison, fall-run Chinook salmon enter 

freshwater at an advanced stage of maturity, move rapidly to their spawning areas on the 

mainstem or lower tributaries of rivers, and spawn within a few days or weeks of freshwater entry 

(Healey 1991).  Adult Sacramento River winter-run Chinook salmon enter San Francisco Bay 

from November through June (Hallock and Fisher 1985), and delay spawning until spring or early 

summer.  Adult Central Valley spring-run Chinook salmon leave the ocean to begin their 

upstream migration in late January and early February (CDFG 1998) and enter the Sacramento 

River between March and September, primarily in May and June (Yoshiyama et al. 1998, Moyle 

2002).  Lindley et al. (2007) indicates adult Central Valley spring-run Chinook salmon enter 

native tributaries from the Sacramento River primarily between mid-April and mid-June.  Central 

Valley spring-run Chinook salmon adults enter freshwater in the spring, hold over summer, and 

spawn in the fall.  Central Valley spring-run Chinook salmon juveniles typically spend a year or 

more in freshwater before migrating toward the ocean.  Adequate instream flows and cool water 

temperatures are more critical for the survival of Central Valley spring-run Chinook salmon due 

to over summering by adults and/or juveniles. 
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Sacramento River winter-run Chinook salmon spawn primarily from mid-April to mid-August, 

peaking in May and June, in the Sacramento River reach between Keswick Dam and the Red 

Bluff Diversion Dam.  Central Valley spring-run Chinook salmon typically spawn between 

September and October depending on water temperatures.  Chinook salmon generally spawn in 

gravel beds that are located at the tails of holding pools (USFWS 1995).  Eggs are deposited 

within the gravel where incubation, hatching, and subsequent emergence take place.  The upper 

preferred water temperature for spawning adult Chinook salmon is 55 degrees Fahrenheit (
o
F) 

(Chambers 1956) to 57
 o
F (Reiser and Bjornn 1979).  The length of time required for eggs to 

develop and hatch is dependent on water temperature, and quite variable.  

 

Sacramento River winter-run Chinook salmon fry (newly emerged juveniles) begin to emerge 

from the gravel in late June to early July and continue through October (Fisher 1994).  Central 

Valley spring-run Chinook salmon fry emerge from November to March and spend about 3 to 15 

months in freshwater prior to migrating towards the ocean (Keljson et al. 1981).  Post-emergent 

fry seek out shallow, nearshore areas with slow current and good cover, and begin feeding on 

small terrestrial and aquatic insects and crustaceans.  In the Sacramento River and other 

tributaries, juveniles may begin migrating downstream almost immediately following emergence 

from the gravel with emigration occurring from December through March (Moyle 2002).  Fry and 

parr may spend time rearing within riverine and/or estuarine habitats including natal tributaries, 

the Sacramento River, non-natal tributaries to the Sacramento River, and the delta. 

 

Within estuarine habitat, juvenile Chinook salmon movements are generally dictated by tidal 

cycles, following the rising tide into shallow water habitats from the deeper main channels, and 

returning to the main channels when the tide recedes (Levy and Northcote 1982; Levings 1982; 

Healey 1991).  Juvenile Chinook salmon forage in shallow areas with protective cover, such as 

intertidal and subtidal mudflats, marshes, channels and sloughs (McDonald 1960, Dunford 1975). 

As juvenile Chinook salmon increase in length, they tend to school in the surface waters of the 

main and secondary channels and sloughs, following the tides into shallow water habitats to feed 

(Allen and Hassler 1986).  Keljson et al. (1982) reported that juvenile Chinook salmon 

demonstrated a diel migration pattern, orienting themselves to nearshore cover and structure 

during the day, but moving into more open, offshore waters at night.  The fish also distributed 

themselves vertically in relation to ambient light.  During the night, juveniles were distributed 

randomly in the water column, but would school up during the day into the upper three meters of 

the water column.  Juvenile Sacramento River winter-run Chinook salmon migrate to the sea after 

only rearing in freshwater for four to seven months, and occur in the delta from October through 

early May (CDFG 1998).  Juvenile Chinook salmon were found to spend about 40 days migrating 

through the Delta to the mouth of San Francisco Bay and grew little in length or weight until they 

reached the Gulf of the Farallones (MacFarlane and Norton 2002).  Based on the mainly ocean-

type life history observed (i.e., fall-run Chinook salmon) MacFarlane and Norton (2002) 

concluded that unlike other salmonid populations in the Pacific Northwest, Central Valley 

Chinook salmon show little estuarine dependence and may benefit from expedited ocean entry. 
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b.  Species Status - Sacramento River winter-run Chinook Salmon 

 

Sacramento River winter-run Chinook salmon were originally listed as threatened in August 1989, 

under emergency provisions of the ESA, and formally listed as threatened in November 1990 (55 

FR 46515).  The ESU is represented by a single extant naturally spawning population that is 

confined to the upper Sacramento River in California’s Central Valley.  NMFS designated critical 

habitat for winter-run Chinook salmon on June 16, 1993 (58 FR 33212).  The ESU was 

reclassified as endangered on January 4, 1994 (59 FR 440), due to increased variability of run 

sizes, expected weak returns as a result of two small year classes in 1991 and 1993, and a 99 

percent decline between 1966 and 1991.  After completing status reviews in 2005, NMFS 

reconfirmed the endangered status of Sacramento River winter-run Chinook salmon on June 28, 

2005 (70 FR 37160).   
 

The Sacramento River winter-run Chinook salmon ESU has been completely displaced from its 

historical spawning habitat by the construction of Shasta and Keswick Dams.  Approximately, 299 

miles of tributary spawning habitat in the upper Sacramento River is now inaccessible to the ESU. 

Most components of the Sacramento River winter-run Chinook salmon life history (e.g., 

spawning, incubation, freshwater rearing) have been compromised by the habitat blockage in the 

upper Sacramento River.  The remaining spawning habitat in the upper Sacramento River is 

artificially maintained by cool water releases from Shasta and Keswick Dams, and the spatial 

distribution of spawners is largely governed by the water year type and the ability of the Central 

Valley Project to manage water temperatures in the upper Sacramento River.   

 

Between the time Shasta Dam was built and the listing of Sacramento River winter-run Chinook 

salmon as endangered, major impacts to the population occurred from warm water releases from 

Shasta Dam, juvenile and adult passage constraints at the Red Bluff Diversion Dam, water exports 

in the southern delta, acid mine drainage from Iron Mountain Mine, and entrainment at a large 

number of unscreened or poorly-screened water diversions (NMFS 1997).  The naturally 

spawning component of this ESU has exhibited marked improvements in abundance and 

productivity in the early and mid-part of this decade.  Population estimates in 2001 (8,224), 2002 

(7,441), 2003 (8,218), and 2004 (7,701) show a recent increase in the escapement of Sacramento 

River winter-run Chinook salmon.  These increases in abundance are encouraging, relative to the 

years of critically low abundance of the 1980s and early 1990s when numbers dipped as low as 

200 (Good et al. 2005).  However, returns of several West Coast Chinook salmon and coho 

salmon stocks were lower than expected in 2007, 2008, 2009, and 2010 numbers and show a 

precipitous decline with fish numbers of 2,542, 2,830, 4,658, and 1,596 respectively for these 

years (NMFS 2011 [JPE letter]).   

 

A captive broodstock artificial propagation program for Sacramento River winter-run Chinook 

salmon has operated since the early 1990s as part of recovery actions for this ESU.  As many as 

150,000 juvenile salmon have been released by this program, but in most cases the number of fish 

released was in the tens of thousands (Good et al. 2005).  NMFS reviewed this hatchery program 

in 2004 and concluded that as much as 10 percent of the natural spawners may be attributable to 
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the program’s support of the population (69 FR 33102).  The artificial propagation program has 

contributed to maintaining diversity through careful use of methods that ensure genetic diversity.  

If improvements in natural production continue, the artificial propagation program may be 

discontinued (69 FR 33102). 

 

Several actions have been taken to improve habitat conditions for Sacramento River winter-run 

Chinook salmon, including: improved management of Central Valley water that has increased 

freshwater survival, changes in ocean and inland fishing harvest that have increased ocean 

survival and adult escapement, and implementation of habitat restoration efforts throughout the 

Central Valley.  However, this population remains below established recovery goals (NMFS 

1997) and the naturally-spawned component of the ESU is dependent on one extant population in 

the Sacramento River.  There is particular concern about risks to the ESU’s genetic diversity, life-

history variability, local adaptation, and spatial structure (June 28, 2005, 70 FR 37160).   

 

The naturally spawning component of this ESU has exhibited marked improvements in abundance 

and productivity in the early and mid-part of this decade.  Population estimates in 2001 (8,224), 

2002 (7,441), 2003 (8,218), and 2004 (7,701) showed an increase in the escapement of 

Sacramento River winter-run Chinook salmon.  These increases in abundance were encouraging, 

relative to the years of critically low abundance of the 1980s and early 1990s when numbers 

dipped as low as 200 (Good et al. 2005).  However, returns of several West Coast Chinook 

salmon and coho salmon stocks were lower than expected in 2007, 2008, 2009, and 2010 numbers 

and show a precipitous decline with fish numbers of 2,542, 2,830, 4,658, and 1,596 respectively 

for these years (NMFS 2011 [JPE letter]).  Consistent with this downward population trend the 

ESU has experienced a negative growth rate over the last four years.  The recent further decline in 

abundance is of concern to NMFS.  However, this decline is due, in part, to poor marine survival 

conditions largely unrelated to ocean harvest, which has been low during much of this times 

(Williams et al. 2011)., The SWFSC’s most recent viability report concluded that the ESU 

remains in danger of extinction and will remain so until viability is re-established by multiple, 

low-risk populations within its historical spawning range (Williams et al. 2011).  Based on this 

report, NMFS’ status review (NMFS 2011a) recommended maintaining the endangered listing 

determination for this species.  NMFS reaffirmed no change to the listing of endangered for 

Sacramento River winter-run Chinook salmon ESU on August 5, 2011 (76 FR 50447). 

 

c.  Species Status - Central Valley spring-run Chinook Salmon 

 

Central Valley spring-run Chinook salmon were listed as threatened on September 16, 1999 (64 

FR 50394).  This ESU consists of spring-run Chinook salmon occurring in the Sacramento River 

Basin.  After completing the status reviews in 2005, NMFS reconfirmed the threatened status of 

Central Valley spring-run Chinook salmon on June 28, 2005 (70 FR 37160).  As part of the listing 

determinations, NMFS made several changes involving West Coast hatchery populations. Central 

Valley spring-run Chinook salmon from the Feather River and Feather River Hatchery (FRH) 

have been included as part of the ESU (70 FR 37160).  Central Valley spring-run Chinook salmon 
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in the Feather River were included in the ESU because they are believed by NMFS to be the only 

population in the ESU that displays early run timing.  This early run timing is considered by 

NMFS to represent an important evolutionary legacy of the spring-run populations that once 

spawned above Oroville Dam (70 FR 37160).  The Feather River Hatchery (FRH) population is 

closely related genetically to the natural Feather River population.  The FRH’s goal is to release 

five million spring-run Chinook salmon per year.  Recent releases have ranged from about one-

and-a-half to five million fish, with most releases below five million fish (Good et al. 2005). 

 

Historically, the predominant salmon run in the Central Valley was the spring-run Chinook 

salmon.  Extensive construction of dams throughout the Sacramento-San Joaquin basin has 

reduced the Central Valley spring-run Chinook salmon run to only a small portion of its historical 

distribution.  The Central Valley drainage as a whole is estimated to have supported Central 

Valley spring-run Chinook salmon runs as large as 600,000 fish between the late 1880s and 1940s 

(CDFG 1998).  The ESU has been reduced to only three naturally-spawning populations that are 

free of hatchery influence from an estimated 17 historic populations
4.
  These three populations 

(spawning in three tributaries to the Sacramento River - Deer, Mill, and Butte creeks), are in close 

geographic proximity, increasing the ESU’s vulnerability to disease or catastrophic events.  

Although the recent 5-year mean abundance for these three populations remains relatively small 

(ranging from 500 to over 4,500 spawners), short and long-term productivity trends are positive, 

and populations sizes have shown continued increases over the abundance levels of the 1980s. 

 

Several actions have been taken to improve habitat conditions for Central Valley spring-run 

Chinook salmon, including: improved management of Central Valley water; various habitat 

restoration efforts in the Central Valley; and changes in freshwater harvest management measures. 

 Although protective measures likely have contributed to recent increases in Central Valley 

spring-run Chinook salmon abundance, the ESU is still below levels observed from the 1960s 

through 1990.  Threats from hatchery production (i.e., competition for food between naturally-

spawned and hatchery fish, run hybridization and genomic homogenization), climatic variation, 

high temperatures, predation, and water diversions still persist.  Because wild Central Valley 

spring-run Chinook salmon ESU populations are confined to relatively few remaining watersheds 

and continue to display broad fluctuations in abundance, the Biological Review Team (BRT) 

(Good et al. 2005) concluded that the ESU is likely to become endangered within the foreseeable 

future.   

 

Data from the 2007 adult Central Valley spring-run Chinook salmon return counts and estimates 

indicates a decline in returning adults across the range of Central Valley spring-run Chinook 

salmon within the Central Valley of California.  From 2007-2009 the Central Valley experienced 

drought conditions and low river and stream discharges, a contributing factor to population 

declines.  Additionally, ocean conditions are suspected as the principal short term cause because 

of the wide geographic range of declines (Southwest Fisheries Science Center 2008).  With a few 

exceptions, Central Valley spring-run Chinook populations have declined over the past 10 years, 

                                                 
4 
There has also been a small run in Big Chico Creek in recent years (Good et al. 2005). 
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particularly since 2006.  The only Central Valley spring-run Chinook salmon populations that 

seemed to have improved are in Battle Creek and Clear Creek.  Overall, the status of the Central 

Valley spring-run Chinook salmon ESU has probably deteriorated since the status reviews in 

2005, and the species likely has an increased risk of extinction (Williams et al. 2011).  Based on 

this information, NMFS has chosen to maintain the threatened listing for this species (76 FR 

50447), but recommends reviewing Central Valley spring-run Chinook status again in 2-3 years, 

(instead of the normal 5 years) if species numbers do not improve (NMFS 2011b). 

 

2.  Steelhead 

 

a.  General Life History - Steelhead 

 

Steelhead are an anadromous form of Oncorhynchus mykiss, spending some time in both 

freshwater and saltwater.  The older juvenile and adult life stages occur in the ocean, until the 

adults ascend freshwater streams to spawn.  Unlike Pacific salmon, steelhead are iteroparous, or 

capable of spawning more than once before death (Busby et al. 1996).  Although one-time 

spawners are the great majority, Shapolov and Taft (1954) reported that repeat spawners are 

relatively numerous (17.2 percent) in California streams; and may spawn one to four times over 

their lifetime.  Eggs (laid in gravel nests called redds), alevins (gravel dwelling hatchlings), fry 

(juveniles newly emerged from stream gravels), and young juveniles, remain in freshwater until 

they become large enough to migrate to the ocean to finish rearing and maturing to adults.  

General reviews for steelhead in California document much variation in life history (Shapovalov 

and Taft 1954, Barnhart 1986, Busby et al. 1996, McEwan 2001).  Although variation occurs, 

coastal California steelhead usually live in freshwater for two years, then spend one or two years 

in the ocean before returning to their natal stream to spawn.  Steelhead from the tributaries of San 

Francisco Bay typically migrate to freshwater between November and April, peaking in January 

and February.  They migrate to the ocean as juveniles from March through June, with peak 

migration occurring in April and May (Fukushima and Lesh 1998). 

 

Steelhead fry generally rear in edgewater habitats and move gradually into pools and riffles as 

they grow larger.  Cover is an important habitat component for juvenile steelhead, both as a 

velocity refuge and as a means of avoiding predation (Shirvell 1990, Meehan and Bjornn 1991).  

Steelhead, however, tend to use riffles and other habitats not strongly associated with cover during 

summer rearing more than other salmonids.  Young steelhead feed on a wide variety of aquatic 

and terrestrial insects, and emerging fry are sometimes preyed upon by older juveniles.  Rearing 

steelhead juveniles prefer water temperatures of 7.2-14.4 degrees Celsius (˚C) and have an upper 

lethal limit of 23.9˚C (Barnhart 1986, Bjornn and Reiser 1991).  They can survive in water up to 

27˚C with saturated dissolved oxygen conditions and a plentiful food supply.  Fluctuating diurnal 

water temperatures also aid in survivability of salmonids (Busby et al. 1996). 
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Juvenile steelhead emigrate episodically from natal streams during fall, winter, and spring high 

flows.  Barnhart (1986) reported that steelhead smolts in California range in size from 140 to 210 

millimeter (mm) fork length.  

 

b.  Species Status - Central Valley steelhead 

 

Central Valley steelhead were listed as threatened on March 19, 1998 (63 FR 13347), with 

populations in the Sacramento and San Joaquin River basins in California’s Central Valley.  

NMFS evaluated the listing status of Central Valley steelhead and on June 14, 2004, proposed 

maintaining the threatened listing determination (69 FR 33102).  On January 5, 2006, NMFS 

made a final listing determination, reconfirming the threatened status of Central Valley steelhead 

(71 FR 834).  As part of the listing determination, NMFS included Central Valley steelhead 

produced at the Coleman and FRH hatcheries as part of the DPS.   

 

Central Valley steelhead historically were well-distributed throughout the Sacramento and San 

Joaquin Rivers (Busby et al. 1996).  Although it appears Central Valley steelhead remain widely 

distributed in Sacramento River tributaries, the vast majority of historical spawning areas are 

currently above impassable dams.  Historic Central Valley steelhead run sizes were estimated at 

one to two million spawners in the Central Valley prior to 1850, and approximately 40,000 

spawners in the 1960s.  Over the past 40 years, the naturally-spawned steelhead populations in the 

upper Sacramento River have declined substantially.  Central Valley steelhead spawning above 

the Red Bluff Diversion Dam has a small population size (the most recent five-year mean is less 

than 2,000 adults) and exhibits strongly negative trends in abundnace and population growth rate. 

 However, there have not been any escapment estimates made for the area above the Red Bluff 

Diversion Dam since 1993, due to changes in dam operations.  The only recent DPS-level 

estimate of abundance is a crude extrapolation from the incidental catch of out-migrating juvenile 

steelhed captured in a midwater trawl sampling program for juvenile Chinook salmon below the 

confluence of the Sacramento and San Joaquin Rivers.  Based on this extrapolation, it is estimated 

that 3,600 females spawned in the Central Valley. 

 

Until recently, steelhead were thought to be extirpated from the San Joaquin River system.  

Recent monitoring has detected small self-sustaining populations of steelhead in the Stanislaus, 

Mokelumne, Calaveras, and other streams previously thought to be devoid of steelhead (McEwan 

2001).  On the Stanislaus River, steelhead smolts have been captured in rotary screw traps at 

Caswell State Park and Oakdale each year since 1995 (Demko et al. 2000).  Incidental catches and 

observations of steelhead juveniles also have occurred on the Tuolumne and Merced Rivers 

during fall-run Chinook salmon monitoring activities, indicating that steelhead are widespread, if 

not abundant, throughout accessible streams and rivers in the Central Valley (Good et al. 2005).   

 

The 2005 status review concluded that the Central Valley steelhead DPS presently is in danger of 

extinction (Good et al. 2005).  Steelhead have been extirpated from most of their historical range 

in this region.  Habitat concerns in this DPS focus on the widespread degradation, destruction, and 
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blockage of freshwater habitat within the region, and water allocation problems.  Widespread 

hatchery production of introduced steelhead within this DPS also raises concerns about the 

potential ecological interactions between introduced and native stocks.  Because the Central 

Valley steelhead population has been fragmented into smaller isolated tributaries without any 

large source population, and the remaining habitat continues to be degraded by water diversions, 

the population remains at an elevated risk for future population declines.  Emigrating Central 

Valley steelhead use the lower reaches of the Sacramento River and the delta for rearing and as a 

migration corridor to the ocean.  Juvenile steelhead in the Sacramento River Basin migrate 

downstream during most months of the year, but the peak period of emigration occurs in the 

spring, with a much smaller peak in the fall. The most recent reviews, indicate that the Central 

Valley steelhead DPS may have worsened, from when it was considered endangered if extinction 

in 2005.  Catch data from the Chipps Island monitoring program suggests that natural steelhead 

production has continued to decline.  The most recent biological information indicates that the 

extinction risk of this DPS has increased since the 2005 status review.  Several of the listing 

factors contributed to the decline including the drought and ocean conditions (Williams et al.  

2011).  Based on this information, NMFS choose to maintain the threatened listing for this species 

(76 FR 50447), but recommends reviewing Central Valley steelhead status again in 2-3 years, 

(instead of the normal 5 years) if species numbers do not improve (NMFS 2011c). 

 

c.  Species Status - Central California Coast steelhead 

 

Central California Coast steelhead were listed as threatened on August 18, 1997 (62 FR 43937), 

with populations in coastal California streams from the Russian River to Aptos Creek, and several 

tributaries of San Francisco, San Pablo and Suisun Bays.  NMFS evaluated the listing status of 

Central California Coast steelhead and on June 14, 2004, proposed maintaining the threatened 

listing determination (69 FR 33102).  On January 5, 2006, NMFS made a final listing 

determination reconfirming the threatened status of Central California Coast steelhead (71 FR 

834).  As part of the new listing determination, NMFS included Central California Coast 

steelhead produced at the Don Clausen Hatchery and Kingfisher Flat Hatchery/Scott Creek 

(Monterey Bay Salmon and Trout Project) as part of the DPS.  

  

Historically, approximately 70 populations
5 
of steelhead existed in the CCC steelhead DPS 

(Spence et al. 2008).  Many of these populations (about 37) were independent, or potentially 

independent, meaning they had a high likelihood of surviving for 100 years absent anthropogenic 

impacts (Bjorkstedt et al. 2005).  The remaining populations were dependent upon immigration 

from nearby CCC steelhead DPS populations to ensure their viability (McElhaney et al. 2000, 

Bjorkstedt et al. 2005).   

 

                                                 
5
 Population as defined by Bjorkstedt et al. 2005 and McElhaney et al. 2000 as, in brief summary, a group of fish of 

the same species that spawns in a particular locality at a particular season and does not interbreed substantially with 

fish from any other group.  Such fish groups may include more than one stream.  These authors use this definition as a 

starting point from which they define four types of populations (not all of which are mentioned here). 
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While historical and present data on abundance are limited, CCC steelhead numbers are 

substantially reduced from historical levels.  A total of 94,000 adult steelhead were estimated to 

spawn in the rivers of this DPS in the mid-1960s, including 50,000 fish in the Russian River - the 

largest population within the DPS (Busby et al. 1996).  Recent estimates for the Russian River are 

on the order of 4,000 fish (NMFS 1997).  Abundance estimates for smaller coastal streams in the 

DPS indicate low but stable levels with recent estimates for several streams (Lagunitas, Waddell, 

Scott, San Vincente, Soquel, and Aptos creeks) of individual run sizes of 500 fish or less (62 FR 

43937).  Some loss of genetic diversity has been documented and attributed to previous among-

basin transfers of stock and local hatchery production in interior populations in the Russian River 

(Bjorkstedt et al. 2005). Similar losses in genetic diversity in the Napa River may have resulted 

from out-of-basin and out-of-DPS releases of steelhead in the Napa River basin in the 1970s and 

80s.  These transfers included fish from the South Fork Eel River, San Lorenzo River, Mad River, 

Russian River, and the Sacramento River.  In San Francisco Bay streams, reduced population 

sizes and fragmentation of habitat has likely also led to loss of genetic diversity in these 

populations.  For more detailed information on trends in CCC steelhead abundance, see: Busby et 

al. 1996, NMFS 1997, and Good et al. 2005, Spence et al. 2008. 

 

CCC steelhead have experienced serious declines in abundance, and long-term population trends 

suggest a negative growth rate.  This indicates the DPS may not be viable in the long term.  DPS 

populations that historically provided enough steelhead strays to support dependent populations 

may no longer be able to do so, placing dependent populations at increased risk of extirpation.  

However, because CCC steelhead have maintained a wide distribution throughout the DPS, 

roughly approximating the known historical distribution, CCC steelhead likely possess a 

resilience that is likely to slow their decline relative to other salmonid species in worse condition. 

A recent status review concludes that steelhead in the CCC steelhead DPS remain “likely to 

become endangered in the foreseeable future” (Good et al. 2005).  On January 5, 2006, NMFS 

issued a final determination that the CCC steelhead DPS is a threatened species, as previously 

listed (71 FR 834).  

 

A more recent viability assessment of CCC steelhead concluded that populations in watersheds 

that drain to San Francisco Bay are highly unlikely to be viable, and that the limited information 

available did not indicate that any other CCC steelhead populations could be demonstrated to be 

viable
6
 (Spence et al. 2008).  Although there were average returns (based on the last ten years of 

data) of adult CCC steelhead during 2007/08, research monitoring data from the 2008/09 and 

2009/10 adult CCC steelhead returns indicate a decline in returning adults across their range 

compared to the last ten years.  The most recent status update concludes that steelhead in the CCC 

steelhead DPS remain “likely to become endangered in the foreseeable future” (Williams et al. 

2011), as new and additional information available since Good et al. (2005) does not appear to 

suggest a change in extinction risk.  On August 15, 2011, NMFS chose to maintain the threatened 

status of  the CCC steelhead DPS (76 FR 50447).  

 

                                                 
6 Viable populations have a high probability of long-term persistence (> 100 years). 
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3. Green Sturgeon 

 

a. General Life History – Green Sturgeon 

 

North American green sturgeon are the most widely distributed, and most marine-oriented of 

sturgeon species belonging to the family Acipenseridae.  Like all sturgeon, North American green 

sturgeon are anadromous, long-lived, and a slow growing species (Adams et al. 2002).  Along the 

Pacific Coast, North American green sturgeon have been documented offshore from Ensenada, 

Mexico to the Bering Sea, Alaska and found in freshwater rivers from the Sacramento River to 

British Columbia (Moyle 2002).   

 

Two sub-populations, or DPS of North American green sturgeon have been identified along the 

Pacific Coast.  These DPS were identified based on evidence of spawning site fidelity (indicating 

multiple DPS tendencies), and on genetic analysis that indicates differences at least between the 

Klamath River and San Pablo Bay samples (Adams et al. 2002, Israel et al. 2004).  The two 

identified DPS are: (1) a northern DPS consisting of populations in coastal watersheds northward 

of and including the Eel River; and (2) a southern DPS consisting of coastal and Central Valley 

populations south of the Eel River, with the only known spawning population occurring in the 

Sacramento River.     

 

Data from commercial trawl fisheries and tagging studies indicate green sturgeon occupy waters 

within the 110 m contour on the continental shelf (NMFS 2005, Erickson and Hightower 2007).  

During the late summer and early fall, subadults and non-spawning adult green sturgeon 

frequently can be found aggregating in estuaries along the Pacific coast (Emmett et al. 1991, 

Moser and Lindley 2007).  Particularly large concentrations of green sturgeon from both the 

northern and southern populations occur in the Columbia River estuary, Willapa Bay, Grays 

Harbor and Winchester Bay, with smaller aggregations in Humboldt Bay, Tillamook Bay, 

Nehalem Bay, San Francisco and San Pablo Bays (Emmett et al. 1991, Moyle et al. 1992, and 

Beamesderfer et al. 2007).  

 

Of the two DPS, only the southern DPS is listed as a threatened species under the ESA.  Co-

occurrence of both northern and southern DPS green sturgeon within the Pacific Coast range is 

known, thus green sturgeon observed outside of natal rivers may belong to either DPS.  Therefore, 

the geographical area occupied by the southern DPS is defined as the entire west coast range 

occupied by green sturgeon in North America.  Within this range, southern DPS green sturgeon 

have been confirmed to occur from Graves Harbor, Alaska, to Monterey Bay, California (Lindley 

et al. 2008). Thesy are known to occur in nearshore marine waters, and are commonly observed in 

coastal bays, estuaries, and coastal marine waters from southern California to Alaska.   

 

There is limited available data for green sturgeon on habitat usage, distribution and activities 

while present in nearshore coastal marine waters.  New information regarding the migration and 

habitat use of the southern DPS green sturgeon has emerged.  Lindley et al. (2008) report large-
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scale migrations of green sturgeon along the Pacific Coast.  It appears that southern DPS green 

sturgeon are migrating considerable distances up the Pacific Coast into other estuaries, 

particularly the Columbia River.   

 

Kelly et al. (2007) indicated that green sturgeon enter the San Francisco Estuary during the spring 

and remain until autumn (see Table 6 in text).  The authors studied the movement of adults in the 

San Francisco Estuary and found them to make significant long-distance movements with distinct 

directionality.  The movements were not found to be related to salinity, current, or temperature, 

and Kelly et al. (2007) surmised that they are related to resource availability and foraging 

behavior.  Acoustical tagging studies on the Rogue River (Erickson et al. 2002) have shown that 

adult green sturgeon will hold for as much as 6 months in deep (> 5m), low gradient reaches or off 

channel sloughs or coves of the river during summer months when water temperatures were 

between 15
o
C and 23

o
C.  When ambient temperatures in the river dropped in autumn and early 

winter (<10
o
C) and flows increased, fish moved downstream and into the ocean. Erickson et al. 

(2002) surmised that this holding in deep pools was to conserve energy and utilize abundant food 

resources.  Benson et al. (2007) found similar behavior on the Klamath and Trinity River systems 

with adult sturgeon acoustically tagged during their spawning migrations.  Most fish held over the 

summer in discrete locations characterized by deep, low velocity pools until late fall or early 

winter when river flows increased with the first storms of the rainy season.  Fish then moved 

rapidly downstream and out of the system.  Recent data gathered from acoustically tagged adult 

green sturgeon revealed comparable behavior by adult fish on the Sacramento River based on the 

positioning of adult green sturgeon in holding pools on the Sacramento River above the Glenn 

Colusa Irrigation District (GCID) diversion (RM 205).  Studies by Heublein (2006, 2009) and 

Vogel (2008) have documented the presence of adults in the Sacramento River during the spring 

and through the fall into the early winter months.  These fish hold in upstream locations prior to 

their emigration from the system later in the year.  Like the Rogue and Klamath river systems, 

downstream migration appears to be triggered by increased flows, decreasing water temperatures, 

and occurs rapidly once initiated.  It should also be noted that some adults rapidly leave the 

system following their suspected spawning activity and enter the ocean only in early summer 

(Heublein 2006).  This behavior has also been observed on the other spawning rivers (Benson et 

al. 2007) but may have been an artifact of the stress of the tagging procedure in that study. 

 

Confirmed spawning populations of North American green sturgeon currently are found in only 

three river systems, the Sacramento and Klamath Rivers in California, and the Rogue River in 

southern Oregon (Erickson et al. 2002, Farr and Kern, 2005).  During the late summer and early 

fall, sub-adults and nonspawning adult green sturgeon frequently can be found aggregating in 

estuaries along the Pacific coast (Emmett et al. 1991).  Relatively large concentrations occur in 

the Columbia River estuary, Willapa Bay, and Grays Harbor, with smaller aggregations in San 

Francisco Estuary (Emmett et al 1991, Moyle et al. 1992).   

 

Adult green sturgeon are believed to spawn every two to four years and generally exhibit fidelity 

to their spawning site.  Green sturgeon reach sexual maturity only after several years of growth;  



 

 

 
24 
 

first spawning generally occurs at 15 years of age for males, and 17 years for females.  Green 

sturgeon may migrate long distances upstream to reach spawning habitat.  Southern DPS green 

sturgeon adults typically begin their upstream spawning migrations into the San Francisco Bay by 

late February to early March, reach Knights Landing by April, and spawn between March and July 

(Heublein 2006).  Peak spawning is believed to occur between mid-April to mid-June and thought 

to occur in deep, fast water (> 3 m) of large rivers (Emmett et al. 1991, Adams et al. 2002).   

 

Juvenile green sturgeon spend from one to four years in fresh and estuarine waters before they 

enter the ocean (Nakamoto et al. 1995, Adams et al. 2002).  Juvenile green sturgeon have been 

salvaged at the Harvey O. Banks Pumping Plant and the John E. Skinner Fish Facility in the south 

Delta, and captured in trawling studies by the CDFG during all months of the year (CDFG 2002).  

The majority of these fish were between 200 and 600 mm indicating they were from 2 to 3 years 

of age based on Klamath River age distribution work by Nakamoto et al. (1995).  The lack of a 

significant proportion of juveniles smaller than approximately 200 mm in the Delta indicates 

juvenile southern DPS green sturgeon likely hold in the mainstem Sacramento River, as suggested 

by Kyndard et al. (2005).  Laboratory studies conducted by Allen and Cech, Jr. (2007) also 

indicated that juveniles spend approximately the first six months in fresh to brackish water and 

then transition into salt water at about 1.5 years of age (752 ± 7 mm).  At approximately 100 to 

170 dph, juvenile green sturgeon were able to tolerate prolonged exposure to salt water, however, 

there was decreased growth and activity levels, and mortality for some individuals at 100 dph.  

This data is consistent with the study conducted by Nakamoto et al. (1995), which indicated 

juveniles spend one to four years in fresh and estaurine waters, and disperse into salt water when 

at lengths of 300-750 mm.    

 

Young green sturgeon appear to rear for the first one to two months in the Sacramento River 

between Keswick Dam and Hamilton City (CDFG 2002).  Juvenile green sturgeon first appear in 

USFWS sampling efforts at RBDD in June and July at lengths ranging from 24 to 31 mm fork 

length (CDFG 2002, USFWS 2002).  The mean yearly total length of post-larval green sturgeon 

captured in rotary screw traps at the RBDD ranged from 26 mm to 34 mm between 1995 and 2000 

indicating they are approximately 2 weeks old.  The mean yearly total length of post-larval green 

sturgeon captured in the GCID rotary screw trap, approximatley 30 miles downstream of RBDD 

ranged from 33 mm to 44 mm between 1997 and 2005 (CDFG, unpublished data), indicating they 

are approximately three weeks old (Van Eenennaam et al. 2001).  

 

Both adult and juvenile green sturgeon are primarily benthic feeders (Moyle 2002).  Adult green 

sturgeon are believed to feed mainly upon benthic invertebrates such as clams, mysid and grass 

shrimp, and amphipods (Radtke 1966, Adams et al. 2002), and to some extent on fish.  Adult 

sturgeon caught in Washington State waters were found to have fed on Pacific sand lance 

(Ammodytes hexapterus) and callianassid shrimp (Moyle et al. 1992).  Dumbauld et al. (in prep) 

noted that large green sturgeon collected in Willapa Bay, Washington in 2003 fed on thalassinid 

shrimp and fish.  Adults captured in the Sacramento-San Joaquin Delta are known to feed on 

invertebrates such as shrimp, mollusks, amphipods, and additionally upon small fish (Adams et al. 
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2002).   

 

Juvenile green sturgeon in the San Francisco Estuary have been shown to feed on opossum shrimp 

(Neomysis mercedie) and amphipods (Corophium spp.) (Moyle 2002).  Radtke (1966) examined 

74 juvenile southern DPS green sturgeon caught with gill nets and otter trawl in the Delta.  

Corophium spp. appeared to be the most important food of smaller green sturgeon and was the 

only item found in the eight smaller green sturgeon (190–390 mm) examined in the fall.  All those 

examined in the spring and summer had eaten Corophium, which made up over half the volume of 

their diet during these seasons.  Neomysis awatschensis (opossum shrimp) was also utilized 

heavily during spring and summer.  Little is known of the behavioral dynamics of these juveniles, 

such as habitat preference and water column usage; however, based on diet work reported above 

and feeding morphology, juveniles are presumed to be benthically oriented.   

 

Migratory corridors are downstream of the spawning areas and include the mainstem Sacramento 

River, delta, and estuary.  These corridors allow the upstream passage of adults and the 

downstream emigration of juveniles.  Migratory habitat condition is strongly affected by the 

presence of barriers which can include dams, unscreened or poorly screened diversions, and 

degraded water quality.  Both spawning areas and migratory corridors are comprised of rearing 

habitat for juveniles, which feed and grow before and during their one to four year residence in 

fresh and estuarine waters.  Rearing habitat condition and function may be affected by variation in 

annual and seasonal flow and temperature characteristics.   

 

b. Population Trend – southern DPS green sturgeon 

 

The precise population size of southern DPS green sturgeon is unknown, but is clearly much 

smaller than the northern DPS, and is, therefore more vulnerable to catastrophic events.  

Population abundance information concerning the southern DPS green sturgeon is described in the 

NMFS status reviews (Adams et al. 2002, BRT 2005).  Limited population abundance 

information comes from incidental captures of southern DPS green sturgeon from the white 

sturgeon monitoring program by the CDFG sturgeon tagging program (CDFG 2002).  CDFG 

utilizes a multiple-census or Peterson mark-recapture method to estimate the legal population of 

white sturgeon captures in trammel nets.  By comparing ratios of white sturgeon to green sturgeon 

captures, CDFG provides estimates of adult and subadult southern DPS green sturgeon 

abundance.  Estimated abundance between 1954 and 2001 ranged from 175 fish to more than 

8,000 per year and averaged 1,509 fish per year.  Unfortunately, there are many biases and errors 

associated with these data, and CDFG does not consider these estimates reliable.  Fish monitoring 

efforts at RBDD and GCID on the upper Sacramento River have captured between 0 and 2,068 

juvenile southern DPS green sturgeon per year (Adams et al. 2002).  

 

Recent spawning population estimates using sibling-based genetics by Israel (2006b) indicates a 

maximum spawning population of 32 spawners in 2002, 64 in 2003, 44 in 2004, 92 in 2005, and 

124 in 2006 above RBDD (with an average of 71).  Based on the length and estimated age of post-
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larvae captured at RBDD (approximately two weeks of age) and GCID (downstream; 

approximately three weeks of age), it appears the majority of southern DPS green sturgeon are 

spawning above RBDD.  Note, there are many assumptions with this interpretation (i.e., equal 

sampling efficiency and distribution of post-larvae across channels) and this information should 

be considered cautiously. 

 

Juvenile entrainment data from the Sacramento-San Joaquin Delta pumping facilities of the 

Central Valley Project and State Water Project provide an indication of how green sturgeon 

abundance has changed since 1968.  The estimated average number of green sturgeon entrained 

each year at the State of California’s John Skinner Fish Facility prior to 1986 was 732; from 1986 

on, the average number decreased to 47.  At the Federal Tracy Fish Collection Facility, the 

average prior to 1986 was 889; from 1986 to 2001 the average was 32 (70 FR 17386).  Additional 

analysis of fish entrainment at the these fish facilities indicates that take of both southern DPS 

green sturgeon and white sturgeon per acre-foot of water exported has decreased substantially 

since the 1960s.  Decreases in numbers of green sturgeon entrained in these facilities occurred 

while water export levels at both facilities have increased substantially (i.e. more water was 

pumped, but fewer green sturgeon were entrained).  

 

Catches of subadult and adult southern DPS green sturgeon by the California Department of 

Water Resources Interagency Ecological Program (IEP) between 1996 and 2004 ranged from one 

to 212 green sturgeon per year (212 occurred in 2001), however, the portion of these captures 

consisting of southern DPS green sturgeon is unknown as the fish were primarily captured in San 

Pablo Bay which is known to consist of a mixture of northern and southern DPS green sturgeon.   

 

Recent habitat evaluations conducted in the upper Sacramento and Feather Rivers suggest that, as 

for anadromous salmonids, large amounts of potential spawning habitat were made inaccessible or 

altered by dams (BRT 2005).  Current spawning habitat for green sturgeon has been reduced to a 

limited area of the upper Sacramento River.  There are at least two records of confirmed adult 

sturgeon observation in the Feather River (Beamesderfer et al. 2004).  However, there are no 

observations of juvenile or larval sturgeon even prior to the 1960s when Oroville Dam was built 

(BRT 2005).  There are unconfirmed reports that green sturgeon may spawn in the Feather River 

during high flow years (CDFG 2002).  

 

While there is no direct record of green sturgeon occurrence in the San Joaquin River upstream of 

the Delta, indirect evidence has been discussed in a variety of sources (Moyle 2002, Lindley et al. 

2004).  Spawning in the San Joaquin River system has not been recorded, but alterations of the 

San Joaquin River tributaries (Stanislaus, Tuolumne, and Merced Rivers) and its mainstem 

occurred early in the European settlement of the region.  During the later half of the 1800s, 

impassable barriers were built on these tributaries where the water courses left the foothills and 

entered the valley floor.  Therefore, these low elevation dams have blocked potentially suitable 

spawning habitats located further upstream for over a century.  Additional destruction of riparian 

and stream channel habitat by industrialized gold dredging further disturbed any valley floor 
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habitat that was still available for sturgeon spawning.  It is likely that both white and green 

sturgeon utilized the San Joaquin River basin for spawning prior to the onset of European 

influence.  This assumption is based on past use of the region by populations of Central Valley 

spring-run Chinook salmon and Central Valley steelhead which require similar spawning habitat 

to sturgeon.  Although these two populations of salmonids have either been extirpated or greatly 

diminished in their use of the San Joaquin River basin over the past two centuries, their historical 

presence indicates that suitable spawning habitat for sturgeon once existed, such as clear, deep, 

cold and cobble-bottom stream reaches.   

 

The most recent status review update concluded that the southern DPS green sturgeon is likely to 

become endangered in the foreseeable future due to the substantial loss of spawning habitat, the 

concentration of a single spawning population in one section of the Sacramento River, and 

multiple other risks to the species (BRT 2005).  Based on this information, the southern DPS 

green sturgeon was Federally-listed as threatened on April 7, 2006 (71 FR 17757).  

 

B.  Critical Habitat Status 

 

1.  Salmonid Critical Habitat 

 

Designated critical habitat for Sacramento winter-run Chinook includes the Sacramento River 

from Keswick Dam in Shasta County (River Mile [RM] 302) to Chipps Island (RM 0) at the 

westward margin of the Sacramento-San Joaquin Delta; all waters from Chipps Island westward 

to Carquinez Bridge, including Honker Bay, Grizzly Bay, Suisun Bay, and Carquinez Strait; all 

waters of San Pablo Bay westward of the Carquinez Bridge; and all waters of San Francisco Bay 

north of the SFOBB (June 16, 1993, 58 FR 33212).  The critical habitat designation identifies 

physical and biological features of the habitat that are essential to the conservation of the species 

and that may require special management consideration and protection.   

 

Critical habitat has  been designated for Central Valley spring-run Chinook salmon, including 

approximately 1,150 miles of stream habitat within the Central Valley and an additional 254 

square miles of estuarine habitat in Suisun, San Pablo, and San Francisco Bays (70 FR 52488).   

 

Central Valley steelhead designated critical habitat  includes approximately 2,317 miles of stream 

habitat within the Central Valley and an additional 254 square miles of estuarine habitat in Suisun, 

San Pablo and San Francisco Bays (70 FR 52488).   

 

Critical habitat has been designated for Central California Coast steelhead, including 

approximately 1,676 miles of stream habitat in central coastal California and an additional 386 

square miles of estuarine habitat in San Francisco and San Pablo bays (70 FR 52488).   

 

The condition of salmon and steelhead critical habitat, specifically its ability to provide for their 

conservation, has been degraded from conditions known to support viable salmonid populations.  
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NMFS has determined that present depressed population conditions are, in part, the result of the 

following human-induced factors affecting critical habitat
7:

  logging, agricultural and mining 

activities, urbanization, stream channelization, dams, wetland loss, and water withdrawals, 

including unscreened diversions for irrigation.  Impacts of concern include alteration of 

streambank and channel morphology, alteration of water temperatures, loss of spawning and 

rearing habitat, fragmentation of habitat, loss of downstream recruitment of spawning gravels and 

large woody debris, degradation of water quality, removal of riparian vegetation resulting in 

increased streambank erosion, loss of shade (higher water temperatures) and loss of nutrient 

inputs (Busby et al. 1996, 58 FR 33212, 70 FR 52488).  Water development has drastically altered 

natural hydrologic cycles in many California streams.  Alteration of flows results in migration 

delays, loss of suitable habitat due to dewatering and blockage; stranding of fish from rapid flow 

fluctuations; entrainment of juveniles into poorly screened or unscreened diversions, and 

increased water temperatures harmful to salmonids.  Overall, current condition of salmonid 

critical habitat is degraded, and does not provide the full extent of conservation value necessary 

for the recovery of these species. 

 

2. Green Sturgeon 

 

Critical habitat was designated for the southern DPS of green sturgeon on October 9, 2009 (74 FR 

52300) and includes coastal United States marine waters within 60 fathoms depth from, and 

including, Monterey Bay, California, north to Cape Flattery, Washington, including the Strait of 

Juan de Fuca, Washington, to its United States boundary.   

 

The current condition of critical habitat for the southern DPS of green sturgeon is degraded over 

its historical conditions (71 FR52084, 74 FR 52300).  It does not provide the full extent of 

conservation values necessary for the recovery of the species, particularly in the upstream riverine 

habitat of the Sacramento River.  In particular, passage and water flow PCEs have been impacted 

by human actions, substantially altering the historical river characteristics in which the southern 

DPS of green sturgeon evolved.  In addition, the alterations to the Sacramento-San Joaquin River 

Delta may have a particularly strong impact on the survival and recruitment of juvenile green 

sturgeon due to their protracted rearing time in the delta and estuary.  Loss of individuals during 

this phase of the life history of green sturgeon represents losses to multiple year classes rearing in 

the Delta, which can ultimately impact the potential population structure for decades to come. 

 

C. Global Climate Change 

 

Global climate change presents an additional potential threat to salmonids and southern DPS 

green sturgeon, and their respective critical habitat.  Modeling of climate change impacts in 

California suggests that average summer air temperatures are expected to increase (Lindley et al. 

                                                 
7
  Other factors, such as over fishing and artificial propagation have also contributed to the current population status 

of steelhead.  All these human induced factors have exacerbated the adverse effects of natural factors such as drought 

and poor ocean conditions. 
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2007).  Heat waves are expected to occur more often, and heat wave temperatures are likely to be 

higher (Hayhoe et al. 2004).  Total precipitation in California may decline; critically dry years 

may increase (Lindley et al. 2007, Schneider 2007).  The Sierra Nevada snow pack is likely to 

decrease by as much as 70 to 90 percent by the end of this century under the highest emission 

scenarios modeled (Luers et al. 2006).  Wildfires are expected to increase in frequency and 

magnitude, by as much as 55 percent under the medium emissions scenarios modeled (Luers et al. 

2006).  Vegetative cover may also change, with decreases in evergreen conifer forest and 

increases in grasslands and mixed evergreen forests.  The likely change in amount of rainfall in 

northern and central coastal streams under various warming scenarios is less certain, although as 

noted above, total rainfall across the state is expected to decline.  For the California North Coast, 

some models show large increases (75 percent to 200 percent) in rainfall amounts while other 

models show decreases of 15 percent to 30 percent (Hayhoe et al. 2004).  Many of these changes 

are likely to further degrade salmonid and southern DPS green sturgeon habitat by, for example, 

reducing stream flows during the summer and raising summer water temperatures.  Estuarine 

productivity is likely to change based on changes in freshwater flows, nutrient cycling, and 

sediment amounts (Scavia et al. 2002).  In marine environments, ecosystems and habitats 

important to sub adult and adult salmonids are likely to experience changes in temperatures, 

circulation and chemistry, and food supplies (Feely et al. 2004, Brewer 2008, Osgood 2008, 

Turley 2008).  The projections described above are for the mid to late 21
st
 Century.  In shorter 

time frames, natural climate conditions are more likely to predominate (Cox and Stephenson 

2007, Smith et al. 2007). 

 

 

V.  ENVIRONMENTAL BASELINE 

 

The environmental baseline is an analysis of the effects of past and ongoing human and natural 

factors leading to the current status of the species, its habitat, and the ecosystem in the action area. 

The environmental baseline includes the past and present impacts of all Federal, State, or private 

actions and other human activities in the action area, the anticipated impacts of all proposed 

Federal projects in the action area that have already undergone formal or early section 7 

consultation, and the impact of State or private actions which are contemporaneous with the 

consultation in process (50 CFR §402.02).   

 

A.  Environmental Setting in the Action Area 

 

San Francisco Bay is the largest estuary on the west coast of North America.  Located about 

halfway up the California coast from the Mexican border, it is the natural exit point of 40 percent 

of California’s freshwater outflow.  California’s two largest rivers, the Sacramento and San 

Joaquin, merge to form the estuary.  They drain part of the Sierra Nevada and Cascade mountains 

and form a large and convoluted delta in the Central Valley.  The freshwater runoff in the delta 

flows seaward, mixing with ocean water through Suisun Bay, San Pablo Bay and lastly San 

Francisco Bay.  San Francisco Bay empties into the Pacific Ocean through the Golden Gate.   
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The climate is Mediterranean; most precipitation falls in winter and spring as rain throughout the 

Central Valley and as snow in the Sierra Nevada and Cascades.  The freshwater outflow pattern is 

seasonal; highest outflow occurs in winter and spring.  In summer, freshwater inflow to San 

Francisco Bay is controlled mainly by water released from Central Valley reservoirs. 

Ocean conditions affect the estuary.  The California Current system dominates California’s 

nearshore ocean environment.  Off northern and central California, surface waters are driven south 

by northwesterly winds in spring and summer and, as a result of Ekman transport of surface water, 

cold, nutrient-rich water is upwelled to the surface and transported offshore.  This creates one of 

the most productive ocean regions in the world.  Ocean temperature is a major factor determining 

the distribution of fish and invertebrates along the coast and consequently, the marine fauna of the 

estuary.  San Francisco Bay is in a transitional zone containing both cold water species from the 

north and sub-tropical fauna from the south (Parrish et al. 1981).  In addition to the longitudinal 

temperature gradient and seasonal variation due to upwelling, there are large inter-annual 

temperature differences during El Niño events.  

 

The northern portion of the action area, north of the SFOBB, is located in an area commonly 

termed the Central Bay.  The Central Bay contains many of the bay’s deepest areas as well as 

shallow shoals mainly along the eastern side.  The southern portion of the action area, south of the 

SFOBB, includes the northernmost section of the South Bay.  The South Bay has a central channel 

that narrows southward as well as broad shoals on either side of the channel.  The deep channel 

(deeper than 15 m) running under the SFOBB and east of YBI within the action area is influenced 

by swift currents (up to three knots or greater) and has a substrate composed of unconsolidated 

sediments primarily consisting of a deep layer of soft bay mud, clay and silt overlaying the 

Franciscan Assemblage bedrock.  Closer to the shoreline of YBI the substrate transitions 

shoreward from soft bottom substrate consisting of a pebble and sandy layer to an intertidal hard 

substrate composed of large boulders and rock and concrete rip-rap.  Additionally, located within 

Coast Guard Cove, along the northeastern side of YBI, shallow subtidal and intertidal habitat 

exists with patches of eelgrass sparsely distributed.  Besides salmonids and green sturgeon, the 

action area provides habitat within the water column, benthic substrate and shoreline of YBI, for 

an assemblage of marine algae, fish and macroinvertebrate species, as well as birds and marine 

mammals.  

 

The disposal site is located near the center of central San Francisco Bay, just south of Alcatraz 

Island, where strong tidal currents (4 knots maximum) exist.  The water depth at the disposal site 

near Alcatraz Island is 48 feet MLLW.  During April, there may be a strong vertical salinity 

gradient, depending on recent rainfall events, which would result in fresher, lighter water 

comprising the upper layer of the water column.  The sediment at the disposal site near Alcatraz 

Island historically was likely coarse-grain sediment, but has likely changed due to the deposition 

of dredged sediment which primarily consists of fine-grain material. 
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SF-DODS is located in the Pacific Ocean off the continental shelf west of the Farallon Islands in 

water ranging from 8,200 - 9,840 feet (2,500 - 3,000 meters) deep.  The configuration of SFDODS 

is an oval with major and minor axes of 22,500 feet and 13,500 feet, respectively.  The current 

velocity is about 0.5 knots.  The sediment is composed of sand, silt and clay. 

 

B.  Status of Listed Species and Critical Habitat in the Action Area 

 

1.  Salmonids 

 

Central San Francisco Bay, including the action area, is within the designated critical habitat for 

Sacramento River winter-run Chinook salmon.  However, the action area does not possess critical 

habitat for Central Valley spring-run Chinook salmon, and Central Valley steelhead, although they 

do use it as a migration corridor.  Both central and south San Francisco Bay in the action area are 

designated critical habitat for Central California Coast steelhead (70 FR 52488).  PCEs of 

designated critical habitat for Sacramento River winter-run Chinook, Central Valley spring-run 

Chinook salmon, Central Valley steelhead, and Central California Coast steelhead in the action 

area include estuarine areas free of obstruction and excessive predation.  Essential features include 

the estuarine water column, foraging habitat, and food resources used by salmonids (primarily 

CCC-steelhead in the action area), as part of their juvenile downstream migration or adult 

spawning upstream migration (58 FR 33212, 69 FR 71880).  PCEs within the action area are 

degraded due to a variety of historical and on-going disturbance, described below.  These 

activities have likely reduced availability of natural cover and forage items for steelhead.  Natural 

cover for CCC steelhead in the action area may exist in eelgrass beds located along YBI if they are 

still present.  Benthic habitat in the action area consists of Bay sand and mud.    

 

The action area within the central bay includes a very small portion of the migratory pathway for 

the populations of Sacramento River winter-run Chinook salmon, Central Valley spring-run 

Chinook salmon, and Central Valley steelhead, as well as that portion of the Central California 

Coast steelhead DPS which spawns in several tributaries of central San Francisco, San Pablo, and 

Suisun Bays.  Within the south bay, all adult and juvenile Central California Coast steelhead 

migrating from the Guadalupe River, Stevens Creek, San Francisquito Creek, Coyote Creek, 

Upper Penitencia Creek, Alameda Creek, and possibly San Leandro Creek (Leidy 2000) migrate 

under the SFOBB.   

 

Returning adult salmon and steelhead migrate from the Pacific Ocean, through San Francisco Bay 

and upstream to spawning areas of their natal streams.  Juvenile salmonids migrate downstream 

and through the bay, becoming smolts en route to the Pacific Ocean where they rear and become 

adults.  Upstream migrations for adult steelhead and winter-run Chinook salmon through the bay 

typically begin in early December.  Adult spring-run Chinook salmon migrate upstream through 

the bay during the spring months.  Steelhead and Chinook salmon smolts migrate downstream 

through the bay during the late winter and spring months.  
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Historically, the tidal marshes located downstream of the confluence of the Sacramento and San 

Joaquin Rivers to the entrance of San Francisco Bay provided a highly productive estuarine 

environment for juvenile anadromous salmonids.  During the course of their downstream 

migration, juvenile salmon and steelhead may still utilize the estuary for seasonal rearing, 

although recent data suggest that migration to the sea is rapid.  This tendency to rapidly move 

through the estuary is contrary with salmonid migration in estuaries located at higher latitudes, as 

well as some of the coastal lagoon estuaries located along the central and northern California 

coast.   MacFarlane and Norton (2002) found that juvenile Central Valley fall-run Chinook 

salmon travel downstream at a rate of approximately 1.6 km/day between Chipps Island (River 

Kilometer [RK] 68) and the Golden Gate Bridge (RK 3).  Other findings from their research 

indicate that these fish: 1) show little increase in mean length or weight while in the estuary, 

suggesting that feeding and rearing activities in the estuary replace energy spent reaching the 

ocean; 2) their condition declined in the estuary, but improved markedly upon entering the ocean; 

and 3) whole body and organ contaminant concentrations showed a slight increase as the fish 

migrate from the delta through the bay, but body burden levels were well below published 

concentration levels that would be expected to cause chronic toxicity problems.  Therefore, NMFS 

assumes that juvenile Chinook salmon present within the estuary are primarily transiting quickly 

out to sea, and not utilizing the bay as rearing habitat.  Additionally, data suggest that migrating 

Central Valley fall-run Chinook salmon juveniles tend to occupy the deeper, more centrally 

located, channels during their outmigration (Jahn 2004).   

 

Information regarding the size and timing of anadromous salmonid migrations through the action 

area is also available from CDFG’s San Francisco Bay Study.  Between 1980 and 1995, the San 

Francisco Bay study sampled several open water locations within the original action area for the 

2001 BO with midwater trawls, bottom (otter) trawls, and beach seines (Baxter et al. 1999).  The 

results of this study indicate that juvenile Chinook salmon are distributed within the Central Bay 

(and also likely found within the action area due to close proximity of sampling locations) during 

the period between January and June, and generally absent between June through November.  

However, the percentage of the population likely to be found between January and June within the 

action area is thought to be very low relative to the whole population, based on Chinook salmon 

adult run timing.   

  

2. Green Sturgeon 

 

As with salmonids, information regarding the spatial and temporal distribution of green sturgeon 

in the estuary is available from CDFG’s San Francisco Bay Study.  Between 1980 and 1995, the 

San Francisco Bay Study sampled several stations each month using midwater and bottom trawls 

(Baxter et al. 1999).  The data show that most green sturgeon collected by trawls in the estuary 

range from about 200 to 1200 mm in length.  However, the trawling methods used are not 

designed to adequately sample sturgeon, and therefore cannot be used to accurately estimate 

abundance of this species. 
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San Francisco Bay is within the range of designated critical habitat for southern DPS green 

sturgeon.  It serves as an important habitat for all lifestages, as it supports rearing and serves as an 

important migratory/connectivity corridor between the Sacramento River system and nearshore 

coastal marine waters.  Juveniles (1-4 years of age) and subadults (from 4 to 9 years of age for 

males, and 4 to 13 years of age for females) are believed to be present in the bay throughout the 

year (CDFG 2002), including the action area.  These lifestages utilize the action area for rearing 

and migration.  Adults likely occur within tidally influenced areas of the sloughs surrounding the 

Bay, but may also be present year-round in the estuary and action area depending on reproductive 

status.  Pre-spawning adults could be present from February through May, post-spawned adults 

could be present October through January, and non-spawning adults may be present June through 

October.  Adults may utilize the action area as a migration corridor and for foraging.    

 

C.  Factors Affecting the Species and Critical Habitat in the Action Area 

 

Profound alterations to the environment of the San Francisco Bay estuary, including the action 

area, began with the discovery of gold in the middle of the 19
th

 century.  Dam construction, water 

diversion, hydraulic mining, and the diking and filling of tidal marshes soon followed, launching 

the San Francisco Bay area into an era of rapid urban development and coincident habitat 

degradation.  There are efforts currently underway to restore the habitat in the bay area, if not 

directly within the action area, at least within surrounding tributaries and the estuary itself.  There 

have also been alterations to the biological community as a result of human activities, including 

hatchery practices and the introduction of non-native species.  The following describes, in general, 

the human activities that have affected these fish and their habitats, including: 1) altered flows 

from dam construction and water development; 2) land use activities and urban development; 3) 

industrial and urban pollution; 4) dredging and related shipping activity; 5) introduction of non-

native species; 6) ecosystem restoration; and 7) impacts of construction from the SFOBB East 

Span Seismic Project to date.   

 

1.  Dam Construction and Water Development 

 

Hydropower, flood control, and water supply dams of the Central Valley Project, State Water 

Project, and other municipal and private entities have affected water quantity, timing, and quality 

in San Francisco Bay, including in the action area.  Altered stream flows and inflow through the 

Delta and Carquinez Strait have affected the natural cycles by which salmonids and green 

sturgeon base their migrations.  The seasonal distribution of freshwater inflow differs in that the 

magnitude and duration of peak flows during the winter and spring are significantly reduced by 

water impoundment in upstream reservoirs.  Salmonids and green sturgeon need sufficient 

freshwater flow within the bays and estuaries adjacent to the Sacramento River (i.e., the 

Sacramento–San Joaquin Delta, and the Suisun, San Pablo, and San Francisco Bays [including the 

action area]) to allow adults to successfully orient to the incoming freshwater flow and migrate 

upstream to natal spawning grounds.  Overall, present day water management practices in the 
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Central Valley reduce natural flow variability by creating more uniform flows year-round that 

diminish migratory cues, natural channel formation, and food web functions.  

 

2.  Land Use Activities and Urban Development 

 

Historically, the tidal marshes of San Francisco Bay provided a highly productive estuarine 

environment for juvenile anadromous fish species.  Returning adult salmonids and green sturgeon 

navigate their way through San Francisco Bay, including in or near the action area, as they seek 

the upstream spawning grounds of their natal streams.  Juvenile salmonids primarily use the bay 

as a migratory pathway during their outmigration to the Pacific Ocean.  However, non-spawning 

adults, subadults and juvenile green sturgeon may utilize the estuary year-round for foraging 

habitat, rearing, and also as a migration corridor to the sea.  Land use activities since the 1850’s 

associated with urban, industrial, and agricultural development have altered fish habitat quality in 

the Bay, such as destruction of eelgrass beds or degradation of water quality, and contributed to 

declines in fish populations.   

 

Urbanization has been a major influence on the land surrounding the estuary.  In the past 150 

years, the diking and filling of tidal marshes have decreased the surface area of San Francisco Bay 

by 37 percent.  More than 500,000 acres of the estuary’s historic tidal wetlands have been 

converted to farms, salt ponds, and urban uses.  Less than 45,000 acres of the estuary’s historic 

tidal marshes remain intact, a reduction of 92 percent (San Francisco Estuary Project 1992). 

Today, nearly 30 percent of the land in the nine counties surrounding San Francisco Bay is 

urbanized.  The increase in urban land reflects the growth of the human population.  There are 

now more than 7.5 million individuals living in the bay area, making the region the fourth most 

populous metropolitan area in the United States.  These changes have reduced the acreage of 

valuable farm land, wetlands, and riparian areas, and have increased pollutant loadings to the 

estuary.  Non-point sources of pollution, such as urban and agricultural runoff, continue to 

degrade water quality in the bay, including the action area.  While the action area encompasses a 

small area of the entire bay, the distribution of tidal currents, volume and flow of water 

throughout the bay influences the transport of pollutants.  Consequently contaminants originating 

miles away from the bay are often mixed throughout the estuary.  These contaminants may impair 

the physiological development of salmonid smolts and juvenile green sturgeon, which would 

reduce their survival potential during later life history phases. 

 

Additionally, installation of docks, shipping wharves, marinas, and miles of rock rip-rap for 

shoreline protection has also contributed greatly to habitat degradation within the estuary.  

Correlated with the increase in bay area development, is an increase in marine/ocean vessel traffic 

transiting through the bay, including the action area.  Increased marine traffic is also responsible 

for more pollutants to enter bay waters (e.g. oil spills) as well as disturbance to estuarine species 

resulting from elevated noise levels within the air and estuarine waters of the bay.  Thus, the 

majority of factors associated with land use activities and urban development contribute to the 

continued degradation and loss of habitat for anadromous fish species within the bay and action 
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area.   

 

3.  Industrial and Urban Pollution 

 

Industrial, municipal, and agricultural wastes have been discharged into the waters of San 

Francisco Bay with major historical point sources including agricultural wastes primarily from the 

Central Valley, wastes from fish, fruit and vegetable canneries, and municipal sewage.  

Additionally, mining activities occurring in the 19
th

 century contributed to a substantial increase in 

sediment deposition and residues leaching from abandoned mines in the lower portion of the 

estuary.  Associated with this sediment were high levels of mercury, which was used to help 

extract gold.  Contaminants in sediment located along the San Francisco Port’s waterfront contain 

elevated levels of polycyclic aromatic hydrocarbons (PAHs), a possible result from the use of 

creosote-treated wood piles in the construction of the piers that line San Francisco’s waterfront. In 

addition, Dillon and Moore (1990) reported that major pollutant sources for San Francisco Bay 

include the freshwater flow from the Sacramento-San Joaquin River systems, over 50 waste 

treatment plants, and about 200 industries which are permitted to discharge directly into the bay 

(citing Luoma and Phillips 1988).   

 

Many of these contaminants have been found in the tissue of fish inhabiting the estuary, 

prompting the California Department of Health to issue warnings regarding consumption of fish 

from within the estuary.  Although salmonids and spawning adult green sturgeon are migratory 

through the action area, they do forage during this migration and therefore are subjected to the 

contaminants found in their prey.  Additionally, theses contaminants may impair the physiological 

development of salmonid smolts and juvenile green sturgeon, which would reduce their survival 

potential during later life history phases.  Moreover, since sturgeon are long-lived, and a large 

species, they are likely to bioaccumulate high levels of contaminants during their lifespan.      

 

Although large-scale pollution of the estuary was partially relieved by the passage of the Clean 

Water Act in 1972, resulting in the construction of sewage treatment plants in all cities 

surrounding the Bay, non-point sources of pollution, such as urban runoff, continue to degrade 

water quality in the Bay, including the action area.  

 

4. Dredging and Disposal  

 

Hydraulic dredging is a common practice within the San Francisco Bay to maintain water depths 

suitable for navigation for both private and commercial vessel traffic.  Such dredging operations 

use a cutterhead dredge pulling water upwards through intake pipelines, past hydraulic pumps, 

and down outflow pipelines to disposal sites placing benthically-oriented fish such as green 

sturgeon at risk.  In addition, dredging operations can re-suspend contaminants and elevate toxics 

such as ammonia, hydrogen sulfide, and copper and may result in impacts through changes in 

bathymetry (NMFS 2006).   NMFS is concerned about chronic effects that may occur as a result 

of the uptake of contaminants by green sturgeon during juvenile rearing and during both adult and 
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juvenile migration through the bay.  Studies on white sturgeon in estuaries indicate that the 

bioaccumulation of pesticides and other contaminants adversely affects growth and may result in 

decreased reproductive success, green sturgeon are believed to experience similar risks from 

contaminants (73 FR 52084).  Because salmonids do not spend long time periods in the Bay, they 

are less likely to experience these impacts. 

 

The action area is located within a main navigation channel between the central and south San 

Francisco Bay, and near YBI and the Coast Guard Station at Coast Guard Cove.  Therefore, this 

area has likely been subjected to maintenance dredging activities more frequently than other areas 

in the Bay in order to accommodate draft requirements for vessels.  For this reason, the deep 

channel within the action area presumably possesses degraded habitat, due to frequent 

disturbance.  Since all adult and juvenile Central California Coast steelhead migrating from 

tributaries to the south Bay (Guadalupe River, Stevens Creek, San Francisquito Creek, Coyote 

Creek, Upper Penitencia Creek, Alameda Creek, and possibly San Leandro Creek [Leidy 2000]) 

migrate under the SFOBB, they may have experienced greater risk of exposure to dredging 

activities, especially if dredging was conducted during a time of year when they were migrating 

under the SFOBB. Similarly, some green sturgeon may pass under the SFOBB and be subject to 

the same risks as CCC steelhead.    

 

5.  Introduction of Non-Native Species 

 

As native fishes in the San Francisco Bay-Delta estuary became depleted in the late 19
th

 Century, 

non-native species were brought to the bay and delta including American shad, striped bass, 

common carp, and white catfish.  As their populations boomed, those of native fishes declined 

further.  Introduction of non-native species accelerated in the 20
th

 Century through deliberate 

introductions of fish; and unintended introductions of fish and invertebrates occurred from the 

release of ballast water from ships returning from foreign ports.  Establishment of non-native 

species was probably facilitated by altered hydrologic regimes and reduction in habitats for native 

species.  The introduction and spread of non-native species throughout the San Francisco Bay-

Delta estuary has affected many native species, including listed salmonids (Cohen and Carlton 

1995), and presumably green sturgeon, through predation and competition for food and habitat.  

 

As currently seen in the San Francisco estuary, non-native invasive species can alter the natural 

food webs that existed prior to their introduction.  Perhaps the most significant example is 

illustrated by the Asiatic freshwater clams Corbicula fluminea and Potamocorbula amurensis.  

The arrival of these clams in the estuary disrupted the normal benthic community structure and 

depressed phytoplankton levels in the estuary due to the highly efficient filter feeding of the 

introduced clams (Cohen and Moyle 2004).  The decline in the levels of phytoplankton reduces 

the population levels of zooplankton that feed upon them, and hence reduces the forage base 

available to juvenile salmonids and green sturgeon transiting within the estuary, including those 

transiting the action area.  A reduction in feeding can adversely impact the health and 
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physiological condition of these fish species as they rear and migrate through the estuary to the 

Pacific Ocean.   

 

6. Ecosystem Restoration

Preliminary, significant steps towards the largest ecological restoration project yet undertaken in 

the United States have occurred during the past ten years in California’s Central Valley.  The 

CALFED Bay-Delta Program and the Central Valley Project Improvement Act’s Anadromous 

Fish Restoration Program, in coordination with other Central Valley and Bay Area efforts, have 

implemented habitat restoration actions, including stream and wetland restoration projects, in 

close proximity to the action area.  Restoration of wetland areas typically involves flooding lands 

previously used for agriculture, thereby creating additional wetland areas and rearing habitat for 

juvenile salmonids, green sturgeon, other fish species, and birds.  Restoration of streams usually 

entails reducing erosion and sediment entry to the streams and enhancing riparian canopy and 

instream habitat.  We anticipate these restoration projects will improve the habitat conditions for 

these animal species throughout the Bay, and thereby lead to potential increases in species 

numbers and distribution in the action area.   

 

7. Impacts of construction from the SFOBB East Span Seismic Project to Date  

 

a. Pile Driving  

 

Pile driving associated with the construction of the SFOBB has occurred intermittently since the 

project’s inception within the action area.  Both permanent and temporary piles, ranging in size 

and installation methods, have been installed since 2003.  Monitoring requirements for the 

installation of the large diameter (2.5 and 1.8 m) permanent piles, primarily for piles installed for 

the SAS Marine Foundations E2/T1, Skyway Structure, and Oakland Approach Structure required 

a caged fish hydroacoustic study and monitoring program, referred to as the Fisheries and 

Hydroacoustic Monitoring Program.  The first phase of the monitoring project occurred during 

construction in November 2003 through January 2004.  The second phase occurred during 

September 2004 through October 2004.  Data from the reports show that caged fish
8
 (shiner 

surfperch) immersed in water within the action area during pile driving suffered barotrauma 

effects, with 71 percent of the fish examined showing injuries to swim bladders and kidneys after 

exposure to unattenuated peak sound pressure levels (SPLs) between 207 and 209 decibels (dB) re 

one micropascal (re: 1µ Pa) (Illingworth and Rodkin 2004).  Additionally, approximately 100 fish 

(perch and anchovies) that floated to the surface during piscivorous bird monitoring were 

collected and examined.  These fish exhibited severe injuries to internal organs, including 

ruptured swim bladders as a result of exposure to unattenuated SPLs from pile driving.  The report 

also noted that several hundred more fish were taken by gulls.  However, the study did show use 

                                                 
8
 The caged fish monitoring study originally included the use of caged steelhead from the CDFG Nimbus hatchery.   

However due to excessive mortalities (95%) within the steelhead treatment groups, steelhead could not be included in 

analyses for the study.    



 

 

 
38 
 

of a bubble curtain for sound attenuation did in fact reduce peak SPLs, effectively reducing dB 

levels to 150 dB (re: 1µ Pa) at the 4,400 meter compliance criterion for the original project.   

 

Similarly, more recent reports submitted for the hydroacoustic monitoring period during the 

installation of temporary towers D and F of the SAS also indicate fish mortality and bird 

predation/foraging occurrences resulting from high SPLs during unattenuated sound impact 

hammer pile driving activities.  During the driving of the piles at Temporary Tower D, 

measurements were taken for the largest piles installed (42-inch diameter piles) on June 23, 2008. 

Piles driven with the Menck MHU 500T impact hammer were driven without any sound 

attenuation and resulted in the maximum peak of 217 dB peak (re: 1µ Pa) and 191 dB sound 

exposure level (SEL) at 20 meters north, and 206 dB peak (re: 1µ Pa) and 179 dB SEL (re: 1µ 

Pa
2
-sec) at 135 meters north.  In the initial project proposal for the SFOBB East Span Seismic 

Project, Caltrans and NMFS anticipated the temporary piles required to build falsework would be 

substantially smaller than the permanent piles (18 to 24 inches in diameter), and therefore SPLs 

would be lower and not at levels injurious to fish.  However, changes to the project during the 

course of various planning phases resulted in plans consisting of more temporary piles than 

anticipated, and piles twice as large as what was originally proposed (42 to 48-inch diameter 

piles).  Unfortunately this increase in number and size did not result in any sound attenuation 

methods being developed for the piles.  Therefore, sound attenuation was not incorporated for the 

installation of in-water temporary piles required for falsework necessary to construct the Marine 

Foundations E2/T1, Skyway Structure, Oakland Approach Structure and most recently the 

temporary towers (D, F, and G) for the SAS.  Fish kills have been documented as occurring as a 

result of pile driving within the action area (Garcia and Associates 2008, 2009).  Although no 

records of listed salmonids or green sturgeon have been reported by Caltrans, there have been 

observations of mortality, incapacitation and stunning of other fish species during monitoring 

activities concurrent with pile driving.  Given that many of these fish are forage species, these 

incidents of impacts effectively degraded anadromous fish habitat quality within the action area by 

decreasing the availability of food resources as well as exposing salmonids and green sturgeon to 

increased risk of injury as a result of high SPLs.  Moreover, since monitoring of pile driving 

activities occurred for only 10 percent of the time, the possibility exists of unrecorded impacts to 

listed anadromous fish.  Additionally, some temporary piles were driven during peak salmonid 

migration periods (December through May).     

 

The remaining piles for temporary falsework needed to construct Temporary Tower G at YBI 

were driven into place between March 4, 2009 and May 15, 2009.  As described in the April 10, 

2009, supplemental biological opinion, NMFS developed a reasonable worst case scenario for the 

effects of this pile driving for temporary falsework at YBI on listed salmonids and green sturgeon. 

In summary, that reasonable worst case scenario assumed: 1)  twenty-five percent of the CCC 

steelhead population migrate to the east side of YBI en route to and from the Golden Gate; 2) 

juvenile, subadult and non-spawning adult green sturgeon could be present in the action area year-

round; 3) roughly two percent of adult green sturgeon spawners could be present in the action area 

February through May; 4) remaining pile driving will occur in areas greater than five meters deep 
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during peak migration periods for spawning CCC adult steelhead (February through May,) and for 

spawning adult green sturgeon (February through May); 5) a maximum of three piles will be 

installed per day (with an impact hammer) intermittently over the course of four months; and 6) 

some pile installation will occur at night.  The 4982 m diameter of the impact area corresponding 

to the 206 peak dB and 187 SEL during that phase of construction was the greatest distance 

considered due to the maximum peak dB level obtained from initial hydroacoustic measurements 

during the construction of Temporary Tower D.  With these assumptions, we expected roughly 

two percent of the outmigrating juvenile and post-spawned adult population of steelhead 

originating from south San Francisco Bay tributaries were likely to be injured or killed by sound 

pressure levels exceeding 206 dB (re: 1 µPa), 187 SEL (re: 1 µPa
2
-sec) during the remaining pile 

driving in 2009.  We also estimated that a small number of juvenile, subadult, and adult spawning 

green sturgeon were likely to be injured or killed by these sound pressure levels.   

 

Results from Caltran’s hydroacoustic and biological monitoring indicate that the maximum sound 

pressure levels expected did not extend beyond the area of impact analyzed in the April 10, 2009, 

biological opinion during pile driving for temporary falsework at YBI.  However, additional fish 

kills did occur (e.g., pacific herring [Clupea pallasii]) as documented in the reports submitted for 

hydroacoustic and biological monitoring, taken during the installation of Temporary Tower G 

between March 4 and May 19, 2009.  Hydroacoustic measurements taken during the installation 

of the 42 and 48-inch diameter piles indicate that SPLs ranged from 166-223 peak dB (re: 1 µPa), 

at both deep and shallow water sensors out from 500 m in to 14 m distances from the piles.  

Accumulated SELs ranged between 176 -226 dB (re: 1µ Pa
2
-sec) at distances out from 560 m in 

to 17 m, respectively.  On July 23, 2009, NMFS received notification from Caltrans that during 

impact hammer pile driving on May 7, 2009, pacific herring were killed, and the biological 

monitoring reports submitted for other monitored pile driving events document several other bird 

predation events.  However, as with the installation of Temporary Towers D and F, Caltran’s 

biologists did not see any injury or mortality for ESA-listed fish species.  Based on this 

information, and the lack of anadromous dead fish sighted by Caltrans’ biological monitors during 

this pile driving, NMFS assumes the losses of listed species during this pile driving were as 

described in the April 10, 2009, BO.  Incidental take was expected for no more than two percent 

adult and juvenile CCC steelhead, and adult spawning green sturgeon, and for only a very small 

number of juvenile, subadult and non-spawning adult green sturgeon.   

 

Similarly, during the installation of twenty-two 36-inch diameter steel piles for the construction of 

the T1 Temporary Access Trestle for the SAS, the biological monitors observed a small amount of 

bird strikes during one pile driving event.  However, no ESA-listed fish were observed.  Although 

there were some problems encountered with implementation of the bubble curtain (likely due to 

slope and substrate), due to the timing and short duration of this pile driving event and location, 

and no observed injuries or mortality of ESA-listed fish species in the action area, NMFS assumes 

that any losses that may have occurred were as described in the August 21, 2009 BO.   

 

b. Dredging   
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Near the Oakland shore, dredging was required for the SFOBB East Span Seismic Project for 

barge access, foundation construction, and pile cap construction.  The barge access channel is 

located on the north side of the new, replacement bridge.  The material was disposed of at the 

deep ocean disposal site (SF-DODS), approximately 50 nautical miles west of the Golden Gate 

Bridge; thus, no impacts to anadromous fish or their habitat were likely from dredge disposal due 

to the location and depth of the site.  However, disturbance to aquatic substrate including eelgrass 

beds within the original action area occurred as a result of project activities.  As part of the habitat 

restoration mitigation for this project, Caltrans proposed mitigation for impacts to special aquatic 

sites in the intertidal areas just to the north of the Oakland Touchdown, and at off-site locations.   

Caltrans, in coordination with NMFS Restoration Center and Habitat Conservation Division are 

currently working on these projects to ensure that success criteria has or will be met and will 

provide benefits to anadromous fish, primarily steelhead and possibly green sturgeon.  The 

restoration approach is distinct from the creation of new eelgrass habitat in that it focuses on 

restoring areas that are historically known to have supported eelgrass habitat.  Caltrans and NMFS 

intend that this approach maximize the potential for planting success by incorporating site 

manipulation, monitoring and data collection.   

 

 

VI.  EFFECTS OF THE ACTION  

 

The remaining bridge demolition and dredging activities for the SFOBB East Span Seismic Safety 

Project are expected to result in short-term adverse effects to listed salmonids, primarily Central 

California Coast (CCC) steelhead, and southern DPS green sturgeon, and their respective critical 

habitats.  For the three listed salmonid ESUs originating from the Central Valley (Central Valley 

steelhead, Central Valley spring-run Chinook salmon, Sacramento River winter-run Chinook 

salmon), NMFS expects that adult fish generally remain on the north side of San Francisco Bay 

after entering the estuary through the Golden Gate, migrating rapidly around Angel Island and 

through San Pablo Bay towards the Delta and their natal Central Valley streams.  Although a few 

adult salmon have been recorded feeding near YBI in the summer, the number of adults that uses 

this area is likely small.  For salmonid smolts originating from Central Valley streams, it is 

generally thought that they, too, utilize the north side of the Bay as their primary migration 

corridor (MacFarlane and Norton 2002, Jahn 2004).  The analyses of impacts on salmonids and 

green sturgeon from prior construction activities are reported above in the Environmental 

Baseline, and are included below and in our integration and synthesis of effects. 

 

A.  Dismantling of the Existing Bridge  

 

1.  Pile Driving and Underwater Sound Pressure  

 

a.  Impacts on Fish 
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The underwater sound pressure waves that have the potential to adversely affect listed 

anadromous fish species originate with the contact of the hammer with the top of the steel pile.  

The impact of the hammer on the top of the steel pile causes a wave to travel down the pile and 

causes the pile to resonate radially and longitudinally like a gigantic bell.  Most of the acoustic 

energy is a result of the outward expansion and inward contraction of the walls of the steel pipe 

pile as the compression wave moves down the pile from the hammer to the end of the pile buried 

in the bay bottom.  Water is virtually incompressible and the outward movement of the pipe pile 

(by a fraction of an inch) followed by the pile walls pulling back inward to their original shape,  

sends an underwater pressure wave propagating outward from the pile in all directions.  The steel 

pipe pile resonates sending out a succession of waves even as it is pushed several inches deeper 

into the bay bottom.  

 

In 2004, NMFS, FHWA and Caltrans formed the Fisheries Hydroacoustic Working Group 

(FHWG) to address the issue of potential impacts to listed species from exposure to underwater 

sounds produced by pile driving.  As a result of this, Caltrans contracted with prominent experts 

in the field of underwater acoustics to review existing literature and conduct research on the 

effects of underwater sound on fish (Hastings and Popper 2005, Popper 2006).  At a FHWG 

meeting in Vancouver, Washington in June 2008, an Agreement in Principle between NMFS, 

Caltrans and others was reached regarding the establishment of interim thresholds to be used to 

assess physical injury to fish exposed to underwater sound produced during pile driving.  

Specifically, this included a single strike peak SPL of 206 dB (re: 1 μPa) and an accumulated SEL 

of 187 dB (re: 1 μPa 
2-

sec) for fish greater than 2 grams or 183 dB (re: 1 μPa 
2
sec) for fish less 

than 2 grams.  The decision to include the SEL metric along with peak dB SPL metric was based 

upon the primary rationale that this SEL metric provided a way to sum the energy over multiple 

impulses, which cannot be accomplished with peak pressure.  Using SEL, the exposure of fish to a 

total amount of energy (i.e. dose) can be used to determine a physical injury response. If either 

threshold is exceeded, then physical injury is assumed to occur.  There is uncertainty as to the 

behavioral response of fish to high levels of underwater sound produced when driving piles in or 

near water.  Based on the information currently available, and until new data indicate otherwise, 

NMFS believes a 150 dB root-mean-square pressure (RMS) threshold for behavioral responses for 

salmonids and green sturgeon is appropriate. 

 

Fish may be injured or killed when exposed to elevated underwater sound pressure levels 

generated by steel piles installed with impact hammers.  Pathologies to fish associated with very 

high sound levels are collectively known as barotraumas.  Barotraumas are pathologies associated 

with exposure to drastic changes in pressure.  These include hemorrhage and rupture of internal 

organs, including the swim bladder and kidneys in fish.  Death can be instantaneous, occur within 

minutes after exposure, or occur several days later.  Gisiner (1998) reports swim bladders of fish 

can perforate and hemorrhage when exposed to blast and high-energy impulse noise underwater.  

If the swim bladder bursts and the air escapes from the body cavity or is forced out of the 

pneumatic duct, the fish may sink to the bottom.  If the swim bladder bursts but the air stays inside 

the body cavity, the fish is likely to stay afloat but have some difficulty in maneuvering or 
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maintaining orientation in the water column.  With salmonids, the swim bladder routinely expands 

and contracts as they swim near the surface or swim in deeper water near the bottom.  At high 

sound pressure levels of pile driving, the swim bladder may rapidly and repeatedly expand and 

contract, hammering the internal organs that cannot move away since they are bound by the 

vertebral column above and the abdominal muscles and skin that hold the internal organs in place 

below the swim bladder (Gaspin 1975).  This pneumatic pounding may result in the rupture of 

capillaries in the internal organs as indicated by observed blood in the abdominal cavity, and 

maceration of the kidney tissues.  The pneumatic duct, which connects the swim bladder with the 

esophagus, may not make a significant difference in the vulnerability of the salmonids since it is 

so small relative to the volume of the swim bladder (Gaspin 1975).  Green sturgeon are likely to 

suffer similar effects to those of salmonids since they possess similar anatomy and physiology 

(e.g., physostomous
9
 swim bladder). More recent research shows Chinook salmon can experience 

a range of physical injuries when exposed to SPLs beginning at 203 dB SEL (re: 1µ Pa
2
-sec)  

(Halvorsen et al. 2011). 

                                                 
9 
Physostomous fish are those species that possess swim bladders connected to the esophagus by a thin tube called the 

ductus pneumatucus. Gas pressure (air) is regulated in these fish by swallowing air to fill the swim bladder or 

releasing it into the gut through the tube.  

  

 

Fish can also die when exposed to lower sound pressure levels if exposed for longer periods of 

time.  Hastings (1995) found death rates of 50 percent and 56 percent for gouramis (Trichogaster 

sp.) when exposed to continuous sounds at 192 dB (re: 1 μPa) at 400 Hz and 198 dB (re: 1 μPa) at 

150 Hz, respectively, and 25 percent for goldfish (Carassius auratus) when exposed to sounds of 

204 dB (re: 1 μPa) at 250 Hz for two hours or less.  Hastings (1995) also reported that acoustic 

“stunning,” a potentially lethal effect resulting in a physiological shutdown of body functions, 

immobilized gourami within eight to thirty minutes of exposure to the aforementioned sounds.  

 

High sound pressure levels can also result in hearing damage to fish (Carslon et al. 2007).  

Structural damage to the fish inner ear by intense sound has been examined by Enger (1981) and 

Hastings et al. (1995, 1996) with scanning electron microscopy.  Hastings et al. (1996) found 

destruction of sensory cells in the inner ears of oscars (Astronotus ocellatus) four days after being 

exposed to continuous sound for one hour at 180 dB (re:1 μPa) at 300 Hz.  Hastings (1995) also 

reported that 13 out of 34 goldfish exposed for two hours to sound pressure levels ranging from 

192 to 204 dB (re:1 μPa) at either 250 or 500 Hz experienced equilibrium problems that included 

swimming backwards and/or upside down and wobbling from side to side.  These fish recovered 

within one day suggesting that the damage was not permanent.  This fish behavior could have 

been caused by post-traumatic vertigo (lack of balance and dizziness caused by a problem in the 

inner ear) similar to that experienced by humans after a severe blow to the body or head. 

 

Additional detrimental effects on fish from loud sounds include stress, increasing risk of mortality 

by reducing predator avoidance capability, and interfering with communication necessary for 

navigation and reproduction.  Scholik and Yan (2001) reported temporary threshold shifts for 
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fathead minnows (Pimephales promelas) exposed to 24 hours of white noise with a bandwidth of 

300 – 4000 Hz and overall sound pressure level of only 142 dB (re:1 μPa).  Their results indicated 

that the effects could last longer than 14 days.  Even if threshold shifts do not occur, loud sounds 

can mask the ability of aquatic animals to hear their environment, thus increasing their 

vulnerability to predators or ability avoid areas that may pose safety risks and possibly affect 

migration behavior.  

 

Pile driving and the resulting underwater sound pressure may result in “agitation” of salmonids 

and green sturgeon indicated by a change in swimming behavior detected by Shin (1995) with 

salmonids, or “alarm” detected by Fewtrell et al. (2003).  Salmonids and green sturgeon may 

exhibit a startle response to the first few strikes of a pile.  The startle response is a quick burst of 

swimming that may be involved in avoidance of predators (Popper 1997).  A fish that exhibits a 

startle response may not necessarily be injured, but it is exhibiting behavior that suggests it 

perceives a stimulus indicating potential danger in its immediate environment.  However, fish do 

not exhibit a startle response every time they experience a strong hydroacoustic stimulus.  From 

the recent pile driving studies along the west coast, biologists have observed that fish may startle 

and swim away from the stimulus at the start of pile driving, but that they observed the fish to 

recover, and in some cases turn around and pass by the area of impact multiple times (M. Molnar, 

pers. comm. 2011).  Thus a ramping up of the hammer during the initial phase of pile driving is 

not necessarily suitable or reliable fish avoidance or minimization measure as has been proposed 

in some pile driving projects. 

  

A study in Puget Sound, Washington suggests that pile driving operations disrupt juvenile salmon 

behavior (Feist et al. 1992).  Though no underwater sound measurements are available from that 

study, comparisons between juvenile salmon schooling behavior in areas subjected to pile 

driving/construction and other areas where there was no pile driving/construction indicate that 

there were fewer schools of fish in the pile-driving areas than in the non-pile driving areas.  The 

results are not conclusive but there is a suggestion that pile-driving operations may result in a 

disruption in the normal migratory behavior of the salmon in that study, though the mechanisms 

salmon may use for avoiding the area are not understood at this time.  Since green sturgeon share 

similar migration patterns to those of Chinook salmon, it is reasonable to assume that similar 

behavioral patterns would result from pile driving operations for green sturgeon.   

 

b. Assessment of Project Pile Driving Effects  

 

The results of the above pile driving projects and information available in the literature are helpful 

in assessment of the potential effects of pile driving associated with bridge demolition activities 

for the SFOBB East Span Seismic Project, but considerable uncertainty remains.  Effects on an 

individual fish during pile driving at the SFOBB East Span Seismic Project will be dependant on 

a number of variables associated with environmental conditions at the project site and variables 

associated with the specific construction schedule, including: 
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1. Size and force of the hammer strike 

2. Distance from the pile 

3. Depth of the water around the pile 

4. Depth of the fish in the water column 

5. Amount of air in the water 

6. The texture of the surface of the water (size and number of waves on the water surface) 

7. Bottom substrate composition and texture 

8. Size of the fish 

9. Species of fish 

10. Presence of a swim bladder 

11. Physical condition of the fish 

12. Effectiveness of bubble curtain and/or other sound pressure attenuation technology 

 

Studies researching the effectiveness of bubble curtains or other sound attenuation devices have 

indicated that in many cases, sound pressure levels can be decreased effectively by 10 dB or more 

if properly implemented.  Caltrans will use specially designed bubble curtains for sound 

attenuation during impact pile driving (excluding pile proofing).  Therefore, an estimation of 

sound pressure levels derived from current data for pile driving with the use of sound attenuation 

will be used to assess the potential area of impact during situations when the maximum sound 

pressure levels are anticipated to occur.  Sound estimates for pile proofing and impact hammering 

of the H-piles will be analyzed assuming no sound attenuation methods will be implemented.    

 

As stated above, a dual metric criteria of 206 dB (re: 1 µPa) peak SPL for any single strike and an 

accumulated SEL of 187 dB (re: 1 μPa 
2
-sec) are currently used by NMFS and Caltrans as 

thresholds to correlate physical injury to fish greater than 2 grams in size from underwater sound 

produced during the installation of piles with impact hammers.  As distance from the pile 

increases, sound attenuation from geographical spreading and transmission loss reduces sound 

pressure levels and the potential harmful effects to fish also decrease.  Disturbance and noise 

associated with construction at the pile driving site may also startle fish and result in dispersion 

from the action area.  Currently, there is very little data available regarding effects of pile driving 

directly focused on green sturgeon.  However, during the construction of the Benicia-Martinez 

Bridge in 2002, unattenuated piles driven with a large impact hammer did result in the mortality 

of a white sturgeon.  The piles for the bridge piers were 2.5-m diameter steel piles, with each pier 

consisting of about eight piles each.  Piles were driven in water about 12 and 15 m deep in the 

main channel.  Peak underwater sound pressure levels ranged from 227 dB (re: 1 µPa) at 

approximately five meters from the pile to 178 dB at approximately 1,100 m from the pile 

(Illingworth and Rodkin 2007, D. Woodbury, pers. comm. 2012).    

 

Water depth at the pile driving site will also influence the rate of sound attenuation.  In deep water 

areas high sound pressure waves are likely to travel further out into San Francisco Bay than they 

would otherwise travel if encapsulated within an air bubble curtain, or conducted within a 

dewatered cofferdam, thereby resulting in adverse impacts to salmonids and green sturgeon over a 
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larger area.  In contrast, within shallow water, much of the acoustic energy is expected to be 

absorbed by the bottom and reflected off the surface back down to the bottom and even backwards 

towards the pile.  Thus, the rate of attenuation is much higher in shallower water and the expected 

area of adverse effects is expected to be reduced.  The bridge demolition and dredging activities 

associated with the SFOBB East Span Seismic Project are located in an area of strong tidal 

currents, and the majority of temporary piles to be installed for bridge dismantling are expected to 

occur in waters greater than 5 m deep (15 to 25 m), and therefore may have less sound 

propagation loss resulting in acoustic energy reaching greater distances from the pile driving area. 

Only along the southeast side of YBI where the H-piles are to be installed are water depths 

shallow enough (0-3 meters) that sound is not expected to travel great distances into the deeper 

water column if unattenuated.  Without minimizing sound propagation through attenuation 

measures such as a bubble curtain or other means, sound pressure levels are expected to travel 

greater distances and these deeper channel areas are the known migration corridors for CCC 

steelhead to and from south Bay tributaries, and are likely migration corridors for both adult and 

juvenile green sturgeon traveling between natal streams in the Sacramento River Delta and the 

Golden Gate Bridge.  Therefore, the specific construction schedule determined by the contractor 

will also greatly influence the level of potential impact on listed CCC steelhead and green 

sturgeon.  If the contractor drives the deeper water piles during the summer and fall months, 

between June and November, no listed salmonids are expected to be impacted.  Juvenile, 

subadult, and both adult spawners and non-spawning green sturgeon however, could be present in 

the project area.  Tracking studies conducted in the San Francisco Bay by CALFED (NMFS and 

the University of California at Davis collaboration) recorded three adult green sturgeon within or 

near the action area.  They were recorded near a monitor at Pier 30 in May and August 2007 and 

February 2009 (California Fish Tracking Database, unpublished data 2011).  Two of these fish 

were recorded in the Sacramento River before and after they transited the Bay, suggesting that 

these were spawning adults (California Fish Tracking Database, unpublished data 2011).  The 

third fish was only recorded in the Bay and is believed to be a non-spawning summer resident. 

Since the specific construction schedule and sequence of pile driving and pile “proofing” activities 

has not been precisely established at this time, and due to limited information on the percentage of 

green sturgeon likely to be within the action area, the vulnerability of listed southern DPS green 

sturgeon to deep water pile driving is uncertain.  Additionally, without knowing the exact timing 

of pile proofing during migration periods for salmonids, principally CCC steelhead, the exact 

number of CCC steelhead affected during this time is unknown.   Because of these uncertainties, 

we used a reasonable worst case scenario10, below, to estimate the amount of green sturgeon and 

CCC steelhead affected. 

 

The temporary trestles and falsework necessary for dismantling all sections of the existing bridge 

will require a total of 2,540 steel pipe piles and H-piles (Table 1) as follows.  For the Cantilever 

Superstructure approximately 440 24-inch and 36-inch diameter piles will be required. The 504’ 

Superstructure will require 450 24-inch and 36-inch diameter piles.  The 288’ Superstructure 

                                                 
10 

This worst case scenario is the same approach as described in both the April 10 and August 21, 2009, Supplemental 

Biological Opinions.  
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needs 700 18-inch to 36-inch piles.  The Oakland Access Trestle will also require 700 18-inch to 

36-inch piles.  Construction of the YBI Access Trestle along the southeast side of YBI will require 

100 H-piles.  In addition, there may be up to 150, 18-inch to 36-inch other piles for temporary 

structures, fenders, access, etc.  The contractor will install all piles with a vibratory hammer, and 

then drive some of them with an impact hammer when necessary.  Final proofing may be done on 

10% of the steel pipe piles installed entirely with a vibratory hammer to ensure load bearing 

capacity.  For the piles located west of Pier E9, the 24-inch impact driven piles will require 

approximately 133 strikes per pile, with no more than 20 piles installed per day.  The 36-inch 

impact driven piles at this location are expected to require 158 strikes, and no more than 20 

installed per day.  Piles east of Pier E9 will require approximately 124 strikes for the 24-inch 

piles, and 107 strikes for the 36-inch piles, with no more than 20 piles being driven on a given 

day.  The H-piles needed to construct the YBI Access Trestle will be driven with an impact 

hammer and are expected to require no more than 60 strikes per pile for 10 piles a day.  The 

location of the YBI Access Trestle would make incorporation of a bubble curtain difficult, so one 

will not be used during impact hammering of the H-piles. Pile “proofing” will occur for no more 

than two piles per day, requiring only 20 strikes per pile for both the 24- and 36-inch piles.  Pile 

proofing is not expected to exceed more than two minutes per day; due to the short duration 

required for proofing no sound attenuator device will be used.    

 

In order to minimize the adverse effects of impact pile driving to Federally-listed salmonids and 

green sturgeon during the installation of piles, Caltrans has incorporated the following avoidance 

and minimization measures (repeated here from the Project Description): 1) all pile installation 

with be installed with a vibratory hammer to the greatest extent feasible; 2) an impact hammer 

will be restricted to the period between June 1
st
 and November 30

th 
(excluding pile proofing) to 

avoid salmonid and spawning adult green sturgeon migration periods; 3) Caltrans will incorporate 

an air bubble curtain sound attenuation system to reduce sound pressure and exposure levels 

during impact pile driving for all impact hammer driven piles (excluding “proofing” of piles, and 

the H-piles); 4) the H-piles necessary for construction of the YBI Access Trestle will be installed 

in shallow water  zero to three meters deep and installation will also be restricted to the period of  

June 1
st
 to November 30

th
; 5) only two piles will be proofed for a duration of no more than 2 

minutes a day for the 10% of piles that may require testing for load bearing capacity, no more than 

244
11 

will be tested for the entire duration of this project (2012-2017); and 6) a biological and 

hydroacoustic monitoring program will be implemented to obtain real-time data during impact 

pile driving to ensure effectiveness of the bubble curtain, and that sound pressure and exposure 

levels do not exceed what has been analyzed in this BO. 

 

 

 

 

   

 

                                                 
11 

The 100 H-piles will not need to be proofed, so only 10% of 2440 piles may need to be tested.  
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Table 1. Size and number of steel piles required for trestles and falsework. 

 

Temporary Structure Pile Sizes and Type Maximum Number of Piles 

Cantilever Superstructure 

Temporary Supports 
24- to 36-inch diameter steel pipe 440 

504’ Superstructure Temporary 

Supports 
24- to 36-inch diameter steel pipe 450 

288’ Superstructure Temporary 

Supports 
18- to 36-inch diameter steel pipe 700 

Oakland Access Trestle 18- to 36-inch diameter steel pipe 700 

YBI Access Trestle 14-inch steel H-piles 100 

Other (spud, fenders, access, etc.) 18-to 36-inch diameter steel pipe 150 

Total Piles  For Project  2540 

 

NMFS has analyzed the effects of the proposed pile driving for the remaining trestles and 

falsework necessary for bridge demolition, including the proposed avoidance and minimization 

measures.  In A Compendium of Pile Driving Sound Data (Illingworth and Rodkin 2007) the most 

recent pile driving case studies are compiled in order to provide information regarding the 

underwater sound pressure levels generated with the installation of steel piles and hammer types.  

Several pile driving case studies conducted for this project as well as others within the San 

Francisco Bay and other bays, estuaries and rivers along California’s north coast region are 

included in the compendium.  NMFS and Caltrans used data taken from these studies and the dual 

metric threshold criteria for onset of physical injury, and current threshold criteria for sub-injury 

to estimate the area of impact for this project.  As a result, NMFS does not anticipate SPLs and 

SELs and RMS values to be exceeded beyond the following distances surrounding each pile 

during each construction phase, for fish greater than or equal to 2 grams:  

 

 

 For attenuated piles (using an air bubble curtain, or other device), 206 dB peak SPL at 1 m 

(2 m diameter), 187 dB accumulated SEL at 34 m (68 m diameter), and 150 dB RMS at 

398 m (796 m diameter );  

 

 For proofed piles, 206 dB peak SPL at 7 m (14 m diameter), 187 dB accumulated SEL at 

19 m (38 m diameter), and 150 dB RMS at 3981 m (7962 m diameter );   

 

 For the steel H-piles, 206 dB peak SPL at 10 m (radial distance) , 187 dB accumulated 

SEL at 65 m (radial distance), and 150 dB RMS at 1311 m.   

 

As distance from the pile increases, sound pressure levels decrease and the potential harmful 

effects to fish also decrease.  Hence the distance to reach the 150 dB RMS corresponding to sub-

injurious sound levels (i.e. non-lethal, behavioral responses), is not expected to extend beyond a 

3981 m radius from the east span of the bridge for any pile driving event.  This larger area defines 
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the total area of impact expected from pile driving for the entire duration of bridge dismantling 

activities.    

 

Estimates were made based upon the largest pile size and type anticipated to be used for this 

project, during attenuated and unattenuated impact hammer pile driving, which are the 36-inch 

steel pipe piles, and 14-inch steel H-piles. This reasoning assumes installing the largest piles with 

the same number of strikes as the smaller piles is expected to result in the largest area of impact.  

Using the attenuated (assuming 10 dB reduction) reference values of 189 dB peak (re: 1 µPa), 160 

dB SEL (re: 1 µPa
2
-sec) and 174 dB RMS measured at 10 meters, and estimating a total of 3160 

strikes per day (158 strikes per pile, 20 piles maximum) with a transmission loss (TL) of 15 dB
12

; 

results in the distance to reach the injury and sub-injury thresholds provided above for attenuated 

impact hammer installation of the piles.  For installation of the H-piles, Caltrans assumes a higher 

TL of 17 dB, due to site specific conditions.  However, since Caltrans will need to also proof a 

small subset of the piles (10%) with an impact hammer, the largest area of impact is based upon 

the unattenuated RMS threshold distance of 3981 m (7962 diameter) for the 36-inch piles.   

 

Given the uncertainties described above associated with these types of projects, NMFS has 

developed a reasonable worst case scenario of likely effects to fish from pile driving.  Below, we 

review project specific uncertainties associated with the likely effects, and then describe the 

scenario we used and the results in terms of likely effects on listed salmonids and green sturgeon.   

 

Summer and Fall. The project’s pile driving activities occurring from June 1
st
 through November 

30
th

 for the temporary structures are not expected to result in adverse effects to listed salmonids 

because no life stage is expected to be present during construction between June 1
st
 and November 

30
th

.  Additionally, during this time, the project’s pile driving activities are not expected to result 

in impacts to adult spawning green sturgeon.  However, juvenile, sub-adult and some non-

spawning adult green sturgeon have the potential to be within the action area year-round. The 

incorporation of a bubble curtain during this timeframe, when impact hammer pile driving occurs 

is expected to reduce the area where injury may occur, and also reduce the area where sub-injury 

is possible.   

 

Another concern is that any pile driving that occurs after dusk during the summer and fall months, 

could overlap with the period when the majority of downstream fish movement occurs.  

Shapovalov and Taft (1954) report that emigrating juvenile steelhead move downstream at all 

hours of the day and night, but the bulk of downstream fish movement occurs during the night or 

at least in the early morning or late evening.  Because they share other migration similarities with 

salmonids, such as outmigrating through the estuary in the spring months, green sturgeon may 

possess a similar behavior.  Artificial lights that are used on the pile driving platforms after dark 

may also attract fish to the immediate vicinity of the operation and into the area of lethal sound 

                                                 
12  NMFS recommends using the Practical Spreading Loss model (TL = 15*log(R1/R0)), unless data are available to 

support a different model.  
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pressure levels.  Although juvenile green sturgeon swimming behaviors encountered within the 

estuary is not clear, research by Van Eenennaam et al. (2001) indicates that juvenile green 

sturgeon exhibit nocturnal activity patterns in freshwater whereby they move higher into the water 

column at night.  If this same type of nocturnal behavior occurs in the estuary, their vulnerability 

to pile driving impacts could increase at night.  However, the majority of the remaining pile 

driving activities for the project are not expected to occur at night, and if night work is necessary 

it will be restricted to the period of June 1
st
 through November 30

th
, and Caltrans will direct 

illumination away from the water.   

 

Winter and Spring.  Pile proofing may occur year-round, which has the potential to affect 

migrating salmonids (primarily CCC steelhead), from December 1
st
 through May 31

st
, and green 

sturgeon.  However, the duration for pile proofing during peak (February-May) migration periods 

is expected to occur for no more than two minutes a day, thus the area of impact where injury may 

occur in any given pile proofing scenario is only expected to be a 19 m radial (38 m diameter) 

distance.  Beyond the 19 m radius, extending out to the 3981 m (7962 m diameter) distance is 

where sub-injurious effects may occur.  Although this is a seemingly large area during peak 

migration times, the limited duration is not expected to substantially alter migration behavior.  

Sound pressure levels extending out to this distance would only reach to the north, south and east 

of the pile driving area as YBI blocks the area to the west.  Additionally, the area within 3981 m 

radius from the pile during proofing is predominantly located in deeper waters in the Bay where 

currents are stronger and fish are expected to quickly transit through during migration. No more 

than 244 piles total will be proofed in this manner over the duration of this project phase (2012-

2017), and an even smaller subset of those will be proofed during winter and spring months, so 

NMFS anticipates, given the short duration of each proofing event, nearly all of salmonid and 

green sturgeon migration periods will be free from disturbances resulting from pile driving.  

Moreover, NMFS expects any migrating fish that may be disturbed but not injured during a pile 

proofing event will quickly return to normal behavior patterns once pile driving ceases.   No 

lasting adverse effects are likely mainly due to their larger bodies (above two grams), and because 

pile driving activities will occur only in the daytime during migration season which would avoid 

crepuscular and nocturnal periods when salmonid and sturgeon migratory activity is likely the 

highest.  

 

c. Amount of Salmonids and Green Sturgeon Affected  

 

Overall, the largest area of potential injury occurring from any pile driving event associated with 

dismantling of the bridge is in the deeper water habitat is 34 m (68 m diameter), and occurs during 

the summer and fall months when all listed salmonids are absent.  However, several  lifestages of 

green sturgeon have the potential to be present during this time, but this impact area is small 

compared with the size of the action area, and overall habitat range within the San Francisco Bay 

for green sturgeon.  Moreover, this area of the Bay has been disturbed during the past several 

years’ construction of SFOBB East Span and is also a navigation channel.  The presence of 

barges, boats, recently constructed towers and work equipment in the nearshore and navigation 
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channel along the eastern side of YBI extending to Oakland have disturbed the water column and 

benthic substrate.  Therefore, NMFS expects it to be unlikely for juvenile, subadult and non-

spawning adult green sturgeon to be present during construction in this area, as these life stages of 

green sturgeon are more likely to be located in areas of the Bay that possess higher quality habitat, 

and less frequent disturbance.  Although temporary disturbances to the water column and 

associated habitat during pile driving may disrupt foraging or other behavior of juvenile, sub-adult 

and non-spawning green sturgeon, this temporary loss of foraging habitat and disturbance is 

minimal, given the small footprint of the pile driving when these age groups are expected to be 

present compared to the available habitat within the Bay for green sturgeon.   

 

As described above, while little information is available to determine how and where listed 

anadromous salmonids and green sturgeon migrate through and utilize San Francisco Bay, general 

inferences can be made based upon known behavior patterns of salmon, steelhead and green 

sturgeon and their likely migration corridors within the Bay.  As mentioned previously, only a 

very small percentage of fish from the three Central Valley ESUs will likely be present in the 

SFOBB East Span Seismic Project action (during the associated bridge demolition and dredging 

activities) area and vulnerable to the adverse effects of high sound pressure levels.  However, 

CCC steelhead, which spawn in tributaries flowing into the south San Francisco Bay, are likely to 

be present in greater percentages within the action area since they must pass under the SFOBB.  

These steelhead are most likely to be exposed to harmful sound levels during pile driving (mainly 

proofing).  Considering the bathymetry of San Francisco Bay and the distribution of tidal currents, 

NMFS believes it is likely that between 20 and 30 percent (average of 25%) of the steelhead run 

from south San Francisco Bay streams pass east YBI and through the SFOBB East Span Seismic 

Project action area, based on the division of flow around YBI and our assumption that steelhead 

numbers will be distributed in the flows around YBI proportionally similar to the flow division.   

 

Adult and juvenile salmonids, and green sturgeon, are likely to take advantage of tidal currents to 

travel through San Francisco Bay on their migration routes.  The large volume of tidal exchange at 

the SFOBB East Span Seismic Project construction site is expected to assist with the transport of 

listed salmonids and green sturgeon both to and away from areas of high sound pressure levels 

during pile driving.  However, it is possible that an individual fish will make multiple passes 

through the construction area and be vulnerable more than once to harmful sound pressure levels 

during pile driving.  The potential for multiple exposures depends on how the movements of 

salmonid smolts and adults, and juvenile and adult green sturgeon, are influenced by tidal 

currents, which is currently unknown; although this scenario is most likely to be a concern for 

juvenile and subadult green sturgeon since they inhabit the bay year-round.   

 

The precise size of the steelhead run in south San Francisco Bay tributaries and precise abundance 

of green sturgeon in the San Francisco Bay and its tributaries is unknown.  Therefore, determining 

the precise number of threatened CCC steelhead and juvenile and subadult southern DPS green 

sturgeon that may be injured or killed by the SFOBB East Span Seismic Project pile driving 

activities is difficult at best, and not possible at this time.  In lieu of precisely determining the 
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number of individual CCC steelhead adversely affected, estimates of the area of potential impact 

due to pile driving and a percentage of the population passing through this area of impact were 

calculated by NMFS.  For estimating the number of juvenile and subadult green sturgeon 

adversely affected, NMFS used the likely area of potential impact due to pile driving and the 

potential life stage (juvenile, subadult, and adult) of green sturgeon likely present or passing 

through the active pile driving area to assess the level of impact.  For the purposes of this analysis, 

the zones of potential impact are defined as the area where there may be injury, mortality, and 

behavioral impacts to listed anadromous salmonids and green sturgeon.  Based on current pile 

driving research, the area of injury and mortality of salmonids green sturgeon is defined as the 

area with sound pressure levels exceeding 206 dB (re: 1 μPa), or 187 SEL (re: 1 μPa
2
-sec).  This 

zone of impact is within the 34 m distance (68 m diameter) from an active pile driving operation 

corresponding to the installation of the largest 36-inch diameter piles, the 65 m zone 

corresponding to the impact driven 14-inch H-piles, and the 19 m zone corresponding to the 

proofing of the largest 36-inch piles.  Within these zones
13 ,

 salmonids (primarily CCC steelhead) 

and green sturgeon could experience a range of physical injuries, including damage to the inner 

ear, eyes, blood, nervous system, kidney, and liver.  These injuries could result in the delayed 

mortality of some of these fish.   

 

Adult salmonids, due to their large size, can usually tolerate higher pressure levels (40-50 psi) 

(Hubbs and Rechnitzer 1952) and immediate mortality rates of adults are expected to be less than 

that experienced by juvenile salmonids.  Given that adult green sturgeon are on average 

significantly larger than salmon, they could, presumably, tolerate higher levels of sound pressure 

and be less affected by pile driving activities.  Similarly, juvenile green sturgeon are typically 

around 600 mm in length by the time they inhabit the estuary, close in size to some adult 

salmonids, therefore it is anticipated that they will also be more resilient and capable of 

recovering quickly from temporary disturbances associated with pile driving.  However, they are 

vulnerable to injury or death from pile driving (especially if within close proximity), as 

demonstrated by the lethal SPLs resulting in the death of a white sturgeon (likely a juvenile) 

documented during the construction of the Benicia-Martinez Bridge installation.   Although it 

should be noted that the piles used for construction of the Benicia-Martinez Bridge were 96-inch 

diameter piles compared to the largest 36-inch piles that will be used for this project.  

 

Beyond the physical injury range, extending out to the 150 dB RMS (re: 1 µPa) isopleth
14

 at a 

distance 398 m from the pile during attenuated impact hammering of 36-inch piles, the 3981 m 

distance during unattenuated pile proofing, and the 1311 m distance during impact hammering the 

H-piles, NMFS estimates fish greater than 2 grams will be agitated or disturbed, but survive 

exposure to SPLs and not sustain permanent harm or injury.  These fish may demonstrate 

temporary abnormal behavior indicative of stress or exhibit a startle response.  As described 

previously, a fish that exhibits a startle response is not injured, nor is its fitness likely to be 

                                                 
13

 Excluding the summer and fall months when salmonid species are likely to be absent.  

14 An isopleth is a contour line in water column  that has the same pressure at all points, in this example the isopleth 

is the underwater pressure threshold level (e.g. 150 db RMS) at the given distance away from the pile. 
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reduced, but it is exhibiting behavior that suggests it perceives a stimulus indicating potential 

danger in its immediate environment, and startle responses are likely to extinguish after a few pile 

strikes.   

 

In summary, based upon the information above, our reasonable worst case scenario assumes: 1)  

twenty-five percent of the south bay CCC steelhead population migrate to the east side of YBI en 

route to and from the Golden Gate; 2) juvenile, subadult and adult green sturgeon could be present 

in the action area year-round; 3) roughly three percent of adult spawning green sturgeon could be 

present in the action area February through May; 4) remaining pile driving will occur in areas 

greater than five meters deep during peak migration periods for spawning CCC adult steelhead 

and spawning adult green sturgeon (February through May); 5) a maximum of two piles will be 

proofed per day  (with an impact hammer) intermittently over the course of these four months; 6) 

some pile installation may occur at night in the summer and fall months (June through 

November); and 7) the 3981 m radial distance of the impact area corresponding to the 150 dB 

RMS is the greatest distance considered for the entire demolition phase due to the data taken from 

hydroacoustic measures during the construction of this project and others.  With these 

assumptions, roughly .0003 percent of the outmigrating juvenile and post-spawned adult 

population of steelhead originating from south San Francisco Bay tributaries will be injured, 

killed or harassed by sound pressure levels exceeding 206 dB (re: 1 µPa), 187 SEL dB (re: 1 μPa 
2-

sec), or 150 dB RMS (re: 1 µPa) during the remaining pile driving over 5 winter-spring seasons 

(2013-2017).  The .0003 percentage of steelhead is determined based upon the following 

assumptions, that approximately 25 percent of the south Bay CCC steelhead population are 

estimated to transit east of YBI through the action area, and two piles will be proofed with an 

impact hammer within a given 24 hour period for only a two minute duration during the entire 

migration season (December 1
st
 to May 31

st
).  The worst case scenario then, is that all pile 

proofing will occur during migration season, for two minutes per day annually during these six 

months which equates to approximately .001 percent of time.  In NMFS judgment, this percentage 

of time is so small that very few, if any, CCC steelhead are likely to be adversely affected.  To be 

adversely affected a CCC steelhead would have to be within 3981 meters of a pile during the 2 

minute proofing.  The probability that this will occur is very low.   

 

For green sturgeon, primarily juvenile and subadult green sturgeon and some adults located within 

the San Francisco Bay within a distance of 3981 m of pile driving will be injured, killed, agitated 

or disturbed  or by sound pressure levels exceeding 206 dB (re: 1 µPa), 187 SEL dB (re: 1 μPa 
2-

sec), and 150 dB RMS (re: 1 µPa).  For the three percent spawning adult green sturgeon that may 

be injured, killed, agitated or disturbed, estimation, NMFS based this upon an average abundance 

estimate of 71 returning annual spawners (Israel 2006b), and the 2007 and 2009 tracking data 

provided by CALFED, with three adults recorded within the action area (one summer resident and 

two spawning adults) between February and August (see Effects of the Action pages 43-44).   

 

NMFS assumes that the use of a vibratory hammer will effectively minimize sound pressure 

waves to levels at or below the dual metric criteria thresholds (i.e., 206 peak dB, or 187 dB SEL). 
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 If Caltrans installs the majority of temporary piles with a vibratory hammer, and only uses an 

impact hammer for minimal re-taps and pile proofing, the remaining pile driving activities are not 

anticipated to result in substantial incidence of physical injury or mortality to fish; and our 

reasonable worst case scenario may not be realized.  

 

2. Removal of Marine Foundation-Additional Methods  

 

Preliminary information for removal of marine concrete foundations with an expansive cracking 

mortar indicates that the area can safely be contained from debris or turbidity associated with 

concrete break-down through the use of a cofferdam or turbidity curtains.  Unless results from the 

Caltrans study indicate there are unacceptable toxicity risks other negative impacts from this type 

of compound not previously considered, NMFS assumes this approach to foundation removal will 

not injure fish but may result in temporary impacts habitat from brief episodes of turbidity or 

perhaps shifts in pH of the water column.   

 

3. Turbidity  

 

Pile driving, and removal of the concrete marine foundations, and old timber piles are also 

expected to create temporary increases in turbidity in the adjacent water column.  These minor and 

localized elevated levels of turbidity will quickly disperse from the project area with tidal 

circulation.  Listed anadromous salmonids and green sturgeon in the San Francisco Bay estuary 

commonly encounter, and typically avoid, areas of increased turbidity due to storm flow runoff 

events, wind and wave action, and benthic foraging activities of other aquatic organisms.  

Therefore, the minor and localized areas of turbidity associated with this project’s in-water 

construction is not expected to impair or harm listed salmonids or green sturgeon and will not 

result in long-term impacts to aquatic habitat.   

 

4.  Dredging and Disposal 

 

Potential effects are entrainment of juvenile fish (Dutta and Sookachoff 1975, Boyd 1975, 

Armstrong et al. 1982, Tutty 1976).  Potential indirect effects include behavioral (Sigler et al. 

1984, Berg and Northcote 1985, Whitman et al. 1982, Gregory 1988) and sub-lethal impacts from 

exposure to increased turbidity (Sigler 1988, Sigler et al. 1984, Kirn et al. 1986, Emmett et al. 

1988, Servizi 1988); redistribution and/or release of contaminants, with increased potential for 

chronic or acute toxicity; mortality from predatory species that benefit from activities associated 

with dredged material disposal; changes in the native sediment characteristics near disposal sites; 

and shifts in sediment dynamics that may alter available food supply (Morton 1977).   

 

The proposed disposal of a portion of the dredged material at SF-DODS is unlikely to adversely 

affect listed salmonids or green sturgeon due to its location and depth.  The SF-DODS is located 

approximately 50 miles offshore of San Francisco in the Pacific Ocean, and is between 8,200 - 

9,840 feet (2,500 - 3,000 meters) deep.  Listed anadromous fish species are unlikely to occur at 
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this area since adult and sub-adult salmonids in the ocean are typically foraging on the continental 

shelf in shallower water due to the distribution of their prey species (euphausids and small 

schooling fish), and adult green sturgeon are generally found within the 110-m contour of the 

continental shelf.  Considering the very low likelihood of listed anadromous fish species within 

the area affected at SF-DODS during a disposal event, this portion of the project is unlikely to 

adversely affect  listed salmonids or green sturgeon.  Therefore, the SF-DODS portion of the 

action area is not considered further in this opinion.  However, for removal of the existing piers, it 

is anticipated that 22,724 cubic yards of material will be dredged.  This material will be disposed 

of at the Alcatraz Island site (SF-11). 

 

a.  Entrainment.   

 

Dredging techniques expected to be employed for this project can be categorized as either 

hydraulic or mechanical.  Both methods may be used, and dredging for barge access to dismantle 

the existing bridge could take several months to complete.  Entrainment of listed fish (primarily 

juveniles) can occur when hydraulic dredging is used; mechanical dredging is unlikely to entrain 

fish.  If the dredging draghead is in operation while held above the surface of material being 

removed and fish are present, they may be unable to overcome the water velocities near the 

dredging draghead and be pulled into the hold of the ship.  Dutta (1976) reported that salmon fry 

were entrained by suction dredging in the Fraser River.  Braun (1974a, b), in testing mortality of 

entrained salmonids, found that 98.8 percent of entrained juveniles were killed.  Boyd (1975) 

indicated that suction pipeline dredges operating in the Fraser River during fry migration took 

substantial numbers of juveniles.  Further testing in 1980 by Arseneault (1981) resulted in 

entrainment of chum and pink salmon, but in low numbers relative to the total number of 

salmonids out-migrating (0.0001 to 0.0099 percent).  Based the small chance of entrainment, and 

the likely location of salmonids in the upper part of the water column, NMFS does not expect 

salmonids will be entrained.  Green sturgeon, because of their known foraging behavior on the 

substrate of channels and estuaries, could be entrained.  Juvenile, subadult and non-spawning 

adult green sturgeon may be present year-round within the active dredging area, although their 

numbers are expected to be low because most of the action area is not high quality foraging 

habitat for sturgeon.  NMFS expects only a few, if any, green sturgeon may be entrained and 

killed, as any green sturgeon present will probably leave the area due to the disturbance produced 

by the draghead.  

 

b.  Turbidity.   

 

There is little direct information available to assess the effects of turbidity in San Francisco Bay 

on juvenile or adult green sturgeon.  Review of the literature regarding the effects of turbidity 

associated with dredging operations on anadromous salmonids indicates turbidity may interfere 

with visual foraging, increase susceptibility to predation, and interfere with migratory behavior.  

Similar effects are assumed for green sturgeon.  Moreover, if fish are present during a disposal 

event, they may be smothered or otherwise negatively affected by large amounts of sediment 
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being delivered at one time, rather than brief bursts of turbidity that would be encountered 

episodically and usually dissipated after a short duration through tidal action.   

  

The Port of Oakland evaluated turbidity plumes associated with clamshell dredging operations for 

its 50-foot port deepening project.  The results indicated that increases in turbidity were localized, 

with the most concentrated portion of the plume located near the bottom and decreasing 

concentrations nearer the surface (Port of Oakland 1998).  The lateral extent of a turbidity plume 

during dredging depends on the tide, currents, and wind conditions during the dredging activities. 

Depending on the body of water and the hydraulics of the system, sediment plumes can extend 

approximately several hundred to 1,000 m from the operation. 

 

LaSalle (1988) described the physical characteristics of sediment dispersal during hopper dredging 

activities.  Hopper dredges are a type of mechanical dredge in which the “hopper” is the container 

for dredged material.  As the hopper dredge is filled, dredged material is often stored in the hopper 

until overflow of material begins.  In general, sediment concentrations at the bottom are up to 500 

mg/l and 100-150 mg/l at the surface, given no overflow occurs.  When overflow does occur, 

sediment concentrations in the upper water column may reach levels as high as 1000 mg/l.  

LaSalle (1988) cautioned that site specificity is a very important consideration. 

 

Because fish tend to avoid areas of high turbidity and return when concentrations of solids are 

lower, impacts are expected to be temporary.  For the SFOBB East Span Seismic Project, turbidity 

levels that may induce mortality are not expected to occur due to the location of both the dredge 

and disposal sites.  Estuarine currents and water column mixing are expected to rapidly disperse 

and dissipate concentrations of solids as they settle.  However, turbidity may alter the behavior of 

adult, subadult and juvenile green sturgeon and salmonids.  They are likely to avoid areas of 

increased turbidity at the dredge site and disposal events near Alcatraz Island.  This alteration of 

behavior may adversely affect feeding and interfere with migratory behavior, although the effects 

are not expected to be at a level that adversely affects growth or reproductive success.   

 

c.  Contaminants.   

 

In the aquatic environment, most anthropogenic chemicals and waste materials, including toxic 

organic and inorganic chemicals, eventually accumulate in the sediment.  Contaminated sediments 

may be directly toxic to aquatic life or can be a source of contaminants for bioaccumulation in the 

food chain (Ingersoll 1995).  Fine sediments in the project dredging areas increase the likelihood 

of a problem with contaminants, because this fraction consists of particles with relatively large 

ratios of surface area to volume, which increase the sorptive capacity for contaminants. 

 

Environmental contaminants discharged into aqueous systems tend to associate with particulate 

material in the water column and with consolidated bedded sediments.  Caltrans performed 

sampling, chemical analyses and acute toxicity bioassays of bay sediments from the project area to 

determine the suitability of dredged material for disposal.  Chemical analyses were performed for 
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priority pollutant metals; total and dissolved sulfides; total recoverable petroleum hydrocarbons 

(TRPH); phthalate esters; PAHs; pesticides; polychlorinated biphenyls (PCBs); mono-, di-, tri- 

and tetrabutyltin and total organic carbon (TOC).  Biological analyses were conducted for 96-hour 

layered-solid-phase bioassay, 10-day solid phase bioassay and 28-day bioaccumulation.  The 

results of these studies showed a general absence of significant contamination, with low or non-

detectable concentrations of chemical contaminants of concern except at two groups of dredge 

sites, SFOBB-N-2/SFOBB-N-5 and SFOBB-N-1 (USACOE letter dated October 31, 2001).  

 

Material from the upper 12 feet of testing locations SFOBB-N-2 and SFOBB-N-5 is not suitable 

for unconfined aquatic disposal, because test results showed significant solid phase toxicity to 

Nephtys (a marine polychaete or “catworm”) when compared to the reference sites.  This material 

will be disposed of at an upland location.  Material from the upper 12 feet of Site SFOBB-N-1 is 

also unsuitable for unconfined aquatic disposal or to wetland surfaces due to excessive 

bioaccumulation of individual constituents of PAHs and will be disposed of at a confined upland 

location. 

 

Although the DMMO of the U.S. Army Corps of Engineers determined that the majority of 

dredged material from the SFOBB East Span Seismic Project is suitable for unconfined aquatic 

disposal, contaminants are present.  They include oil and grease, TRPH, chlorinated pesticides 

(DDD, DDE, and DDT
15

), metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, 

selenium, silver, and zinc), organotins, and 12 PAHs.  Given that the concentrations are at a low 

enough level, these contaminants are anticipated to re-suspend and rapidly disperse, and are 

unlikely to result in any acute toxicity to listed salmonids and green sturgeon.   

 

d.  Anaerobic Sediments  

 

Two common by-products produced in anaerobic sediments containing adequate concentrations of 

organic matter are ammonia (NH3) and hydrogen sulfide (H2S), which are highly toxic and 

produced by anaerobic aquatic microorganisms.  Dillon and Moore (1990) report that NH3 can 

exert toxicity at relatively low concentrations on fish and other aquatic organisms.  The release of 

NH3 during dredging and the disposal of dredged material could affect aquatic species as it is re-

suspended in the water column.  NMFS expects that acute, short-term effects due to increased 

levels of NH3 at either the dredge site or the SF-11 disposal site are unlikely to occur due to tidal 

influence and water column mixing at the disposal site, and (to a slightly lesser extent) at the 

                                                 
15

These are Persistent Organochlorine Compounds that are pesticides used historically for mosquito abatement and as 

insecticides; they are no longer commercially manufactured. DDT is gradually metabolized into DDE and DDD. 

Commercial DDT was a mixture of DDT, DDE and DDD. DDT: dichloro-diphenyl-trichloro-ethane; or (1,1,1-trichloro-

2,2-bis(p-chlorophenyl)ethane). DDE (1,1-dichloro-2,2-bis(chlorophenyl) ethylene); DDD: (1,1-dichloro-2,2-bis(p-

chlorophenyl) ethane). 
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dredge site.  The un-ionized form of NH3 has potential for adversely affecting listed salmonids and 

green sturgeon, but the limited concentrations NMFS anticipates at the dredge and disposal sites 

are unlikely to directly affect these species.  Typically, when un-ionized NH3  is exposed to water 

it is rapidly diluted and converted to a less toxic ammonium ion. Similarly, H2S undergoes a 

chemical reaction when exposed to water.  It is oxidized and converted to elemental sulfur, which 

is less toxic to fish and other aquatic life.    

 

For both of these by-products, the degree of hazard exhibited to salmonids and green sturgeon is 

dependent upon the temperature, pH and dissolved oxygen content of the water.  However, 

temperature and pH are not considered a significant concern given the location of the removal and 

disposal sites, i.e., deep waters that are tidally influenced with consistent water column mixing.  

Because the dredge removal and disposal sites are located in a large, open body of water the 

principal impact from anaerobic sediments is the probable decrease in DO content as the 

sediments are exposed and disposed of and temporarily re-suspended in the water column.  When 

anaerobic sediments are exposed to the water column, the aforementioned chemical reactions for 

NH3 and H2S will deplete DO.  Salmonids and green sturgeon that may be exposed to low levels 

of DO could be adversely impacted.  Assuming that there are no restrictions present to prevent 

escape from these areas of low DO, green sturgeon behavior may be affected in a similar manner 

as described above for turbidity, i.e., avoidance of the increased concentration levels of NH3 and 

H2S, and decreased DO near the sites.  However, if there are particulates or suspended solids in 

the sediment that could impede or prevent escape by green sturgeon, the resulting impacts may be 

in the form of physical injury or mortality.  NMFS considers the potential for this occurrence to be 

a very low probability due to the large, open area within the action area under the SFOBB, and the 

location of the SF-11 disposal site, south of Alcatraz Island.  Both of these areas are expected to 

provide large enough, unconfined areas to disallow fish impediment.   

 

e.  Benthic Resources  

 

Oliver et al. (1977) noted two phases of succession in benthic communities after disturbance 

(such as dredging or burial by disposal of dredged material).  In the first phase, opportunistic 

species such as polychaetes move into a disturbed area.  In the second phase, organisms 

surrounding the disturbed area re-colonize the affected site.  Reilly et al. (1992) concluded that 

dredging-induced habitat alterations are minor compared to the large-scale disturbance of habitat 

in San Francisco Bay occurring from natural physical forces, such as seasonal and storm-

generated waves, although these events would primarily occur in shallow water.  However, 

dredged material may have substantially different characteristics than material that is resuspended 

through natural forces. 

 

The SF-11 disposal site near Alcatraz Island has been used for decades and has a low biological 

standing crop of invertebrates.  Although benthic invertebrates have been shown to be key food 

sources for juvenile and adult green sturgeon, (Radtke 1966, Moyle et al. 2002, Moyle 2002, 

Adams et al. 2002), it is unlikely a significant loss of prey species will occur from these activities 
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on the bottom at either the dredge or disposal sites.  There will be some short-term impact to 

invertebrate colonies as a result of dredging or disposal.  Rates of recovery listed in the literature 

can range from several months to several years for estuarine muds (McCauley et al. 1976, Oliver 

et al. 1977, Currie & Parry 1996, Tuck et al.1998, Watling et al. 2001).  Recolonization can also 

take up to 1 to 3 years in areas of strong current but up to 5 to 10 years in areas of low current 

(Oliver et al. 1977). Thus, forage resources for fish that feed on the benthos may be substantially 

reduced before full recovery of the site is achieved.  Based on available literature, NMFS assumes 

recovery of prey resources will not occur within one year.  However, because the dredge area and 

disposal sites are located within highly disturbed portions of the bay, NMFS assumes there are 

better foraging habitats located elsewhere, therefore this would be of minimal impact to green 

sturgeon.   

 

f. Disposal at Upland or Wetland sites 

 

If any material is disposed of at upland or wetland wetland site, the DMMO anticipates that it will 

go to The Montezuma Wetlands Restoration Project (M. D’Avignon, DMMO, pers. comm. 2012). 

This area encompasses approximately 1800 acres in Solano County near the Montezuma Slough 

and Grizzly Island Wildlife Area. The goal of this restoration project is to provide habitat for both 

locally endangered species of plants and animals.  However, no dredge material will be disposed 

of at any unconfined upland or wetland site if contaminant/toxicity tests indicate it would be 

unsafe to do so for the surrounding environment or aquatic and wetland species.  Based on this 

information, NMFS does not anticipate adverse effects to listed salmonids or green sturgeon from 

upland or wetlands disposal. 

 

g.  Dredging and Disposal Summary 

 

Due to the limited amount of data on the distribution and abundance of salmonids and green 

sturgeon in the portions of the action area affected by dredging and disposal, NMFS cannot 

predict  the precise number of salmonids and green sturgeon affected by dredging and disposal 

activities.  NMFS estimates that only a small percentage of the salmon and green sturgeon present 

in the action area is likely to be affected due to: 1) the small size of the affected areas relative to 

the action area; 2) limited locations and duration of dredging and disposal; 3) the temporary nature 

of the effects; and 4) the broad distribution of salmonids and green sturgeon in the Bay.  A very 

small number of green sturgeon may be entrained and killed if hydraulic dredging equipment is 

used.   

 

B.  Impacts to Critical Habitat 

 

The action area located within the Central Bay is designated critical habitat for Sacramento River 

winter-run Chinook, Central Valley spring-run Chinook and Central Valley steelhead.  The entire  

San Francisco Bay is designated critical habitat for CCC steelhead, and is designated critical 

habitat for southern DPS green sturgeon.  Temporary impacts to designated critical habitat for 
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salmonids and designated critical habitat of southern DPS green sturgeon are expected during 

construction of the falsework and trestles required for demolition of the old bridge, and dredging 

for barge access of the SFOBB East Span Seismic Project.  Pile driving and dredging will 

adversely affect the water column and benthic substrate of San Francisco Bay within the action 

area.  Impacts to the water column from high sound pressure levels were discussed previously, as 

were impacts to water quality associated with dredging.  There will also be temporary impacts 

associated with shading and foraging habitat loss within the action areas while temporary 

structures are in place.  However, temporary structures will not be directly located where eelgrass 

beds have been documented and are not expected to pose impacts to eelgrass from shading.  

Removal of the old structure will ultimately reduce shading in the project area. 

.  

These impacts are unlikely to reduce the value of critical habitat for these species in the action 

area once removal of the existing bridge is complete.  Most critical habitat in the action area is 

either 1) expected to quickly return to pre-project conditions (e.g., sound pressure levels and 

turbidity generated by construction activities will no longer be present).  During construction 

activities, impacts to the value of critical habitat for these species in the action area is expected to 

be minimal because of limited extent of most effects and or the short duration of effects (e.g., pile 

proofing).  Habitat outside of the affected areas or times will not be affected. 

 

As described above, impacts to benthic organisms at the dredging and disposal sites may last for 

several years following disturbance from activities associated with this project.  NMFS expects 

these impacts will be discountable to the value of green sturgeon critical habitat considering the 

current low value of these areas as habitat and the large amount of critical habitat available to 

green sturgeon elsewhere in San Francisco Bay.   

 

Caltrans established a SFOBB East Span Seismic Project mitigation fund for the restoration of 

Federal-and State-listed salmonid habitat in the central and south Bay.  These projects were 

designed to restore and enhance anadromous salmonid habitat within San Francisco Bay 

tributaries.  Properly designed and implemented restoration actions are expected to provide 

significant benefits (as discussed in the Environmental Baseline) to steelhead and designated 

critical habitat in San Francisco Bay tributaries.  Of the projects completed, only the Indigenous 

Oyster Habitat Project, located at the Marin Rod and Gun Club in San Pablo Bay at Point San 

Quentin, adjacent to the Marin County side of the Richmond-San Rafael Bridge, is thought to 

potentially provide similar habitat enhancements for green sturgeon.  Caltrans and NMFS are 

currently working on an eelgrass project that may provide habitat enhancements for salmonids and 

green sturgeon.      

 

 

VII.  CUMULATIVE EFFECTS 

 

Cumulative effects are defined in 50 CFR 402.02 as "those effects of future State or privately 

sponsored activities, not involving Federal activities, that are reasonably certain to occur within 
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the action area of the Federal action subject to consultation."   For the purposes of this 

consultation, the action area is located within the central and south San Francisco Bay in an area 

encompassing a 3981 m radius (7962 m diameter) surrounding the east span of the SFOBB, an 

area extending approximately 2000 m south of Alcatraz Island at the SF-11 disposal site, and the 

SF-DODS ocean disposal site.  Non-Federal actions that may affect the action area include State 

angling regulation changes, voluntary State or privately sponsored habitat restoration activities, 

State hatchery practices, discharge of storm water and agricultural runoff, increased population 

growth, recreational harvest, and urbanization.  State angling regulations are generally moving 

towards greater restrictions on sport fishing to protect listed fish species.  Farming activities 

within or adjacent to the action area may have negative effects on San Francisco Bay water quality 

due to runoff laden with agricultural chemicals.  Future urban development within the Bay may 

also adversely affect water quality and estuarine productivity within the action area. 

 

 

VIII.  INTEGRATION AND SYNTHESIS OF EFFECTS 

 

A. Effects to Species 

 

The remaining dismantling and dredging/disposal activities associated with the SFOBB East Span 

Seismic Project are expected to result in adverse effects to Federally-listed anadromous salmonids 

and green sturgeon during construction
16

.  For the three listed Central Valley ESUs (Central 

Valley steelhead DPS, Central Valley spring-run Chinook salmon, Sacramento River winter-run 

Chinook salmon), the remaining activities of the SFOBB East Span Seismic Project are expected 

to result in adverse effects to a small number of fish from these ESUs, because few individuals are 

likely to be present within the area of direct construction impacts.  Harmful sound levels from pile 

driving are predicted to extend several thousand meters from the pile.  However, given the 

geography and bathymetry of San Francisco Bay, and the location of the active pile driving areas 

along the east side of YBI, combined with the known behavior patterns of salmonids and adult 

spawning green sturgeon, it is probable that the majority of Central Valley anadromous salmonids 

are likely to be on the north side of San Francisco Bay en route between the Golden Gate and their 

natal Central Valley streams.  Similarly, adult spawning green sturgeon will likely to be located on 

the north side of San Francisco Bay during migration, en route between the Golden Gate Bridge 

and the Sacramento River during construction activities.  Since this portion of San Francisco Bay 

is several kilometers from the area that will be subject to the highest sound pressure levels, only 

very small numbers of three Central Valley ESU salmonids and adult spawning green sturgeon are 

anticipated to be in the action area and exposed to harmful sound pressure levels.  Thus impacts to 

Central Valley salmonid numbers are very small and likely exert no discernible effect on future 

adult returns.   

 

CCC steelhead must pass through the action area on route to natal streams within the south Bay, 

and during juvenile emigration from south Bay tributaries to the Pacific Ocean.  CCC steelhead 

                                                 
16

 Remaining activities to construct the new east span are unlikely to result in adverse effects to listed salmonids or 

sturgeon (over water work) and are not considered further here. 
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was listed as threatened under the ESA because their numbers are dramatically reduced from 

historical estimates.  This DPS does retain resiliency in the face of natural environmental 

fluctuations, but is at risk because its small numbers and other factors reduce its ability to persist 

in the face of natural disturbances.  For CCC steelhead, up to .0003 percent annually of the 

outmigrating juvenile and post-spawned adult population originating from south San Francisco 

Bay tributary streams may be adversely affected during 2012-2017 by pile driving during 

dismantling of the bridge.  This impact occurs to populations that have likely suffered recent 

losses from pile driving that occurred during the installation of temporary piles since the project 

began construction (now part of the Environmental Baseline).   

 

Numerically, south San Francisco Bay steelhead represent a very small portion of the entire CCC 

steelhead, but these south Bay tributaries represent a significant and unique portion of the 

geographic distribution of this DPS.  While the magnitude of loss is very small, these combined 

losses of adult and juvenile salmonids associated with the bridge demolition and dredging 

activities of the SFOBB East Span Seismic Project may manifest as a reduction in the number of 

adults returning for the next generation of the south Bay CCC steelhead populations because, for 

example, these losses are in addition to the most recent, previous pile driving impacts in 2009 (see 

Environmental Baseline).  However, the likely impacts of this project are not expected to 

appreciably reduce the resiliency of these south Bay populations, (i.e., their likelihood of survival 

and recovery) because salmonids have evolved and are adapted to variable systems (Bisson et al. 

1997); and favorable water years and ocean conditions are likely to allow for subsequent years 

with greater population abundance that will replace the small number of steelhead killed by this 

project.  Improvements to baseline conditions as a result of the restoration efforts funded by 

Caltrans and others to restore, enhance, or create salmonid habitat may improve reproductive 

success and survival of CCC steelhead.  In consideration of the above, the demolition activities 

associated with the SFOBB East Span Seismic Project are not anticipated to reduce the likelihood 

of the survival and recovery of the local CCC steelhead populations or the Central California 

Coast DPS.  

 

For adult green sturgeon, NMFS estimates that approximately three percent of spawning adult 

green sturgeon may potentially be injured or killed by the project’s remaining activities.  This 

estimate is based upon an average annual abundance estimate of 71 returning spawners  and the 

2007 tracking data provided by CALFED, with three adults recorded within the action area (one 

summer resident and two spawning adults) between February and August.  Although it is not 

possible to predict the exact percentage of juvenile green sturgeon that may be adversely affected 

by pile driving activities, NMFS assumes that the majority of the juvenile, subadult and non-

spawning adult green sturgeon will be located in areas with better quality habitat, possessing 

abundant food resources such as intertidal sloughs.  The dredging areas are also relatively distant 

from the primary migration routes of adult green sturgeon, but a small amount of green sturgeon 

may be entrained and killed if hydraulic dredging is used.  Therefore, it is expected the remaining 

activities of the SFOBB East Span Seismic Project will result in injury or mortality to a small 

portion of threatened adult, sub-adult, and juvenile green sturgeon, although the exact number 

affected remains uncertain. Green sturgeon may also be behaviorally affected by the projects 

activities.  However, these behavioral changes are not expected exert any discernible effects on 
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the fitness of individual fish.  

 

Similar to CCC steelhead, the potential impacts from pile driving that have occurred from the 

installation of piles since the project began construction may have caused injury or mortality or 

adverse behavioral changes to green sturgeon, potentially reducing levels of juvenile production 

and adult returns.  Although the population of green sturgeon is low, and a small number of green 

sturgeon may have been harmed or killed by previous pile driving activities at this site, the 

possible injury or mortality resulting from exposure to high SPLs during prior and remaining pile 

driving activities, or entrainment during dredging activities of a small number of juvenile or 

subadult green sturgeon is not expected to appreciably decrease the number of returning adults, 

because of the number of juveniles produced by these populations.  Since no spawning or 

freshwater rearing habitat will be affected by the proposed pile driving or dredging activities or 

operations, impacts on spawning survival and survival from egg to juvenile are not expected.  In 

addition, because green sturgeon are long-lived species, it is presumed that adults not harmed or 

killed by this project will continue to spawn in future years and produce juveniles to replace any 

lost during construction of the project.  Therefore, the abundance, distribution, and reproduction 

of the southern DPS green sturgeon is not likely to be appreciably reduced by the associated 

effects of the project’s actions during bridge demolition and dredging for the SFOBB East Span 

Seismic Project.   

 

B. Effects to Designated Critical Habitat 

 

Within the action area, only the central Bay is designated critical habitat for the three listed 

Central Valley ESUs (Central Valley steelhead DPS, Central Valley spring-run Chinook salmon, 

Sacramento River winter-run Chinook salmon).  Both the central and south San Francisco Bay is 

designated critical habitat for CCC steelhead.  Impacts to designated critical habitat of 

anadromous salmonids are expected during bridge demolition and construction as a result of pile 

driving.  Pile driving will adversely affect critical habitat within the action area through temporary 

elevated SPLs and turbidity, as well as temporary loss of foraging habitat and shading while 

temporary structures are in place.  However, as discussed previously, restoration efforts resulting 

in improved access to significantly better habitat conditions in Bay tributaries and wetlands are 

expected to result in long-term increase in the value of critical habitat for CCC steelhead in south 

San Francisco Bay.  Additional restoration actions implemented by the mitigation fund established 

by Caltrans are also expected to improve the value of critical habitat in central and south San 

Francisco Bay CCC steelhead streams.  

 

The entire San Francisco Bay is critical habitat for green sturgeon.  Impacts to the water column 

and bay substrate are expected to occur as a result of pile driving and dredging/disposal activities. 

Pile driving will adversely affect critical habitat within the action area though temporarily elevated 

SPLs and temporary increases in turbidity.  Similarly, dredging and disposal, and removal of old 

timber piles associated with bridge dismantling are expected to result in adverse effects to critical 

habitat through temporary increases in turbidity, temporary increase in amounts of contaminants 

in the water column and temporary disturbance of benthic substrate.  Because no spawning or 

freshwater rearing habitat will be affected by the proposed actions, and only a small portion of 
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their estuarine foraging and rearing habitat is affected temporarily by the proposed actions, 

impacts from the project’s activities are not expected to reduce the value of critical habitat for 

green sturgeon for the conservation of this species.   

   

 

IX.   CONCLUSION 

 

After reviewing the best available commercial and scientific information regarding the current 

status of listed anadromous salmonids and green sturgeon, the environmental baseline for the 

action area, the effects of the proposed action, and the cumulative effects, it is NMFS’ biological 

opinion that the proposed bridge demolition and dredging activities for the SFOBB East Span 

Seismic Project are not likely to jeopardize the continued existence of CCC steelhead, Central 

Valley steelhead, Central Valley spring-run Chinook salmon, Sacramento River winter-run 

Chinook salmon or southern DPS green sturgeon. 

 

After reviewing the best available commercial and scientific information regarding the 

environmental baseline for the action area, the effects of the proposed action, and the cumulative 

effects, it is NMFS’ biological opinion that the proposed remaining activities for the SFOBB East 

Span Seismic Project are not likely to adversely modify or destroy the critical habitat of CCC 

steelhead, Central Valley steelhead, Central Valley spring-run Chinook salmon, Sacramento River 

winter-run Chinook salmon, or southern DPS green sturgeon. 

 

 

X.  SUPPLEMENTAL INCIDENTAL TAKE STATEMENT 

 

Section 9 of the ESA and Federal regulation pursuant to section 4(d) of the ESA prohibit the take 

of endangered and threatened species, respectively, without special exemption.  Take is defined as 

to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage 

in any such conduct.  Harm is further defined by NMFS as an act which actually kills or injures 

fish or wildlife.  Such an act may include significant habitat modification or degradation which 

actually kills or injures fish or wildlife by significantly impairing essential behavioral patterns, 

including breeding, spawning, rearing, migrating, feeding, or sheltering.  Incidental take is defined 

as take that is incidental to, and not the purpose of, the carrying out of an otherwise lawful 

activity.  Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to and not 

the purpose of the agency action is not considered to be prohibited taking under the ESA provided 

that such taking is in compliance with the terms and conditions of this supplemental incidental 

take statement. 

 

A.  Amount or Extent of Take Anticipated 

 

It is anticipated that take associated bridge demolition and dredging activities for the SFOBB East 

Span Seismic Project will be in the form of injury and mortality as a result of construction 

activities associated with bridge dismantling for listed CCC steelhead and Central Valley 

salmonids (Central Valley steelhead, Central Valley spring-run Chinook salmon, Sacramento 
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River winter-run Chinook salmon), and green sturgeon.  

 

1. Pile Driving 

 

Pile driving with an impact hammer is expected to result in incidental take in the form of injury, 

mortality to salmonids and green sturgeon through exposure to temporary high SPLs (> 206 dB 

peak SPL or 187 dB SEL) within the water column during the installation of the temporary trestles 

and falsework require for bridge dismantling.  The number of salmonids and green sturgeon that 

may be incidentally taken during activities is expected to be small.  Because finding dead or 

injured fish will be difficult due to their small size in relation to the size of the action area, the 

difficulty in observing dead or injured fish in the waters of the bay due to depth and the presence 

of predators and scavengers such as birds, NMFS will use the area of sound pressure wave 

impacts extending into the water column from each pile, and the time period for pile driving as a 

surrogate for number of fish.  For salmonids and southern DPS green sturgeon, those fish located 

within the 38 m diameter from the pile during attenuated pile driving of the 36-inch diameter steel 

piles, within the 14 m diameter for unattenuated pile proofing of the 36-inch piles, and within the 

65 m distance from the Yerba Buena Island shoreline during the installation of the H-piles may be 

injured or killed.  Beyond these distances, extending out to the 796 m, 3981 m and 1311 m 

diameters corresponding with SPLs > 150 dB RMS, of the above events fish may exhibit 

behavioral responses such as agitation or rapid bursts in swimming speeds.  If Caltrans’ 

monitoring indicates that sound pressure levels greater than 206 dB peak (re: 1 μPa), or 187 dB 

SEL (re: 1 μPa
2
sec), or 150 dB RMS (re: 1 μPa) extend beyond these distances the amount of 

incidental take may be exceeded.  

 

2. Dredging and Disposal  

 

Dredging and disposal activities are not expected to result in incidental take of salmonids.  

Incidental take may occur as injury or mortality of juvenile and adult green sturgeon due to 

entrainment in a hydraulic dredge.  However, entrainment of green sturgeon in a hydraulic dredge 

is expected to be very low due to the relatively limited area affected by dredging for this project.  

Because of the difficulty in observing green sturgeon entrainment in dredging equipment in a 

deep, dark, and turbid aquatic environment
17

, NMFS will use the position of the draghead, during 

operation (i.e., flushing or sucking up water or sediment) of all dredging equipment as a surrogate 

for the amount of take.  If any dredging draghead is operated at a height of more than three feet 

above the bottom of the estuary, incidental take may have been exceeded.   

 

B.  Effect of the Take 

 

In the accompanying supplemental biological opinion, NMFS has determined that the anticipated 

take is not likely to result in jeopardy to Central Valley salmonids, CCC steelhead or the green 

sturgeon Southern DPS.  

                                                 
17

 Similarly, any sturgeon entrained would likely be ground up in the dredging equipment and difficult to find in the 

substrate removed by dredging.   
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C.  Reasonable and Prudent Measures 

 

NMFS believes that the following reasonable and prudent measures are necessary and appropriate 

to minimize the impacts of incidental take of listed salmonids and green sturgeon.  

 

Caltrans shall: 

 

1. Utilize measures to minimize and avoid the take of green sturgeon from dredging. 

2. Utilize measures to minimize and avoid the take of salmonids and green sturgeon from 

dismantling the existing bridge. 

3. Ensure the fisheries and hydroacoustic monitoring program is properly implemented. 

 

D. Terms and Conditions 

 

Caltrans must comply with the following terms and conditions, which implement the reasonable 

and prudent measures described above.   

 

1. Utilize measures to reduce the take of green sturgeon from dredging. 

 

a. The draghead of dredges shall be operated with the intake at or below the surface of the 

material being removed.  The intake may be raised a maximum of three feet above the bed 

for brief periods of purging or flushing of the intake system.  At no time shall the draghead 

be operated at a level higher than three feet above the bed. 

 

2. Utilize measures to reduce the take of listed salmonids and green sturgeon from dismantling 

the existing bridge. 

  

a.   Ensure all avoidance and minimization measures as described in the Fisheries and 

Hydroacoustic Monitoring Program during pile driving are properly implemented. 

 

3. Ensure the approved fisheries and hydroacoustic monitoring program is properly 

implemented. 

 

a. Real-time monitoring shall be conducted to ensure that underwater sound levels analyzed 

in this biological opinion do not exceed the distances for the piles described in this 

opinion. These distances are:  

 

 Attenuated piles, 206 dB peak SPL at 1m (2 m diameter), 187 dB accumulated SEL at 34 

m (68 m diameter), and 150 dB RMS at 398 m (796 m diameter ); 

 

 Proofing of piles, 206 dB peak SPL at 7 m (14 m diameter), 187 dB accumulated SEL at 

19 m (38 m diameter), and 150 dB RMS at 3981 m (7962 m diameter );  
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 Steel H-piles, 206 dB peak SPL at 10 m, 187 dB accumulated SEL at 65 m (radial 

distance), and 150 dB RMS at 1311 m.   

 

b. Caltrans shall monitor underwater sound during impact hammer pile driving activities as 

described in the final monitoring and reporting program. Caltrans shall submit to NMFS a 

draft monitoring and reporting program for review and approval 60 days prior to the start 

of in-water impact pile driving or marine foundation removal.  This program shall include 

provisions to provide daily summaries of the hydroacoustic monitoring results (real-time 

data) to NMFS, as well as more comprehensive final summary reports on a monthly basis 

during the pile-driving season. Specifically, the monitoring and reporting program shall 

include:  

  

 Preliminary daily biological and hydroacoustic monitoring reports are to be submitted by 

close-of-business (COB) the day following pile driving that provides real-time data 

regarding the distance (actual or estimated using propagation models) to the thresholds 

(206 dB Peak, 187 dB accumulated SEL, and 150 dB RMS) used in this biological opinion 

to determine adverse effects to listed species.  If underwater sound exceeds these 

thresholds at the distances provided above from the piles being driven, then NMFS must 

be contacted within 24 hours before continuing to drive additional piles.  

 

 A final hydroacoustic monitoring summary shall be submitted to NMFS, due 30 days 

following pile driving events for each temporary structure required for bridge removal. 

The reports must provide a review of the daily monitoring data and process, as well as any 

problems that were encountered; 

 

 A description of the locations of hydroacoustic monitoring stations that were used to 

document the extent of the underwater sound footprint during pile driving activities, 

including the number, location, distances, and depths of hydrophones and associated 

monitoring equipment shall also be included in the reports; 

 

 The reports must also provide the total number of pile strikes per pile, the interval between 

strikes, the peak SPL and SEL per strike, and accumulated SEL per day for each 

hydroacoustic monitor deployed; 

 

 The reports will also include observations of bird predation and behavior; and evaluation 

of fish mortality and injury rates through the use of visual observations and collections 

during pile driving events. 

 

c. All green sturgeon and salmonids killed and collected by this project must be immediately 

frozen and transferred to the NMFS Southwest Fisheries Science Center Santa Cruz 

Laboratory Tissue Repository within thirty days of collection. 
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REPORTING REQUIREMENTS 

 

All reports and other materials to be submitted to NMFS described in the above terms and 

conditions shall be submitted to: 

 

Jacqueline Meyer c/o the  

North Central Coast Office Supervisor   

National Marine Fisheries Service 

777 Sonoma Ave., Room 325 

Santa Rosa, California 95404 

Phone (707) 575-6057 

Fax (707) 578-3435 

 

 

XI.  REINITATION NOTICE 

 

This concludes formal consultation on the proposed bridge demolition and dredging activities for 

the San Francisco - Oakland Bay Bridge East Span Seismic Project. As provided in 50 CFR 

§402.16, reinitiation of formal consultation is required where discretionary Federal agency 

involvement or control over the actions has been retained (or is authorized by law) and if: 1) the 

amount or extent of incidental take is exceeded; 2) new information reveals effects of agency 

actions that may affect listed species or critical habitat in a manner or to an extent not considered 

in this opinion; 3) the action is subsequently modified in a manner or to an extent not considered 

in this opinion; or 4) a new species is listed or critical habitat designated that may be affected by 

the action.  In instances where the amount or extent of incidental take is exceeded, formal 

consultation shall be reinitiated immediately. 

 

 

XII.  CONSERVATION RECOMMENDATIONS  

 

Section 7(a)(1) of the ESA directs Federal agencies to utilize their authorities to further the 

purposes of the ESA by carrying out conservation programs for the benefit of endangered and 

threatened species.  Conservation recommendations are discretionary agency activities to 

minimize or avoid adverse effects of a proposed action on listed species or critical habitat, or to 

develop information. 

 

1. To avoid adverse impacts to anadromous fish species, pile driving with an impact hammer 

during peak migration periods should be avoided.  

 

2. To avoid attracting fish with lights during nighttime pile driving operations, all pile 

driving should be limited to daylight hours.  

 

3. To minimize the effects of sound pressure waves to anadromous fish species, sound 

attenuation methods should be developed and incorporated into all pile driving projects.  
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4. To avoid entrainment of green sturgeon in hydraulic dredging equipment, the diameter of 

the draghead intake should be 10 inches or smaller. 

 

5. Caltrans and other local, state, and Federal agencies should provide training for Caltrans 

environmental and engineering staff that will assist in avoiding or minimizing the impacts 

of transportation projects on ESA-listed salmonids, green sturgeon and their habitats. 

 

6. Caltrans and other local, state, and Federal agencies should develop and implement pile 

driving projects using driving frames or pile installation methods that do not preclude the 

use of sound attenuation systems.  

 

7. Caltrans and other local, state, and Federal agencies should include in bid packages to 

contractors specific requirements for scheduling construction activities that adhere to 

seasonal work windows in order to avoid principal migration times for anadromous fish 

species.    

 

In order for NMFS to be kept informed of actions minimizing or avoiding adverse effects or 

benefitting listed species or their habitats, NMFS requests notification of the implementation of 

any conservation recommendations. 
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Enclosure 2 

 

 

Bridge Demolition and Dredging Activities for the San Francisco-Oakland Bay Bridge East 

Span Seismic Project.   

 

MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT 

ESSENTIAL FISH HABITAT CONSULTATION 

 

Statutory and Regulatory Information 

 

The Magnuson-Stevens Fishery Conservation and Management Act (MSA), as amended by the 

Sustainable Fisheries Act of 1996, establishes a national program to manage and conserve the 

fisheries of the United States through the development of federal Fishery Management Plans 

(FMPs), and federal regulation of domestic fisheries under those FMPs, within the 200-mile U.S. 

Exclusive Economic Zone (“EEZ”) 16 U.S.C. §1801 et seq.  To ensure habitat considerations 

receive increased attention for the conservation and management of fishery resources, the 

amended MSA required each existing, and any new, FMP to “describe and identify essential fish 

habitat for the fishery based on the guidelines established by the Secretary under section 

1855(b)(1)(A) of this title, minimize to the extent practicable adverse effects on such habitat 

caused by fishing, and identify other actions to encourage the conservation and enhancement of 

such habitat.”  16 U.S.C. §1853(a)(7).  Essential Fish Habitat (EFH) is defined in the MSA as 

“those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to 

maturity” 16 U.S.C. §1802(10).  The components of this definition are interpreted at 50 C.F.R. 

§600.10 as follows: “Waters” include aquatic areas and their associated physical, chemical, and 

biological properties that are used by fish and may include aquatic areas historically used by fish 

where appropriate; “substrate” includes sediment, hard bottom, structures underlying the waters, 

and associated biological communities; “necessary” means the habitat required to support a 

sustainable fishery and the managed species’ contribution to a healthy ecosystem; and “spawning, 

breeding, feeding, or growth to maturity” covers a species’ full life cycle.  
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Pursuant to the MSA, each federal agency is mandated to consult with NMFS (as delegated by the 

Secretary of Commerce) with respect to any action authorized, funded, or undertaken, or proposed 

to be, by such agency that may adversely affect any EFH under this Act 16 U.S.C. §1855(b)(2).  

The MSA further mandates that where NMFS receives information from a Fishery Management 

Council or federal or state agency or determines from other sources that an action authorized, 

funded, or undertaken, or proposed to be, by any federal or state agency would adversely affect 

any EFH identified under this Act, NMFS has an obligation to recommend to such agency 

measures that can be taken by such agency to conserve EFH.  16 U.S.C. §1855(4)(A).  The term 

“adverse effect” is interpreted at 50 C.F.R. §600.810(a) as any impact that reduces quality and/or 

quantity of EFH and may include direct or indirect physical, chemical, or biological alterations of 

the waters or substrate and loss of, or injury to, benthic organisms, prey species and their habitat, 

and other ecosystem components, if such modifications reduce quantity and/or quality of EFH.  In 

addition, adverse effects to EFH may result from actions occurring within EFH or outside EFH 

and may include site-specific or habitat-wide impacts, including individual, cumulative, or 

synergistic consequences of actions. 

 

If NMFS determines that an action would adversely affect EFH and subsequently recommends 

measures to conserve such habitat, the MSA proscribes that the Federal action agency that 

receives the conservation recommendation must provide a detailed response in writing to NMFS 

within 30 days after receiving EFH conservation recommendations.  The response must include a 

description of measures proposed by the agency for avoiding, mitigating, or offsetting the impact 

of the activity on EFH.  In the case of a response that is inconsistent with NMFS EFH 

conservation recommendations, the Federal agency must explain its reasons for not following the 

recommendations.  16 U.S.C. §1855(b)(4)(B). 

 

 

I. BACKGROUND AND CONSULTATION HISTORY 

 

On August 5, 2011, NMFS received the California Department of Transportation’s (Caltrans) 

letter requesting re-initiation of EFH consultation for the seismic retrofit of San Francisco-

Oakland Bay Bridge (SFOBB) for additional details, project updates, and activities related to 

dismantling of the old structure between San Francisco and Alameda Counties, California.  

 

Caltrans originally initiated consultation on construction of the new bridge and dismantling of the 

existing bridge in 2001.  The original 2001 Biological Opinion (BO) includes EFH conservation 

recommendations, primarily for turbidity and impacts to eelgrass associated with dredging.  In 

response to EFH and other recommendations, terms, and conditions, Caltrans developed a $15.5 

million package that included $1 million dollars to be used in partnership with NMFS for bay-

wide eelgrass research, and $2.5 million for eelgrass and sand flat restoration. Approximately $1 

million of the $2.5 million for eelgrass and sand flat restoration was spent on a pilot project in 

Berkeley. The remaining funds, which with accrued interest now total approximately $1.9 million, 

will be used for further eelgrass mitigation/restoration in San Francisco Bay.  Caltrans eelgrass 

mitigation was based on 3.6 acres of predicted impacts, and only 1.5 acres were actually impacted. 
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Supplemental consultations and reinitiations have occurred since the 2001 BO as outlined in the 

preceding BO (see Section I. Consultation History).  

 

 

II. PROPOSED ACTION 

 

Dismantling of the original SFOBB is proposed and the project is described in the preceding BO.  

The activities and avoidance/minimization measures specifically relevant to EFH are described 

here in additional detail.  Sections of the bridge would be dismantled in phases occurring from 

west to east starting at the Yerba Buena Island (YBI) Cantilever section, followed by 504’ and 

then 288’ spans, and finally the Oakland Shore spans.  To facilitate dismantling of the original 

bridge, four sets of temporary structures (2 trestles, and 2 sets of falsework) would be constructed 

in four phases, with approximately one set estimated to be constructed per year.  The estimated 

number of piles required for the temporary structures is based the maximum number potentially 

needed. 

 

Construction of the YBI Access Trestle is proposed for summer or fall of 2012, would be in place 

an estimated 2-4 years, and would require a maximum of 100 H-piles, driven by impact hammer. 

YBI Trestle would result in temporary fill of 1.6 cubic yards and temporary shading of 7,000 

square feet.  

 

Construction of the Oakland Access Trestle is dependent on the contractor and whether they 

prefer to do the work by barge
18

. If constructed (between 2014 and 2017), the trestle would be in 

place an estimated 1-4 years, and would require a maximum of 700 18” to 36” pipe piles, driven 

by vibratory hammer with an estimated 10% of those piles proofed by impact hammer. The trestle 

would be constructed parallel to the southern side of the existing east span. The Oakland Access 

Trestle would result in temporary fill of 1800 cubic yards and temporary shading of 96,000 square 

feet (maximum).  

  

Additional falsework for bridge dismantling may require installation of a maximum of 2,540 

pilings below the bridge.  Falsework would be installed beneath the existing structure. 

Construction of the falsework for dismantling of the cantilever section is proposed for 2013-2014, 

would be in place an estimated 1-2 years, and would require a maximum of 440 piles, driven by 

vibratory hammer with an estimated 10% of those piles proofed by impact hammer. Cantilever 

falsework would result in temporary fill of 2924 cubic yards.  Construction of the falsework for 

dismantling of the 504’ and 288’ spans is proposed for 2014-2016 and would be in place an 

estimated 1-3 years. Falsework for the removal of the 504’ spans would require a maximum of 

450 24’ to 36’ pipe piles. Falsework for the removal of the 288’ spans would require a maximum 

of 700 18” to 36” pipe piles.  Piles would be driven by vibratory hammer with an estimated 10% 

                                                 
18 

Construction of the Oakland Access Trestle is dependent on the contractor and whether they prefer to do the work 

by barge. If work by barge is included by the contractor, the Oakland Trestle may not be built, or may only be 

partially built, along with dredging of the access channel. Impacts and conservation recommendations for dredging the 

access channel were addressed in the 2001 Biological Opinion.  
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of those piles proofed by impact hammer. Falsework for the removal of the 504’ and 288’ spans 

would result in temporary fill of 3947 cubic yards.   A maximum of 150 other pilings (18” to 36” 

pipe piles) may be required for coffer dams, spuds, fenders, or other temporary structures, as 

needed.  Other pilings may result in temporary fill of up to 1030 cubic yards of fill.  

 

Dismantling of each section would most likely begin with installation of falsework, removal of 

concrete decks, followed by dismantling and removal of the steel structures at and above the 

bridge deck, and finally the dismantling and removal of steel towers that supported the 

superstructure. Upon completion of bridge dismantling, all falsework would be removed and, 

whenever possible, temporary pilings would be fully extracted by rocking or vibrating out.  If 

pilings cannot be fully extracted, they will be cut off below the mudline.  Dismantling would also 

eventually include removal of marine foundations, but at this time there is insufficient information 

on means and methods to determine potential impacts to EFH.  Removal of marine foundations 

will be addressed in a supplemental consultation when the process has been further developed.   

 

Dredging may also occur but was covered under previous consultations in 2001 and 2009, and the 

current Corps of Engineers permit includes additional dredge episodes and sufficient cubic 

yardage to cover the dismantling activities described herein. Caltrans was originally permitted for 

four dredging episodes. They have dredged twice already under the current permit and have 2 

episodes left - one for the barge access channel along the south side of the bridge from E11 to E21 

and one for around the pier foundations. They currently do not anticipate any increases in volume, 

area, or depth.   Dredging will go through DMMO process for sediment characterization and 

disposal.   

 

BMPs and conservation measures include the following:  

 Debris from bridge dismantling, including lead paint and asbestos, will be contained with 

netting and tenting and will not be allowed to enter the water (Caltrans 2011).  

 

 Temporary structures and pilings in the Bay will be fully removed upon completion of the 

project (Caltrans 2011).  

 

 Caltrans will continue to perform turbidity monitoring during activities with the potential 

to produce turbidity and suspended sediment. Monitoring will be conducted in accordance 

with methods and standards outlined in the Water Quality Self-Monitoring Program 

required by RWQCB Order No. R2-2002-0011. The Department will ensure, to the extent 

practical, that turbidity generated by construction activities do not exceed 50 NTU or result 

in incremental increase greater than 10% of the background NTU at a distance greater than 

30 meters (100 feet) from the activity, when the activity occurs within 1,000 meters (3,200 

feet) of an eelgrass bed or sand flat, or as required by the RWQCB (Galvez-Abadia 2011). 

 

 Caltrans proposes project-wide eelgrass surveys conducted annually at both YBI and 

Oakland, during the growing season, during all years which have in-water work.  Surveys 
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will be consistent with prior eelgrass surveys performed for this project from 1999 to 2007 

(Galvez-Abadia 2011).  

 

The BMPs described as part of the proposed action in the consultation initiation package, in 

Caltrans’ email outlining proposed turbidity monitoring and eelgrass surveys (Galvez-Abadia 

2011), and at the Interagency Meetings (June 23 & October 27, 2011) are effective to reduce or 

avoid some adverse effects to EFH.  NMFS regards these conservation measures as integral 

components of the proposed action and expects that all proposed activities will be completed 

consistent with those measures.  We have completed our effects analysis accordingly.  Any 

deviation from these conservation measures will be beyond the scope of this consultation and may 

require supplemental consultation to determine what effect the modified action is likely to have on 

EFH. 

 

 

III. ACTION AREA 

 

For purposes of this EFH consultation, the action area occurs between Yerba Buena Island and 

Oakland along the length of the original San Francisco-Oakland Bay Bridge eastern spans. The 

length of the bridge to be dismantled extends approximately 2.3 miles from west to east over 

Yerba Buena Island, a deep water ship channel, sand and mudflats, and the Oakland Touch Down 

(OTD) area.  The YBI Trestle would be constructed extending out from the southeastern shoreline 

of Yerba Buena Island in an area less than 10 feet deep and characterized by relatively light 

sediment deposits over bedrock. Eelgrass has been documented in Coast Guard Cove near the 

proposed YBI Trestle. Surveys performed annually 1999-2005 and in 2007 show variability in the 

spatial extent of the beds. The closest documented eelgrass to the YBI Trestle varied in distance 

from 30 - 130 meters when present; no eelgrass was documented in four out of nine years 

surveyed.  The Oakland Trestle and the falsework for dismantling the 288’ spans are proposed in a 

shallow area characterized by mudflats. The trestle would extend westward from the Oakland 

shoreline along the south edge of the existing bridge.   The closest eelgrass to the Oakland Trestle 

documented in previous surveys ranged from 20 – 150 meters and was present every year surveys 

were conducted.   

 

 

IV. EFFECTS OF THE ACTION 

 

Based on information provided in the Biological Assessment and developed during consultation, 

NMFS concludes that the proposed action would adversely affect EFH for various federally 

managed species within the Pacific Groundfish FMP, Coastal Pelagics FMP, and the Pacific 

Salmon FMP.  The proposed bridge superstructure and support dismantling could adversely affect 

EFH, including estuary HAPC due to: (1) temporary turbidity/suspended sediment effects, (2) 

temporary elevated levels of underwater sound, (3) temporary loss of subtidal habitat, (4) 

temporary disturbance of benthic habitat, and (5) temporary increase of shaded areas.  
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Installation and pulling of temporary piles will result in short-term localized increases in turbidity. 

Considerable resuspension of bottom sediments is expected to occur with piling removals. If 

sediment loads remain high for an extended period of time, the primary productivity of an aquatic 

area may be reduced (Cloern 1987).  Turbidity would generally be expected to dissipate quickly 

due to strong currents in the project area.  However, the cumulative impact may be significant as 

large numbers of pilings are proposed for installation and removal over an extended period of 

time.  Fish may suffer reduced feeding ability (Benfield and Minello 1996) and be prone to fish 

gill injury (Nightingale and C.A. Simenstad 2001) if exposed to excessive high levels of turbidity 

However, turbidity impacts to fish are expected to be temporary and minor as fish tend to move 

out of areas with  persistently high levels of suspended sediment.   

 

Increased turbidity from sediment resuspension in the water column can reduce light penetration 

and lower the rate of photosynthesis for submerged aquatic vegetation (SAV) (Dennison 1987). 

SAV in the form of eelgrass (Zostera sp.) has been documented near the project area, and is 

designated as an EFH Habitat Area of Particular Concern (HAPC). Eelgrass is an ecologically 

important SAV, providing structure and refuge for estuarine fish.  Eelgrass beds serve as a 
refuge from predation, food source, and nursery for many commercially and recreational 
important finfish and shellfish species. In addition, eelgrass beds provide physical benefits 
in bays and estuaries, dampening wave and current action, trapping suspended particulates, 
and reducing erosion by stabilizing the sediment. Turbidity generated within 250 meters of 

eelgrass beds has the potential for indirect impacts due to reduction in light levels. The eelgrass 

monitoring proposed by Caltrans may detect potential impacts due to turbidity generated by 

project activities if distribution and densities are compared to a suitable control site.  If eelgrass 

surveys indicate a significant decline in distribution or density due to the dismantling project 

activities (i.e., compared to control site conditions), NMFS will consider dismantling impacts 

within the context of the 3.6 acres of originally predicted impacts for which the mitigation 

package was developed.  

 

Caltrans has included measures to monitor and minimize turbidity in San Francisco Bay to satisfy 

Regional Water Quality Control Board requirements. However, light monitoring for 

photosynthetically active radiation (PAR) in nearby eelgrass beds is not proposed. Water column 

turbidity reduces the amount of light available for photosynthesis and consequently affects the 

depth distribution, density and productivity of eelgrass (Thayer 1984; Zimmerman 1991; Lee 

2007). Eelgrass in San Francisco Bay is adapted to growing in low light environments, but if the 

period of irradiance-saturated photosynthesis (Hsat) falls below 3-5 hours per day, growth is 

negatively affected (Zimmerman 1991).  Light monitoring provides an opportunity to avoid and 

minimize impacts associated with increased turbidity, which is preferable to mitigation for 

impacts. Monitoring for turbidity levels does not equate to Hsat because it does not take light levels 

into account.   

 

Pile driving for this project will create elevated underwater sound pressure waves in EFH with 

potential impacts to fish species managed under the MSA. Fish can be injured or killed when 

exposed to elevated underwater sound pressure waves generated from pile driving.  Elevated 

sound levels will temporarily adversely affect EFH.  In most cases fish will likely leave the area in 
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response to sound transmitted through water and sediment.  In some situations they may be 

injured or killed.  Noise impacts to fish are described in detail in the preceding BO (see Section 

VI. Effects of the Action).  

 

A maximum of approximately 0.24 acres of estuarine benthic EFH in San Francisco Bay will be 

impacted by temporary fill associated with pilings. These areas will also experience additional 

disturbance upon piling removal.   The fine grain sediment associated with   mudflats within the 

project area is considered foraging habitat for some species of fish managed under the Pacific 

Groundfish FMP, providing a substrate for infaunal and bottom-dwelling organisms, such as 

polychaete worms, crustaceans, and other EFH prey types (NMFS 2007).  Rates of recovery listed 

in the literature range from several months to several years for estuarine muds (McCauley 1976; 

Oliver 1977; Currie 1996; Tuck 1998; Watling 2001).  Thus, EFH forage resources for fish that 

feed on the benthos may be substantially reduced for several years during and after construction 

before recovery is achieved.  Temporary falsework will be installed and removed in phases and 

the locations will be shifted as bridge dismantling work progresses from west to east. As a result, 

the maximum number of 2,450 temporary pilings will be distributed over a large area and will not 

be installed simultaneously. Some permanent fill below the mudline may result if individual 

pilings cannot be fully extracted by rocking or vibrating out. These piling fragments would be cut 

off below the potential scour zone and below what is typically considered the biologically active 

surface zone of benthic mud. 

 

Trestles will result in approximately 2.4 acres of temporary overwater shading.  Shading is known 

to decrease primary productivity, alter predator-prey interactions, change invertebrate 

assemblages, and reduce the density of benthic invertebrates (Helfman 1981; Glasby 1999; Struck, 

Craft et al. 2004; Stutes, Cebrian et al. 2006); all of which lead to an overall reduction in the 

quality of EFH.  Effects of shading from trestles will be temporary and will, for the most part, 

occur in areas where overwater structures already exist.  Falsework will be installed beneath the 

existing structure and will not result in increased shading. Temporary structures, including 

trestles, will not be directly located where eelgrass beds have been documented and are not 

expected to pose impacts to eelgrass from shading.  Removal of the old structure will ultimately 

reduce shading in the project area. 

 

 

V. CONSERVATION RECOMMENDATIONS 

 

To adequately avoid and minimize the potential direct and indirect adverse impacts to eelgrass 

HAPC from construction activities and turbidity, NMFS recommends the following: 

 

1. Light monitoring (as described in the Light Monitoring Protocol provided by NMFS) for 

photosynthetically active radiation (PAR) should be conducted in nearby eelgrass beds 

during construction activities occurring within 250 meters of the Oakland and Yerba 

Buena Island eelgrass beds. This includes activities that may produce turbidity and 

suspended sediment such as trestle installation and removal, and piling removals. If daily 

light levels fall below 5 hour Hsat  at sampling sites but not at reference locations, turbidity-
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producing activities should be paused and modified, and /or turbidity control measures 

should be put in place. Results of the light monitoring should be provided to NMFS 

monthly.  
 
2. Eelgrass surveys should include a suitable control site in an adjacent or comparable area 

to monitor natural variability, changes in shoot density, or decline/increase in 
eelgrass beds that may not be associated with project activities. 

 
 

VI. EFH CONCLUSION 

 

As described in the above effects analysis, NMFS has determined that the proposed project would 

adversely affect EFH for various federally-managed species within the Pacific Groundfish, 

Coastal Pelagic, and Pacific Salmonid FMPs.  As described above, the adverse effects are 

expected to be temporary and may be offset long-term by benefits from removing the existing 

bridge.  The proposed action contains measures to avoid, minimize, mitigate, or otherwise offset 

some potential adverse effects to EFH.  With the additional EFH Conservation Recommendations 

provided here, potential adverse effects to EFH are expected to be adequately minimized or 

compensated.  

 

This concludes EFH consultation for the proposed dismantling of the superstructure and supports 

for the San Francisco-Oakland Bay Bridge Project between San Francisco and Alameda Counties, 

California. 

 

 

VII. FEDERAL AGENCY STATUTORY REQUIREMENTS 

 

Please be advised that regulations (50 CFR 600.920(k)) to implement the EFH provisions of the 

MSA require your office to provide a written response to this letter within 30 days of its receipt 

and prior to the final action.  A preliminary response is acceptable if final response cannot be 

completed within 30 days.  Your final response must include a description of how the EFH 

Conservation Recommendations will be implemented and any other measures that will be 

required to avoid, mitigate, or offset the adverse impacts of the activity.  If your response is 

inconsistent with our EFH Conservation Recommendations, you must provide an explanation for 

not implementing this recommendation at least 10 days prior to final approval of the action.  

 

Pursuant to 50 CFR 600.920(l), Caltrans must reinitiate EFH consultation with NMFS if the 

proposed action is substantially revised in a way that may adversely affect EFH, or if new 

information becomes available that affects the basis for NMFS’ EFH Conclusion or Conservation 

Recommendations. NMFS also expects that further consultation will be required on the marine 

foundation removals, for which there is currently insufficient information on means and methods.  
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.l~\. UNITED STATES DEPARTMENT DF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
Silver Spring, MO 20910 

FEB 2 2011 

Mr. Jeffrey Jensen 
Chief, Office of Biological Science and Permits 
State of California Department of Transportation 
P.O. Box 23660 
Oakland, California 94623-0660 

Dear Mr. Jensen: 

Enclosed is an Incidental Harassment Authorization issued to the California Department of 
Transportation, under the authority of Section 1 01 (a)(5)(D) of the Marine Mammal Protection 
Act (16 U.S.C. 1361 et seq.), to take small numbers of marine mammals by Level B harassment 
incidental to construction of the East Span of the San Francisco-Oakland Bay Bridge, 
San Francisco Bay, California. 

You are required to comply with the conditions contained in this Authorization. In addition, you 
must cooperate with any Federal, State or local agency monitoring the impacts of your activities. 
The Authorization requires monitoring the presence of marine mammals, mitigating adverse 
impacts to the lowest level practicable, and reporting any behavioral modifications resulting 
from your activity as observed by qualified individuals. 

If you have any questions concerning the Authorization or its requirements, please contact 
Monica DeAngelis, Southwest Regional Office, National Marine Fisheries Service (NMFS) at 
(562) 980-3232, or Shane Guan, Office of Protected Resources, NMFS, at (301) 713-2289, ext 
137. 

Sincerely, 

ameSH.~/ 
Office of Protected Resources 

Enclosure 
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UNITED STATES DEPARTMENT OF CDMMERCE 
National Ocaanic and Atmoapharic Administration 
NATIONAL MARINE FISHERIES SERVICE 
Silver Spring, MO 20910 

DEPARTMENT OF COMMERCE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

NA TIONAL MARINE FISHERIES SERVICE 

Incidental Harassment Authorization 

The California Department of Transportation (CALTRANS) is hereby authorized under section 
101(a)(5)(D) of the Marine Mammal Protection Act (16 U.S.c. 137 I (a)(5)(D)) and 50 CFR 
216.106, to take, incidentally by Level B harassment, small numbers of marine mammals 
incidental to construction of a replacement bridge for the East Span of the San Francisco
Oakland Bay Bridge (SF-OBB), California: 

1. 	 This Authorization is valid from February 7, 2011, until February 6, 2012. 

2. 	 This Authorization is valid only for activities involving the construction of the East Span 
of SF-OBB, California. 

3. 	 Species Impacted and Level of Takes 

(a) The taking, by incidental Level B harassment only, is limited to the species listed 
under condition 3(b) below. The taking by serious injury or death of these species, or the 
taking by harassment, injury or death of any other species of marine mammal is 
prohibited and may result in the modification, suspension or revocation of this 
Authorization. 

(b) The species authorized for takings by incidental harassment are the California sea 
lion (Zalophus californianus), Pacific harbor seal (Phoca vitulina richardsi), harbor 
porpoise (Phocoena phocoena), and gray whale (Eschrichtius robustus). 

(c) The taking of any marine mammal in a manner prohibited under this 
Authorization must be reported within 48 hours of the taking to the Director, Southwest 
Regional Office, National Marine Fisheries Service, Telephone (562) 980-4000 and the 
Director, Office of Protected Resources, National Marine Fisheries Service, Telephone 
(301) 713-2332. 

4. The holder ofthis Authorization is required to cooperate with the National Marine 
Fisheries Service and any other Federal, state or local agency monitoring the impacts of the 
activity on marine mammals. The holder must notify Monica DeAngelis of the Southwest 

*Printed on Recycled Paper 
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Regional Office (562-980-3232) at least 24 hours prior to starting activities (unless constrained 
by the date of issuance of this Authorization). 

5. Mitigation Requirements 

The holder of this authorization must: 

(a) Comply with equipment noise standards of the U.S. Environmental Protection 
Agency and ensure that all construction equipment has noise control devices no less 
effective than those provided on the original equipment. 

(b) Conduct briefings between construction supervisors and crews, marine mammal 
monitoring team, acoustical monitoring team, and CAL TRANS staff prior to the start of 
all pile-driving activity, and when new personnel join the work, that explain 
responsibilities, communication procedures, marine mammal monitoring protocol, and 
operational procedures. 

(c) For all in-water permanent pile-driving, establish marine mammal safety zones of 
500 meters (1,640 feet) for pinnipeds and 150 meters (492 feet) for cetaceans around 
each of the pile-driving sites before pile driving commences. These radii represent 
received levels of 180 dB re 1 IlParrns for harbor porpoises and/or gray whales, and 190 
dB re 1 IlParrns for California sea lions and/or harbor seals, respectively. 

(d) If marine mammals are visually sighted within the safety zone(s) prior to start of 
pile-driving, the Resident Engineer (or other authorized individual) is required to delay 
pile-driving of the segment until the harbor porpoises and/or gray whales have moved 
beyond the 180 dB re 1 IlParms safety zone, or seals and/or sea lions have moved beyond 
the 190 dB re 1 IlParrns safety zone. Verification may be conducted either through 
sighting by a qualified observer or by waiting until enough time has elapsed without a 
sighting (at least 15 minutes for pinnipeds and 30 minutes for cetaceans) to assume the 
animal has moved beyond the safety zone. 

(e) If marine mammals are sighted within the safety zone(s) after pile-driving has 
begun, have a qualified marine mammal observer record the species, numbers and 
behaviors of the animal(s) and report to Monica DeAngelis at the Southwest Regional 
Office, National Marine Fisheries Service, phone (562-980-3232) within 48 hours of the 
sighting. 

(f) The holder of this Authorization shall require the contractor(s) to "soft-start" 
impact and vibratory pile driving operations. 

6. Monitoring Requirements 

(a) General. 
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(1) The holder of this Authorization must designate a minimum of three 
biologically-trained, on-site individual(s), approved in advance by the National 
Marine Fisheries Service's Southwest Regional Office, to monitor the area for 
marine mammals before, during, and after pile driving activities from boats. 

(2) The National Marine Fisheries Service must be informed immediately of 
any changes or deletions to any portions of the monitoring plan in accordance 
with condition 7(a) of this Authorization. 

(b) Visual Monitoring 

(1) For all in-water permanent pile-driving one three-person observer team 
must visually monitor each pile-driving site. When multiple sites are in operation, 
more than one observer team must be utilized from boats. 

(2) Pre-Activity Monitoring: At least 30 minutes prior to the start of all in-
water permanent pile-driving segments, marine mammal monitor(s) must conduct 
observations on the number, type(s), location(s), and behaviors of marine 
mammals in the designated safety zones and buffer zones, as well as other areas 
near pile driving sites. If the time between pile-segment driving is less than 30 
minutes, a new 30-minute survey is unnecessary provided marine mammal 
monitors continue observations during the interruption. If pile driving ceases for 
30 minutes or more and a marine mammal is sighted within the designated safety 
zone(s) prior to the commencement of pile-driving, the observer(s) must notifY 
the Resident Engineer (or other authorized individual) immediately (see condition 
5(e». 

(3) Monitoring during Activity: During all in-water permanent pile-driving 
marine mammal monitor(s) shall conduct and record observations on marine 
mammals in the vicinity of the pile driving sites and pay particular attention to 
designated safety zones. 

(4) Post-Activity Monitoring: For a minimum of 30 minutes after in-water 
permanent pile-driving stops, marine mammal monitor(s) shall conduct 
observations of the project area and record information on the number, type(s), 
location(s), and behavior of marine mammals and pay attention to designated 
safety zones. 

(5) Monitoring on Yerba Buena Island Haul-out: The holder of this 
authorization shall coordinate with the Richmond Bridge harbor seal survey team 
to collect observational data from Yerba Buena Island twice a week during in
water pile-driving activity. 



4 
(6) Monitoring under Low Light Condition: In late afternoon and/or early 
evening when light condition is low, marine mammal monitor(s) shall use infrared 
(IR) scopes to conduct observation of the project area. 

(7) Monitoring at Control Site(s): At least one appropriate control site (i.e., 
harbor seal haul-out site(s) not impacted by the East Span project) must be 
designated and monitored twice a week during periods of in-water pile-driving. 

(8) Data on all observations must be recorded and shall include the following 
information: 

(i) 	 date and time that pile driving or removal starts and ends; 

(ii) 	 location of sighting; 

(iii) 	 speCIes; 

(iv) 	 number of individuals; 

(v) 	 number ofcalves present; 

(vi) 	 duration of sighting; 

(vii) 	 behavior of marine animals sighted; 

(viii) 	 direction oftravel; 

(ix) 	 distance from pile driving/removal; 

(x) 	 environmental information associated with sighting event 
including Beaufort sea state, wave height, tide state, water 
currents, wind direction, visibility, glare, percentage of glare, 
percentage of cloud cover; 

(xi) 	 when in relation to pile driving or removal activities did the 
sighting occur (before, "soft-start", during, or after the pile driving 
or removal); and 

(xii) 	 other human activity in the area. 

7. 	 Reporting 

(a) If in-water pile driving or removal is conducted, the holder of this Authorization 
must consult once a week by telephone or e-mail with Monica DeAngelis, or her 
designee, at the Southwest Regional Office, National Marine Fisheries Service (562-980



5 
3232), providing a status report on the appropriate reporting items found under condition 
7(b), unless other arrangements for monitoring reports are agreed to in writing. 

(c) A report on all activities must be submitted to the Southwest Regional Office and 
the Office of Protected Resources, National Marine Fisheries Service, within 90 days 
after completion of the activities. This report must contain the following information: 

(l) Dates and types of activities; 

(2) The results of the visual monitoring program, including all items identified 
in Section 6(b )(8); and 

8. A copy of this Authorization must be in the possession of all contractors and marine 
mammal monitors operating under the authority of this Incidental Harassment Authorization. 

2 20lY 

Date 
ctor 

Office of Protected Resources 
National Marine Fisheries Service 
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1 INTRODUCTION 
A geophysical investigation was conducted from October 9-14, 2006 on Yerba Buena Island 
under the Oakland Bay Bridge between Oakland and San Francisco, California.  The purpose of 
the investigation was to screen the accessible portions of the site for locatable underground 
utilities, reinforced concrete piles, and other buried infrastructure. 
 
The geophysical survey was conducted in ten small areas of various dimensions and as well as a 
narrow alignment for a proposed utility duct.  The locations and dimensions of the geophysical 
survey areas are shown in Figure 1.  Surface metallic features that interfered with the 
geophysical survey included parked vehicles, construction equipment and related infrastructure, 
utility vaults, street lamps, and reinforced concrete.   
 
Geophysical techniques used during this investigation included electromagnetic (EM), and 
ground penetrating radar (GPR) methods.  EM equipment consisted of a Geonics EM-61 digital 
metal detector as well as various EM utility locators.  GPR equipment consisted of a GSSI SIR-
3000 with a 400 MHz antenna. 
 
Geophysical techniques used during the investigation are discussed in Section 2.  Field 
procedures are described in Section 3.  Data processing is discussed in Section 4.  Interpretation 
of data is provided in Section 5.  A summary of geophysical survey is presented in Section 6, and 
our professional certification is presented in Section 7. 
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2 GEOPHYSICAL TECHNIQUES 
This section presents background information on the EM and GPR methods used during this 
investigation.  A description of the geophysical methods used during this investigation, common 
applications of the methods, photographs of the instruments, and example applications are 
included in Appendix A. 
 
EM equipment used during this investigation consisted of a Geonics EM-61 digital metal 
detector and several EM utility locators.   The EM-61 is a high-resolution, deep sensing, time 
domain EM metal detector.  The EM-61 has a single transmitter and two receiver coils.  The 
bottom coil is the transmitter during the current on-time and receiver during current off-time.  
The top-coil, mounted 40-cm above the bottom coil, is a receiver coil only.  The transmitter and 
receiver electronics controls are mounted in a backpack and a hand-held data logger is used to 
store field measurements.  During operation a half-duty cycle waveform is applied to the 
transmitter coil.  During the off-time the receiver coils measure the decay of eddy currents, in 
millivolts (mV), produced in subsurface metallic objects by the pulsed primary EM field.  The 
top coil is gained in such a manner that the instrument response to a metallic object lying on the 
surface will be approximately equal at both the top and bottom coils.  The effects of surface 
debris can, therefore, be suppressed by calculating the differential response (subtraction of the 
bottom coil from top coil response).  Positive EM-61 anomalies centered over the source are 
typically observed over buried metallic objects.  Above ground metallic objects will often give 
rise to a negative differential response, as the top coil response is larger than the bottom coil 
response.  The dimensions of an EM-61 anomaly over an object the size of a 550-gallon tank 
should be about 3-meters by 3-meters. 
 
GPR equipment used during this investigation consisted of a Geophysical Survey Systems Inc. 
(GSSI) SIR-3000 GPR system with 400 MHz antenna.  A GPR antenna transmits high-frequency 
EM waves into the ground.  A portion of the energy is reflected back to the surface at the 
interface of two materials with different electrical properties and it is received at the antenna.  
High-amplitude, hyperbolic reflections are generally observed on GPR records over buried 
metallic objects.  GPR depth penetration is a function of the electrical conductivity of subsurface 
soils and the center frequency of the antenna.  Depth penetration is very limited in fine-grained 
soils such as clay.  Low frequency antennas achieve greater depth penetration than high 
frequency antennas at the expense of resolution.  At typical sites in California, depth penetration 
of a 400-MHz antenna is limited to about 1 to 1.75 meters.   
 
EM utility location equipment used during this investigation included a Metrotech 810, Ditch 
Witch 950 and Fisher TW-6 High Frequency Metal Detector.  These locators operate at different 
frequencies, and have different modes of operation and different transmission power levels, 
resulting in complimentary strengths and limitations. 
 
The Metrotech 810 consists of a separate EM transmitter and receiver and is designed to 
accurately trace pipes and utility lines.  The transmitter can be directly connected to pipes that 
surface, and the pipes can be then traced in conductive mode.  Alternatively, the transmitter can 
be positioned on the surface over a pipe and the pipe traced in inductive mode.  The Metrotech 
810 (M810) operates at a frequency of 83 kHz and has a 250 mW transmitter.  This system is 
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best suited for tracing pipes in inductive mode and the high frequency allows the signal to jump 
insulated joints and gaskets.  The M810 is not particularly suited for isolating a particular pipe in 
congested areas.  
 
The Ditch Witch model 950 consists of a handheld receiver with a matched 3W transmitter.  This 
locator can be operated at different frequencies, including passive 60-Hz mode to locate live 
electrical lines, radio frequencies, and set frequencies such as 8 kHz or 32 kHz to locate lines the 
transmitter can be directly connected to.  This enables the utility locator to isolate a particular 
utility line in congested areas such as common utility trenches or corridors. 
 
The Fisher TW-6 deep-search metal detector is a frequency-domain instrument.  It operates at a 
frequency of 82 kHz, with a horizontal transmitter-receiver separation of about 1m.  The Fisher 
is useful for locating pipes and buried metallic objects.  An audible tone is generated when the 
instrument passes over a buried metallic object.  It is often used to relocate utility lines located 
by the EM-61.  The utility lines are then traced using the Metrotech 810.   
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3 FIELD PROCEDURES 
This section describes the field procedures used during the investigation, including site 
preparation, EM-61 and GPR survey procedures, and verification of geophysical anomalies. 
 

3.1 Site Preparation 
Before conducting the geophysical investigation, a 10- by 10-foot survey grid was established 
and marked with surveyor paint in each accessible survey area.  The geophysical survey grid was 
not tied to the State Plane Coordinate System and is estimated to have an accuracy of about 2 
feet.  Obvious surface cultural features that could potentially affect the geophysical data (i.e. 
utility boxes, fences, buildings, and other surface metallic objects) were identified in the field 
and plotted onto a scaled, hand-drawn site map.  A site map, provided by Earth Mechanics, Inc., 
showing the location of the geophysical survey area, and certain surficial features is presented as 
Figure 1.  The base map provided was plotted in its original California State Plane, US Feet, 
coordinate system and not converted into metric format. 
 

3.2 Geonics EM-61 Survey  
The EM-61 was assembled and battery levels were checked and found to be within acceptable 
levels.  The EM-61 digital data logger was then programmed with the appropriate file name, line 
number, start station, station increment, and direction.  Changes in these parameters were made 
as necessary throughout the survey.  EM-61 measurements were made at 2.5-foot intervals along 
S-N survey lines spaced 5 feet apart using the 10-foot grid points for spatial control.  The EM-61 
data were stored in a digital data logger along with line and station number.  If an error was made 
acquiring a line, a note was made in the field log and the line repeated.  EM-61 data were 
downloaded to a laptop computer at the end of the survey using the computer program DAT61W 
by Geonics Ltd.  
 
 

3.3 GSSI SIR-3000 GPR Survey 
GPR data were acquired with the SIR-3000 in areas where EM data was severely limited by the 
proximity to surface metallic objects, including the areas immediately adjacent to the 
construction equipment located at W5L and W6L/R.  Additional GPR profiles were collected 
with the SIR-3000 over significant EM anomalies to better characterize their source and, if 
possible, depth and dimensions.  GPR data were not acquired in areas inaccessible or unsafe to 
operate the equipment (such as sloped areas).  GPR data were acquired semi-continuously (12 
scans per foot), as a 400-MHz antenna was hand-towed along the survey lines.  A survey wheel 
was used for spatial control.  GPR data were viewed in real time on the SIR-3000 color monitor 
and saved to the instrument’s hard disk for later archiving and processing, if necessary.  All field 
copies of GPR data are retained in the project files. Fine-grained soils restricted the propagation 
of energy from the radar antenna, limiting its depth of penetration to 1.75 m or less in most of the 
survey area. 
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4 DATA PROCESSING 
Color-enhanced contour maps of EM-61 data were generated using the Geosoft Oasis Montaj® 
geophysical mapping system.  The maps were color-enhanced to aid in the interpretation of 
subtle anomalies.  Prior to map generation, a number of preprocessing steps were completed and 
included:  
 

• Backup of all original field data files to floppy disk. 
• Correcting of all data acquisition errors (typically only deleting the first portion of a 

reacquired line, renaming lines incorrectly labeled, deleting additional readings outside 
the grid, etc.) 

• Reformatting field data files to free format XYZ files containing line number, station, 
time (if applicable), and field measurements. 

• Applying small adjustments to EM-61 station locations to compensate for data being 
recorded while the operator was walking. 

• Merging of multiple data files into a single file and sorting, if necessary. 
 
The output of the data preprocessing was a data file containing line and station number and the 
reading.  These data files were imported into the Oasis Montaj® mapping system and the 
following data processing steps applied: 
 

• Reformatting of data files to Oasis Montaj® format. 
• Generating final map scale. 
• Gridding data using down- and cross-line splines or minimum curvature. 
• Masking grid in areas where data not acquired (i.e. around site perimeter or building). 
• Applying Hanning filter to smooth the data, as necessary. 
• Generating color zone file describing color for different data ranges. 
• Contouring the data. 
• Generating map surrounds (title block, legend, scale, color bar, north arrow, etc.) 
• Annotating anomalies. 
• Merging various plot files and plotting final map. 
• Converting color contour maps to georeferenced .tiff fils for presentation on the 

AutoCAD sitemap (Figure 2). 
 

 
GPR data were downloaded to a PC upon completion of the field investigation. Most GPR data 
were not processed during this investigation, rather interpretation was made from raw field 
records.  All GPR data file names resulting from the various stages of processing were 
documented and data later archived.  GPR data presented in this report were converted to bitmap 
format and input into graphic software for annotation and presentation. 
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5 INTERPRETATION 

5.1 W7R 
A color-enhanced contour map of the EM-61 bottom coil response is presented as Figures 2 and 
4.  The coordinates shown on these figures reference the relative geophysical coordinate system 
marked on the ground with surveyor’s paint and converted into metric format.  The color bar 
indicates the amplitude of the measured quantity with the magenta and cyan colors representing 
high and low amplitudes, respectively.  The light orange, yellow and light green colors indicate 
average "background" values of the measured quantity.  A combined interpretation of the 
geophysical data is summarized in Figure 3. 
 
Many anomalies in the EM-61 data were field checked to determine if a source of metal at the 
surface caused the anomaly.  Objects marked “SM” on the attached contour maps show 
anomalies that have a surface source.  Surface metallic features that interfered with the 
geophysical survey included a chain-link fence and utility lids. 
 
Utilities observed in the color-enhanced contour maps of the EM-61 data were verified using the 
EM utility locators and GPR.  There is a utility corridor oriented approximately SW-NE along 
the southern portion of the survey area.  This utility corridor consists of 3 or more detectable 
utilities.  Where possible, these utilities were traced to a source (manhole or utility vault) for 
identification. 
 
Example GPR profiles for this survey area are presented in Figures 5 and 6.  Note that all utilities 
detected by the GPR method were located in the upper 0.5-0.75m of soil/fill material.  There 
were several utilities not located using the EM utility locators that were imaged with the GPR 
only.  These utilities may be non-metallic in nature (PVC, clay or plastic composite). 
 

5.2 W6L and W6R 
Due to the heavy concentration of surface metallic objects (rebar, “K-rails” and other metallic 
objects), the survey conditions for W6L/R were deemed unsuitable for gridded EM-61 and GPR 
data collection.  GPR data was acquired where possible around the surface metal.  An example 
GPR profile collected in this area is presented as Figure 7.  All utilities detected by the GPR 
method were located in the upper 0.5-0.75m of soil/fill material.  The EM utility locators were 
used to screen accessible areas for detectable utilities.  Utilities located using GPR and EM 
utility locators were painted on the surface using surveyor’s paint and transcribed onto the hand-
drawn site maps.  A combined interpretation is summarized in Figure 3. 
 

5.3 W5L and W5R 
A color-enhanced contour map of the EM-61 bottom-coil response is presented as Figures 2 and 
8.  The coordinates shown on these figures reference the relative geophysical coordinate system 
marked on the ground with surveyor’s paint and converted into metric format.  The color bar 
indicates the amplitude of the measured quantity with the magenta and cyan colors representing 
high and low amplitudes, respectively.  The light orange, yellow and light green colors indicate 
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average "background" values of the measured quantity.  A combined interpretation of the 
geophysical data is summarized in Figure 3. 
 
Due to the slope along the northern portion of W5R and the pile cage, the entirety of the survey 
area was deemed inaccessible for a gridded EM-61 and GPR survey.   Many anomalies in the 
magnetic and EM-61 data were field checked to determine if a source of metal at the surface 
caused the anomaly.  Objects marked “SM” on the attached contour maps show anomalies that 
have a surface source.  Surface metallic features that interfered with the geophysical survey 
included bridge supports, “K-rails” a rebar pile cage and construction equipment.   
 
Utilities observed in the color-enhanced contour maps of the EM-61 data were verified using the 
EM utility locators and GPR.  GPR data in the vicinity of W5L indicated the presence of highly 
unconsolidated fill material.  Cobbles, construction debris and other isolated anomalies were 
observed in several GPR profiles.  Example GPR profiles for this survey area are presented in 
Figures 9 and 10.  These figures illustrate the complexity of the near-surface soils/ fill material.   
 
There is one anomaly in the geophysical data requiring further discussion.  This anomaly, labeled 
A-1 on the interpretation map (Figure 3), is located in the northern corner of W5L and is 
characterized by a high-amplitude EM-61 anomaly with no associated GPR anomaly.  This 
indicates the source of the anomaly is deeper than the depth of penetration achievable by the 
GPR, approximately 1-1.75m.  This anomaly does not have the signature expected for a utility 
and is interpreted as being caused by a buried utility vault, concrete structure or former retaining 
wall structure. 
 

5.4 W4L and W4R 
Dense vegetation and concentration of surface metallic objects (“K-rails”), rendered the survey 
conditions for W4L/R unsuitable for gridded EM-61 and GPR data collection.  GPR data was 
acquired where possible around the perimeter of the survey area.  An example GPR profile 
collected in this area is presented as Figure 11.  All utilities detected by the GPR method were 
located in the upper 0.5-0.75m of soil/fill material.  The EM utility locators were used to screen 
accesible areas for detectable utilities.  Utilities located using GPR and EM utility locators were 
painted on the surface using surveyor’s paint and transcribed onto the hand-drawn site maps.  A 
combined interpretation is summarized in Figure 3. 
 

5.5 W3L 
A color-enhanced contour map of the EM-61 bottom coil response is presented as Figures 2 and 
12.  The coordinates shown on these figures reference the relative geophysical coordinate system 
marked on the ground with surveyor’s paint and converted into metric format.  The color bar 
indicates the amplitude of the measured quantity with the magenta and cyan colors representing 
high and low amplitudes, respectively.  The light orange, yellow and light green colors indicate 
average "background" values of the measured quantity.  A combined interpretation of the 
geophysical data is summarized in Figure 3. 
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Many anomalies in the magnetic and EM-61 data were field checked to determine if a source of 
metal at the surface caused the anomaly.  Objects marked “SM” on the attached contour maps 
show anomalies that have a surface source.  Surface metallic features that interfered with the 
geophysical survey included a portable toilet/trash bins and street lamps. 
 
Utilities observed in the color-enhanced contour maps of the EM-61 data were verified using the 
EM utility locators and GPR.  An example GPR profile collected in this area is presented as 
Figure 13.  There is a utility located in the western portion of the survey area which appears to be 
a cut/abandoned utility.  The utility is evident in the EM-61 data and was re-locatable with the 
EM utility locators, but signal was lost as this anomaly entered the vegetation to the south.  An 
alternative explanation for this signal loss would be that the utility has a repaired segment with a 
non-metallic composition.  However, this utility should have been within the depth range (upper 
0.5m) for the GPR and was not observed in the “abandoned” section.  This utility line appears to 
intersect a water line running approximately W-E along the paved road between W3L/R, where 
it was observed again with the EM-61, GPR, and EM utility locators.   
 

5.6 W3R 
A color-enhanced contour map of the EM-61 bottom coil response is presented as Figure 14.  
The coordinates shown on these figures reference the relative geophysical coordinate system 
marked on the ground with surveyor’s paint and converted into metric format.  The steep slope 
area of W3R was not surveyed due to safety concerns.  The color bar indicates the amplitude of 
the measured quantity with the magenta and cyan colors representing high and low amplitudes, 
respectively.  The light orange, yellow and light green colors indicate average "background" 
values of the measured quantity.  A combined interpretation of the geophysical data is 
summarized in Figure 3. 
 
Utilities observed in the color-enhanced contour maps of the EM-61 data were verified using the 
EM utility locators and GPR.  An example GPR profile collected in this area is presented as 
Figure 15.  All utilities detected by the GPR method were located in the upper 0.5-0.75m of 
soil/fill material.  The EM utility locators were used to screen these areas for detectable utilities.  
Utilities located using GPR and EM utility locators were painted on the surface using surveyor’s 
paint and transcribed onto the hand-drawn site maps.   
 
 

5.7 East Tie-In Survey Area 
A color-enhanced contour map of the EM-61 bottom coil response is presented as Figures 2 and 
16.  The coordinates shown on these figures reference the relative geophysical coordinate system 
marked on the ground with surveyor’s paint and converted into metric format.  The steep slope 
area of the East Tie-in area was not surveyed due to safety concerns.  The color bar indicates the 
amplitude of the measured quantity with the magenta and cyan colors representing high and low 
amplitudes, respectively.  The light orange, yellow and light green colors indicate average 
"background" values of the measured quantity.  A combined interpretation of the geophysical 
data is summarized in Figure 3. 
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Many anomalies in the EM-61 data were field checked to determine if a source of metal at the 
surface caused the anomaly.  Objects marked “SM” on the attached contour maps show 
anomalies that have a surface source.  Surface metallic features that interfered with the 
geophysical survey included a large track-mounted crane, construction equipment, bridge 
footings, a pump house, and construction debris. 
 
The concentration of buried metallic objects observed in the EM-61 is evident on the color-
enhanced contour map.   These anomalies, labeled A-2 on the interpretation map (Figure 3), are 
located across most of the southern portion of the survey area and are characterized by a high-
amplitude EM-61 anomaly.  These anomalies are interpreted as being caused by buried metallic 
construction debris, possible reinforced concrete within the fill material.  Supporting this 
interpretation is the GPR data collected in this survey area.  Cobbles, construction debris and 
other isolated anomalies were observed in several GPR profiles.  Example GPR profiles for this 
survey area are presented in Figure 17.  This figure illustrates the complexity of the near-surface 
soils/ fill material. 
 
Utilities observed in the color-enhanced contour maps of the EM-61 data were verified using the 
EM utility locators and GPR.  Several utilities were located along the northern portion of the 
accessible area; interpretation is summarized in Figure 3.  
 

5.8 Proposed Electrical Duct Alignment 
GPR and EM utility locators were used to map locatable utilities along the proposed electrical 
duct alignment.  Metallic pipes apparent from surface features such as manholes, valve boxes, 
pipe stickups, etc. were traced and marked by connecting directly to the utility and applying an 8 
kHz signal.  The matched frequency receiver was then used to delineate the surface trace of the 
pipe.  Additionally, accessible manholes were opened and inspected for metal tracer wires. 
Tracer wires were connected to using a fiberglass rod connected to the M810 transmitter, whose 
matched receiver was used to locate the corresponding utility and mark its projection through the 
duct alignment. 

 
The length of the duct alignment was scanned with the Ditchwitch 950 in passive 60Hz mode to 
locate any active electrical lines drawing a current.  An operator scanned the alignment making 
several passes with a Fisher TW-6 deep search metal detector to locate metallic conduits that had 
no physical expression.  Additionally, the alignment was swept with the M810 as one operator 
carried the transmitter while another operator carried the transmitter while walking the alignment 
in tandem.  Additional perpendicular traverses were walked in tandem periodically along the 
duct. 
 
GPR data were collected throughout the site semi-continuously along parallel and perpendicular 
profiles along the alignment in an attempt to delineate potential non-metallic lines. All GPR 
records were reviewed on site. 
 
All utilities located by the geophysical survey were marked on the ground with surveyor’s paint.  
Electric lines were marked in red, storm drains and sewer in green, water in blue and unknown 
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pipes in orange and/or pink. The locations of the pipes/utilities were also recorded on the site 
map.  
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6 SUMMARY 
A geophysical survey was conducted under the Oakland Bay Bridge on Yerba Buena Island to 
determine the presence of locatable utilities and other detectable subsurface structures in ten 
small areas.  The geophysical survey revealed the presence of many linear anomalies, interpreted 
as being utilities, and small point-source anomalies, interpreted as being buried metallic debris. 
The geophysical data also indicated the presence of one primary geophysical anomaly in the 
northwest corner of W5L.  This anomaly appears to lie outside the footprint of the proposed 
expansion but should be uncovered to determine its source. 
 
Numerous metallic anomalies interpreted as being caused by buried construction debris were 
also observed in the East Tie-In survey area.   
 
The geophysical survey was designed to locate all buried metallic utilities, and metallic objects 
the size of a 500-gallon tank, or larger.  It is our opinion that the geophysical survey was 
appropriately designed to locate all such objects less than about 8 feet deep; except in portions of 
the survey area where data was affected by subsurface utilities or surface metallic structures.   
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7 CERTIFICATION 
All geophysical data, analysis, interpretations, conclusions, and recommendations in this 
document have been prepared under the supervision of and reviewed by a GEOVision California 
Registered Geophysicist. 
 
Prepared by 
           
 
 

         11/2/06 
JB Shawver          Date 
California Professional Geophysicist GP1058 
GEOVision Geophysical Services 
 
 
Reviewed and approved by 
 
      

       11/2/06  
Antony J.  Martin         Date 
California Professional Geophysicist GP989 
GEOVision Geophysical Services 
 
∗ This geophysical investigation was conducted under the supervision of a California 

Professional Geophysicist using industry standard methods and equipment.  A high degree of 
professionalism was maintained during all aspects of the project from the field investigation 
and data acquisition, through data processing interpretation and reporting.  All original field 
data files, field notes and observations, and other pertinent information are maintained in the 
project files and are available for the client to review for a period of at least one year. 

 
A professional geophysicist’s certification of interpreted geophysical conditions comprises a 
declaration of his/her professional judgment.  It does not constitute a warranty or guarantee, 
expressed or implied, nor does it relieve any other party of its responsibility to abide by 
contract documents, applicable codes, standards, regulations or ordinances. 
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FIGURE 6
EXAMPLE GPR PROFILE
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FIGURE 7
EXAMPLE GPR PROFILE
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FIGURE 9
EXAMPLE GPR PROFILE

G-14.DZT

Distance (m)

2.5 5 7.5 10 12.5 150

D
e

p
th

(m
)

0.25

0

0.50

0.75

1.00

1.25

Project # 6488

Date: OCTOBER 31, 2006

Drawn By: J SHAWVER

Approved By:
File C:\gvprojects\6488\GPR\F9.cdr

PREPARED FOR
EARTH MECHANICS, INC.

SURVEY AREA W5L
OBB PROJECT

YERBA BUENA ISLAND, CALIFORNIA

UNCONSOLIDATED FILL MATERIAL

CONSOLIDATED FILL MATERIAL



FIGURE 10
EXAMPLE GPR PROFILE
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FIGURE 11
EXAMPLE GPR PROFILE
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FIGURE 13
EXAMPLE GPR PROFILE
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FIGURE 15
EXAMPLE GPR PROFILE
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FIGURE 17
EXAMPLE GPR PROFILE
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APPENDIX A 
 
 
 
 

GEOPHYSICAL TECHNIQUES FOR 
SHALLOW ENVIRONMENTAL INVESTIGATIONS 



Magnetic Survey to Locate Abandoned Oil 
Wells 

Geometrics G858 Cesium Magnetic Gradiometer 

Magnetic Survey to Locate Pits Containing 
Buried Metallic Containers 

GEOPHYSICAL TECHNIQUES FOR 
SHALLOW ENVIRONMENTAL 

INVESTIGATIONS 
 
MAGNETIC METHOD 
The magnetic method generally involves the measurement of the 
earth's magnetic field intensity or vertical gradient of the earth’s 
magnetic field.  Anomalies in the earth's magnetic field are caused by 
induced or remanent magnetism.  Induced magnetic anomalies are the 
result of secondary magnetization induced in a ferrous body by the 
earth’s magnetic field.  The shape and amplitude of an induced 
magnetic anomaly is a function of the orientation, geometry, size, 
depth, and magnetic susceptibility of the body as well as the intensity 
and inclination of the earth's magnetic field in the survey area. The 
magnetic method is an effective way to search for small metallic 
objects, such as buried ordnance and drums, because magnetic 
anomalies have spatial dimensions much larger than those of the 
objects themselves.  Typically, a single buried drum can be detected to 
a depth of about 10 feet.  Larger metallic objects can often be located 
to greater depths.  Induced magnetic anomalies over buried objects 
such as drums, pipes, tanks, and buried metallic debris generally exhibit an asymmetrical, south up/north down signature 
(positive response south of the object and negative response to 
the north). 
 
Magnetic data is typically acquired along a grid with results being 
presented as color-enhanced contour maps generated by the 
GeosoftTM Mapping System or OASIS montaj.  The approximate 
location and depth of magnetic objects can be calculated using 
the GeosoftTM UXO System.    
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Magnetic surveys are typically conducted to: 
 
• Locate abandoned steel well casings 
• Locate buried tanks and pipes 
• Locate pits and trenches containing buried metallic debris 
• Detect buried unexploded ordnance (UXO) 
• Map old waste sites and landfill boundaries 
• Clear drilling locations 
• Map basement faults and geology 
• Investigate archaeological sites 
 



Geonics EM-31 Terrain Conductivity Meter 

 ELECTROMAGNETIC METHODS 
Electromagnetic (EM) methods typically applied to shallow environmental investigations include frequency domain EM 
methods, such as EM induction and EM utility location methods, time domain electromagnetic (TDEM) metal detection 
methods, and ground penetrating radar (GPR) methods.  
 
EM Induction Method 
EM induction surveys are often conducted using the Geonics 
EM-31 terrain conductivity meter (EM-31).  The EM-31 
consists of a transmitter coil mounted at one end and a 
receiver coil mounted at the other end of a 3.7-meter long 
plastic boom.  Electrical conductivity and in-phase component 
field strength are measured and stored along with line and 
station numbers in a digital data logger.  In-phase component 
measurements generally only respond to buried metallic 
objects; whereas conductivity measurements also respond to 
conductivity variations caused by changes in soil type, 
moisture or salinity and the presence of nonmetallic bulk 
wastes.  The EM-31 must pass over or immediately adjacent 
to a buried metallic object to detect it.  Typical EM-31 
anomalies over small, buried metallic objects consist of a 
negative response centered over the object and a lower 
amplitude positive response to the sides of the object.  When 
the instrument boom is oriented parallel to long, linear 
conductors such as pipelines a strong positive response is 
observed.  The EM-31 can explore to depths of about 6 
meters, but is most sensitive to materials about 1 meter 
below ground surface.  Single buried drums can typically be 
detected to depths of about 5 feet. 
 
 
EM-31 surveys are typically conducted to: 
 
• Locate buried tanks and pipes 
• Locate pits and trenches containing metallic and/or 

nonmetallic debris 
• Delineate landfill boundaries 
• Delineate oil production sumps and mud pits 
• Map conductive soil and groundwater contamination 
• Map soil salinity in agricultural areas 
• Characterize shallow subsurface hydrogeology 

 Map buried channel deposits 
 Locate sand and gravel deposits 
 Locate conductive fault and fracture zones 

 
 
 
 
EM Utility Location Methods 
EM utility locators; such as the Metrotech 810, Metrotech 9890 and Radiodetection 
RD400, are designed to accurately trace metallic pipes and utility cables and clear 
drilling/excavation locations.  These utility locators consist of a separate transmitter 
and a receiver.  The transmitter emits a radio frequency EM field that induces 
secondary fields in nearby metallic pipes and cables. The receiver detects these fields 
and is used to accurately locate and trace the pipes, often to distances over 200 feet 
from the transmitter.  Many of the utility locators have a passive 60Hz mode to locate 
live electrical lines.  Modern utility locators are also capable of providing rough depth 
estimates of the pipes.   
 
 
 

Geonics EM-31 Survey to Locate Underground 
Storage Tanks 

Metrotech EM Utility 
L t



Geonics EM-61 Digital Metal Detector 

Geonics EM-61 Survey to Map Subsurface 
Infrastructure and Potential UXO 

GSSI SIR-10A GPR Unit 

TDEM Metal Detection Methods 
A Geonics EM-61 (EM-61) is a high sensitivity, time-domain, digital metal detector which is often used to detect both ferrous 
and non-ferrous metallic objects.  It is designed specifically to 
locate buried metallic objects such as drums, tanks, pipes, 
UXO, and metallic debris and to be relatively insensitive to 
above ground structures such as fences, buildings, and 
vehicles. 
 
The EM-61 consists of two square, 1-meter coils, one 
mounted over the other and arranged on a hand-towed cart.  
The bottom coil acts as both a transmitter and receiver while 
the top coil is a receiver only. While transmitting the bottom 
coil generates a pulsed primary magnetic field, which induces 
eddy currents into nearby metallic objects.  When the 
transmitter is in its off cycle both coils measure the decay of 
these eddy currents in millivolts (mV) with the results being 
stored in a digital data logger along with position information.  
The decay of the eddy currents is proportional to the size and 

depth of the metallic target.  A symmetrical positive anomaly 
is recorded over metallic objects with the peak centered over 
the object.  The signal from the top coil is amplified in such a 
way that both coils record effectively the same response for 
a metallic object on the surface and the top coil records a 
larger response for buried metallic objects.  The response of 
near surface objects can, therefore, be suppressed by 
subtracting the lower coil response from the upper coil 
response (differential response).  
 
In practice, the usable depth of investigation of the EM-61 
depends on the size and shape of the object and the amount 
of above ground interference encountered at the site.  A 
single buried drum can often be detected at a depth of about 
10 feet.  

 
 
 
 

GPR Methods 
Ground-penetrating radar (GPR) is a high-frequency electro-
magnetic method commonly applied to a number of engineering 
and environmental problems. 
 
A GPR system radiates short pulses of high-frequency EM energy 
into the ground from a transmitting antenna.  This EM wave 
propagates into the ground at a velocity that is primarily a function 
of the relative dielectric permittivity of subsurface materials.  
When this wave encounters the interface of two materials having 
different dielectric properties, a portion of the energy is reflected 
back to the surface, where it is detected by a receiver antenna and 
transmitted to a control unit for processing and display. 
 
Depth penetration is a function of antenna frequency and the 
electrical conductivity of the soils in the survey area.  Lower 
frequency antennas achieve greater depth penetration than higher 
frequency antennas, but have poorer spatial resolution.  
Conductive soils, such as clays, attenuate the radar waves much 



more rapidly than resistive dry sand and rock.  In many environments in California, depth penetration of 500 and 300 MHz 
antennas is limited to 3 to 5 feet.  Depth penetration may be greater if shallow soils consist of clean sands and less if 
shallow soils consist of clay. 
 
GPR surveys are typically conducted to: 
 
• Locate and delineate underground storage tanks (metallic and non-metallic) 
• Locate metallic and nonmetallic pipes and utility cables 
• Map rebar in concrete structures 
• Map landfill boundaries 
• Delineate pits and trenches containing metallic and nonmetallic debris 
• Delineate leach fields and industrial cribs 
• Delineate previously excavated and backfilled areas 
• Map shallow groundwater tables 
• Map shallow soil stratigraphy 
• Map shallow bedrock topography 
• Map shallow subsurface voids and cavities 
• Characterize archaeological sites 
 
Geophysical Survey Systems Inc. (GSSI) SIR-2 or SIR-10 GPR systems with antennas in the frequency range of 50 to 1,000 
MHz are often used during GPR investigations.  Mala Geoscience and Sensors and Software, Ltd also manufacture GPR 
systems.  GPR data is processed using a variety of software including the RADAN or GRADIX software packages by GSSI 
and Interpex Ltd., respectively.  
 
 
 

GPR Survey to Locate Underground Storage Tanks 









��������	
�
�����
������

��������
���




�������������������
 !"#"�$%����&%'���(���)*+�����,

#�'����'�����	��-.�'/�0�*�0��/%
�����#��'�#%��&���#�(%�*����1%��

�������#��.%

�

�������	
���
����%/�� ��'%,
��'-���2�%

�������	
���
����%/�� ��'%,
���%&3.*�02�./�'



��������
	
�
�

���������������	�
���������
�� �!���"��
#$%�����&

�
!���
!�����'�
()
!*�+
$�+��*,�
-
�����
!����� ����
"��$���.���

�/�010�-'�0�0-203���12,��

�

���������
)�



��������
	
�
�

���������������	�
���������
���� ���!��
"#$�����%

�
 ���
 �����&�
'(
 )�*
#�*��)+�
,
�����
 ����������
!��#���-���

�.�/0/�,&1/1/,2/�1��02+��

�

���������
(�



CONSTRUCTION VIBRATION MONITORING FIELD DATA FORM 
 
Contract Number:  
 
Contract Name:  
 
Contractor:   
 
Observer:  
 
Seismograph Information 
 
Manufacturer and Model:  
 
Serial Number:   
 
Current Calibration Date:  
 
Monitoring Location 
 
Building:  
 
Address:  
 
Sensor Location  (describe location and attach sketch) 
 
 
 
Data Collection:  1-minute ppv Strip Chart  (attach data) 
 
Monitoring Period  (date and time) Start:    End:  
 
Observed Events 
 

Date Time Source of Vibration (e.g. demolition, pile 
driving, compaction, excavation, tracked 

vehicles, etc.) 

Distance 
From 

Sensor 
(ft) 

Peak 
Particle 
Velocity 
(in./sec) 

Frequency 
(Hz) 

      

      

      

      

      

      

      

Attach additional sheets as necessary 
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INSTALLATION MANUAL 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

 
 
 
 
  MAXIMUM SECURITY TURNSTILES 

This is the appropriate manual for MST-3/MST-6X; CLST-3/CLST-6X; CPST-3/CPST-

6X turnstiles manufactured on or after October 1, 2010. 
 
 

Turnstile Serial Number: ______________________ 

MST/MST-6X 

CLST/CLST-6X CPST/CPST-6X 
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1.0 Safety  
 
Safety Symbols Used In This Manual  

The following symbols are used throughout the manual to highlight important information and potential 
risks when installing, servicing or using the turnstiles covered in this manual.  
 

 

 
WARNING 

 
This symbol is used in this manual to warn installers and operators of potential 
harm. Please read these instructions very carefully. 

 
 

 
 

NOTE 

This symbol is used in this manual to designate useful information for the installer 
and operator. Please read these instructions very carefully.  

 

 
CAUTION 

This symbol is used in this manual to designate potential conditions that may pose a 
risk to pedestrians, personnel, property and equipment. Please read these 
instructions very carefully. 

 
 
 
 

 

For questions, please contact Alvarado at (909) 591–8431, Monday – Friday 6:30am 
to 4:30 PST. Please read this manual completely before installing or operating 
products. 

 
Important Operating Information  
 

 

 
WARNING 

 
Always follow the installation and operating precautions, including the following: 

• Use only skilled individuals to install and service the turnstile. 

• The turnstile is not a toy. Do not allow children to play on or near the turnstile. Do not allow 
horseplay near the turnstile. 

• Follow a proper maintenance schedule using skilled individuals. 

• Do not operate the turnstile if it has been damaged in any manner. Have a damaged turnstile 
repaired or adjusted by a skilled service person before placing back in use. 

• Do not modify or alter the turnstile. 

• Do not operate the turnstile unless the friction brake or self-centering mechanism is adjusted and 
operating correctly. Maintenance and adjustment information is contained in this manual. 

• Use only Alvarado parts when repairing or maintaining the turnstile. 

• In access control applications, train all personnel that will be using the turnstile in the proper 
method of operation. Ensure that new users are properly trained. (See the Turnstile Operation/User 
Instructions Section provided on page 36). 
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CE Compliance and Standards  
 
This page defines the product labels required for compliance with LA Electrical Testing Laboratory and 
International CE standards. 
 
International CE standards:  LA Electrical Testing Laboratory Standards: 
 
 

a. Label (1) the Outlet Specification. 

 
 
 
 
b. Label (2) the Fuse Specification. 

 
 
c. Label (3) the Warning, Risk of Electric Shock. 

 
 
 
 
d. Label (4) the Caution, Risk of Danger. 

 
 
 
 
e. Label (5) the Productive Conductor Terminal. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Label Specifications: 
 
a. Label (1) the Outlet Specification. 

 
 
 
b. Label (2) the Fuse Caution. 

 
 
 
 
 
c. Label (3) the Warning, Risk of Electric Shock. 

 
 
 
 
 
d. Label (4) the Product Ground Terminal. 

 
 

     F1.0A, 240V 

240V~, 1800W 

120V~, 1800 Watts Max. 

CAUTION: For continued protection, 

against risk of fire or shock, replace 
with the same type and rating fuse. 

WARNING: Risk of electrical shock.  

Do not remove cover.  Refer servicing 
to qualified service personnel. 

Ground Terminal: Connect the 
earth ground wire to the green 
ground screw.  
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2.0 Turnstiles Models  
Alvarado Turnstiles in this manual come in the following configurations. Please read each model description 
carefully to make sure you understand the functionality of the turnstile you are installing. 

 

MST-3 & CLST-3 

Three-position key lock control allows turnstile to remain locked in both directions, unlocked in either 
direction or unlocked in both directions, non-electric. 

MST-6X, CLST-6X & CPST-6X 

Free rotating in the opposite direction. Electrically controlled in both directions. 

 
Configurations and Descriptions of Common Terms  
Fail Lock 

Turnstile locks when power is removed (or lost). Turnstile will unlock when both power and an activation 
contact are supplied.  

Fail Safe 

Turnstile unlocks in the event of power loss. Turnstile will relock when power is supplied. 

 

 

 
 

NOTE 

Fail Lock and Fail Safe functionality are specified by direction.  Turnstiles may be 
Fail Lock in one direction and Fail Safe in the other direction.  

 

Activation 

Alvarado’s turnstile requires a momentary dry contact of 25 ms or greater. The turnstile does not buffer 
activations. Once activated, the turnstile will not accept another activation until either the turnstile arm is 
rotated or 20 seconds have passed. 

Speed Control / Self-Centering  

The speed control feature self-adjusts the tension to the user depending on the pushing force exerted. This 
feature provides an even rotation speed. Self-Centering spring tension and roto return time can be adjusted, 
as described in this manual.  

Self-centering automatically returns the rotating section to the “home” position (one armset pointing directly 
at the center of the yoke). This is a standard feature.  

Unlock Override 

This option overrides the access control system allowing one or both directions of passage to be unlocked 
with a key. Locks are located on the underside of the top channel. When both directions have key overrides, 
the locks are keyed alike.  

 

 

 
 

NOTE 

For electrically controlled units, mechanical key overrides are intended for 
temporary use when the turnstile or access control system has malfunctioned.  
Mechanical key overrides should only be used under the direction of management 
and with the supervision of a gate attendant. In case of malfunction, have the access 
control system and/or the turnstile repaired immediately. 

 

Timed Delay  

An activation signal unlocks the turnstile for one entry.  Once the turnstile is unlocked, the user is allowed a 
maximum of 20 seconds to pass through the turnstile. 

If the turnstile is not rotated within the 20-second time frame allowed, the turnstile relocks.  
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Components Included With MST-3/MST-6X 
The following components are included in the packaging:  
 
1. Roto (39 arms) 
2. Top Channel (Qty 1) 
3. Yoke Guard Plate (Qty 1) 
4. Yoke (Qty 1) 
5. OV (Qty 1) 
6. Base Package 

Top Bearing Cover (Qty 1) 
Bottom Bearing Housing (Qty 1) 
Base Cover (Qty 1) 
Bottom Bearing (Qty 1) 
10-32 x ½” Allen Head Screw (Qty 6)  
½ -13 x 1” Hex Head Cap Screw (HHCS) (Qty 3) 
½ -13 x 1½” HHCS (Qty 2) 
½ -13 x 2¾” HHCS (all thread) (Qty 2) 
#10 x ¾” Pan Head Phillips Sheet Metal screw (Qty 10)    
½ - 13 Hex Nut (Qty 7) 

 
 
 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

7. Anchor Package 
3/8 Anchors (2” length) (Qty 12) 
3/8 –16 x 4½” HHCS (Qty 3) 
3/8 –16 x 2½” HHCS (Qty 12) 
3/8 Flat Washers (Qty 12) 

1.            2.          3.  
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Components Included With CLST-3/CLST-6X and CPST-6X 
 

 

 
 

NOTE 

CLST and CPST have different OV and ROTO sections as shown below.  

 
The following components are included in the packaging:  
 
1. Roto (39 arms) 
2. Top Channel (Qty 1) 
3. Yoke Guard Plate (Qty 1) 
4. Qty 2 each – Yoke Sections (Qty 1) 
5. OV (Qty 1) 
6. Base Package 

Top Bearing Cover (Qty 1) 
Bottom Bearing Housing (Qty 1) 
Base Cover (Qty 1)  
Bottom Bearing (Qty 1) 
OV Base Cover (Qty 1) 
10-32 x ½” Allen Head Screw (Qty 6) 
½ -13 x 1” Hex Head Cap Screw (HHCS) (Qty 3) 
½ -13 x 1½” HHCS (Qty 3) 
#10 x ¾” Pan Head Phillips Sheet Metal Screw (Qty 10) 
1/4-20 x 1” Mounting Screw (Qty 6) 
½ - 13 Hex Nut (Qty 6) 
½ Medium Split Lock Washer (Qty 6) 
Aluminum Mounting Channels (Qty 8) 

  

 

 

 

 

 

 

 

 

7. Anchor Package 
3/8 Anchors (2” length) (Qty 12) 
3/8 –16 x 2½” HHCS (Qty 12) 
3/8 Flat Washers (Qty 12) 
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3.0 Installation   
 
Installation Considerations  
Slab Installation Requirements  
6’ x 6’ level concrete pad minimum thickness of 4” level solid concrete 

 

 
NOTE 

Do not install turnstile on asphalt. Securing both ends of the turnstile top channel 
(and/or the center outside portion of the OV and Yoke) to a solid object such as 
framing or a fence post will reduce vibration during operation 

 
Overview of Installation  
1. Determine turnstile installation location, considering turnstile dimensions, power requirements and 

activation wiring (if applicable). 
 
2. Mark the installation location for the components using a chalk line. 

 
3. Run turnstile power and activation wiring (if applicable). 

 
4. Anchor turnstile components. 

 
5. Secure top portion of turnstile if applicable (see above). 

 
6. Connect power (if applicable). 

 
7. Connect activation wiring (if applicable). 

 

Tools Required 
• Heavy Duty Drill or Roto Hammer 

• Tape Measure 

• 1/8 Allen Wrench  

• Twist Drill 

• Plumb Bob 

• Torque Wrench 

• Mallet 

• 5/8” Concrete Drill Bit 

• Torpedo Level  

• #25 (0.1495”) Drill Bit 

• Shop Vac 

• 9/16” Combination Wrench 

• Mobilgrease XHP 222 with Moly or equivalent 

• Ratchet with 9/16” and 3/4” Socket     

• Chalk line 

• Safety Glasses  
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Turnstile Layout and Installation  
(For all models)  

 
1. Determine the location where the turnstile will 

be installed, taking into consideration the 
minimum height and width openings required 
(See the turnstile anchor and elevation view 
detailed drawings on pages 18, 19 & 20 for the 
minimum installation requirements). Once the 
installation location has been determined snap 
the centerline of the turnstile.  The chalked 
centerline should be at least 6 feet in length. 
(Figure 3.1) 

 
2. Using the turnstile anchoring view drawing on 

page 18, for CPST refer to page 53, mark the 
centerline locations (perpendicular to the 
turnstile centerline) for the roto centerline, the 
yoke centerline, and the OV centerline. For 
electrically controlled turnstiles (electric models 
ONLY) the power conduit stub up should be 
located at the intersection of the turnstile 
centerline and the OV section centerline (Figure 
3.2). 

 
3. Center the roto bottom bearing housing at the 

intersection of the turnstile and Roto 
centerlines.  Mark the center location of the four 
anchor holes for the roto bearing housing (Figure 
3.3).  Move the roto bottom bearing housing to 
the side and drill a 5/8” diameter hole at the 
center of each marked location.  Drill each hole 
3” deep.  For terrazzo, ceramic tile, or brick 
veneer installations, add the thickness of the 
finished floor material to the anchor hole 
depth.  For more information review the 
detailed drawings on pages 18, 19 & 20. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.1 - Locating and marking the centerline of 
the turnstile. 
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Figure 3.2 - Locating the yoke, Roto, and OV 
section centerline locations. 
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Installation of the Roto Bottom Bearing Housing 
(For all models)  
 
4. Vacuum out the holes thoroughly.  If the holes are not clean, the anchors will not tighten. 
 
5. Insert one anchor into each drilled hole.  Ensure that the anchors are flush with the concrete floor.  

(Figure 3.4)  
 
6. Place the roto bottom bearing 

housing back over the anchor 
holes and anchor it with four 
(4) each 3/8 - 16 x 2 ½” 
HHCS bolts and flat washers. 
Make sure that the housing is 
level. Shim as needed     
(Figure 3.5). 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

 
NOTE 

Insert the anchors with the threads down. 

 
 
 
 
 
 
 
 
 

 
  

Figure 3.3 - Use the roto bottom 
bearing housing as a template. 

Figure 3.5 -Anchored and level roto bottom bearing 
housing. 

Figure 3.4 - Anchors inserted and ready to 
be tapped flush into the holes. 
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NOTE 

For CLST and CPST Models refer to attached Appendix A on page 48 for continued 
installation instructions that are specific for those models.  

 
Installation of the Yoke 
(For MST models)  
 
7. Confirm the location of the center anchor bolt for 

the yoke section.  This anchor will be located at 
the intersection of the turnstile and yoke 
centerlines.  Drill a 5/8” diameter hole at the 
center of the marked anchor location.  Drill the 
hole 3” deep. Vacuum out the hole thoroughly 
and insert one anchor into the drilled hole.   

 
8. Move the yoke section into position so that the 

center anchor bolt can be installed. 
 
9. Anchor the center of the yoke through the 

curved bottom yoke arm with one (1) each 3/8 - 
16 x 4 ½” HHCS bolt and flat washer and hand 
tighten (Figure 3.6). 

 
10. Pivot the yoke about the center anchor bolt and 

measure the distance from the center of the roto 
bottom bearing housing to the center of each of 
the remaining two (outer) anchor holes in the 
curved bottom yoke arm.  Continue to adjust the 
yoke position until the outer yoke anchor holes 
are equidistant from the center of the roto 
bottom bearing housing. This “squaring of the 
yoke” is necessary to ensure that the entrance 
and exit passage widths are equal (Figure 3.7). 

 
11. Mark the two outer yoke mounting holes. 
 
12. Reposition the yoke section so that the outer 

anchor holes can be drilled. 
 
13. Drill each hole 3” deep. Vacuum out the holes 

thoroughly and insert one anchor into each.  
 
14. Reposition the yoke section so that the outer 

anchor bolts can be installed.  
 
15. Anchor the yoke through the curved bottom yoke 

arm with two (2) each 3/8 - 16 x 4 ½” HHCS bolts 
and flat washers and hand tighten.  

 
 
 
 
 
 
             

 

YOKE  
 

SECTION 

CENTER BOLT
 

INSTALLED 

BOTTOM 
BEARING 
HOUSING 

TOP 
VIEW 

Figure 3.6 - Yoke mounted with the center bolt only. 

Figure 3.7 - 
“Squaring the yoke.”  
The yoke should be 
positioned such that 
the center of the roto 
bottom bearing 
housing is 
equidistant to each 
of the outer yoke 
anchoring holes. 
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Installation of the OV Section 
(For all models)  
 
16. Using a torpedo level ensure that the yoke 

section installation is vertical. Shim as 
needed. 

 
17. Center the OV section at the intersection of 

the turnstile and OV centerlines keeping the 
OV arms pointed towards the roto bottom 
bearing housing and parallel to the turnstile 
centerline (See Figure 3.8). For electrically 
controlled turnstiles (electric models ONLY) 
the power and, if applicable, the access 
control system wiring conduit stub ups 
should be centered within the vertical tube of 
the OV section. 

 
18. Mark the center location of the four anchor 

holes for the OV section. 
 
19. Move the OV to the side and drill a 5/8” 

diameter hole at the center of each marked 
location.  Drill each hole 3” deep.  Vacuum 
out the hole thoroughly and insert one 
anchor into each drilled hole. 

 
20. Move the OV section back into position over 

the anchor locations. For electrically 
controlled turnstiles (electric models ONLY) 
feed the primary power and, if applicable, 
the access control system wires all the way 
through the vertical tube of the OV section. 

 
21. Anchor the OV with four (4) each 3/8 - 16 x 2 

½” HHCS bolts and flat washers. Confirm that 
the OV installation is level and plumb using a 
torpedo level. Shim as needed. 

 
22. Locate the base cover. Grease the interior 

portion of the roto bottom bearing housing.  
Slide the base cover over the roto bottom 
bearing housing. (See Figure 3.9) 

 

 
 
 
 
 
 

 
 
 
 
 
 

Figure 3.8 - OV section anchored and level. 

Figure 3.9 - Greased roto bottom bearing housing with base 
cover. 



 

ALVARADO 
12660 Colony Street, Chino CA  91710 – Phone: +1.909.591.8431 – Fax: +1.909.628.1403 – Email: information@alvaradomfg.com 
MST/CLST/CPST – PUD1208R5-5                                                                                                                                            Page 14 

Installation of the Bottom Bearing 
(For all models)  
 
23. Locate the roto section and the bottom bearing. Seat the 

stem of the bottom bearing up into the bottom of the roto 
shaft. (See Figure 3.10  and Figure 3.11)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

  

Figure 3.10 - Bottom bearing installation orientation. 

 

TOP OF 
ROTO 

SECTION 

BOTTOM 
BEARING  
(STEM UP) 

Figure 3.11 - Bottom bearing installed correctly. 
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Installation of the Roto Section 
(For all models)  
 
23. Apply a light coat of grease to the interior of the grooved cavity at the top of the roto section (See Figure 

3.12 and Figure 3.13). 
 
24. Locate the top channel and apply a light coat of grease to the splined top channel shaft.   
 

 

 
NOTE 

Greasing both the grooved roto cavity and the shaft will greatly simplify the 
upcoming installation step of sliding the top channel shaft into the roto (See Figure 
13 & 14). 

 
25. Set the roto section (with the bottom bearing already installed) into the roto bottom bearing housing. 

With a helper supporting the roto section and holding it upright, confirm that the bearing turns freely and 
does not bind or stick. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

 
 
 

 
 
 
 
 

Figure 3.14 - Greased roto section ready for 
installation. 

 

 Figure 3.13 - Greased splined top channel shaft ready 
for installation. 

 
APPLY 

GREASE TO 
THE  

GROOVED 
CAVITY AT 

THE TOP OF 
THE ROTO 

Figure 3.12 - Bottom bearing installed correctly. 
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Installation of the Top Channel 
(For all models)  
 
26. With a helper supporting the roto section and holding it upright, raise the top channel up and over the 

yoke, roto, and OV sections.  Align the splined top channel shaft above the roto section and carefully 
lower the top channel onto the yoke and the roto sections. (See Figure 3.15a and the note below) 

 
27. Tighten the set screw found on top of the roto with an allen wrench. (Figure 3.15b) 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
NOTE 

On the splined top channel shaft, one of the “valleys,” or gaps between the splines, 
is not uniform and considerably larger that the others.  In the grooved roto cavity, 
one of the “peaks,” or ridges, is also not uniform and is considerably wider than the 
others.  See the pictures below. 

 
 
 
 
 
 
 
 
 
 
 
 
 

29. To correctly seat the top channel on top of the roto, the larger “ridge” in the roto cavity must be aligned 
with the larger “valley” on the top channel shaft.  The correct placement will force the roto unit to be 
positioned with one set of arms pointing directly at the middle part of the yoke section. 
 
30. Please be aware that this fit is often very tight. Use a mallet to seat the top channel and shaft while 
moving the roto. 
 

 

 
WARNING 

When using a mallet to seat the top channel and shaft, be careful to only hit the 
shaft in the center section. Hitting the friction brake mechanism or the self-
centering mechanism will only damage these parts and will not aid in the 
installation. 

 
 
 

Figure 3.15a - The splined 
top channel shaft has been 
aligned and is being seated 
into the grooved cavity in the 
top of the roto section. 

Figure 3.15b - Set screw on 
top of the roto. 

Set 
Screw 

Location of the
large “valley” on
the splined shaft

 

Location of the 
wide “ridge” on 
the roto cavity 
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Installation of Primary Power Control Wiring 
(For all models)  

 
29. Remove the four (4) each 

10-32 x ½” round head 
socket cap screws from 
the top channel and 
remove the top channel 
cover. 

 
30. If the turnstile uses an 

activation device that 
mounts to a plate or 
bracket on the yoke 
section (such as a card 
reader), run the 
associated wiring through 
the yoke using the pre-
installed feeder wire. 
Feed the access control 
system wires through the 
openings in the top of the 
yoke section and into the 
inside of the top channel. 
(See Figure 3.16 & 3.17). 

 
31. Similarly run the primary 

power and any other wiring associated with the access control system through the vertical tube on the 
OV section.  Feed these wires through the opening in the top of the OV section and into the inside of the 
top channel.  (See Figure 3.18 & 19) 

 
32. Mount the top channel to the yoke 

section using two (2) each ½ -13 x 2 ¾” 
HHCS bolts, lock washers and nuts. 
(The bolt locations are identified with 
white arrows in Figure 20) Do not 
tighten the bolts yet. 

 
33. Attach the top channel to the OV 

section using two (2) each ½ -13 x 1½” 
HHCS, nuts and lock washers. 

34. Slide the yoke guard plate, slotted and 
radiused end first, between the top 
channel and the yoke. Ensure that the 
feeder wire and/or any access control 
system wiring are not being pinched 
between the top channel, the yoke, and 
the yoke guard plate. Secure the yoke 
guard plate using one (1) each ½ -13 x 
1” HHCS bolt, nut and lock washer. 
(The bolt location is identified with a 
black arrow in Figure 3.20) 

35. Tighten all of the anchoring bolts (11 bolts total) and all of the top channel mounting bolts (5 bolts total) 
to 20 ft-lbs. and check the plumb of the turnstile with a torpedo level. Shim the turnstile as necessary, 
then tighten the bolts securely (to approximately 40 ft-lbs.). 

36. Mark at least six (6) mounting hole locations to mount the yoke guard plate to the curved top yoke arm.  
The mounting hole locations should be evenly distributed along the yoke guard plate (there should be a 
minimum of 3 mounting holes on each side of the top channel) to ensure that the yoke guard plate is 

Yoke Section to 

Top Channel 
mounting holes 

Yoke section wiring 
pull holes 

Top channel wiring 
pull holes 

Figure 3.16 - Top view of 
the Yoke section. 

 

OV Section to Top 

Channel mounting 
holes 

OV section wiring 

pull hole 

Top channel wiring 

pull hole 

Figure 3.17 -Top view of the 
Yoke side of the top channel. 

Figure 3.18 -Top view of the 
OV section. 

Figure 3.19 - Top view of the 
OV side of the top channel. 

Figure 3.20 - The bolt locations to mount the yoke section to the top 
channel are identified with white arrows.  The bolt location to mount the 
yoke guard plate to the top channel is identified with a black arrow. 
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installed securely and level.  Drill a .1495” diameter hole (using a #25 drill bit) in the locations marked. 
Drill the pilot hole through both the yoke guard plate and the curved top yoke arm. Attach the yoke guard 
plate to the curved top yoke arm with at least six (6) each #10 x ¾” pan head slotted sheet metal 
screws. 

37. Attach the top bearing cover to the underside of the top channel with five (5) each 10-32 x ½” allen head 
screws.  When properly installed the top bearing cover will mask the top of the roto and the splined top 
channel shaft. 

38. For turnstiles without self-centering mechanisms, test the friction break mechanism.  Hold the lock 
arm(s) open and rotating the roto section of the turnstile in the appropriate direction(s). There should be 
a small amount of drag (roughly 3 to 6 lbs.) as the roto section turns.  If there is too much or too little 
resistance in the friction break mechanism, follow the instructions on page 40 to adjust the friction brake 
mechanism.  

39. For turnstiles with self-centering mechanisms: A friction brake is not used on turnstiles with self-
centering mechanisms. Self centering mechanisms are most commonly used in applications in which 
one turnstile direction is electrically controlled while the other turnstile direction is unlocked for free 

passage.  The self-centering mechanism corrects an under (less than 90°) or over (more than 90°) 
rotation of the roto section in the free passage direction of the turnstile.  When the self-centering 
mechanism is functioning correctly, the roto arms will automatically return to the “home” position, with 
one set of arms pointing toward the center of the yoke section. To test the self-centering mechanism, 
both over rotate and under rotate the turnstile roto section.  Confirm that the roto section returns to the 
“home” position in both of these scenarios. If the roto section of the turnstile does not return to the 
“home” position, follow the instructions on page 40 to adjust the self-centering mechanism. 

40. Reattach the top channel cover. 

Stabilizing the Top Channel 
 
41. To further stabilize and reduce vibration of the top channel during use, it is recommended that the top 

channel be secured to the fence line or other secure, stationary object near the turnstile. 
 

42. The top channel can be further secured with the optional top channel stabilizing option. To install, insert 
the Alvarado supplied spacer between the top OV arm and the top channel. Secure the spacer and 
stabilize the top channel using the U-bolt, washers, and nuts provided. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 
 

NOTE 

For electric models (ends with 6X) primary power and control wires can be run 
through the vertical tube of the OV section. Conduit may also be brought to and 
directly attached to the top channel cover. See examples below: 
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Turnstile Anchor View 
(For MST Models only) 
 

 

 
NOTE 

The minimum installation width required is 64”. 
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Turnstile Elevation View 
(For MST Models only) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

 
NOTE 

The minimum installation height required is 95.5”. Viewed from the outer or 
unsecured side of the turnstile.  
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MST Turnstile Top View 
(For MST Models only) 
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Electrical and Activation Wiring Instructions  
 
Required Tools  
 

• Wire Strippers  

• Flat head screwdriver 
      

 

 
WARNING 

 
Use only skilled electricians to connect power to the unit. Before beginning 
installation, make sure the power to the unit is off.  

 

Connect Primary Power 
 

   

 
 

NOTE 

 

Refer to the wiring diagram and schematic shown on page 24 for actual termination 
points for signal and power wiring.

1. Remove the Top Channel Inspection Cover. 

2. Turn power off to control board by moving power toggle switch to off position. 

3. Using a flathead screwdriver, unscrew the junction box cover to connect 110VAC/220VAC to the 
transformer/power switch box (Figure 3.21) per local electrical codes based on model received. 

 

 

 

 

 

 

 

 

 

Connect Activation Contacts and Turnstile Validation 

4. Connect the access control system activation leads to the board. Figure 3.22 depicts the ATC board how it 
arrives with out activation contacts and turnstile validation. Use the wiring schematic on page 24 to 
determine appropriate locations.  

5. Review all electrical wiring and contacts for exposure to any metal parts that may lead to a short. 

 

 

 

 

 

 

 

Figure 3.22 – Any connections 
related to added options or 
activations for the turnstile are not 
shown. 

Figure 3.21 – Connect primary power. 



 

ALVARADO 
12660 Colony Street, Chino CA  91710 – Phone: +1.909.591.8431 – Fax: +1.909.628.1403 – Email: information@alvaradomfg.com 
MST/CLST/CPST – PUD1208R5-5                                                                                                                                            Page 23 

6. Manually rotate the turnstile and inspect the optical sensors for proper alignment and free rotation of the 
sensor feedback disk. (See Figure 3.23) 

 

 

 

 

 

 

7. Check dip switches on SW4 for proper operation. Refer to the switch section on pages 29 through 31. 
SW4 switch sets Fail Lock/Fail Safe solenoid operation and time out function. These have been factory 
set and should not require changes. 

8. Turn ON the primary power to the unit by moving power toggle switch to ON position.  For both fail-lock 
and fail-safe units the turnstile should be locked in the controlled direction(s) when power is applied. 

9. Turn the primary power OFF again.  If the unit is fail-lock, confirm that the turnstile remains locked upon 
loss of power.  If the unit is fail-safe, confirm that the turnstile unlocks upon loss of power.  If the unit is 
fail-lock in one direction and fail-safe in the other direction, confirm that upon loss of power the turnstile 
remains locked in the fail-lock direction and unlocks in the fail-safe direction. 

   

 
 

NOTE 

 

Refer to channel configuration shown on page 32. For proper orientation of the 
solenoid for Fail-lock and Fail-safe operation.                                                                  

10. Turn the primary power ON again 

11. Locate the Entry Activation Test Button(s) on the controller board inside the turnstile Top Channel.  (Test 
button locations are labeled SW6 & SW7 on the ATC control board. The test buttons are labeled on the 
wiring diagram on page 23 and Section 3 - Switches on page 29.) 

 
   

 
 

NOTE 

 

Counter Clockwise (CCW) and Clockwise (CW) rotation is determined by viewing the 
rotation of the turnstile cam from above while the turnstile top channel cover is 
removed/open. 

12. Push the SW7 Activation Test Button for CCW. If the turnstile is functioning correctly the solenoid will 
energize/activate and the turnstile will unlock. 

13. Rotate the Roto in the CCW direction. If functioning correctly, the turnstile will automatically relock. 

14. Push the SW7 Activation Test Button again.  Observe that the turnstile unlocks, but DO NOT rotate the 
turnstile arm. 

15. Wait for approximately 20 seconds. The unit will “time out” and relock after 20 seconds or the time 
configured on SW4 if functioning correctly. 

16. Repeat steps 12 through 15 for the using the SW6 Activation Test Button for CW direction and confirm 
correct functionality using the SW6 activation test button. 

17. Re-attach the Top Channel Cover.  

 

 
 

NOTE 

 

Always test the turnstile after making adjustments to the timed delay feature on 
SW4.  If the adjusted time duration is too short, the unit will relock too quickly and 
users will not be able to enter through the turnstile. 

 

OPTICAL SENSORS 
 

CAM TAB 

Figure 3.23 - Inspect the optical sensor for 
proper alignment by verifying that the cam tab 
freely passes through the optical sensor 
assembly. The cam tab should rotate freely 
between the sensors and should travel at 
approximately ¾ of the depth of the sensors. 
This setting is made at the factory but if 
alignment is upset during the shipping or 
installation process, loosen and adjust using the 
sensor mounting screws. Retighten screws after 
adjustment.   
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Primary Power Wire Connection for 110 and 220 Options  
10-7821 ATC Rev. F (12V) Wiring Schematic  
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Section 1 - ATC Controller Terminal Descriptions  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Board 

Location Name Description Explanation 

J18 CCW Solenoid VDC wire 
connection - Left 
Hand/Counter Clockwise 
Direction 

Connection for Counter Clockwise Solenoid. 
Universal polarity.  

J18 CCW Solenoid VDC wire 
connection - Left 
Hand/Counter Clockwise 
Direction 

Connection for Counter Clockwise Solenoid. 
Universal polarity. 

J18 CW Solenoid VDC wire 
connection - Right Hand/ 
Clockwise Direction 

Connection for Clockwise Solenoid. Universal 
polarity. 
 
 

J18 CW Solenoid VDC wire 
connection - Right Hand/ 
Clockwise Direction 

Connection for Clockwise Solenoid. Universal 
polarity. 

SW7 LH/CCW 
Entry 
Activation 
Test 
Button 
 

Allows user to test turnstile 
activation - Left Hand/Counter 
Clockwise Direction 

Depressing button simulates input to Location 
ACC, “Entry Accept”. If turnstile solenoid “fires” 
after depressing button AND relocks after a single 
rotation of the turnstile arm OR upon time out, the 
turnstile is functioning correctly in the Left 
Hand/Counter Clockwise Direction. 
 

ATC Controller Terminal 

J18 J3 J7 

SW7 SW6
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Board 
Location Name Description Explanation 

J3 ACC 
Entry 
Accept  

“Card Authorized” input 
connection from the access 
control system - Left 
Hand/Counter Clockwise 
Direction 

This connection is used to tell the turnstile to 
unlock. The ATC will accept a N/O dry contact 
signal of .25ms or longer from the access control 
system and allows one turnstile rotation before 
relocking. 

J3 GND 
Ground 

Ground wire connection from 
the access control system for 
ACC/REJ - Left Hand/Counter 
Clockwise Direction 

Ground wire connection position for Entry 
Activation and Card Reject contact signal.  

J3 REJ 
Entry 
Reject 

“Card Unauthorized” input 
connection from the access 
control system - Left 
Hand/Counter Clockwise 
Direction 

This connection is used to tell the turnstile to 
remain locked. The access control system has 
determined that the card presented is unauthorized 
for entry. 

J3 CLS 
Close 
Passage 

Connection for placing 
turnstile in always locked 
“CLOSED” configuration - Left 
Hand/Counter Clockwise 
Direction 

Providing a continuous dry contact at this terminal 
places the turnstile in a locked “CLOSED” mode. 
This mode overrides the access control system 
operation. If a red entry light is installed (Location 
J10) it also will be illuminated continuously. Note: 
this connection is shown using a key switch in the 
schematic. 

J3 GND 
Ground 
 

Ground wire connection for 
“OPEN/CLOSE” Lane control 
- Left Hand/Counter 
Clockwise Direction 

Ground wire connection for “OPEN/CLOSE” 
passage control. 

J3 OPN 
Open 
Passage 

Connection for placing 
turnstile in always unlocked 
“OPEN” configuration - Left 
Hand/Counter Clockwise 
Direction 

Providing a continuous dry contact at this terminal 
places the turnstile in an unlocked “OPEN” mode. 
This mode overrides the access control system 
operation. If a green entry light is installed 
(Location J10), it will be illuminated green 
continuously. Note: this connection is shown using 
a key switch in the schematic. 

J3 CNT  
Passage 
Count 
 

Entry confirmation signal upon 
turnstile rotation - Left 
Hand/Counter Clockwise 
Direction 

Outputs a dry contact upon rotation of the turnstile. 
This feature can be used to output a “count” signal 
to an external system such as Alvarado’s 
GateWatch or to provide feedback to the access 
control system that a turnstile rotation has taken 
place.  

J3 COM 
Passage 
Count 
 

Entry confirmation signal upon 
turnstile rotation - Left 
Hand/Counter Clockwise 
Direction 

Common dry contact connection for CNT count 
signal output. See J3 CNT description.  

J7 ACC 
Entry 
Accept  

“Card Authorized” input 
connection from the access 
control system - Right 
Hand/Clockwise Direction 

This connection is used to tell the turnstile to 
unlock. The ATC will accept a N/O dry contact 
signal of .25ms or longer from the access control 
system and allows one turnstile rotation before 
relocking. 
 

J7 GND 
Ground 

Ground wire connection from 
the access control system for 
ACC/REJ - Left Hand/Counter 
Clockwise Direction 

Ground wire connection position for Entry 
Activation and Card Reject contact signal.  

J7 REJ 
Entry 
Reject 

“Card Unauthorized” input 
connection from the access 
control system - Right 
Hand/Clockwise Direction 

This connection is used to tell the turnstile to 
remain locked. The access control system has 
determined that the card presented is unauthorized 
for entry. 
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Board 
Location Name Description Explanation 

J7 CLS 
Close 
Passage 

Connection for placing 
turnstile in always locked 
“CLOSED” configuration - 
Right Hand/Clockwise 
Direction 

Providing a continuous dry contact at this terminal 
places the turnstile in a locked “CLOSED” mode. 
This mode overrides the access control system 
operation. If a red entry light is installed (Location 
J10) it also will be illuminated continuously. Note: 
this connection is shown using a key switch in the 
schematic. 

J7 GND 
Ground 
 

Ground wire connection for 
“OPEN/CLOSE” Lane control 
- Right Hand/Clockwise 
Direction 

Ground wire connection for “OPEN/CLOSE” 
passage control. 

J7 OPN 
Open 
Passage 

Connection for placing 
turnstile in always unlocked 
“OPEN” configuration - Right 
Hand/Clockwise Direction 

Providing a continuous dry contact at this terminal 
places the turnstile in an unlocked “OPEN” mode. 
This mode overrides the access control system 
operation. If a green entry light is installed 
(Location J10), it will be illuminated green 
continuously. Note: this connection is shown using 
a key switch in the schematic. 

J7 CNT  
Passage 
Count 
 

Entry confirmation signal upon 
turnstile rotation - Right 
Hand/Clockwise Direction 

Outputs a dry contact upon rotation of the turnstile. 
This feature can be used to output a “count” signal 
to an external system such as Alvarado’s 
GateWatch or to provide feedback to the access 
control system that a turnstile rotation has taken 
place.  

J7 COM 
Passage 
Count 

Entry confirmation signal upon 
turnstile rotation - Right 
Hand/Clockwise Direction 

Common dry contact connection for CNT count 
signal output. See J3 CNT description.  

SW6 
 

RH/CW 
Entry 
Activation 
Test 
Button 
 

Allows user to test turnstile 
activation - Right 
Hand/Clockwise Direction 

Depressing button simulates input to Location 
ACC, “Entry Accept”. If turnstile solenoid “fires” 
after depressing button AND relocks after a single 
rotation of the turnstile arm OR upon time out, the 
turnstile is functioning correctly in the Right 
Hand/Clockwise Direction. 

 
Section 2 - Connections 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Connections
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Board 
Location 

Name Description Explanation 

J2 CCW-CNT Output of contact closure 
upon turnstile rotation – Left 
hand / Counter  Clockwise 
Direction 

Single throw, relay output for connection to Alvarado 
battery powered, digital counter.   

J4 Power 
Input 

Connection for low voltage 
power 

The ATC will accept 10 VAC or 13.5 VDC power. If 
primary power is not run to the turnstile, low voltage 
power is connected here and the green ground wire 
must be grounded to the chassis. 

J5 Optical 
Sensors 

Connection for sensors   The ATC uses input from the sensors to provide 
rotation control functionality. 

J8 CW-CNT Output of contact closure 
upon turnstile rotation - Right 
Hand / Clockwise Direction 

Single throw, relay output for connection to Alvarado 
battery powered, digital counter.   

J9 X5RGY Connection for Entry Lights - 
Left Hand/Counter Clockwise 
Direction 

OPTIONAL: 
Support for 5 and 12 VDC LED lights. Use jumper 
JP2 to set voltage.  
If a red / green light board is used, the red light will 
be lit when the turnstile is powered and ready for 
card presentation.  When a contact is provided to 
“Entry Accept” (Location ACC), the green light 
illuminates. The green light stays on for time out 
setting, or until the turnstile is rotated.  

J10 X5RGY Connection for Entry Lights - 
Right Hand/ Clockwise 
Direction 

OPTIONAL: 
Support for 5 and 12 VDC LED lights. Use jumper 
JP2 to set voltage. 
If red /green light board is used, the red light will be 
lit when the turnstile is powered and ready for card 
presentation.  When a contact is provided to “Entry 
Accept” (Location ACC), the green light illuminates. 
The green light stays on for time out setting, or until 
the turnstile is rotated. 

J11 CNT-
RESET 

Connection for counter reset 
switch 

N/O contact connection if blue counter wires are 
attached to J2 and/or J8 connections. A 3 position 
electrical key switch is connected here to provide a 
reset to the individuals counters.  

J19  Connection for EL function 
light board 

OPTIONAL: 
Support for 5 and 12 VDC LED lights. Use jumper 
JP1 to set voltage. 
If red/green end light boards are used, the green 
light signifies that the turnstile is ready to accept an 
activation for the direction shown. When the CLS 
and GND connection is closed, the red light will be 
illuminated and signifies that the turnstile will not 
accept an activation. Refer to description for CLS on 
J3 and J7.  

 
 
 
 

J4 J2 J8 J5 J11 J10 J9 J19 
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Section 3 - Switches 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Board 
Location 

Name Description Explanation 

SW3 
 
 

Reset 
counters 
 

Local Battery 
Counter Reset 
Switch 

If blue counter wires are attached to the board, depressing 
this button will reset the counters. If two counters are 
installed and wired, both counters will be reset.  

SW6 
 

RH/CW 
Entry 
Activation 
Test 
Button 
 

Allows user to test 
turnstile activation - 
Right 
Hand/Clockwise 
Direction 

Depressing button simulates input to Location ACC, “Entry 
Accept”. If turnstile solenoid “fires” after depressing button 
AND relocks after a single rotation of the turnstile arm OR 
upon time out, the turnstile is functioning correctly in the 
Right Hand/Clockwise Direction. 
 

SW7 LH/CCW 
Entry 
Activation 
Test 
Button 
 

Allows user to test 
turnstile activation - 
Left Hand/Counter 
Clockwise Direction 

Depressing button simulates input to Location ACC, “Entry 
Accept”. If turnstile solenoid “fires” after depressing button 
AND relocks after a single rotation of the turnstile arm OR 
upon time out, the turnstile is functioning correctly in the Left 
Hand/Counter Clockwise Direction. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Switches  

SW4 
SW3 

SW7 SW6
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SW4 Switch Settings 
Explanation of switch positioned 
to left or OFF side  

Switch 
Position 

Switch 
Position 

Explanation of switch positioned 
to right or ON side  

Sets solenoid control for the 
Clockwise direction in fail lock 
configuration. Power is applied to 
solenoid upon activation signal to 
release lock arm for rotation. 

CWFL FS Sets solenoid control for the 
Clockwise direction in fail safe 
configuration. Power is applied to 
solenoid for locked condition and 
removed upon activation signal to 
release lock arm for rotation. Note: 
Refer to channel configurations on 
page 32 for proper function.  

Sets solenoid control for the Counter 
Clockwise direction in fail lock 
configuration. Power is applied to 
solenoid upon activation signal to 
release lock arm for rotation. 

CCWFL FS Sets solenoid control for the 
Counter Clockwise direction in fail 
safe configuration. Power is applied 
to solenoid for locked condition and 
removed upon activation signal to 
release lock arm for rotation. Note: 
Refer to channel configurations on 
page 32 for proper function. 

Adjustment control of the maximum 
throughput time allowed for an 
individual to completely travel 
through the turnstile before the 
turnstile automatically relocks. Used 
with switch position T4. Always test 
operation after adjusting to ensure 
that the set time allowed is 
compatible with the functionality 
required for the turnstile.  Refer to the 
Entry Time Adjusting Control Switch 
Settings table below. (Default) 

T3 T3ON Adjustment control of the maximum 
throughput time allowed for an 
individual to completely travel 
through the turnstile before the 
turnstile automatically relocks. Used 
with switch position T4. Always test 
operation after adjusting to ensure 
that the set time allowed is 
compatible with the functionality 
required for the turnstile.  Refer to 
the Entry Time Adjusting Control 
Switch Settings table below.  

Adjustment control of the maximum 
throughput time allowed for an 
individual to completely travel 
through the turnstile before the 
turnstile automatically relocks. Used 
with switch position T3. Always test 
operation after adjusting to ensure 
that the set time allowed is 
compatible with the functionality 
required for the turnstile.  Refer to the 
Entry Time Adjusting Control Switch 
Settings table below. (Default) 

T4 T4ON Adjustment control of the maximum 
throughput time allowed for an 
individual to completely travel 
through the turnstile before the 
turnstile automatically relocks. Used 
with switch position T3. Always test 
operation after adjusting to ensure 
that the set time allowed is 
compatible with the functionality 
required for the turnstile.  Refer to 
the Entry Time Adjusting Control 
Switch Settings table below.  
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Explanation of switch positioned 
to left or OFF side  

Switch 
Position 

Switch 
Position 

Explanation of switch positioned 
to right or ON side  

Sets Length of time of contact 
closure on CNT and COM feedback 
to 100ms. (Default) 

100 FBPL Sets Length of time of contact 
closure on CNT and COM feedback 
to 300ms. 

Sets operation for when a JS3 yellow 
/ green / red light board is used. The 
yellow light is lit when the turnstile is 
powered and ready for card 
presentation.  When a contact is 
provided to “Entry Accept” (Location 
ACC), the green light illuminates. The 
green light stays on for a user 
definable time, or until the turnstile is 
rotated (See the explanation 
provided for Switch SW4).  When a 
contact is provided to “Entry Reject” 
(Location REJ), a Red light 
illuminates. The red light illuminates 
for 3 seconds. Requires light board 
connection to J9 and/or J10. 

JS3 JS2 Sets operation for when a JS2 red / 
green light board is used. The red 
light will be lit when the turnstile is 
powered and ready for card 
presentation.  When a contact is 
provided to “Entry Accept” (Location 
ACC), the green light illuminates. 
The green light stays on for 20 
seconds, or until the turnstile is 
rotated. Requires light board 
connection to J9 and/or J10. 
(Default) 

Sets operation to standard optical 
sensor configuration for passage 
feedback after second sensor 
detection.  (Default) 

STD ROFP Sets operation to custom optical 
sensor configuration for passage 
feedback on first sensor detection.  

Not used (Default) AUX AUX Not used  

 
 

TIMED DELAY RESET TIMER (Positions T3 
and T4) 

Switch Setting 

5 seconds T3 ON 

T4 ON 

10 seconds T3 ON 

T4 OFF 

15 seconds T3 OFF 

T4 ON 

20 seconds (Default Setting) T3 OFF 

 T4 OFF 
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Channel Configurations for All Model Turnstiles 

 
 

 Fail Lock (Both Directions) 
 Controlled in both directions. 

 
 
 
 
 
 
 
 
 
 
Fail Safe (Both Directions) 
Controlled in both directions. 

 
 
 
 
 
 
 
 
 
 
 
 
Clockwise Fail Lock 
Controlled in clockwise direction 
Unlocked in counterclockwise direction 

 
 
 
 
 
 
 
 
 
 
Clockwise Fail Safe 
Controlled in the clockwise direction 
Unlocked in the counterclockwise direction 
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4.0 Maintenance 
 

The frequency of interior maintenance will depend on how often the turnstile is used, the type of personnel 
using the turnstile and the environment. Installed turnstiles should be inspected once during the first 30 
days after installation. Thereafter, follow the maintenance schedule below. This schedule is based on what 
we would call a typical installation – which is a temperate climate where weekly use is up to 7500 
activations. If use exceeds this threshold, personnel are abusive to the turnstile or the turnstiles are installed 
in harsh outdoor environments (such as coastal areas, chemical or refinery plants, very hot or cold locations, 
or extremely dusty environments), consider increasing the frequency of maintenance to a level suitable for 
your application.  
 
A Few Words about Finishes: 
The finish on your turnstile will look better if it is maintained. The frequency of maintenance depends on 
three factors: (1) the installation location; (2) environmental factors; and (3) the customer’s interest in how 
the turnstile looks. We suggest cleaning the exterior of the turnstile every three months. 
 
Galvanized Finishes:  
Hot-dipped galvanized coating is a sacrificial barrier. The zinc will “sacrifice” itself and will eventually 
disappear leaving base metal. When your turnstile arrives parts may be shiny and bright. The shiny look will 
fade quickly. This is normal. Parts of your turnstile may have a dull gray finish. During the galvanizing 
process zinc deposits may leave sharp deposits that users may find uncomfortable if they come in contact 
with these areas. Alvarado levels these sharp deposits and then applies an additional coat of galvanizing 
paint. This paint may leave a duller finish where it is applied. The difference in the finish look will go away 
shortly as the turnstile weathers.  
 
As the zinc corrodes over time, it will leave a white corrosion, often called "white rust" on the surface. This is 
normal. Over time, as the zinc deteriorates and the underlying steel is exposed, it will leave a reddish-brown 
"red rust". Factors that determine the rate at which a galvanized finish deteriorates include exposure to 
chemicals, corrosive fumes, pollutants, moisture, soils, concrete, environment and contact with other metals. 
In addition, isolated areas of the underlying metal can be exposed if the zinc is scraped away during the 
installation process. Surface rust areas can be touched up with a cold galvanizing compound. There are 
may available. We have had good success with Clearco products: www.clearcoproducts.com. 
 
Galvanized coatings can be cleaned with a neutral detergent, such as a car shampoo, clean warm water 
and a soft brush. Rinse the surface after cleaning. Abrasive cleaners, steel wool and chemical cleaning 
products should be avoided.  
 
Stainless Steel Finishes:  
Stainless steel will not "rust" as you think of regular steel rusting but stainless steel can be “contaminated” 
by carbon steel through direct contact or through environmental particles that land on the material. The rust 
you see is much like the rust in a stainless steel sink left by a wet cast iron pan. Stainless steel can also rust 
if the passive oxide layer of stainless steel is scratched. The exposed iron in the stainless steel can rust. 
Hard water can also leave spotting and staining on stainless steel.  
 
Stainless steel benefits from cleaning. The method required depends on the frequency of maintenance and 
the level of cleaning required. You can start with a mild detergent and warm water. Rinse the surface 
thoroughly and towel dry to prevent water spots. Abrasive cleaners and any product containing bleach 
should not be used. Commercial stainless steel cleaners can also be used. Follow the directions carefully.   
 
All stainless materials containing sufficient Chromium will benefit from passivation. This process rejuvenates 
very dirty or damaged finishes by accelerating the natural formation of the oxide film which gives stainless 
steel its corrosive resistance. We have had very good success with a citric acid product called CitriSurf: 
www.stellarsolutions.net.  
 
Powdercoat Finishes: 
To clean a powdercoat finish, wash the finish with a neutral detergent, such as a car shampoo, and rinse 
with clean water. In the event that the powdercoat finish is chipped, and bare metal is showing, seal the area 
as soon as possible. If the area is not sealed, the underlying metal will rust, which could eat away the 
powdercoat and cause flaking. Touch up paint is available from Alvarado.  
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Interior Maintenance  
 
Interior maintenance of the turnstile requires the removal of the turnstile cover. 
*Tri-Flow refers to Tri-Flow Lubricant; Mobil refers to Mobil® XHP 222 with Moly; use only specified 
lubricants or approved equivalent.  

Item/points of 
contact 

Necessary Maintenance Using 
Lubricant 

Inspect 
every… 

Replace 
every… 

Lock Arms and 
Bolts 

Check the Lock Arm(s) and the Lock Arm Bolt(s) (The lock 
arm bolt is also referred to as the “Stripper Bolt.” Refer to 
item #3 in the Exploded View diagram and parts list pages). 
If the lock arm does not move freely, clean and oil the lock 
arm and bolt. If the lock arm bolt is loose, apply a thread 
locking compound to the threads, tighten and re-test. The 
lock arm should move freely, except for the pressure of the 
return spring. 

Tri-Flow  6 Months 2 years 

Springs Inspect and replace worn or damaged springs. Lubricate 
spring contact points using a tube extension applicator. 
Note: It is acceptable to lubricate the contact point where 
the spring connects to the solenoid plunger, but do not 
lubricate the solenoid plunger arm. The solenoid is designed 
to operate “dry”.  
Note: Use only Alvarado springs and only the springs 
designated for the location and use purpose. Turnstile 
springs are not interchangeable and should be used in 
designated locations only. 

Tri-Flow  6 Months 1 year 

Main Cam & 
Shaft Bearings 

Lubricate the two grease nipples on the upper and lower top 
channel bearings.  

Mobil 6 Months As 
Required 

Solenoids  Clean the solenoid plunger and solenoid cavity area using 
alcohol wipes and alcohol moistened Q-tips. Do not oil the 
solenoid plunger. 

CLEAN using 
Alcohol 
ONLY  

6 Months 2 years 

Optical Sensor 
Assembly 
 

Clean & inspect the alignment of the optical sensors. To 
clean, an alcohol moistened Q-tip works well. The cam tag 
should rotate freely between the sensors and should travel 
at approximately ¾ of the depth of the sensors. Loosen and 
adjust using the sensor mounting screws. Retighten.   

None 6 Months 2 years 

Electrical Wiring Inspect all electrical wires and contacts for exposure to 
metal parts that may lead to a short. 

None 6 Months As 
Required 

Self-Centering 
Mechanism 

Clean and lubricate the two slide rods Tri-Flow on 
“rod”  
 
Mobil on 
“bearings” 

6 Months As 
Required 

Friction Brake 
Mechanism 
Maintenance 

Check the brake tension on the Assembly by holding the 
lock arm(s) open (manually or by using the key override) 
and rotating the turnstile in the appropriate direction(s). 
There should be a small consistent drag (roughly 3 to 6 lbs.) 
during the rotation. To adjust the drag, unhook the two W 
Cam Follower Springs and rotate the screw to tighten or 
loosen the spring tension. Increasing the spring tension 
increases the brake tension.  Decreasing the spring tension 
decreases the brake tension. 

If a more substantial adjustment is required, remove the 
cotter pin from the top of the brake unit.  Rotate the tension 
adjustment clockwise to increase brake tension or 
counterclockwise to decrease the brake tension. Replace 
the cotter pin and re-test the turnstile after adjustment. 
Readjust if necessary. 

None 6 months As 
required 
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Adjustment & Lubrication 
 
 
Lock Arms and Bolts 
 
If the lock arm does not 
move freely, clean and oil 
the lock arm and bolt. 
Remove bolt. Apply Tri-
Flo to bottom surface of 
lock arm and shoulder 
surface of bolt. If the lock 
arm bolt is loose, apply a 
thread locking compound 
such as Blue Loctite to 
the threads, tighten and 
re-test. The lock arm 
should move freely, 
except for the pressure of 
the return spring. 
 
 
 
 
 
 
 
 
 
Lubricating the Springs: 
 
Lubricate spring contact 
points with Tri-Flo using a 
tube extension applicator. 
Place lubricant on spring 
body by adding 1 drop on 
contact points.  
 
DO NOT lubricate the 
Silver solenoid plunger 
arm.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4.1 - Adjusting the Lock Arm Bolt 

Figure 4.2 – Lubricating springs  
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Lubricate spring contact points with Tri-Flo using a tube extension applicator. Lubricate spring body and 
contact points.  
 
Shown to the left are the friction brake springs, solenoid spring and lock arm return spring. Apply lubricant to 
the contact points of these springs. 
 
Main Cam & Shaft Bearings 
 
Lubricate the two grease fittings on the upper and lower top channel bearings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

NOTE 

 

Note that there is a bearing on both inside the top channel and the outside of the top 
channel on the bottom.  

 
 
 

Figure 4.3 - Adjusting the Lock Arm Bolt 

Figure 4.5 – Lubricating the top bearing and top channel  

Figure 4.4 – Lubricating the bottom bearing of the top 
channel  
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Optical Sensor Assembly 
 
Inspecting the Optical Sensor for Proper 
Alignment:  
 
Inspect the optical sensor for proper alignment 
by verifying that the cam tab freely passes 
through the optical sensor assembly. The cam 
tag should rotate freely between the sensors and 
should travel at approximately ¾ of the depth of 
the sensors. The sensor assembly should be set 
correctly from the factory but may need to be 
adjusted. Loosen the sensor assembly and 
adjust using the sensor mounting screws. 
Retighten screws after adjustment.   
 
 
 
 
 
 
Self-Centering Mechanism 
 
Clean and lubricate the two slide rods. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.6 – Optical Sensor Assembly  

Figure 4.7 – Lubricating the Self-Centering Mechanism  

Figure 4.8  
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Friction Brake Mechanism  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To adjust the friction brake remove the friction brake springs and rotate the friction brake adjustment screw 
to tighten and increase the friction or loosen to decrease the friction. 
 
If this adjustment is not sufficient, remove the cotter pin on the friction brake tension adjustment nut and 
rotate the tension adjustment nut clockwise to increase brake friction or counterclockwise to decrease the 
brake tension 
 
Replace the cotter pin and re-test the turnstile after adjustment. 
 
 
Turnstile operations and user instructions 
 
Safety Instructions 

• Always walk slowly through the turnstile 

• Always use caution when using the turnstile 

• Inform all users of the proper operation of the turnstile. 

 

A turnstile is NOT a revolving door.  In electrically controlled, access control applications (electric models 

only), the turnstile will unlock and allow only one entrance rotation of 120° per authorized activation.  Once 
the turnstile is unlocked, the user has 20 seconds to enter the turnstile, rotate the arms, and walk through. 

The following steps provide a guide to properly use the turnstile. 

The turnstile should always be in the “Home” position before access is requested (i.e. an access control card 
is presented to the card reader).  If the turnstile is not in the “Home” position, the user should manually 
reposition the Roto Section (the arms) to the “Home” position before requesting access. See Figure 4.10.  

 

 
 
 

Figure 4.9 - Adjusting the Friction Brake Mechanism 
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2. Request access (i.e. present an access control card to the card reader) and activate the turnstile.  Listen 
for the turnstile to unlock (the solenoid will “fire” and make a clicking sound) and (if applicable) look for the 
green light on the card reader display. 

3. Immediately step into the turnstile as shown in Figure 4.10. 

 
 

 
WARNING 

Never grab Roto Arm Section “A” and pull it in front of you. Doing this will result in the 
Roto section stopping suddenly (after rotating 120°) before the user is all of the way 
through the turnstile. 

 

4. Keeping your arms extended, gently push on Roto Arm Section “B” and slowly walk through the turnstile. 
Stay near the Yoke and take short steps. Once you have traveled through the passage area move out of 
the way of the turnstile arms. 

 

 
WARNING 

After the user has walked through the turnstile, the turnstile arms will continue to 
rotate, completing the 120° rotation.  Taking long steps could cause the trailing arm 
section to strike the heels of the user as he or she exits the turnstile. Heel and arm 
guards are an option that can be purchased from Alvarado. 

5. Step completely out of the turnstile. 

Other Important Operational Considerations  

Users should be made aware that they have a total of 20 seconds to pass through the turnstile before it 
automatically relocks.   

 

 
WARNING 

If the user does not complete his entry through the turnstile within the 20-second time 
frame allowed, the turnstile arms will stop suddenly, before the user is all the way 
through the turnstile. 

Figure 4.10 – Top view of turnstile showing home position and proper entry
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Troubleshooting 
 
Items to check first: 
• Always check for and remove debris from the solenoid plunger and cavity area. An alcohol moistened Q-
tip works well. DO NOT use water and DO NOT lubricate the solenoid plunger. It is designed to operate 
“dry”. 

• Check wiring for any loose connections.  Use the wiring diagram for the turnstile model installed. 

• REMINDER: The Entry Activation Test Button(s) on the turnstile control board are an excellent tool for 
testing the functionality of the turnstile independent from the control system.  
 

Symptom Possible Cause Solution Steps 

Turnstile does  
not unlock 

The turnstile is not 
powered (Fail lock units 
only) 

1. Verify that 110 VAC is being provided to the turnstile. Test 
by plugging in a 110 VAC device into the junction box. 
2. Confirm that the ON/OFF switch is ON. 
3. Confirm that the fuse is good.   
4. Confirm that the LED on the turnstile control board is on.  If 
the LED is lit, verify the board is receiving 10 VAC from 
transformer. 

  1. Test turnstile functionality independent from the access 
system using the Entry Activation Test Button(s) on the turnstile 
control board. If turnstile activates when appropriate button is 
pressed, the problem is generally the control lead connection or 
the access system is not providing a proper activation signal.  
2. If turnstile does not activate when appropriate test button is 
pressed, verify power as described in section above.  
3. If turnstile does activate when appropriate test button is 
pressed, ensure control leads are connected to the “Entry 
Accept” terminal(s). Follow the appropriate board wiring 
diagram supplied in this manual.  
4. If leads are correct and secure, confirm that the access 
control system is providing an activation signal of 25ms or 
longer.   

 A lock arm spring is 
missing, broken or worn 
out. 

1. Replace the lock arm spring.  
 
Note: Turnstile springs are specifically designed for their 
purpose. Use only Alvarado springs and use only the springs 
designated for the location and use purpose. Springs are not 
interchangeable and should be used in designated locations 
only. 

 The lock arm is sticking 
or binding in the locked 
position 

1. Clean and lubricate the lock arms. Refer to the Maintenance 
section for lock arm cleaning instructions. 

 The solenoid needs to be 
cleaned or is defective. 

1. Clean the solenoid plunger and clean debris from the cavity 
area. Alcohol wipes and alcohol moistened Q-tips work well. 
2. If solenoid appears clean or cleaning does not improve 
performance, replace the solenoid. 

Turnstile does  
not relock 

The turnstile is not 
powered (Fail safe units 
only) 

1. Verify that 110 VAC is being provided to the turnstile. Test 
by plugging in a 110 VAC device into the junction box. 
2. Confirm that the ON/OFF switch is ON. 
3. Confirm that the fuse is good. 
4. Confirm that the LED on the turnstile control board is on.  If 
the LED is lit, verify the board is receiving approximately 10 
VAC from the transformer. 

 The optical sensor is 
obstructed, misaligned or 
damaged. 

1. Inspect the optical sensor for proper alignment by verifying 
that the cam tab freely passes through the optical sensor 
assembly. See the Maintenance section below for instructions 
on adjustment. 
2. Check the optical sensors for damage. If damaged, replace. 
3. If optical sensor is not visibly damaged, clean the sensors 
using an alcohol moistened Q-tip.  

 A lock arm spring is 
missing, broken or worn 
out. 

1.  Replace the lock arm spring.  
 
Note: Turnstile springs are specifically designed for their 
purpose. Use only Alvarado springs and use only the springs 
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designated for the location and use purpose. Springs are not 
interchangeable and should be used in designated locations 
only. 

 The lock arm is sticking 
or binding in the locked 
position 

1.  Clean and lubricate the lock arms.  Refer to the 
Maintenance section for lock arm cleaning instructions. 

 The solenoid needs to be 
cleaned or is defective. 

1. Clean the solenoid plunger and clean debris from the cavity 
area. Alcohol wipes and alcohol moistened Q-tips work well. 
2. If solenoid appears clean or cleaning does not improve 
performance, replace the solenoid. 

The Roto does not 
turn smoothly 

The Cam & Shaft 
Bearings need to be 
greased 

1. Lubricate the two grease nipples on the upper and lower 
top channel bearings using recommended grease.  

 The Bottom Bearing is 
installed upside down 

Install the Bottom Bearing correctly. Refer to Installation of the 
OV and Bottom Bearing Assembly earlier in this manual.  

 The friction brake 
mechanism is too tight 

1. Adjust the friction brake. Refer to the Maintenance section 
for instructions on adjusting the friction brake mechanism. 

 The Bottom Bearing 
needs to be replaced 

1. Replace Bottom Bearing.  

The solenoid plunger 
is sticking. 

The solenoid needs to be 
cleaned or is defective 

1. Clean the solenoid plunger and clean debris from the cavity 
area. Alcohol wipes and alcohol moistened Q-tips work well. 
2. If solenoid appears clean or cleaning does not improve 
performance, replace the solenoid. 

The Roto spins too 
quickly (Friction 
Brake Units)  

The friction brake 
mechanism is too loose  

1. Adjust the friction brake. Refer to the Maintenance section 
for instructions on proper adjustment of the friction brake 
mechanism.  

The Roto spins too 
quickly (Self-
Centering Units)  

The self-centering 
mechanism is defective 

1. Inspect the self-centering mechanism hardware. 
2. Check the self-centering springs. 
3. Call Alvarado technical support. 

 The Roto is hard to 
spin (Friction Brake 
Units)  

The friction brake 
mechanism is too tight.  

1. Adjust the friction brake. Refer to the Maintenance section 
for instructions on proper adjustment of the friction brake 
mechanism.  

The Roto is hard to 
spin (Self-
Centering Units) 

The self-centering 
mechanism needs 
adjustment.  

1. The user is pushing too hard on the turnstile arms. The 
speed control / self centering mechanism is designed to 
increase friction the harder the user pushes. Instruct the users 
to slow down their passage rate through the turnstile. 
2. Adjust the speed control / self-centering mechanism. Refer 
to the Maintenance section for instructions on proper 
adjustment of the mechanism. Note: the speed control / self 
centering mechanism is designed to increase friction the harder 
the user pushes.  

The Roto takes too 
long to settle (Self-
Centering Units) 

The self-centering 
mechanism needs 
adjustment.  

1. Adjust the speed control / self-centering mechanism. 
Refer to the Maintenance section for instructions on 
proper adjustment of the mechanism.  

The turnstile 
vibrates 
excessively  

Anchoring or 
attachment hardware 
has loosened.  

1. Check and tighten anchoring and attachment 
hardware. 

 The friction brake is 
not properly adjusted.  

1. Adjust the friction brake. Refer to the Maintenance 
section for instructions on proper adjustment of the 
friction brake mechanism. 

 Application would 
benefit from securing 
turnstile and installing 
OV Stabilizing Bracket  

1. Secure both ends of the Top Channel (and/or the 
center outside portion of the Yoke and OV) to a solid 
object. 
2. Order and install an OV Stabilizing Bracket. 

 Application would 
benefit from installation 
of Top Channel with 
speed control  

1. Order and install a Top Channel with speed control. 

 Users are moving 
through the turnstile 
with excessive force 

1. Train and/or discipline users.  
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5.0 Replacement Parts/Spare Parts Kits 
 

Channel Assembly/Exploded Parts view 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MST-6X/CLST-6X/CPST-6X Sub Assemblies 

 

A. Top Channel Sub Assembly 

B. ATC Controller Board Sub Assembly 

C. Opto Interrupter Mounting Plate Sub Assembly  

D. Cam & Shaft Sub Assembly 

 
 
 
 

B

A

C

D
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1

2
3

4

2

5

4

A: MST-6X/CLST-6X/CPST-6X Top Channel Sub Assembly Details 

 
 

Number Shown on Diagram Alvarado Spare Part Kit Number Description 

1 50-10-1070 Solenoid (12V DC) Kit 

2 50-MST-S1 MST/MST-6X Spring Kit 

3 50-MST-LA MST/MST-6X Lock Arm Kit 

4 11-9401C  Manual Key Override  

5 50-04-2055 MST/MST-6X Brake Unit Kit 
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6

7

8

B: MST-6X/CLST-6X/CPST-6X Controller Board Sub Assembly  
 

 
 
 
 

 
ATC Controller Board Sub Assembly Exploded View 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
See Page 47 for description of components contained in part kits. 
 
 
 
 
 
 

Number Shown on Diagram Alvarado Spare Part Kit Number Description 

6 10-1317 Junction Box 

7 10-3008A Transformer 

8 50-10-7821 ATC Rev. F (12V) Driver Board Kit
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12

11

10

11

C: MST-6X/CLST-6X/CPST-6X Opto Interrupter Mounting Plate Sub Assembly  
Number Shown on Diagram Alvarado Spare Part Kit Number Description 

9 50-04-2058A MST-6X Optical Sensor Assy. Kit 

10 50-11-4010P MST/MST-6X Top Bearing Kit 

11 04-3401R MST-6X Optical Cam & Shaft Assembly

12 50-04-2078 MST Optical Encoder Wheel 

 
Opto Interrupter Mounting Plate Sub Assembly Exploded View 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Cam & Shaft Sub Assembly Exploded View 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
See Page 47 and 48 for description of components contained in part kits.
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14

13

A

D: MST-6X/CLST-6X/CPST-6X Cam & Shaft Sub Assembly  
Number Shown on Diagram Alvarado Spare Part Kit Number  Description 

13 15-1000 MST-SC SPRING & BUSHING KIT 

14  04-8633 MST SELF-CENTERING ASSEMBLY

A N/A Adjustment Bolt 

 
 
 
 
Self-Centering Mechanism Compression Spring Close-up 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
See Page 48 for the corresponding numbered parts listing. 
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16

15

D: MST-6X/CLST-6X/CPST-6X Cam & Shaft Assembly (continued) 

 
 
 
 
 
Self-Centering Mechanism  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
See Page 48 for the corresponding numbered parts listing. 
 
 
 
 
 
 
 
 
 
 

Number Shown on Diagram Alvarado Spare Part Kit Number Description 

15 04-8696R  MSTX-SC2 OPTICAL CAM & SHAFT  

16 50-04-8693-2  MST Speed Governor Kit 
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Description of Parts Included in Spare Part Kits 
 

PART 
NUMBER 
SHOWN KIT PART NUMBER DESCRIPTION 

Qty per 
turnstile 

QTY 
Per 
Kit 

1 50-10-1070 SOLENOID (12 VDC) KIT 1   

   Solenoid (12V DC)  2 

   Screw,  8-32 X 3/8 SHCS-BLK OXIDE  8 

    Lock-Washer,  #8 Internal Tooth -Zinc    8 

2 50-MST-S1 MST SPRING KIT 1   

   Screw, MST Brake Spring  1 

   
W Cam Follower Spring  (Used on Brake 
Disc)  2 

   MST Solenoid Return Spring   2 

   MST Fail-lock Solenoid Spring   2 

    MST Fail-safe Solenoid Spring (RED)    2 

3 50-MST-BK MST LOCK ARM, BOLT and BEARING KIT 1   

   Bolt, 5/8 x 1 1/2", Shoulder   2 

    Bearing, Plain, 5/8 ID x 1/8 Thick    4 

4 11-9401C Manual Key Override 2   

5 50-04-2055 MSTX BRAKE UNIT KIT 1   

   MSTX BRAKE UNIT   1 

   Screw, 5/16 - 18 X 1" Hex Head Cap Zinc  2 

   Nut, Lock, 5/16 - 18 Zinc  2 

   MST, Screw, Brake Spring  1 

    W Cam Follower Spring     2 

6 10-1317 110VAC Junction Box 1   

7 50-10-3008A TRANSFORMER,110VAC-10.5VAC,KIT 1   

   TRANSFORMER T07046B  1 

   8-32 X 3/8 SHCS-BLK OXIDE   4 

   10-32 X 1/4 SHCS-PLAIN  4 

   #8 INTERNL TOOTH LCKWSHER-ZINC  4 

    #10 INTERNAL TOOTH LOCKWASHER   4 

8 50-10-7821 MSTX (ATC) DRIVER BOARD KIT 1   

   MSTX (ATC) Driver Board  1 

   Standoff, 6-32 x 1", Male Female  4 

9 50-04-2058A MSTX OPTICAL SENSOR ASSEMBLY KIT 1   

   MSTX OPTICAL SENSOR ASSEMBLY   1 

   Screw, 1/4 - 20 x 5/8" SHCS  2 

   Lock Washer, 1/4",   2 

   Washer, 1/4" Flat  2 

   Screw, 10-32 x 3/4" PHPMS  2 

   Washer, #10 Flat   2 

    Lock Washer, #10 Internal tooth   2 
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PART 
NUMBER 
SHOWN 

KIT PART 
NUMBER DESCRIPTION 

Qty per 
turnstile 

QTY 
Per 
Kit 

10 50-11-4010P MST/MSTX TOP BEARING KIT 1   

   MST/MSTX Top Bearing   2 

   Screw, 1/2-13 X 2" Hex Head Cap - Zinc  4 

   Nut, 1/2-13 Hex - Zinc  4 

    Washer, Lock, 1/2" Med Split - Zinc   4 

11 04-2069R MSTX OPTICAL CAM & SHAFT  1   

   MSTX Optical Cam & Shaft  1 

    Washer, Flat, 2 ½” OD   1 

12 50-04-2078 MSTX, OPTICAL ENCODER WHEEL KIT 1   

   MSTX, Wheel, Encoder, Optical  1 

   Nut, 5/16-18, Lock, Thin, ZINC   3 

    Bolt,  5/16-18 X 7/8" BHSCS-B.O.   3 

13 15-1000 MST-SC SPRING & BUSHING KIT 1   

   MST-SC2, Return Spring  2 

    MST-SC2, Alignment Bushing, Spring   4 

14 04-8633 MST SELF-CENTERING ASSEMBLY  1   

   MST-SC2 End Plate  2 

   MST-SC2 Spring Plate  1 

   Shaft  2 

   MST-SC2 Centering Shoe Assembly  1 

   Collar, 1/2" I.D.   4 

   Alignment Bushing  4 

   MST-SC2 Return Spring    2 

   Screw, 1/4-20 x 3/4 BHSCS  4 

   Set Screw, 1/4-28 x 1/4 Cup Point    4 

   Screw, 3/8-16 x 2-1/2" HH Cap   1 

   Nut, Hex 3/8-16   1 

   Lock Washer, 3/8 Split   1 

    Nut, Hex, 1/4"-20 -ZINC   2 

15 04-8696R MSTX-SC2, TANDEM OPTICAL CAM & SHAFT  1   

   MSTX-SC2, Optical Cam & Shaft  1 

    Washer, Flat, 2 ½” OD   1 

16 50-04-8693-2 MST SPEED GOVERNOR KIT 1   

   MST,  Speed Governor, 250  1 

   MST, Key, Speed Governor   1 

    Bolt, 5/16-18 X 1-1/2", Shoulder    1 
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4” 

GROUND 
SIDE 

Appendix A: Yoke Installation for CPST and CLST 
 
Layout of the Yoke 
1. Determine the installation location for the Yoke. Identify 

the threaded aluminum block at the top of each section. 
(See Figure A.1). 

 
2. Push the two sections together. (See Figure A.2). Adjust 

until the outer edges are equal distance from the center 
of the Roto Bottom Bearing Housing. This “squaring of 
the yoke” is necessary to ensure that the entrance and 
exit passage widths are equal (See Figure A.2). 

 
3. Trace the entire outline of the yoke assembly.  After 

marking, move the two sections to the side. 
 
4. Locate the four (4) Yoke Mounting Channels. Position 

the channels within the traced outline marked as per 
instruction 3, above. Two channels should be 
positioned approximately 4” from each end of the 
assembly. The other two channels should be 
positioned inside the outer two channels. Position with 
the ground side of the channel facing out (away from 
the bottom bearing housing).  (See Figure A.3 and A.5). 

 
 

 
 
 
 
 
 
 
 

 
 
 
 

 
 

 
5. Mark four holes for the channels set them to the side.  Confirm that the marked holes marked are 

equal distance from the bottom bearing housing (See Figure A.4). 
 
6. Drill 3” deep holes and vacuum the holes thoroughly. Insert one anchor into each hole. 

 
7. Reposition channels over the anchors (Figure A.5). 

 
8. Anchor each channel with one (1) each 3/8 - 16 x 2 ½” HHCS bolt and flat washer and hand tighten.  

 
9. Position the yoke sections on the channels (Figure A.6). Verify that the two sections are still flush 

together. 
 

10. Remove the yoke sections. Tighten the channel anchor bolts to approximately 40 ft-lbs. 

Figure A.1- View of the threaded aluminum block 
located at the top of each half yoke section. 

YOKE HALF 
 

SECTION 

TURNSTILE 
 

CENTER LINE 

BOTTOM 
BEARING 
HOUSING 

TOP
VIEW 

YOKE
CENTER LINE 

YOKE HALF 
 

SECTION 

Figure A.2 - “Squaring the yoke.”  The yoke should be 
positioned such that the two half yokes are flush together at the 
intersection of the turnstile and yoke center lines and the center 
of the Roto Bottom Bearing Housing is equal distance to the 
outer edges of the yoke assembly. 

Figure A.3 - Placing the aluminum yoke mounting 
channels.  One yoke mounting channel should be 
positioned 4” from each half yoke end with the ground 
side (curved side) of the channel facing out. 
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11. Reposition the yoke sections over the yoke mounting channels (See 
Figure A.7).  

 
 

12. Ensure that the edges of each half section are positioned correctly 
and flush along the turnstile centerline. 

 
13. Locate the two holes on the bottom of each yoke section. Secure 

each section to the Yoke Mounting Channel with a ¼-20 x 1” screw. 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 

 

 
 

NOTE 

 
Continue at “Installation of OV Section” at the beginning of this manual on page 11. 

Figure A.4 - Each yoke mounting hole should be located 
approximately 29.5” from the center of the bottom bearing 
housing.  The two outer yoke mounting holes should be 
positioned approximately 48” from each other (24” from the 
turnstile centerline.  The two inner yoke mounting holes should 
be positioned approximately 8” from each other (4” from the 
turnstile centerline). 

BOTTOM
BEARING
HOUSING

OUTER YOKE
MOUNTING

HOLES

INNER YOKE
MOUNTING
HOLES WITH
MOUNTING
CHANNELS

TURNSTILE
CENTER

LINE

Figure A.5 - Anchoring the Yoke Mounting Channels. 

YOKE

YOKE MOUNTING CHANNEL

Figure A.6  

Figure A.7 - Repositioning the half yoke sections on 
the Yoke Mounting Channels.

YOKE MOUNTING HOLE
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Turnstile Anchor View  
(For CLST models only) 
  
 

 

 
NOTE 

The minimum installation width required is 64”. 
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Turnstile Elevation View  
(For CLST models only) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
NOTE 

The minimum installation height required is 95.5”.  Viewed from the outer or 
unsecured side of the turnstile. 
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Turnstile Top View  
(For CLST models only) 
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Turnstile Anchor View 
(For CLST models only) 
 

 

 
NOTE 

The minimum installation width required is 64”. 
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8X EQUALLY SPACED
4PLCS FOR MOUNTING
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Turnstile Elevation View 
(For CPST models only) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

 
NOTE 

The minimum installation height required is 95.5”.  Viewed from the outer or 
unsecured side of the turnstile. 

92.50

62.25
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Turnstile Top View 
(For CPST models only) 
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Appendix B: Technical Specifications   
 
 
 
  

Materials Yoke (Curved 
Section) 

MST-3/MST-6X 

 

 

 

CLST-3/CLST-6X 
and CPST/CPST-
6X 

Formed and welded cold rolled steel (or #304 stainless steel).  A 
fully welded, continuous assembly.  Consists of 10 pieces of 
vertically aligned 1 3/4” x 16-gauge tubing notched and welded to 
two curved, horizontal tubes bent to an inside radius of 28 3/4”. 
Two 3/16” x 1” straps are welded to the outside of the ten tubes 
for additional support. No external fasteners are used in the 
construction of the yoke.  

Two piece assembly consisting of 3/16” thick polycarbonate 
panel contained within an extruded aluminum frame. Each frame 
consists of two 1 3/4” wide vertical pieces and two 3 3/8” wide 
horizontal pieces bent to a centerline radius of 29 3/8”. The 
polycarbonate panel section also has a centerline radius of 29 
3/8” and is securely contained within the inside perimeter of the 
frame. Available in #4 satin or powder coated finish. 

 Yoke Guard Plate 
 

Cold rolled steel (or #304 stainless steel).  16-gauge sheet bolted 
to the top of the channel / yoke assemblies. 

 Roto 
(Rotating Section) 

Formed and welded cold rolled steel (or #304 stainless steel). 
The Roto contains 13 arms per section for a total of 39 per Roto.  
Each arm is constructed from 1-¾” OD x 14-gauge tubing, 
notched and welded to a vertical 3” OD x 3/16” wall tube, and 
capped with either a 1-¾” OD x 10-gauge cap (powder coated or 
stainless steel finish unit) or a force fit, ribbed, plastic cap 
(galvanized finish unit).  No external fasteners are used in the 
construction of the rotos.  All exterior welds are ground smooth 
and polished. 

 OV 
(Barrier Section) 
 
MST-3/MST-6X 
and CLST/CLST-
6X 
 
 
 
 
 
CPST-3/CPST-6X 
 
 
 

Formed and welded cold rolled steel (or #304 stainless steel). 
Consists of 13 1-¾” OD x 14-gauge tubing notched and welded 
at one end to a vertical 3” OD x 3/16” wall tubes, and capped with 
either a 1 ¾” OD x 10-gauge cap (powder coated or stainless 
steel finish unit) or a force fit, ribbed, plastic cap (galvanized 
finish unit).  No external fasteners are used in the construction of 
the OV.  All exterior welds are ground smooth and polished. 

Formed and welded cold rolled steel (or #304 stainless steel). 
Consists of 10 arms constructed from 1” X 3” clear Lexgard®MP 
1000 laminate with a Margard® surface, glued and press fit into a 
steel “boot” which is welded to a vertical 3” OD x 3/16” wall tube. 
No external fasteners are used in the construction of the OV. All 
exterior welds are ground smooth and polished. Polished to a #4 
satin finish. 

 Top Channel Formed and welded 304 stainless steel.  The “U” channel is 
composed of 7” wide 10-gauge steel with a 16-gauge cover.  All 
exterior welds are ground smooth and polished.  Houses the 
main control mechanism components. 

Control 
Mechanism 
Components 

Cam and Shaft 
Assemblies 

The lobed cam is precision investment cast stainless steel 
welded to a splined shaft.  The splined shaft fits into a reciprocal 
splined coupling in the top of the Roto, creating a solid non-slip 
connection between the parts. 

 Top Bearing 
Assemblies 

Each cam and shaft assembly rotates in a bearing assembly 
consisting of two fully protected precision bearings. 

 

Dimensions Unit Height: 
Unit Width: 
Unit Depth: 

92.5” (2349 mm) 
62.25” (1581mm) 
54.125” (1375 mm) 
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 Mechanical 
Turnstile Control 

The locking and unlocking of the unit is controlled with stainless 
steel lock arms that are moved into the appropriate locked or 
unlocked position by continuous duty rated solenoids and spring 
assemblies. There is one solenoid and spring assembly per lock 
arm, and one lock arm per direction, allowing for independent 
control of each rotational direction. 

 Opto Interrupter 
Rotation Wheel 
Assembly 

This assembly consists of two opto-interrupters (small, industrial 
grade, transmit and receive LEDs), and a rotation wheel.  As the 
turnstile arm is rotated, the rotation wheel passes between the 
two opto interrupters, signaling the Alvarado Turnstile Controller 
(ATC) that a turnstile rotation has occurred.  The ATC uses this 
information to re-lock and provide access control functionality 
without the need for mechanical microswitches. 

 

Electrical 
Components 
and 
Functionality 

The following are the electrical requirements and standard functionality of the MST-
6X/CLST-6X/CPST-6X 

 Power Supply 110 VAC, 60 Hz or 240 VAC, 50 Hz 

Low voltage primary power of 10.5 VAC or 13.5 VDC may also 
be supplied by connecting power directly to each ATC. 

 Power Rating Maximum power consumption is 75 W per turnstile. 

 Operational 
Voltage 

Primary power is stepped down and rectified for low voltage 12 
VDC operation. 

 On/Off Switch An on/off switch is located on each power junction box inside the 
MST-6X/CLST-6X/CPST-6X top channel.  A visible green LED is 
illuminated on the ATC when the power is “on”. 

 Power Receptacles The power junction box inside the MST-6X/CLST-6X/CPST-6X 
top channel includes two 110 VAC or one 220 VAC power 
receptacles providing a convenient way for installers or 
technicians to power tools or equipment they may need as they 
test or maintain the MST-6X/CLST-6X/CPST-6X in the field. 

 Surge Protection Each ATC has line to line surge protection for single-phase low 
voltage AC input to 125 amps.  Each ATC also contains a 
varister that switches to a high impedance state to protect the 
circuit in the event of a power surge. 

 Bi-directional 
Solenoid Drivers 

Each ATC provides one solenoid driver per rotation direction. 

 Activation Activation for either direction of operation is achieved by 
supplying a momentary dry contact of any duration to the ATC.  
A terminal strip connection is provided on the ATC for this 
purpose. 

 Timed Delay Auto 
Re-Lock 

An activation signal unlocks the turnstile for one entry.  Once the 
turnstile is unlocked, the user is allowed a maximum of 20 
seconds to pass through the turnstile. If the turnstile arms are not 
rotated within the 20-second time frame allowed, the turnstile 
automatically relocks. 

 Field Activation 
Testing 

Each ATC provides a field activation testing button, for each 
electrically controlled direction.  This feature provides a simple 
way for installers to test the functionality of the MST-6X/CLST-
6X/CPST-6X and isolate problems in the field. 

 Remote Unlocking Each ATC accepts inputs from a continuous dry contact emitting 
device to bypass the access control system and allow the MST-
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6X/CLST-6X/CPST-6X to be remotely unlocked or “opened” in 
the electrically controlled direction(s).  A terminal strip connection 
is provided on the ATC for this purpose. 

Outputs Terminal strip connections are provided for the following output signals: 

 Feedback / 
Turnstile Rotation 
Count 

The ATC provides a double pole, single throw, relay in each 
direction of operation. This allows the ATC to provide a 
“feedback” signal in the form of a relay output to the access 
control provider or an external counting system.  A terminal strip 
connection is provided on the ATC for this purpose. 

Available 
Finishes 

Galvanized All exterior tubing and sheet metal surfaces receive a coating of 
hot molten zinc meeting ASTM Standards A123 through A153. 

 Powder Coated Available in a wide variety of colors.  Sub-assemblies are sand 
blasted to prepare for the powder coating finish. The powder is 
electrostatically applied, then baked to assure proper curing and 
adhesion. 

 Stainless Steel All external fabricated materials are composed of #304 stainless 
steel (noted in the descriptions above as #304 SS) and polished 
to a #4 satin finish. 

Shipping 
Details 

MST-6X/CLST-6X/CPST-6X turnstiles are shipped in five main sections: the Top 
Channel, the Yoke section, the Roto, the OV, and the Yoke Guard Plate.  Each section 
is fully fabricated as a sub-assembly for easy installation.  Each MST-6X/CLST-
6X/CPST-6X unit includes mounting hardware (anchors, bolts, washers, etc.) to mount 
the unit to a standard concrete pad.  Alvarado ships products throughout the world. 

Installation 
Details 

All MST-6X/CLST-6X/CPST-6X units must be installed on a firm foundation in a manner 
that allows the required power and activation signal cabling to be pulled into the top 
channel.  The recommended platform is 72” square by 4” deep, level concrete.  No 
embedded fasteners are needed for installation.  Installation should be performed by a 
skilled installer following the manufacturer’s directions and instructions (supplied with 
the turnstile). 

Approximate 
Weight 

Approximately 720 lb. (327 Kg) per turnstile. 

  
Electrical Specifications  
 
Power Rating:    
MST-6X/CLST-6X/CPST-6X:  110-120VAC, 50-60Hz, AT 0.5 AMPS  

220-240VAC, 50-60Hz, AT 0.25 AMPS  
Minimum recommended Circuit Capacity    
120VAC – 15 AMPS 
240VAC – 6.5 AMPS 
 
External Circuitry:  External wiring should comply with all local electrical codes and regulations for the 
ratings listed above. 
 
Circuit Bracker:  A switch or circuit-breaker shall be included in the building installation and shall be in 
close proximity to the equipment and within easy reach of the operator. This switch or circuit breaker shall 
be marked as the disconnecting device for the equipment. Please ensure that protective earth is properly 
secured to the Protective Earth Terminal inside the Junction Box. Follow all local electrical codes and 
regulations pertaining to your area. 
 
Environment: 
Operating Temperature: 0-50 deg C 
Storage Temperature: -30 – 60 deg C 
RH:  0-90% (Non-condensing) 
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USER MANUAL STATEMENTS 
Česky 
Czech 

Alvarado Manufacturing Company na tímto prohlašuje, že tento Model MST je ve shodě se 
základními požadavky a dalšími příslušnými ustanoveními směrnice 2004/108/EC - 2006/95/EC. 

Dansk  Danish Undertegnede Alvarado Manufacturing Company erklærer herved, at følgende udstyr Model MST 
overholder de væsentlige krav og øvrige relevante krav i direktiv 2004/108/EF – 2006/95/EF 

Deutsch 
German 

Hiermit erklärt Alvarado Manufacturing Company, dass sich das Gerät Formen MST in 
Übereinstimmung mit den grundlegenden Anforderungen und den übrigen einschlägigen 
Bestimmungen der Richtlinie 2004/108/EG – 2006/95/EG befindet. 

Eesti   
Estonian 

Käesolevaga kinnitab Alvarado Manufacturing Company seadme Model MST vastavust direktiivi 
2004/108/EU – 2006/95/EU põhinõuetele ja nimetatud direktiivist tulenevatele teistele asjakohastele 
sätetele. 

English Hereby, Alvarado Manufacturing Company, declares that this Model MST is in compliance with the 
essential requirements and other relevant provisions of Directive 2004/108/EC – 2006/95/EC. 

Español 
Spanish 

Por medio de la presente Alvarado Manufacturing Company declara que el Modelo MST cumple con 
los requisitos esenciales y cualesquiera otras disposiciones aplicables o exigibles de la Directiva 
2004/108/CE – 2006/95/CE. 

Eλληνικη 
Greek 

ΜΕ ΤΗΝ ΠΑΡΟΥΣΑ Alvarado Manufacturing Company ΔΗΛΩΝΕΙ ΟΤΙμοντελο MST  
ΣΥΜΜΟΡΦΩΝΕΤΑΙ ΠΡΟΣ ΤΙΣ ΟΥΣΙΩΔΕΙΣ ΑΠΑΙΤΗΣΕΙΣ ΚΑΙ ΤΙΣ ΛΟΙΠΕΣ ΣΧΕΤΙΚΕΣ ΔΙΑΤΑΞΕΙΣ 
ΤΗΣ ΟΔΗΓΙΑΣ 2004/108/ΕΚ – 2006/95/ΕΚ. 

Français 
French 

Par la présente contrat Alvarado Manufacturing Company déclare que, Modelo MST est conforme 
aux exigences essentielles et aux autres dispositions pertinentes de la directive 2004/108/CE – 
2006/95/CE. 

Italiano  Italian Con la presente Alvarado Manufacturing Company dichiara che questo Modello MST è conforme ai 
requisiti essenziali ed alle altre disposizioni pertinenti stabilite dalla direttiva 2004/108/CE – 
2006/95/CE. 

Latviski Latvian Ar šo Alvarado Manufacturing Company deklarē, ka  model MST atbilst Direktīvas 2004/108/EK – 
2006/95/EK būtiskajām prasībām un citiem ar to saistītajiem noteikumiem. 

Lietuvių 
Lithuanian 

Šiuo Alvarado Manufacturing Company deklaruoja, kad šis model MST atitinka esminius 
reikalavimus ir kitas 2004/108/EB – 2006/95/EB Direktyvos nuostatas. 

Nederlands 
[Dutch] 

Hierbij verklaart Alvarado Manufacturing Company dat het toestel Voorbeeld MST in 
overeenstemming is met de essentiële eisen en de andere relevante bepalingen van richtlijn 
2004/108/EG – 2006/95/EG. 

Malti [Maltese] Hawnhekk, Alvarado Manufacturing Company, jiddikjara li dan model MST jikkonforma mal-htigijiet 
essenzjali u ma provvedimenti oħrajn relevanti li hemm fid-Dirrettiva 2004/108/EC – 2006/95/EC. 

Magyar 
Hungarian 

Alulírott, Alvarado Manufacturing Company nyilatkozom, hogy a Minta MST megfelel a vonatkozó 
alapvetõ követelményeknek és az 2004/108/EC – 2006/95/EC irányelv egyéb elõírásainak. 

Polski    Polish Niniejszym Alvarado Manufacturing Company, że, Model MST jest zgodny z zasadniczymi 
wymogami oraz pozostałymi stosownymi postanowieniami Dyrektywy 2004/108/EC – 2006/95/EC. 

Português 
Portuguese 

Alvarado Manufacturing Company declara que este Modelo MST está conforme com os requisitos 
essenciais e outras disposições da Directiva 2004/108/CE – 2006/95/CE.. 

Slovensko 
Slovenian 

poučen Alvarado Manufacturing Company, da je ta Modelo MST v skladu z bistvenimi zahtevami in 
ostalimi relevantnimi določili direktive 2004/108/ES – 2006/95/ES. 

Slovensky 
Slovak 

Alvarado Manufacturing Company týmto vyhlasuje, že  model MST  spĺňa základné požiadavky a 
všetky príslušné ustanovenia Smernice 2004/108/ES – 2006/95/ES. 

Suomi  Finnish Alvarado Manufacturing company vakuuttaa täten että, Esikuvallinen MST tyyppinen laite on 
direktiivin 2004/108/EY – 2006/95/EY oleellisten vaatimusten ja sitä koskevien direktiivin muiden 
ehtojen mukainen. 

Svenska 
Swedish 

Härmed intygar Alvarado Manufacturing Company att denna Modell MST står I överensstämmelse 
med de väsentliga egenskapskrav och övriga relevanta bestämmelser som framgår av direktiv 
2004/108/EC – 2006/95/EG. 

Íslenska 
Icelandic 

Hér með lýsir Alvarado Manufacturing Company yfir því að model MST er í samræmi við grunnkröfur 
og aðrar kröfur, sem gerðar eru í tilskipun 2004/108/CE – 2006/95/CE. 

Norsk 
Norwegian 

Alvarado Manufacturing Company erklærer herved at utstyret Modell MST er i samsvar med de 
grunnleggende krav og øvrige relevante krav i direktiv 2004/108/EF – 2006/95/EF. 
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Interim Seismic Retrofit-East Bay Cantilever Truss (Contract No. 04-043004)
The as-built drawings, which are contained in these CDs, are scanned from drawings of the existing structure for the convenience of the contractor and as a means to convey to the contractor the available information regarding the existing structure. It is to be understood that no claim is being made as to the accuracy or
completeness of the said information and that the State of California or its officers or agents shall not be responsible for the manner in which the contractor interprets and uses this information or for the accuracy, currency or completeness of these scanned as-built drawings. The contractor shall be responsible to obtain, at
the contractor’s expense, any additional information that the contractor deems necessary for completely and accurately assessing the existing conditions of the structure. The contractor shall not be entitled to any compensation for any claim arising from inaccuracy or insufficiency of these as-built drawings or in anyway
related to these drawings.

105.General Plan No. 1
106.General Plan No. 2
107.Index to Plans
108.Floor Beam Details No. 1
109.Floor Beam Details No. 2
110.Floor Beam Details No. 3
111.Floor Beam Details No. 4
112.Floor Beam Details No. 5
113.Piers E2, E3 Details No. 1
114.Piers E2, E3 Details No2
115.Pier E4 Details No. 1
116.Pier E4 Details No. 2
117.Pier E4 Details No. 3
118.Pier E4 Details No. 4
119.Pier E4 Details No. 5
120.Pier E4 Bumper Details No. 1
121.Pier E4 Bumper Details No. 2
122.Pier E4 Bumper Details No. 3

































































Cantilever Structure - Lower Chord Damage Repair (Contract No. 04-035104)
The as-built drawings, which are contained in these CDs, are scanned from drawings of the existing structure for the convenience of the contractor and as a means to convey to the contractor the available information regarding the existing structure. It is to be understood that no claim is being made as to the accuracy or
completeness of the said information and that the State of California or its officers or agents shall not be responsible for the manner in which the contractor interprets and uses this information or for the accuracy, currency or completeness of these scanned as-built drawings. The contractor shall be responsible to obtain, at
the contractor’s expense, any additional information that the contractor deems necessary for completely and accurately assessing the existing conditions of the structure. The contractor shall not be entitled to any compensation for any claim arising from inaccuracy or insufficiency of these as-built drawings or in anyway
related to these drawings.

1. Project Plan and Elevation
2. South Truss Elevation
3. Jacking System
4. Jacking System Details
5. Jacking Brackets
6. Chord Repair Details – 1
7. Chord Repair Details – 2
8. Erection Plan-Jacking Struts
9. Erection Plan
10. Left End Jacking Bracket
11. Right End Jacking Bracket
12. Jacking Struts (Sheet 3)
13. Traveler Rails
14. Splice Plates & Angles
15. Jacking Struts (Sheet 6)
16. Reinforcing Plates



































Reconstruction Steel Work - East Bay (Contract No. 04-4030)
The as-built drawings, which are contained in these CDs, are scanned from drawings of the existing structure for the convenience of the contractor and as a means to convey to the contractor the available information regarding the existing structure. It is to be understood that no claim is being made as to the accuracy or
completeness of the said information and that the State of California or its officers or agents shall not be responsible for the manner in which the contractor interprets and uses this information or for the accuracy, currency or completeness of these scanned as-built drawings. The contractor shall be responsible to obtain, at
the contractor’s expense, any additional information that the contractor deems necessary for completely and accurately assessing the existing conditions of the structure. The contractor shall not be entitled to any compensation for any claim arising from inaccuracy or insufficiency of these as-built drawings or in anyway
related to these drawings.

1. Project Plan and Elevation
2. Contract Work-Bid Items 1 to 4
3. Contract Work-Bid Items 5 to 15
4. Contractors’ Work Area
5. Typical Sections
6. Plan and Elevation Sta. 170+68 to Sta. 182+22
7. Plan and Elevation Sta. 182+22 to Sta. 194+30
8. Plan and Elevation Sta. 194+30 to Sta. 206+46
9. Plan and Elevation Sta. 206+46 to Sta. 216+61
10. Plan and Elevation Sta. 216+61 to Sta. 226+79
11. Plan and Elevation Sta. 226+79 to Sta. 238+18
12. Plan and Elevation Sta. 238+18 to Sta. 249+83
13. Plan and Elevation Sta. 249+83 to Sta. 261+49
14. Plan and Elevation Sta. 261+49 to Sta. 273+15
15. Plan and Elevation Sta. 273+15 to Sta. 281+50
16. Span YB1-YB2 Deck Framing
17. Span YB2-YB3 Deck Framing
18. Span YB3-YB4 Deck Framing and Details
19. Span YB4-E1 Deck Framing and Details
20. Cantilever Structure-Floor Beams
21. Cantilever Structure-Stringers
22. Cantilever Structure-Details
23. 504 Foot Spans-Floor Beams
24. 504 Foot Spans and Tower E9-Stringers
25. Spans E9-E11 Deck Framing
26. Expansion Dam Extensions
27. Steel Work-Deck Widening
28. YB1-E1 and E9-E11 Typical Curb Details
29. YB1-YB2 Curb Details
30. YB3-E1 Curb Details
31. E9-E11 Curb Details
32. YB1-E1 and E9-E11 Slab Details
33. 288 Foot Spans-Floor Beams
34. 288 Foot Spans Stringers and Joists
35. Girder Spans-Floor Beams
36. Type “A” Cover Plates



37. Type “B” Cover Plates
38. Shear Brackets
39. Stressing Devices
40. Electrical-Lighting Relocation
41. Traveler Scaffold Modifications
42. Traveler Rail Adjustment YB1-E1 and E9-E11
43. Traveler Rail Adjustment E1-E9 and E11-E25
44. Lane Signal System Removal
45. Drain Pipe Relocation





























































































 
STORM WATER INFORMATION HANDOUT 

With Non storm water section 
 

CONTRACT 04-0120T4 
On U.S. Highway 80, City and County of San Francisco, from, east to west, 

Kilometer Post (KP) 12.6 to KP 13.9 
 

SFOBB Yerba Buena Island (YBI) Project 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
February 27, 2012



 

Disclaimer 
Storm Water Information Handout is a guideline and is to be used for information purposes only and 
should not be considered a sole source document in storm water management and dewatering 
operations. 
Contractor should use this information to comply to the requirements of the National Pollutant 
Discharge Elimination System (NPDES) Construction General Permit (CGP), Order No. 2009-0009-
DWQ, Number CAS000002, adopted on September 2, 2009 from the State of California Water Quality 
Control Board.  The contractor is required to provide water quality monitoring, sampling and implement 
best management practices (BMPs) based on standard industry operations, field conditions and 
conditions encountered based on the contractor’s means and methods.  Bidders and contractors are 
cautioned to make independent investigations and examinations as they deem necessary to satisfy the 
conditions encountered in performance of work, with respect to the following: sampling and monitoring 
locations, distribution of watershed areas for sizing of BMPs, and selection of BMPs in order to conform 
to the requirement of the contract documents and the CGP. 
For dewatering operation of Non Storm water, contractor should develop a strategy for collection, 
conveyance, treatment and disposal of groundwater and storm water accumulated in excavations in 
accordance with the Dewatering and Non-Storm Water Discharge Control from Water Pollution Control 
(WPC), Relations with California Regional Water Quality Control Board, and Construction Site 
Management sections in the special provisions.  Also refer to the San Francisco Bay Regional Water 
Quality Control Board's (RWQCB) Basin Plan and Waste Discharge Requirements (WDRs) Adopted 
Order Number R2-2002-0010 for Caltrans' Bay Bridge East Span Seismic Safety Project and General 
Permit for VOC and Fuel General Permit Order No. R2-2012-0012 Number CAG912002 (Permit). 
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1. Introduction 
The purposes of this section are: 1) summarize water quality information, 2) summarize updated 
requirements per Construction General Permit (CGP), 3) aid in developing the Storm Water Pollution 
Prevention Plan (SWPPP), and 4) highlight information necessary to file Project Registration 
Documents (PRD) to the State Water Resources Control Board via Storm water Multi Application 
Reporting and Tracking System (SMARTS), and 5) file the Notice of Intend (NOI) at the start of 
construction. 

2. Summary of Requirements 
The new National Pollutant Discharge Elimination System (NPDES) Construction General Permit 
(CGP), Number CAS000002 (NPDES CAS000002) or CGP, regulates discharges from construction 
activities within the project. 
CGP is based on risk level (RL) permitting approach.  The RL is calculated by  
1. Project sediment risk 
2. Receiving water body risk. 
Project will have to upload storm water data such as Notices of Intent (NOIs), SWPPPs, annual reports 
and monitoring data, as applicable into SMARTS. 

3. Project Description 
The project is to remove the detour structures, re-construct local roads and new approach of San 
Francisco-Oakland Bay Bridge (SFOBB) at Yerba Buena Island in the County and City of San 
Francisco. See Attachment A. 

4. Receiving Water Bodies 
The Project is within the jurisdiction of the San Francisco Bay Regional Water Quality Control Board 
(RWQCB).  It is located within sub-area 204.40, which is within the South Bay Hydrologic Unit and the 
San Mateo Bayside Hydrologic Area. 
The primary receiving water body is San Francisco Bay Central, which is on the 303(d) list, but is not 
impaired by sediment. 

5. Climate and Rainfall 
A National Oceanic and Atmospheric Administration (NOAA) weather station located near the project 
was used to obtain precipitation data below.  Attachment B 
Rainy days per year (precipitation 0.1 inches or greater)   42.4days 
Qualifying rain events per year (precipitation 0.5 inches or greater) 14.1 days 
Compliance Storm Event (rainfall total for the 5 year, 24 hour storm) 3 inches 
Rainfall intensity report and 2 year curve are included in attachment 

6. Hazardous Waste  
The hazardous water studies for this project are presented in the Site Investigation Report-SFOBB East 
Span Seismic Safety Project volume 1 of 2. Oakland California, Geocon Project Task Order No. 04-
012000-FC June 2001(SIR). 



 

7. Construction General Permit 
To minimize the potential effects of construction runoff on the quality of the receiving water bodies, 
construction activity disturbed more than 1 acre must obtain coverage under Construction General 
Permit (CGP).  Applicants are required to prepare a SWPPP and implement BMPs to reduce 
construction effects on receiving water quality. 

8. Risk Assessment 
The CGP requires a risk assessment to determine the project's impact risk to receiving water bodies.  
Risk assessment uses project's sediment risk and the sensitivity of the receiving water bodies to 
determine the risk level.  The project has a medium sediment risk level factor and a low receiving water 
risk factor, the combined risk is Level 2.  The risk factors are detailed below with results in Attachment 
C 
Sediment Risk Equation 
A=(R) (K) (LS) 
A=rate of sheet and rill erosion R=runoff erosivity factor, K=soil erodibility factor, LS=length-slope 
The rainfall runoff erosivity factor R 126.7 was determined from the United States Environmental 
Protection Agency (EPA).  
The weighted average of K is 0.28, based on the urbane land attribute and soil type (silty clay),  
The length-slope factor LS of 1.66 was determined by the original grade delineated on the typical cross 
sections included in the Contract Project Plans. 
Based on these factors, the rate of A is 58.89 tons/acre, because the value is between 15 and 75, the 
project sediment risk is medium sediment risk.   
The receiving water body, San Francisco Bay, Central, is low risk because it is neither a 303(d) listed 
impaired water body by sediment nor has the beneficial uses of COLD.   

9. Run-On/Off Discharges: 
There are run-on discharges into the project.  Actual run-on discharges should be determined by the 
contractor based on anticipated staging work. 
This project uses the runoff coefficients from section 819.2A and, 819.2B of the Caltrans Highway 
Design Manual where Paved areas C=0.95, Unpaved areas C=0.50 
Equation for run-on discharges   Q=CiA 
Q=run-on discharge feet3/sec, C=runoff coefficient=0.6 as some existing structural foundation 
pavement, i= 2-year, 24 hour rainfall intensity (inch/hour) = 0.09 from winidf3 program, A=drainage 
area Run on watershed map is included in Attachment D.  Actual run-on discharges should be 
determined by the contractor based on staging and included in the SWPPP. 
drainage 
area     c  I  A(m2)  A(acre)  Q 
   1  0.6  0.09  4704 1.162383 0.0627687
   2  0.6  0.09  5293 1.307928 0.0706281
   3  0.6  0.09  7748 1.914571 0.1033868
   4  0.6  0.09  5025 1.241703 0.067052
   5  0.6  0.09  1690 0.417608 0.0225508
   6  0.6  0.09  4958 1.225147 0.066158



 

 

10. Notice of Intent (NOI) 
Caltrans will be responsible for submitting the NOI to SMARTS.  The contractor should provide 
Caltrans with information to complete the NOI.  NOI must be submitted once the contractor submits the 
SWPPP.  A draft NOI is included in Attachment E.  

11. Site Maps 
Conceptual Water Pollution Control Plan and Sampling and dewatering location are shown in 
Attachment F. 

12. 401 Permit and WDR 
A copy of SFOBB Water Quality Certification (401 Permit) and Waste Discharge Requirements (WDR) 
are attached as reference in Attachment G. 

 

Non-Storm Water (NSW): 

1. Introduction 
The purpose of the NSW is to provide the Contractor additional information on: 
1) groundwater condition 2) seepage rates 3) groundwater quality, and 4).options of discharge, handling, 
and disposal  

2. Non-Storm Water 
Accumulated precipitation and groundwater encountered in excavations will be considered as non-storm 
water.  Non-storm water is expected to be encountered during construction activities at construction of 
Guard Booth with Canopy, West Tie-in, YBI EB on ramp structure, and retaining wall #51.  They are 
not limited to the locations shown on the Water Pollution Control Drawings Attachment F.   

3. Site Condition 
• The YBI sub-surface conditions mentioned in the Site Investigation Report can be summarized as 

follows:  
• YBI topography is hilly with elevations ranging from the sea level to 338 feet (103 meters).  Run-on 

is anticipated. 
• Groundwater depths vary from 8.0 to 31 feet (2.4 to 9.5 meters) below existing grade. 

3.1 Seepage Rate  
The estimated groundwater seepage (flow) rates for the YBI East Span project areas are provided in 
Attachment H.  Estimated flow rate varied from 0.53 to 1.59 (gallons/day/ft2). 



 

3.2 Groundwater Quality 
SIR has been prepared, with excerpts of analytical results for the groundwater samples summarized in 
Tables 6-7.see Attachment I.  The investigation shows the primary pollutant of concern is petroleum 
hydrocarbon diesel (TPHd).  Entire SIR is provided as an information handout. 

4. Options of Management of Non-storm Water 
Management of non-storm water is addressed in the contract special provision sections of "Dewatering 
and Non-Storm Water Discharge Control", "Water Pollution Control" (WPC), and "Construction Site 
Management"   
The non-storm water treatment and discharge system will need to have the capacity and the treatment 
system components that are capable of removing pollutants such as turbidity-producing suspended 
solids, petroleum hydrocarbons, and maintaining pH within Waste Discharge Requirements (WDRs) 
and basin plan's Environmental Screen Levels (ESL).  It should also remove pollutants expected or 
introduced by the Contractor's construction methods and materials employed.  Best Management 
Practices used for treatment of non storm water including but not limited to: desilting basins, temporary 
holding/settling tanks, sediment trap, activated carbon filters, in-line coagulant and flocculants.  

4.1 Discharges to Sanitary Sewer 
Non-storm water discharges to the sanitary sewer will be allowed upon obtaining a batch discharge 
permit from the San Francisco Public Utilities Commission (SFPUC)/Publicly Owned Treatment Works 
(POTW) facility. Any such discharge will require the Treasure Island Water Pollution Control Plant to 
accommodate a temporary additional pollutant load.  Any discharge of groundwater to the sanitary 
sewer system will be required to comply with SFPUC pretreatment standards and other requirements for 
discharge to the district’s sewer system.  Contact information for SFPUC Batch Discharge Permit and 
San Francisco County POTW Service Areas are included in Attachment J 

4.2 Discharges to Storm Drain System 
Non-storm water discharges to the storm drain system will need to comply with the general waste 
discharge requirements for R2-2012-0012, NPDES General Permit No. CAG912002(Permit), issued by 
the San Francisco Bay Regional Water Quality Control Board (SFBRWQCB) for "Discharge Or Reuse 
Of Extracted and Treated Groundwater polluted by Fuel Leaks and Other Related Wastes at Service 
Stations and Similar Sites".  A copy of the Permit is included in Attachment K. 
Monitoring requirements must be in conformance with the Monitoring and Reporting Program included 
in Attachment K of Permit.  During periods when dewatering and discharge operation occur, document 
the results in a Daily Inspection Report per Inspection, Monitoring, and Reporting section in Dewatering 
and Non-Storm Water Discharge Control specification.  Attachment L. 

4.3. Disposal/Reuse of Treat Groundwater 
Treated non-storm water may be used for dust control in active work areas when possible, or discharge 
the water to an inactive area where the grade prevents sheet flow and the soil will allow percolation.  
Refer to "Dewatering and Non-Storm Water Discharge Control" section and WDRs for further 
guideline.  



 

5.4 Disposal of Sediments/Solids Generated Within the Treatment System  
Disposal of sediments removed during maintenance of the treatment must comply with Section 7-1.13, 
"Disposal of Material Outside the Highway Right of Way," of the Standard Specifications. 
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          WINIDF v. 1.0 REPORT. 2/10/2012
 
 
          GENERAL INFORMATION:
 
          Input by: Caltrans WPC
          Input date: 02/10/20
          Project description: SFOBB KP 13.5
 
 
          SITE DATA:
 
          Latitude: 37.813 deg.
          Longitude: 122.359 deg.
          Return Period: 2 years
 
 
          SELECTED STATIONS:
 
          Station Name Station ID Elev. Lat. Long. Dist.
          ft deg. deg. miles
          SAN FRANCISCO #28       E707772028   50 37.807 122.406   2.60
          
          
          
          
          
          
          
 
 
          COMPUTED INTENSITIES (INCHES/HOUR)
 
          Return Period 2-yr 2-yr 10-yr 25-yr 50-yr 100-yr 10,000-yr
          Duration
          5-min 2.008 1.995 3.443 4.069 4.539 5.047 8.060
          10-min 1.373 1.364 2.353 2.781 3.102 3.450 5.509
          15-min 1.099 1.092 1.884 2.226 2.483 2.761 4.410
          30-min 0.751 0.746 1.288 1.522 1.697 1.887 3.014
          60-min 0.513 0.510 0.880 1.040 1.160 1.290 2.060
          120-min 0.351 0.349 0.601 0.711 0.793 0.882 1.408
          4-hr 0.240 0.238 0.411 0.486 0.542 0.603 0.962
          8-hr 0.164 0.163 0.281 0.332 0.370 0.412 0.658
          16-hr 0.112 0.111 0.192 0.227 0.253 0.282 0.450
          24-hr 0.090 0.089 0.154 0.182 0.203 0.225 0.360
 
 
          OUTPUT COEFFICIENTS
 
          a = 0.5133
          b = -0.5490
 
 





Climatography
of the United States

No. 20
1971-2000

U.S. Department of Commerce
National Oceanic & Atmospheric Administration
National Environmental Satellite, Data,
and Information Service

National Climatic Data Center
Federal Building
151 Patton Avenue
Asheville, North Carolina 28801
www.ncdc.noaa.gov

Station: SAN FRANCISCO DOWNTOWN, CA

Elevation:    175 Feet Lat: 37

�

46N Lon: 122

�

26WClimate Division: CA 4 NWS Call Sign: 7772

COOP ID: 047772

Precipitation (inches)

Precipitation Totals Mean Number
    of Days (3)

Precipitation Probabilities (1)

Probability that the monthly/annual precipitation will be equal to or less than the
indicated amount

Means/
Medians(1)

Extremes Daily Precipitation
Monthly/Annual Precipitation vs Probability Levels

These values were determined from the incomplete gamma distribution

Month Mean Med-
ian

Highest
Daily(2)

Year Day Highest
Monthly(1)

Year Lowest
Monthly(1)

Year  >=
0.01

 >=
0.10

 >=
0.50

 >=
1.00 .05 .10 .20 .30 .40 .50 .60 .70 .80 .90 .95

   Jan  4.72  4.52  3.22 1956   14 12.08 1998   .31 1976 11.4  8.3  3.2  1.2   .55   .91  1.57  2.23  2.93  3.71  4.63  5.76  7.30  9.84 12.31

   Feb  4.15  3.80  2.93 1998    2 14.89 1998   .24 1995 10.8  7.3  2.7   .9   .35   .63  1.17  1.75  2.38  3.11  3.97  5.06  6.56  9.07 11.54

   Mar  3.40  2.59  2.50 1992    5  9.04 1983   .07 1988 11.2  6.6  2.2   .5   .30   .54   .99  1.46  1.98  2.56  3.26  4.14  5.34  7.35  9.32

   Apr  1.25  1.00  2.04 1958    2  4.21 1978   .02 1973  6.2  3.1   .7   .2   .08   .15   .31   .48   .67   .90  1.17  1.52  2.00  2.82  3.63

   May   .54   .16  1.42 1990   27  3.92 1998   .00+ 1992  3.3  1.5   .3   .1   .00   .00   .00   .05   .12   .23   .38   .59   .92  1.53  2.17

   Jun   .13   .06  1.34 1967    2   .70 1988   .00+ 1996  1.4   .4 @   .0   .00   .00   .00   .00   .02   .05   .09   .15   .23   .37   .51

   Jul   .04   .00   .03+ 1986   23   .73 1974   .00+ 1999   .4   .1 @   .0   .00   .00   .00   .00   .00   .00   .00   .00   .02   .11   .21

   Aug   .09   .01   .54 1997   19   .78 1976   .00+ 1996   .9   .3 @   .0   .00   .00   .00   .00   .00   .00   .02   .05   .13   .28   .45

   Sep   .28   .16  2.01 1959   18  1.32 1986   .00+ 1995  2.1  1.0   .1   .0   .00   .00   .00   .00   .06   .13   .22   .34   .51   .79  1.08

   Oct  1.19   .92  2.29 1969   15  5.41 1972   .00+ 1980  4.1  2.2   .9   .2   .00   .05   .20   .37   .57   .80  1.09  1.45  1.97  2.85  3.72

   Nov  3.31  2.27  5.54 1994    5 10.49 1994   .08 1995  8.7  5.5  2.1   .7   .13   .29   .66  1.09  1.60  2.21  2.97  3.96  5.37  7.80 10.25

   Dec  3.18  2.61  3.61 1995   11  8.13 1995   .00 1989  9.6  6.1  1.9   .6   .39   .79  1.33  1.78  2.24  2.73  3.27  3.92  4.79  6.17  7.47

   Ann  22.28  21.01  5.54
Nov
1994

   5  14.89
Feb

1998
   .00+

Jul
1999

 70.1  42.4  14.1   4.4  10.60  12.53  15.17  17.31  19.28  21.26  23.38  25.79  28.81  33.36  37.46

+ Also occurred on an earlier date(s) (1) From the 1971-2000 Monthly Normals
# Denotes amounts of a trace (2) Derived from station’s available digital record: 1948-2001
@ Denotes mean number of days greater than 0 but less than .05 (3) Derived from 1971-2000 serially complete daily data
** Statistics not computed because less than six years out of thirty had measurable precipitation Complete documentation available from:

www.ncdc.noaa.gov/oa/climate/normals/usnormals.html

198-B
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9

10

11

12

13
14

15

16
17
18
19
20

A B C

Entry

126.7

0.28

1.66

Watershed Erosion Estimate (=RxKxLS) in tons/acre

Site Sediment Risk Factor
Low Sediment Risk: < 15 tons/acre

Medium Sediment Risk:  >=15 and <75 tons/acre
High Sediment Risk:  >= 75 tons/acre

K Factor Value

LS Factor Value

Medium

C) LS Factor (weighted average, by area, for all slopes)

The soil-erodibility factor K represents: (1) susceptibility of soil or surface material to erosion, (2) transportability of the 
sediment, and (3) the amount and rate of runoff given a particular rainfall input, as measured under a standard 
condition. Fine-textured soils that are high in clay have low K values (about 0.05 to 0.15) because the particles are 
resistant to detachment. Coarse-textured soils, such as sandy soils, also have low K values (about 0.05 to 0.2) 
because of high infiltration resulting in low runoff even though these particles are easily detached. Medium-textured 
soils, such as a silt loam, have moderate K values (about 0.25 to 0.45) because they are moderately susceptible to 
particle detachment and they produce runoff at moderate rates. Soils having a high silt content are especially 
susceptible to erosion and have high K values, which can exceed 0.45 and can be as large as 0.65. Silt-size particles 
are easily detached and tend to crust, producing high rates and large volumes of runoff. Use Site-specific data must 
be submitted.

The effect of topography on erosion is accounted for by the LS factor, which combines the effects of a hillslope-length 
factor, L, and a hillslope-gradient factor, S. Generally speaking, as hillslope length and/or hillslope gradient increase, 
soil loss increases. As hillslope length increases, total soil loss and soil loss per unit area increase due to the 
progressive accumulation of runoff in the downslope direction. As the hillslope gradient increases, the velocity and 
erosivity of runoff increases. Use the LS table located in separate tab of this spreadsheet to determine LS factors. 
Estimate the weighted LS for the site prior to construction. 

58.89016

Site-specific K factor guidance

LS Table

Sediment Risk Factor Worksheet

A) R Factor

R Factor Value

B) K Factor (weighted average, by area, for all site soils)

Analyses of data indicated that when factors other than rainfall are held constant, soil loss is directly proportional to a 
rainfall factor composed of total storm kinetic energy (E) times the maximum 30-min intensity (I30) (Wischmeier and 
Smith, 1958). The numerical value of R is the average annual sum of EI30 for storm events during a rainfall record of 
at least 22 years. "Isoerodent" maps were developed based on R values calculated for more than 1000 locations in 
the Western U.S. Refer to the link below to determine the R factor for the project site.
http://cfpub.epa.gov/npdes/stormwater/LEW/lewCalculator.cfm









Site Specific Analysis of LS Factor

0120t ybi2

Number of X‐Sections = 52

# Slope Segment 1 Slope Segment 2 Slope Segment 3    Weighted Average for All segments

Station Line Seg‐ Length Rise  Steepness LS Length Rise  Steepness LS Length Rise  Steepness LS Total Slope Length Weighted LS
ment (m) (m) (%) (m) (m) (%) (m) (m) (%) (m)

50+72 h 3 3.550 1.650 46.48 1.62 2.690 0.110 4.09 0.20 1.370 0.390 28.47 0.60 7.610 0.93

50+90 h 2 10.223 0.326 3.19 0.25 7.778 0.319 4.10 0.26 18.001 0.25

51+00 r1 1 10.500 4.070 38.76 3.41 10.500 3.41

51+12 r1 1 16.300 5.100 31.29 3.22 16.300 3.22

50+20 r4 1 9.840 0.900 9.15 0.50 9.840 0.50

50+50 r4 1 8.660 0.333 3.85 0.26 8.660 0.26

50+60 r4 1 7.243 0.362 4.99 0.31 7.243 0.31

50+90 r4 1 9.014 0.500 5.55 0.32 9.014 0.32

51+20 r4 1 23.100 0.200 0.87 0.14 23.100 0.14

51+50 r4 2 2.465 0.721 29.23 0.85 12.684 0.139 1.10 0.12 15.149 0.24

51+80 r4 1 11.187 0.130 1.16 0.12 11.187 0.12
30+00/    
10+50 bP/sg 3 5.207 0.658 12.65 0.50 7.728 0.309 3.99 0.26 4.057 2.606 64.23 1.90 16.991 0.73

31+30 bp 2 25.068 1.804 7.20 0.80 17.355 2.461 14.18 1.45 42.423 1.07

10+60 sg 2 6.073 2.320 38.20 2.00 7.256 4.273 58.89 3.30 13.329 2.71

10+80 sg 3 11.487 0.384 3.34 0.24 2.880 1.519 52.74 1.32 4.772 1.642 34.41 1.40 19.139 0.69

11+10 sg 1 22.361 1.581 7.07 0.90 22.361 0.90

11+40 sg 1 34.034 17.450 51.27 9.12 34.034 9.12

11+60 sg 1 13.440 0.200 1.49 0.10 13.440 0.10

80+04 Ww 1 56.283 5.868 10.43 2.34 56.283 2.34

80+30 Ww 1 17.724 3.470 19.58 2.40 17.724 2.40

80+60 Ww 1 13.350 0.870 6.52 0.48 13.350 0.48

80+90 Ww 1 23.100 0.230 1.00 0.14 23.100 0.14

81+18 Ww 2 21.680 0.290 1.34 0.14 1.265 0.633 50.00 0.70 22.945 0.17

9+80 cg 1 8.435 0.259 3.07 0.22 8.435 0.22

10+20 cg 1 52.762 4.212 7.98 1.58 52.762 1.58

10+60 cg 1 53.267 5.403 10.14 1.10 53.267 1.10

10+90 cg 1 63.683 6.050 9.50 2 63.683 2.00

11+20 cg 1 46.847 3.492 7.45 1.25 46.847 1.25

11+50 cg 1 66.000 0.141 0.21 0.06 66.000 0.06

11+80 cg 1 71.162 1.688 2.37 0.38 71.162 0.38

Alignment



12+40 cg 1 22.078 2.624 11.89 1.54 22.078 1.54

12+80 cg 1 36.112 0.594 1.64 0.20 36.112 0.20

13+20 cg 1 41.918 1.037 2.47 0.45 41.918 0.45

13+60 cg 1 71.326 1.695 2.38 0.50 71.326 0.50

11+00 cg1 1 20.654 0.645 3.12 0.32 20.654 0.32

11+40 cg1 1 31.109 4.295 13.81 2.00 31.109 2.00

11+80 cg1 1 33.393 4.424 13.25 2.11 33.393 2.11

12+20 cg1 1 31.780 2.812 8.85 1.20 31.780 1.20

9+20 W2 1 6.016 0.361 6.00 0.30 6.016 0.30

9+55 W2 1 6.008 0.320 5.32 0.27 6.008 0.27

1+20 tf3 1 18.174 2.556 14.07 1.55 18.174 1.55

1+60 tf3 1 18.780 5.996 31.93 3.78 18.780 3.78

2+20 tf3 1 8.504 0.915 10.76 0.60 8.504 0.60

2+60 tf3 1 5.808 0.080 1.38 0.13 5.808 0.13

2+80 tf3 1 6.802 0.020 0.29 0.06 6.802 0.06

3+20 tf3 1 6.795 0.063 0.93 0.10 6.795 0.10

3+60 tf3 1 6.832 0.145 2.12 0.16 6.832 0.16

3+80 tf3 1 4.575 1.509 32.97 1.24 4.575 1.24

0+40 rw51 1 20.063 15.983 79.66 8.30 20.063 8.30

0+700 rw51 1 22.460 17.698 78.80 8.40 22.460 8.40

1+00 rw51 1 18.691 12.251 65.54 7.50 18.691 7.50

1+14 rw51 1 24.046 16.915 70.35 8.37 24.046 8.37

Area Weighted  LS  = #DIV/0!

(Composite Weigthed LS / Number of X‐Sections)
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not able to calculate R factor using http://cfpub.epa.gov/npdes/stormwater/LEW/lewCalculator.cfm

calculation based on http://www.epa.gov/npdes/pubs/fact3‐1.pdf examples on page 2

(storm water phase II final rule)

EI#,fig.1 annual erosion index,fig.4 R‐factor, 40x3.168

24 316.8% 40 126.72

construction period difference in value %

2012,12/1‐12/30 89.6‐81.3 8.3

2013 89.6 89.6

2014 89.6 89.6

2015 89.6 89.6

2016, 1/1‐3/1 39.7‐0.0 39.7

sum 316.8

construction period 12/1/12‐3/1/16,difference 
in %, table 1
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(Temp) (SEE STRUCTURE PLANS FOR DETAILS).

CONSTRUCT EDGE BEAM SUPPORT STRUCTURE, SUPERSTRUCTURE, AND CONCRETE BARRIER (TYPE 732 Mod).

(SEE STRUCTURE PLANS FOR DETAILS); AND REMOVE CONCRETE BARRIER (TYPE K) WHEN NO LONGER REQUIRED.

REMOVE TEMPORARY SUPPORTS AFTER THE COMPLETION OF THE EDGE BEAM SUPPORT STRUCTURE, WHEN

NO LONGER REQUIRED (SEE STRUCTURE PLANS FOR DETAILS).

REMOVE TEMPORARY EB-80 ON-RAMP (T7 LINE).

REMOVE EXISTING RETAINING WALL.

CONSTRUCT EB-80 OFF-RAMP (R4 LINE), AND LOCAL STREET WENDY WAY (WW LINE).

CONSTRUCT USCG ROAD (CG LINE) INCLUDING HOT MIX ASPHALT CONCRETE SURFACING AND PARKING LOTS,

RETAINING WALL No. 8, AND RETAINING WALL No. 9 (SEE ROADWAY PLANS).
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REMOVE TEMPORARY USCG PARKING LOT.
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California Regional Water Quality Control Board
San Francisco Bay Region

Winston H. Hickox
Secretaryfor

ElIvir011meJltl11
Protection

lntemetAddtesll: bttp:llwww.......b.ca;gov
1515 Clay Street, Suite 1400, Oakland, California 94612

Phone (510) 622-2300 • FAX (510) 622-2460

Gray Davi.
Governor

Date: JAN 30 2002
File Nos. 2198.11, 2199.9430
Site No. 02-01-C0528 (KHL)

certified #7001 0320 0002 3610 0894

Ms. Mara Melandry
Environmental Manager, Caltrans
Mail Station 12-C
P.O. Box 23660
Oakland, CA 94623-0660

Subject: Transmittal of Adopted Order No. R2-2002-0011 for Caltrans' Bay Bridge
East Span Seismic Safety Project.

Dear Ms. Melandry:

Enclosed please find a copy of the above-referenced Order, as adopted by the Board at its
!anuary 23, 2002, meeting.

Please note the various required submittals and due dates for reports and plans that are a
part of the Order. We look forward to continue to work with Caltrans in the development of
these reports.

Ifyou have any questions or further comments, please contact Keith Lichten ofmy staff
via email tokhl@rb2.swrcb.ca.gov. or at (510) 622-2380.

Sincerely,

d~;::,.~
Loretta K. Barsamian
Executive Officer

Enclosure: Board Order No. R2-2002-0011
cc: Dale Bowyer, RWQCB

Bruce Wolfe, RWQCB
Tim Vedlinski, USEPA, WTR-8
Bob Smith, U.S. Army Corps of Engineers, Regulatory Divisiori
Bob Batha, BCDC

The- energy challenge facing Califomia is real. Every Californian needs to take immediate action to reduce energy consumption. For a list of
simple ways you can reduce demand and cut your energy costs, sec our Web~site at http://www.swrcb.ca.gov.



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

ORDER No. R2-2002-0011

"VASTE DISCHARGE REQUIREMENTS FOR:

CALIFORNIA DEPARTMENT OF TRANSPORTATION

SAN FRANCISCO-OAKLAND BAY BRIDGE EAST SPAN SEISMIC SAFETY PROJECT
(EAST SPAN PROJECT), CITY AND COUNTY OF SAN FRANCISCO AND CITY OF
OAKLAND, ALAMEDA COUNTY

The Califomia Regional Water Quality Control Board, San Francisco Bay Region, hereinafter
Board, finds that:

1. The Califomia Department ofTransportatiol1 (hereinafter Caltr
2001, submitted a Report ofWaste Discharge to the Board for t <rancisco-Oakland
Bay Bridge East Span Seismic Safety Project (hereinafter, the Project). Caltrans proposes
to replace the existing East Span of the San Francisco-Oakland Bay Bridge with a new
bridge constructed north of that span. The Project will be located on San Francisco Bay
between the cities of San Francisco, at Yerba Buena Island (YEI), and Oakland.

2. The existing East Span is not expected to withstand a maximum credible earlhquake
(MCE) on lhe San iilldreas or Hayward fault. The Project will replace the East Span with
a new bridge that will withstand a MCE and will meet current roadway design standards
for operations and safety to the greatest extent possible.

3. The Board issued Water Quality Certification for the Project at its October 17, 2001,
meeting, as Order No. 01-120, with the understanding that waste discharge requirements
would subsequently be adopted for the Project.

Project Description and Impacts

4. Project construction is proposed to occur over a seven-year period, including five years to
construct the new bridge and two years to remove the existing East Span. Construction of
the new bridge will be divided among four separate major contracts as follows: 1)
Skyway contract, 2) Self-Anchored Suspension Span and Transition Structures at Yerba
Buena Island contract, 3) Oakland Approach Strtlctures contract, and 4) Geofill contract
at the Oakland Touchdown. There will be an additional demolition contract to remove
the existing East Span. Caltrans opened bids on the geofill contract on December 12,
2001, and on the sk)'\'iay contract on December 19,2001.



ORDER No. R2-2002-001J
Califomia State Department ofTransportation
SaIl Francisco Oakland Bay Bridge East Span Replacement Project

5. The Project would require the use oflarge-scale equipment and involve labor-intensive
activities. Materials and equipment would arrive to the site by land and water. Dredging
of approximately 617,000 cubic yards ofBay mud and soil will also be required.

6. This Order applies to the pennanent and temporary direct and indirect impacts to waters
of the State associated with the Project, which is comprised of the Project components
listed above. Total direct permanent and temporary 'project impacts to waters of the State
are approximately 8.59 acres. These impacts occur in areas known as special aquatic
sites. The majority ofProject impacts to special aquatic sites wjlt occur near the Oakland
Touchdown area due to dredging for a temporary barge access channel, placement of fill
to construct a new westbound roadway, relocation ofCaltrans' existing maintenance road,
and pennanent shading from the new westb0<1l1d roadway. Relatively minor impacts to
eelgrass beds adjacent to YBJ to construct a temporary barge dock will occur.

7. The Pr~ject's direct pel111anent impacts include elimination of approximately 3.24 acres
of eelgrass )Jabitat and approximately 4.19 acres of sand flat habitat. The Project's direct
temporal impacts during constmctiol1 include approx1Jnatcly 0.36 acres of eelgrass habitat
and approximately 0.80 acres of sand flat habitat.

8. The Project may temporarily impact special aquatic sites, including eelgrass and sand
flats, and open waters of the Bay over the estimated seven years of bridge construction
and demolition. Impacts may occur through thc discharge of construction and demolition
matedals and debris, indirect impacts from equipment access and changes to erosion and
sedimentation during project dredging and fill placement.

9. The Project will directly impact the beneficial uses ofwaters of the State for estuarine
habitat and preservation ofrare and endangered species through construction stage
impacts including pile driving. Approximately 259 large piles wilJ bc constmeted,
requiring an estimated 1,300 hours ofpile driving time. An additional 1,030 to 2,060
smaller piles will be required for temporary structures, supports, falsework, docks, etc.
Pile driving was shown to cause fish kills during a pilot project for the new bridge. In its
Biological Opinion for the Project (File No. 151422.SWR99-SR-190), the National
Marine Fisheries Service (NMFS) stated:

"Underwater sound pressure waves generated by [large] pile driving activities are
expected to expose both adult and juvenile listed salmonids to lethal and injurious
conditions. Most juvenile anadromous salmonids within a 69 m [meter] radius ofthe
pile during operation oflarge hammers will be killed instantaneously up to a distance
of 440 m... fTOm a pile driving operation, fish are expected to experience trauma in many
organs including the inner ear, eyes, blood, nervons system, kidney, and liver. These
injured fish are expected to have some difficulty in maneuvering or maintaining
orientation in the water column, and many will be subject to delayed modality. Still
further ont from the pile driving activity, up to possibly 4,400 111 •••during the driving of
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large piles, fish may exhibit temporary abnormal behavior indicative of stress or exhibit a
startle response, but not sustain pelmanent haml or injury."

Caltrans will complete mitigation, including: implementation of a fisheries and
hydroacoustic monitoring plan; installation, operation, and maintenance of an air-bubble
curtain noise attenuation device around pile driving activities; and funding, in theamount
of$4 million, of an off-site steelhead restoration and enhancement fund, to be used to
restore and enhance steelhead fisheries in central or south San Fmncisco Bay tributaries.
However, up to $500,000 of the fund may be used for monitoring ,fisheri.es impacts, sound
pressure levels, and other impacts associated with pile driving. The $4 million fund is in
addition to the $10.5 million provided for oft~site wetland mitigation, described in
Finding 12.

10. To mitigate for the Project's permanent impacts to habitat, Caltrans plans to implement
measures on-site to restore special aquatic sites affected during Project construction
inclUding:

a. Harvesting approximately 0.55 acres of eelgrass from the footprint of the
temporary barge access channel prior to dredging, planting test plots in adjacent
eelgrass beds, and monitoring to evaluate performance;

b. Restoring to its pre-col1struction bathymetry up to approximately 1.73 acres of the
barge access channel with dredge material and excavated sand to facilitate
eelgrass colonization and then replanting with eelgrass. Cal trans will monitor
replanted eelgrass to evaluate its perfonl1ance;

c, Restoring approximately 0.80 acres of sand flats that are temporarily affected by
the placement of a geolube or lUud boils from engineered fill;

d. Implementing measures on-site to replace and/or restore shorebird roosting habitat
and cormorant habitat; and,

e. Implementing measures to improve watcr quality at 111e Emeryville Crescent and
portions of the Eastshore State Park.

II. Caltrans has committed to an eelgrass habitat mitigation effort negotiated with the
National Marine Fisheries Service. This effort consists of a commitment of$800,000 to
$1 million by Caltrans to the following elements: sttrvey potential areas of eelgrass beds
within San Francisco Bay; investigate appropriate methods to restore, enhance, or create
new eelgrass beds; design appropriate studies such as a limiting fact'Ors analysis, to define
critical elements of restoring eelgrass habitats; design and locatc site-specific eelgrass
pilot projects for future restoration; prepare a report and guideline for implementing
eelgrass replacement in the Bay; and, fully restore two acres of eelgrass. This effDrt is
expected to help guide eelgrass restoration efforts completed as parts of other Project
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mitigation.

12. Caltrans will provide additional mitigation for the Project's direct impacts to habitat at
off-site locations. Caltrans will provide $10.5 million in funds to be divided bctween the
following:

a. Provide funding (a minimUl11 ofS2.5milIion) to the East Bay Regional Park
District (EBRPD) to restore, enhance or create new aquatic habitat and
transitional uplands at thc Eastshore State Park and within Central San Francisco
Bay, pursuant to the "Draft Work Plan for Central Bay Mitigation Sites within
East Shore State Park," dated November 2001. Potential mitigation sites include:

• Radio Beach Arca - potential shoreline restoration including intertidal habitat
and upland transition zones;

• Brickyard Cove Area - potential shoreline restoration including intertidal
. habitat, upland transition zones, and the removal of rip-rap;

• Albany Beach Arca - potential beach restoration/nourislunent including the
removal ofparking areas; and,

• Hoffman Marsh Area - potential tidal marsh restoration including the removal
of fill and improving tidal action and water circulation.

b. Provide funding (a maximum of $8 million) to the United States Fish and Wildlife
Service (USFWS), pursuant to tbe "Draft Work Plan for the San Francisco·
Oakland Bay Bridge East Span Seismic Safety Project Skaggs Island Rcstoration
Program," dated November 2001, to acquire, cleanup contaminants, and initiate·
restoration of approximately 3,000 acres of diked historic baylands at Skaggs
Island, Sonoma County, to tidal marsh and seasonal wetlands.

13. Operation and maintenance of the Project's new bridge, roads, and reconfigured plaza
area will indirectly impact beneficial Uses tbrough the discharge ofpolluted storm water
and otber urban runoffpollnlants (e.g., oil and grease, heavy metals, pathogens, nutrients,
etc.).

14. To address the Project's post-construction stonnwat.er impacts, Callrans proposes to
permanently capture and treat stoml w IUnofffrom a portion oftbe new bridge, the
metering lights and toll plaza area, a tto t Powe]] Street interchange in
Emeryville. An area totaling approximatel s ' proposed for capture and
treatment. This treatment ,vould improve the quahty fwater draining into the
Emeryville Crescent and Central San Francisco Bay nd thus would enhance wildlife
habitat. v£.~ \r:> 15'0 """V.-6>.

15. On November 28, 200 I, Caltrans submitted a construction-phasing schedule for the
Project, briefly describing the major project activities and their proposed scheduling from
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2001 through 2008 (see Appendix A). This phasing schedule is acceptable to the Board.

16. On November 28,2001, CaJtrans submitted a finalized discussion ofevidence of
financial assurance for the success ofthe Project and its associated mitigation. This
evidence is acceptable to the Board.

17. This Order requires Callrans to submit, acccptable to the Executive Officer, tbe following
documents, reports, or plans prior to beginning construction of the Project, or within
specified date~ following contract award. for the Skyway, to adeqnately mitigate the ..,
Project's impacts. As of the date ofadoption ofthis Order, the items listed below either
have been submitted to the Board and are not complete or not otherwise acceptable to the
Board, or have not been submitted. Because ofproject phasing, some plans may be
submitted separatcly, over time, prior to the beginning of construction for the Project's
different contracts.
a. Dredging Operations Plan. On November 28, 2001, Caltrans submitted a /

proposed "Self-Monitoring Plan for Turbidity" for the Project. The Self
Monitoring Plan is pat1 of the larger Dredging Operations Plan. The Turbidity
Plan is acceptable to the Board, with the incorporation of the requirements of tne
S~lP that is part of this Order;

b. On November 28,2001, Caltrans submitted a "Draft Work Plan for Central Bay~
Mitigation Sites within East Shore State Park." dated November 2001, and a draft
Memorandum of Understanding between Caltrans and EBRPD for Central Bay
mitigation. These documents provide substantial information on Caltrans'
proposed Central Bay wetland mitigation activities. This Work Plan is acceptable
to the Board, but 111a be subse uently amended with the approval of the •

xecutlve Officer;

e. On NovenJber 28,2001, Caltrans submitted a "Draft Work Plan for On-Site
Eelgrass Restoration Program;' dated November 2001. The Plan provides
substantial infonJJation regarding Caltrans' proposed on-site eelgrass mitigation,
hut must be further developed with the participation of the involved agencics prior
to acceptance.

d. On December 3, 2001, Caltrans submitted the "Draft Work Platl for the v
[Project's] Skaggs Island Restoration Program," dated November 2001. This
~an is ~ceptab1e to the Board, but may be subsequently anlended~the
a.Qprova] of the Executive Officer;..

e. This Order requires Caltrans to prepare and implement a post-coustruction Stom)
Water Management Plan for activities identified in Finding 13 (SWMP) and
construction-stage Stonn Water PoJlution Prevention Plan or Plans (SWPPP), in
compliance with its statewide NPDES stoml water pelmit (State Water Resources
Control Board Order No. 99-06-DWQ). Because of the Project's proximity to
sensitive resources, including special status species habitat, and potential to
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discharge materials that could significantly impact those resources, this Order
requires Caltrans to submit a SViPPP s for the Pro' ect, at least 30 days prior to
tlle beginning of Qonstruction or the Project, except that the Order requires
submittal ofa SWPPP for the eoflllcontract least 21 da s iono the svrfY\' O\)~..!>
beginning of constructioll for that hase only. ate SWPPPs may be ,,-t \.LJW' ~
su mI. e or eac separate phase (i.e., major conn;aet) ofco tion and '?~~ c-W(
demohtJon, but at least 30 da s nor to the begmmn of cons on or
demolition of each phase.,

On(~;~~~a1trans submitted a proposed "Work Plan for
Implemel1tation'o~{vater Treatment Measures," dated November 2001,
outlining the tasks that must be completed prior to the phased construction of
post-construction stoml waf -.!reatm~;lt coptrols from Fan 2003 to as late as . / .tt'
summer 2009. The haslllg proposcd III thIS Plan ISfuQi/ acceptablc to thc Board, dt-
and this Order directs Caltrans to submit a'finalized work plan, acecptable to the
Executive Officer, no later than 60 days after the date this Order is adopted. I rY\lIV0-.

. £,- tn:<,i. \ ??:>
18. Tbe Board participates in the Dredged Material Management Office (DMMO); a working

group with representatives of the state and federal agencies with regulatory authority over
Bay Area dredging projects. Staffrepresentatives of the Board, the U.S. Anny Corps of
Engineers (Corps), the U.S. Environmental Protection Agency (USEPA), the San
Francisco Bay Conservation and Development Commission (BCDC), and the California
State Lands Commission meet regularly to jointly review dredging projects and make
consensus-based recommendations to their respective agencies about pennit conditions
and the suitability of sediments for proposed'disposal sites. Representatives from the
California Department ofFish and Game (CDFG) and from the National Marine Fisheries
Service (NMFS) also participate in the DMMO as C0l11111enting ag:,ncies. Each DMMO
agency retains its independent decision-making authority, but the group has significantly
reduced project review time by concurrent consideration ofprojects.

19. The DMMO has reviewed and made recommendations on the suitability ofproposed
disposal sites for the sediments to be dredged dUling construction ofthe new hridge span.
The DMMO has not made any recomlllcndations on material proposed for dredging
during demolition of the existing span.

This Order requires that Caltrans submit technical infomlation characterizing these
sediments and receive a suitability recommendation from thc DMMO and written
approval of the Executive Omcer prior to £ommencemenl or any dredging associated
with the demolition of the existing span.

20. The major dredging-related construction features of the Project are described below. The
PI'oject would dredge a total of approximately 61 7,000 cubic yards of material. The
major construction features are:
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a. ofapproximately216,230 cubic yards ofmatcrial at the Oakland
a ach structures for a barge access channel adjacent to the existing East Span
at the Oakland Touchdown, fotmdalion construction, and pile cap construction.
lmmediately adjacent to the Oakland Touchdown, the barge access channel would
be dredged to a depth of 12 feet. Elsewhere, the charmel would be dredged to a
depth of 14 feet. Material from this area is proposed to be disposed of at the San
Francisco deep ocean disposal site (SF-DODS), approximately 50 nautical miles
west ofthe Golden Gate Bridge, or beneficial reuse sites;

b. Dredging ofapproximately 187,087 cubic yards ofmaterial for installation of
piers, footings, and foundations for the new bridge. A hydraulic or mechanical
dredge may be used. Within piles, material will be dredged to a depth of about
164 feet below the Bay bottDm. The upper 12 feet ofPiers EI through E6, and
E15 through El8 will be disposed ofat appropriate upland facilities. Otherwise,
material is proposed to be disposed of at the Alcatraz disposal site (SF-II); and,

c. Dredging of approximately 190,680 cubic yards of material for creation of a barge
access chalmel to dismantle tbe existing bridge and to remove piers from the
existing bridge. This material must be appropriately characterized and final
reports revicwed and approved byDMMO prior to the commencement of this
phase of dredging. At present, this material is conceptually proposed to be
disposed of at the deep ocean disposal site (SF-DODS), at an upland wetland
reuse site, or at a landfill reuse site. For removal of the existing piers,
approximately 22,724 cubic yards ofmaterial would be dredged. This material
would be disposed of at the Alcatraz Island site (SF-II).

21. The Corps distinguishes the different types ofmateriaJ that will be dredged (or excavated)
in the Project as follows:
a. Young Bay Muds. This is an upper layer of materials that was deposited

beghmiug about 10,000 years ago, and which consists primarily of clay, with
some silt, sand, and shell fragments. With the\exception ofpier construction,
removed sediment is expected to be comprised ofYoung Bay Muds.

b. Other materials. Pier construction is expected to result in the removal ofYoung
Bay Muds, Men-itt Sands, Yerba Buena Mud, the upper and lower Alameda
Fornlations, and Franciscan Bedrock.

22. Sediment suitability determinations.
a. The dredged material to be generated by the construction portion ofthe Project

has been evaluated by Board staff in conjunction with the DMMO. Demolition
related material will subsequently be evaluated by DMMO. After approving the
sediment sampling and analysis plan, the DMMO participants review the results
of the testing and make recommendations to thcir respective agencies regarding
the suitability 0 f sediments for proposed disposal and rcused locations.
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b. Sediments to be dredged as part oflhe Project were or will be characterized to
detemline their suitability for various disposal options: ocean disposal, in-Bay
disposal, wetland creation (cover and non-cover material I ), construction material,
and landfiJl disposal. None of the sediments were found to have levels of
contaminants that wonld lead to their classification as hazardous waste, therefore
requiring disposal in a landfiJI. However, landfill disposal or reuse of sediments as
daily cover are potential disposal options for sediments generated by the Project.
Sediments to be dredged for barge access to and pier removal during the
demolition phase of the existing East Span have not yet been appropriately
cparacterizcd, and this Order requires such characterization to be completed, and
an acceptable proposal to be submitted before that work may commence.---c. The Board finds that material to be generated by the Project is suitable for
placement at locations as described below. The majority of material has been
detennined to be suitable for aquatic disposal, based on pre-dredge testing.
Additional testing may be completed to determine the final suitability of some
material. While the DMMO also made suitability detenninations relating to use
of sediments in weiland restoration, each weiland restoration project will have
sediment acceptance and testing criteria established by a site-specific Board
action, which would bc the final determinant of what sediments could be used at
each site.

23. The proposcd dredged material disposal sites for material to be generated by the Project
are:
a. San Francisco Deep Ocean Disposal Site (SF-DODS). Located approximately

50 nautical miles offshore of the Golden Gate, at a depth of about 760 feet, and
beyond the j urisdiction of the Board, this disposal site was established by the
USEPA in 1994, desi b'l1ated under Section 102 of the Marine Protection,
Research, and Sanctuaries Act. Publication of the final rule guiding its use and
managenlent in the Federal Register occurred in 1999. Only material determined
to be suitable for ocean disposal may be disposed of at this site.

b. Alcatraz Island Site (SF.II). This site is located approximately 0.3 miles south
of Alcatraz Island, approximately 5 miles from the Project site. The site was
fomlally designated as a sediment disposal site in 1972.

24. Construction of the Project is expected to require construction-stage dewatering,
including discharges of groundwater from areas ofknown groundwater and soil
contamination, and other work in areas ofknown groundwater and soil contamination.
These discharges and other work include:

I As defmed in the t992 Board staff report "Interim Sediment Screening Criteria and Testing requirements for
Wetlal1d Creation and Upland Beneficial Reuse." Wetland Non-Cover material is a category ofdredged material
suitable for use in wetland creation projects. hut thai must be covered by at least three feet ofcleaner, Wetland Cover
materiaL
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a. CQnstruction ofpiles in an existing landfill at YBI, to support a temporary bridge
detour at YBI Known landfill contaminants include heavy metals and
hydrocarbons;

b. Construction ofa new stonu drain thrQugh an area ofknown hydrocarbon
contamination frolll old pipelines and tanks in the Coast Guard area ofYBJ;

c. Construction in areas ofknQwn surficial lead contamination at YBI;

d. .Pile cofferdam dewatering; and,

e, Other dewatering and/or construction activities at contaminated or potentially
contaminated sites at YBI and/or at the Oakland Touchdo,vn.

To mitigate for the Project's potential constluction-stage impacts to water quality and
beneficial uses of waters from discharges described in Finding 24, Caltrans has proposed
to, separate from this Order, obtain coverage under and comply with the Board's General
NPDES Femlit No. CAG91 2002, for the discharge orreuse of ex ac and treated

":iro;;,u;;;n;:.;-w::a;,;te:;,r::r~e::sl:fll;;ti2ng~fr;.;0~n:;,1 ,;;tiCe=;ic2:::ea::,ni;u~Pio~-j~Ol~ll~ld~w;;a~t;;;e;-r ~p;ol;lt;;;lt;;:e;d;,b,!:y;f::;uel Ieaks and other•. ---reJate wastes and/or DES Fem1it No. CAG91200 , or t e Ischarge or reuse or
~raoed alld ;reated groundwater resulting from the cleanup of 'Otllldwaterpo1luted by
v.~.2unds. The Board finds that Caltrans' use ofthese penuits or the
Project's proposed discharges described in Finding 24, where appropriate, is acceptable,

26. This Order requires Caltrans to submit, atleas~ys prior to the beginning of ~~~~
,,"onstlUction of a projecl phase in which dewatering is taking place, a dewatcring plan that
includes a description ofhQW iDYil1 address and obtain appropriate approvals fQr the -
Project's discharges described in Finding 24. -.

27. The term ':~.\linning of construction," as used in this Order, refers tQ the initiation of
cQnstructi on activities with the potential to discharge pollutants to waters of the State
(e.g., on-site equipment and/or materials mobilization and staging, in-water construction
related activities, upland earth movement, etc.). It does nQt include activities without the
potential to pollute (e.g., letting the contract and ordering structural steel).

28. The Board, on Jlli1e 21, 1995, adopted, in accordance with CWC, Division 7, Chapter 3,
A11icle 3, a revised Water Quality Control Plan, San Francisco Bay Basin (Basin Plan).
The State Water Resources Control Board and the Office ofAdministrative Law
approved this updated and consolidated revised Basin Plan on July 20, 1995, and
November 13, 1995, respectively. A summary Qfrevisions to the regulatory provisions is
contained in 23 CCR Section 3912. The Basin Plan defines beneficial uses and water
quality objectives for waters of the State, including surface waters and groundwaters.
This Order is in cQmpliance with the Basin Plan.
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29. The Project is located with the Central portion of San Francisco Bay. Central San
Francisco Bay has the following existing beneficial uses defined in the Basin Plan: ocean,
commercial and sport fishing, estuarine habitat, industrial service supply, fish migration,
navigation, industrial process supply, preservation ofrare and endangered species, water
contact recreation, non-contact water recreation, shellfish harvesting, and fish spawning.

30. Callrans submitted an Alternatives Analysis, prepared pursuant to federal guidelines, in
its application package. The Alternatives Analysis demonstrates that appropriate effort
was made to avoid and then to minimize impacts to waters ofthe State, as required by the
Basin Plan. Board staffheld extensive additional discussions with Caltrans regarding its
Alternatives Analysis. The Board concurs with the conclusions ofthe Alternatives
A 1 . ~ -------- ._na y~s. -

3I. The Basin Plan Wetland Fill Policy (policy) establishes that there is to be no net loss of
\vetland acreage and no net loss ofwetland value, and a long-term net gain in both, when
the project and any proposed mitigation are evaluated together, and that mitigation for
wetland fill projects is to be located in the same area of the Region, whenever possible, as
the project. The policy further establishes that wetland disturbance should be avoided
whenever possible, and ifnot possible, should be minimized, and only after avoidance
and minimization of irnpacts should mitigation for lost wetlands be considered.

32. The goals of the Califomia Wetlands Conservation Policy (Executive Order W-59-93,
signed August 23, 1993) include ensuring "no overall loss" and achieving a .... .lol1g-tenn
net gain in thc quantity, quality, and pennanence ofwetland acreage and values .. ,,"
Senate Concurrcnt Resolution No. 28 states that "[iJt is the intent of the legislature to
prescrve, protect, restorc, and enhance California's \vetlands and the multiple resources
whieh depend on them for benefit of the people of the State." Section 13142.5 ofthe
CWC requires that the "[hJighest priority shall be given to improving or eliminating
discharges that adversely affect...wetlands, estuaries, and other biologically sensitive
are-as,H

33. With the successful implementation ofthe mitigation measures described in these
findings, the Board finds that the Project will comply with the California Wetlands
Conservation Policy and Basin Plan Wetland Fill Policyreferenced in Findings 31 and
32.

34. The California Environmental Quality Act (CEQA) requires that all discretionary projects
approved by State agencies comply with CEQA On September 18, 1998, Caltrans filed a
Notice ofExemption indicating that the Project, as an emergency project, is exempt from
CEQA, pursuant to CSHC Section 180.2 and Pub. Res. Code Section 21080(b)(4) and 14
Cal. Code of Regs. Section 15269(e). The Board finds that the Project is exempt from
CEQA pursnant to these statutory and regulatory exemptions.

to
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35. The Board has n01ified the Corps and other interested agencies and persons of its intent to
issue WDRs for the Project

36. The Board, in a public meeting, heard and considered all comments pertaining to the
WDRs.

37. Project files are maintained at the Board under file numbers 2198.11, 2199.9430, and site
l1lunber 02-01-C0528. The Corps file number for the project is 23013S.

IT IS HEREBY ORDERED that Caltrans, in order to meet the provisions contained in Division 7
of the Califomia Water Code (CWC) and regulations adopted thereunder, shall comply with the
following, pursuant to authority under CWC Sections 13263 and 13267:

A. Discharge Pr()hibiti()~s

1. The direct discharge ofwastes, including concrete, steel, drilling mnds, rubbish, refuse,
bark, sawdust, or other solid or liquid wastes into surface waters or at any place where
they would contact or where they would be eventually transported to surface waters,
including flood plains, is prohibited.

2. The discharge of floating oil or other floating materials from any activity in quantities
sufficient 10 cause deleterious bottom deposits, turbidity, or discoloration in surface
waters is prohibited.

3. The discharge of silt, sand, clay, or other earthen materials from any activity in quantities
sufficient to cause deleterious bottom de[5osits, turbidity, or discoloration in surface
waters is prohibited.

4. The wetland .fill activities subject to these requirements shall not cause a nuisance as
defined in CWC §13050(m).

5. The discharge ofdecant water from active dredging or fill sites and dredged material
stockpile or storage areas to surface waters 01' surface water drainage courses, and/or the
discharge or potentially contaminated dewatered groJlIJd or surface water arc prohibited,
except as conditionally allowed following the submittal of a discharge plan or plans as
described in the Provisions.

6. Surface and groundwater in the vicinity of the Project shall not be degraded as a result of
the Project's activities or the placement offill for the Project.

7. The discharge ofmaterials other than StOIDl water, which are 110t otherwise regulated by a
separate NPDES pemlit or allowed by this Order, to waters of the State is prohibited.
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B.

L

Discharge Specifications

Caltrans shaJl ensure to the extent practicable that the turbidity generated by construction
activities, including dr!'ldging, excavation, and placement in the Bay of solid materials
pemlitted by this Order, does not exceed the following in waters of the State more than
100 feet beyond the Project BoundaIy for all areas of dredging, excavation, and/or fiJI
placement, when that work occurs within 3200 feet (1000 meters) of an eelgrass bed or
sand flat:

Turbidity of the waters of the State, as measured in NTUs, shall not increase above
background levels by moTe t the following, to the extent practicab1e. If turbidity does
increase above the belo Is, Caltrans shall follow remedial measures as described in
the Self·Monitoring Program (SMP) that is part of this Order.

Receivilll! Waters Background

•<:: 50 units

Incremental Increase

10% of background, maximllm

Thc Project Boundary for the dredged areas is to be defined by the silt curtain required by
CaJtrans orits contractors. In the event a silt curtain is not used to control turbidity, the
Project Boundary shall be defined as the daily limit of dredging, excavation, and/or fm
placement in any area where sueh work occurs.

2. In aceordance with Section 13260 ofthe CWC, CaltraI1S shall file a report with the Board
of any material change or proposed material change in the character, location, or volume
of the discharge. Any proposed material chmge shall be rep0l1ed to the Executive
Officer at least 7 days in advance of implementation of aI1Y snch proposaL

3. Caltrans' responsible representative shall immediately notifY Board staffby telephone
whenever an adverse condition occurs as th of this discharge, An adverse
condition inclUdes, but is not limited to, a viol or threatened violation of the
conditions of this Order, a significant spill ofpetroleum products or toxic chemicals, or
damage to control facilities that could affect compliance. Pursuant to Section 13267(b) of
the CWC, a written nOlification of the adverse condition shall be submitted to the Board
within 30 days of occurrence. The written notification shall identify the adverse
condition, describe the actions necessary to remedy the condition, and specify a timetable,
subject 10 the modifications of the Board aIld!or Executive Officer, for the remedial
actions.

C. Receiving Water Limitations

1. The dredging aIldior disposal of sediments shall not cause:

12



ORDER No, Rl-2002-0011
California State Department ofTrattsportation
San Francisco Oakland Bay Bridge East Span Replacement Project

a. floating, suspended or deposiJed macroscopic particulate matter or foam in waters
of the State at anyplace more than 100 feet itom the Project Boundary or point of
discharge ofretum flow, except as authorized under Section B, Discharge
Specifications, of this Order.

b, visible floating, suspended, or deposited oil or ot1,er products ofpetroleum origin
in waters of the State at any place,

c, waters of the State to exceed the following quality limits at any time during
construction activities:
i) Dissolved oxygen: 5,0 mgllminimum, When natural factors eause lesser

concentrations, then t11is discharge shall not cause further reductions in the
concentration of dissolved oxygen,

ii) Dissolved sulfide: O. I mgll maximum.
iii) pH: A variation of natural ambient pH by more than D.5 pH units.
iv) Toxic or other deleterious substances: None shall be present in

concentrations or quantities which may cause deleterious effects on
aquatic biota, wildlife, or waterfowl, or which render any ofthcse unfit for
htilllan consumption either at Icvels created in the rcceiving waters or as a
result ofbiological concentrations,

2, The concentrations of chetnicals of concem, as found in grab samples taken no more than
100 feet beyond the Project Boundary, shalll10t exceed the Receiving Water Limits in
Table A-I of the attached Self-Monitoring Program, unless it can be shown that site
conditions are not significantly different from ambient concentrations of those chemicals
(as measured in the open waters ofthe Central Bay in the vicinity ofYBI).

D. Provisions

I, Caltrans shall comply with all Discharge Prohibitions, Discharge Specifications,
Receiving Water Limitations, and Provisions ofthis Order immediately upon adoption of
this Order or as provided below.

2, Caltrans shall obtain and comply with allneeessary approvals and/or pelmits for the
Project and its mitigation projects from applicable govemment agencies, including, but
not limited to, BCDC, CDFG, 1\TMFS, USFWS, and the Corps, and submit copies of such
approvals andlor permits to the Board's Executive Officer prior to the start of
construction activity, Additionally, Caltrans shall continue to eomplywith Water Quality
Certification Order No. 01-120,

3, Prior to the beginning of construction of a project phase that includes dredging, Caltrans
shall submit, a copy of the Dredging Operations Plan submitted to and as accepted by the
Corps, and including all revisions required by the Corps.

13
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4. Caltrans shall fully implement its submitled plans accepted in this Order, and plans
required to be submitted in the future and that are accepted by the Executive Officer or
approved by the Board (e.g., construction SWPPPs, its post-construction storm water
management plan, dewatering plans, wetland mitigation work plans, etc.).

5. Not later than 18 months following the contract award for the Skyway, Caltrans shall
submit, acceptable to the Executive Officer, a plan that addresses implementation of the
proposed on-site mitigation for special aquatic sites including eelgrass beds and sand
fIats. The plan shall include all appropriate design details for e81thwork and plantings, as
well as an implementation schedule, perfonnance standards, and monitoring. In the event
eelgrass beds carmol be restored on-site, Caltrans shall propose alternate eelgrass and
sand flat mitigation equivalent to the on-site mitigation presently proposed and accepted
in this Order.

6. Caltrans shall implement its "Draft Work Plan for Central Bay Mitigation Sites within
East Shore State Park," dated November 21,2001, including complying with all dates and
deadlines listed therein, and as may subsequently be incorporated into 8111ended versions
of the plan accepted by the Executive Officer. This Plan may be 8111ended with the
written approval ofthc Executive Officer. A minimum of$2.5 million shall be deposited
into an interest-bealing escrow account no later than 120 days following adoption ofthis
Order. All interest from this account shall be used for the funding ofmitigation to be
completed as a part of the referenced Work Plan.

7. Caltrans shall implement its "Drail WQrkPlall for the San Francisoo-Oakland Bay Bridge
East Span Seismic Safety Project: Skaggs Island Restoration Program," dated November
2001 (Skaggs Draft Work Plan), including complying with all dates and deadlines listed
therein, and as may subsequently be incorporated into an1ended versions of the plan
accepted by the Executive Officer. This Plan may be ametlded with the written approval
of111e Executive Officer. Caltrans shall fund this work with a maximum 0[S8 million
dollars, which total amount shall be deposited into an imerest-bearing escrow account no
later than 120 days following adoption of this Order. All interest from this acoount shall
be used for the funding ofmitigation to be completed as a part ofthe referenced Work
Plan or completed under the "Draft Work Plan for Central Bay Mitigation Sites within
East Shore State Park," as referenced above.

8. The fnnding for the Skaggs Island restoration shall be redirected to other eff0l1s as
desclibed below:

a. If Skaggs Island restoration work fails to meet the dates set forth in the Skaggs
Draft Work Plan, Section 5.13 Contingency, as may subsequently be amended,
then Caltrans shall identify other potentialmitigatioll sites and shall convene an
interagency group to detem1ine the acceptability of those sites, including
acceptable designs and timing for their construction. Priority shall be given to

14
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potential mitigation sites at the East Shore State Park not already part of the plan
described in Provision E.S. Proposed alternative mitigation sites, including
proposed plans for construction ofalternative mitigation, shall be brought before
the Board for its approvaL Construction may not begin at altemative mitigation
sites until the sites and plalls have received approval by the Board.

b. If other funding is obtained for the Skaggs Island work, or it is otherwise
determined that the funding for Skaggs Island is greater thtul that needed for the
restoration project, then Caltrans shall identify other potential mitigation sites and
shall COnvene an interageney group to detennine the acceptability of those sites,
including acceptable designs and timing for their construction. Priority shall be
given to potential mitigation sites at the East Shore State Park not already part of
the plan described in Provision B.S. Proposed altemative mitigation sites,
including proposed plans for construction ofalternative mitigation, shall be
brought before the Board for its approval. Construetion may not begin at
altemative mitigation sites until the sites tuld plans have received approval by the
Board.

9. Caltrans shall implement its "Draft Work Plan for On-Site Eelgrass Restoration
Program," dated November 2001, including complying with all dates and deadlines listed
both therein and below, and as may subsequently be incorporated into amended versions
of the plan accepted by the Executive Officer. This Plan may be amended with the
written approval of the Executive Officer.

a. Caltrans shall further develop mitigation monitoring sttuldards tuld success criteria
for its proposed on-site eelgrass mitigation as described in the Draft Work Plan,
and shall submit a revised Work Plan or a Mitigation PlaniConceptual Restoration
Plan incorporating acceptable standards and C11teria no later than August 1,2002.

b. Preliminary design and engineering for on-site restoration shall be completed no
later than October 1, 2002.

c. Other work shall be completed as per the timetable listed in the Draft Work Plan,
as may subsequently be tunended with the approval of the Executive Officer.

?
Conceptual designs for all catchments, including proposed treatment measure
types tuld conceptual designs, volumes ofwater to be treated (1.e., the water
quality design stonns), treatment times, tuld all other information, as appropriate.
Proposed treatment measures utilizing detention shall have a minimum detention
time of48 hours for treated stonns.

a.

Not later than 60 days following adoption ofthis Order, Caltrans shall submit, acceptable
to the .Executive Officer, a final work plan for implementation ofpost-construction
stom1water treatment measures (SWMP Work Plan). The SWMP Work Plan shall
include:

10.
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c.

e.

f

Completion of designs for catchments 2, 3, 4, 5, and 6 no later thaI ember ~~
2002. Designs shall provide for the appropriate treatmcnt ofat lea 5° 0 jlcrccnt ~\A...~

r en, I nllJofffr~m the area to b~ treated and sh!ll in~lude appropriate~~
c etads 1m lementatlOn an com lebon les, plantmg plans, "''''''''~.

mamtenance plans, funding mechanism(s), and all infoTInatlon, as _::::':1::::::::::==::-
'~.are: ~ ~c ~\"fA.\
Completion of designs. for catchment lno later than August 2003! or concurrent '?-t
with completion of design for the proposed EBRPD park, ifthat occurs later. .

Construction ofmeasures proposed for catchments 2, 3, 4,5, and 6 beginning no
later than Jlll)' 20Q3, with completion of all related construction in those

" ;',,',~--

catchments no later than July 2004.

Completion of construction ofmeasures proposed fOl\CUtchment 1},0 later than I
year following the com let10n of the demolition contra~t. to remove the existing
East 'pan and no later than concurrently with the constmction of the proposed
EBRPD park..../ .

-A proposal to complete a water quality monitoring plan to appropriatcl~itOl)
the effectiveness of all installed treatment measures for a minimum of~!J]:s

[ollowing completion of their construction. The water quality plan shall include
provisions for monitoring of removal of st0TI11water pollutants including, but not
limited to, hydrocarbons, heavy metals, pathogens, nutrients, sediment, and trash,
and shall include provisions for all other appropriate monitoring, including, but 
not limited to, treatment mcasurc hydrology (e.g., amount of infiltration, ground
watcr levels, etc.), maintenance r uir ents. effects alinity. vegetation
gJ;.owth and surviva , and vectors, and-&halHH~~~mm'"J~g "k
of this information to the Board, -

Not later thaI' 30 days prior to the beginning of construction activity of the design
measures and treatment controls specified in the SWMP Work Plan, ealtrans shall
submit, acceptable to the Executive Officer, a final SWMP (storm water
management plan) with final construction details and all other information, as
,appropriate, for all .priate information included in the SWMP Work P~.

11, As soon as feasible following contract award for each phase of construction and/or
demolition, and not later than ~O days prior to the beliiinning ofconsi@ction or demgllij,on
~ for that project phas,,:, Caltrans shall submit, acceptable to the Executive Officer,
a.SWPPP to adequately address the Project's expected construction stage impacts.
SWPPPs may be submitted separately for each phase of construction or demolition
aetivity, but must all be submitted, acceptable to the Executive Officer, ,at leasl 30 days
~of each phase ofconst~etionor ?emolition activity. Howe".er, for the
geoJI1.l contra&lonl:{, CfillTans shall submIt the re Ulred SWPPP for that contract, ,
acceptable to the ExecutIve Officer, at least da)'s pnor to the begm11lng of construcllon
,~-
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of that phase.

12. Caltrans shall conduct monitoring and reporting activities according to the Self
Monitoring and Reporting Program (SMP) attached to this Order, and as may be amended
by the Executive Officer. At any time after adoption ofthis Order, Caltrans may file a
written request proposing modifications to the attached SMP. Ifthe proposed
modifications are acceptable, the Executive Ofiicer may issue a letter of approval
incorporating the revisions into the SMP_

13. Caltrans shall provide technical monitoring repOJis regarding the impacts Q~ischarge
~crsof the Statc,PursUant to Section 13267 ofthe Califoll1ia Water Code (CWC).
This monitoring provides necessary infonnation about Bay water quality, including both
instanlaneous data on the impacts of dredged mateJial disposal and information about
long-tenu impacts of that disposal. Caltrans may elect to participate in the San Francisco
Estuary Regional MonitoJing Program for Trace Substances (RMP) to fulfill this
require) ent or rovide com arable data ollan individual basis. Since 19.22, many Bay

rea dischargers have decided to provide this infol1l1ation through the.~p)atherthan
through individual monitoring programs. The San Francisco Estuary li.1Stilute (SFEI),
located in Richmond, California, administers the progranl with oversight by the Board.
Dischargers now contribute annually to the SFEI, and the Board recognizes these
.,.;---- ~.- -
Pllvments as fUlfi1Jin£ requirements to provide infonnation on water quality impacts
Ul1der Section 13267. The SFEI will send an invoice fQr $0.22 per cubic yard ofmaterial
disposed ill-Bay to all dischargers in July ofthe year fOllowing the disposal episode(s).
Disposal volumes will be calculated using pre- and post-dredge surveys, or using bin
volumes if surveys are not available.

14. C s shall comply with the conditions of the Biological Opinion issued by NMFS and
th dental Take Statement issued by CDFG for the Project Additionally, from
December 1 to March 31 of any construction year, a professional biologist will be present
to identify herring spawning activity during all dredging operations. If herring spawning
is detected at or within 200 meters of the dredging operations, dredging within 200 meters
of the spawning activity shall cease within 8 hours ofnotification to the contractor for a
minimum of 14 days, or until it can be determined that the herring hatch has been
completed.

15. Discharges of dredged mateJial shall comply with annual and seasonal volume target
limits for disposal at in-Bay sites set in the Basin Plan.

16. Dredging shall be limited to the project depths described in the report: Sedimel1t Sampling
and Analysis Report, San Francisco-Oakland Bay Bridge East Span Seismic Safety
Project, Alameda and San Francisco Counties, California, dated June 2000.
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17, Caltrans shall submit, on a monthly basis, a report summarizing all dredging and disposal
activities and locations, Reports shall be submitted no later than the 15th day of the
month following a month in which dredging takes place, and shall include: a summary of
dredging and disposal volumes by location, a summary of dredging methods, maps
showing dredge and disposal locations, a summary ofrelated activities (e.g., associated
dredged sediment dewatering), and all other information, as appropriate. Caltrans is
requested to send a copy ofthese reports to the DMMO and all other interested agencies.

18. Not later than 30 days prior to the beginning ofpile driving activities, Caltrans shall
submit for Board staff review an effective fisheries and hydroacoustic monitoring plan,
The fisheries and hydroacoustic monitoring plan shall include all related requirements of
NMFS and CDFG, provision for reporting to the Board of infonnation reported to other
agencies, on a schedule consistent with that required by NMFS, and all other information,
as appropriate. Staff shall work with NMFS and CDFG regarding the acceptability of the
specified plans.

19. Caltrans shall notify the Board immediately whenever violations of this Order are
detected.

20. Caltrans shall regularly, as described in the SMP that is part of this Order, monitor total
suspended solids concentrations using turbidity meters during excavation/dredging of
andlor placement of flU into channels or other project features that are within 1000 meters
ofmapped eelgrass beds. Turbidity meters shall be calibrated with enough grab samples
to reduce the CI1:or in any measurement to less than 100 mg/L.

21. Caltrans shall use silt curtains or an equivalent method to effectively control turbidity for
all proposed dredging activities.

22. No overflow or decant water shall be discharged from any barge, with the exception of
spillage incidental to clamshell dredge operations.

23. To appropriately address potential impacts from its dewatering activities, Caltrans shall
file for coverage undcr and comply with the Board's General Nl'DES Pernlit Nos.
CAG912002 andlor CAG912003, as appropriate. The Board or Executive Officer may
determine that Caltrans must obtain individual NPDES permits for the discharges,
pursuant to the relevant NPDES pernlit provisions.

24. Caltrans shall submit, no later than 30 days prior to the beginning of construction of a
project phase in which dewatering is taking place, a dewatering plan, acceptable to the
Executive Officer, that includes a description ofhow it will address and obtain
appropriate approvals for its proposed discharges. The dewatering plan shall include:

a. A description of dewatering locations;
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b. An estimate or estimates of discharge rates and volumes;

c. A listing ofexpected pollutants and concentrations;

d. The expected timing and scheduling of the proposed discharges; and,

e. All other information, as appropriate to mitigate for dewatering impacts (e.g.,
measures to mitigate the potential for erosion caused by dewateril1g discharges at
their outfaJl(s».

25. Caltrans shall instal1 any additional monitoring devices required to fulfill the terms of any
SMP issued to Caltrans, in order that the Board may evaluate compliance with the
conditions of this Order.

26. Caltrans shaD file with the Board a report ofany material change or proposed change in
the character, location, or quantity of this waste discharge. For the purpose of these
requirements, this includes any proposed change in the boundaries oflhe disposal areas or
the ownership of the site.

27. Dredging and disposal of dredged material associated with demolition of the existing East
Span shall not commence until authorized in \vriting by the Executive Officer. The
review process for this dredging shall occur through the DMMO by the same process as is
used for other Bay Area dredging projects. Caltrans shall foDow applicable federal and
state guidance on a tiered testing framework and on the preparation of reports.

28. Caltrans shaD maintain a copy or copies of this Order at thc Project site so as to be
available at all times to site operating personnel.

29. Caltrans is considered to have full responsibility for correcting any and all problems that
arise in the event of a failure that results in an unauthorized release ofwastc oj'
wastewate1' from thc Project.

30. Caltrans shall maintain all devices andlor designed features installed in accordance with
this Order such that they function without interruption for the life of the Project.

31. Calt1'ans shall permit the Boa1'd 01' its authorized representative, upon p1'esentation of
credentials:
a. Entry onto to premises on wruch wastes are located andlor in which records are

kept.

b. Access to copy any records required to be kept under the terms and conditions of
this Order.

c. lnspection of any treatment equipment, monitoring equipment, cons{Tuction
area(s), or monitoring method completed as part of the Project.
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d. Sampling of any discharge or surface water covcred by this Order.

e. This Order does not authorize commission of arJy act causing injnry to the
property ofanother or of the pUblic.; does not convey any property rights; does not
remove liability under federal, state, or Jocallaws, regulations or rules ofother
programs and agencies; nor does this Order authorize the elisc.harge of wastes
without appropriate pernlits from this agency or other ageneies or organizations.

l, Loretta K. Barsamian, Bxeeutive Offker, do hereby certify that the foregoing is a full,
complete, and correct copy of an Order adopted by the California Regional Water Quality
Control Board, San FrarJcisco Bay Region, on JarJuary 23, 2002.

Loretta K. ian
Executive Officer

Attachments:

Appendix A: Project comp(ll1ents: Schedulc and brief description.
Appendix B: Self-Monitoring and RepOlting Program.
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·A Brief Explanation of Items listed in the Schedule

Access Dredging -
Dredging for barge access channels will occur twice during construction: first, to provide
barge access for construction of a replacement structure, and later to provide barge
access for dismantling of the existing structure. Approximately 216,230 cubic yards will
be dredged for construction access early in the project and 190,680 cubic yards will be
dredged late in the project for dismantling access. .

Pier Dredging & Cofferdam Installation -
Cofferdams may be installed to construct over-water piers and on-land bents at the
Oakland Touchdown and to dismantle the existing bridge piers. Cofferdams will be
dewatered and sediment ~i11 be removed by reverse circulation drilling, jetting, airlifting
or by clamshell excavation. Approximately 22,724 cubic yards may be dredged from
cofferdams to remove the existing foundations and piles 1.5 feet below the mud line.

Pile Installation -
Hollow steel pipe piles will be driven and cleaned out. The shells will be filled with
composite reinforced concrete. Approximately 187,087 cubic yards will be dredged for
new pier construction.

Footing Construction -
For construction of the footings, piles will be driven, sheet pile, soldier piles and/or other
temporary shoring may be used to excavate soil so forms can be built for pile caps; the
forms will be filled with reinforcing steel and concrete and removed after the concrete
has cured. The towers and bent caps will then be erected.

Geotube Installation, Earthwork & Remove Geotube -
At the Oakland Touchdown area, a portion of the new westbound roadway encroaches
into the Bay, requiring the use of engineered fill. To construct the westbound roadway, a
geotube will be placed north of the Oakland Touchdown to temporarily protect the work
area from tidal and wave action. A geotube is a large diameter tUbe of permeable
geotextile fabric into which Bay sand and water will be pumped.

Existing Bridge Demolition -
After the new bridge is constructed, the existing bridge will be dismantled. The
techniques for dismantling the superstructure will involve separating and removing
large, essentially intact pieces of the span. The pieces will be lowered onto barges, then
transported to an upland site for appropriate disposal. The bridge foundations will then
be removed and existing piles will be cut off below the mud line.

Temporary Pier at YBI -
Temporary detours will be required on YBI to construct the main span and skyway
without interrupting traffic on the existing East Span. For construction of the bents, piles
will be driven, forms will be built for pile caps or spread footings; the forms will be filled



with reinforcing steel and concrete and removed after the concrete has cured. The
towers and bent caps will then be erected.

Earthwork on Verba Buena Island-
Excavators, backhoes, haulers, graders and other large scale earth moving and
construction equipment would be used to clear and excavate portions of the site on VBI.
Excavated material would be stockpiled for reuse or removed from the site by truck or
barge for disposal.

Pier Construction -
To construct piers, forms will be constructed, reinforcing steel would be placed in the
forms, concrete will be cast into the forms, and the forms will be removed after the
concrete has cured.
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CALIFO&'\IJA REGIONAL WATER QUALITY CONTROL PLAN
SAN FRANCISCO BAY REGIoN

SELF-MONITORING PROGRAM

FOR ORDER No. R2-2002-001 I

Caltrans San Francisco-Oakland Bay Bridge East Span Seismic Safety Project

~w-l
I. GENERAL

A. Basis
:' ....• . . ',,', -,"-"'-."

Reporting responsibilities ofthe Project Proponent as "waste discharger" are specified in Sections
13225(a), 13267(b), 13268,13383, and 13387(h) ofthe Califqrnia Water Code and this Regional
Board's Resolution No. 73-16. This Self-Monitoring PrOg:1'am (SMf') is issued in accordance with
the applicable Provisions of Board Order No. R2.~2002-001 L

B. Purpose
:. ',-.'.;', ", .-:,'.:: :'

The principal pUlposesofa monitoring program by a disyharger, also referred to as a Self
Monitoring Program, are (I) to document compliance wIth effluent requirements and prohibitions
established by this Board; (2) facilitate self-policing by the discharger in the prevention and .
abatement ofpollution arising from improper effluent; (3) to develop-or assist in the development of
effluent or other limitations, discharge prohibitions, national. standards ofperformance, pretreatment
and toxicity standards, and other standards; (4) tQ prepare water and Wastewater quality inventories;
and, (5) to assist the discharger in complying with the nlquirements oHlle Califomi~Code of
Regulations.

C. San1Pling and Methods

Sample collection, storage ahd ~nalysis shall be perfonned according to 40 CFR Section 136, or
other methods approved by the Executive Officer. .

Water analyses conducted on samples collected for laboratory analysis shall be perfonned by a
laboratory approved by the State of Califomia Department ofHealth Services (DHS) or a laboratory
approved by the Executive Officer.

All monitoring instruments and equipment, including instruments &ndeqllipment used infield
sampling and analysis, shall be properly calibrated and maintail1edto ensure accuracy of
measurements.

Routine sampling shall follow QualityAssurance/ QualityControl procedures including the use of
field, equipment and laboratory blanks and laboratory surrogate SalUples.



Order No. R2-2002-00 11: Self"MonitOling Program

All Quality Assurance/Quality Control measures alid results shall be reported along with the data.

II. DEFINITION OF TEEMS

Grab Sample is defined as a discrete individual sample collected in a short period oftime not
exceeding 15 minutes. They are to be'used primarily in determining compliance with receiving
water limits. Grab samples only represent the condition that exists at the time the water and effluent
are collected.

Receiving waters refers to any surface or groundwater which actually or potentially receives surface
or groundwater, or which pass over; through, or under waste materials.or contaminated soils. For
these requirements, the samples to evaluate the condition of tile receiving water should be taken
within 100 feet ofthe Project Boundary. .

:. ..·... i,·; .,:, -::":', ,,:,::,,:'i":-'·""}:'-:-,'·:":<:'-":i'::'}:"'" '" ;:::,::/:.__::":"" .._-...-,:",/::,:.:,:'f.:,,:::,,::'.::,':

Project Boundary, as defined in Board Qrder R2:2002-0011, is any point along the silt curtain at
areas ofdredging, excavation, or fill placement in the vicinity of eelgrass beds or mud flats, or, in
the event a silt curtain is not used, the immediate limits of daily project work (e.g., d:llly limits of

. dredl,>ing). . . .
.. ....:, . -".,'.. '

Standard ObservatiOlis refer to:

1. Receiving waters

Evidence of floating and suspended.materials generated by the construction and/or
demolition activities, as recorded by \'isual observations, video or photographic
records, continuous, fixed-turbidity meters that have been calibrated to total
suspended solids and gtab samples.

b. Discoloration and turbidity: description of color, source, and size of affected area.
c. Evidence of odors, presellce or absence, characterization, source,' and distance of

travel from source. .

Operations monitoting refers to thefQllowiriginformation:

. ,,'

I. A desctiptionofand arr:apshowi1:l~thearea(s) dredged duriilgthe previous month, when
dredging activityoccurs inthatmonth.·

2. Estimates ofthe daily~olllJ:i1ehicubic.yardsahdthedisposal location(s) ofdredlSed
materials removed during each day ofthe prClvious month, when dredging activity occurs in
that month.

Construction activities refers to dredging, excavation, filling,. construction, and demolition activities
associated with the Project.

Duly Authorized Representative is one whose:

a. authorization is made in writing by a principal executive officer, or

SMP - 2
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b. authorization specifies either an individual or a position having responsibility
for the overall operation ofthe regulated facilityor activity (e.g; field supervisor, project
manager, chief engineer).

III. SPECIFICATIONS FOR SAMPLING AND ANALYSES

Caltrans is required to perform sampling and analyses as found in accordance with the following
conditions and requirements:

A. Receiving Waters
. '. '.::',--" :," -,- :.'", - . ,!':/'.:>:" ,

1. At least once every 24 hours, and prior to start of dredging, excavation, or fill activitiesin
waters of the State, depth-averaged background water samples shall be collected fTom at
least 300 yards from active areas ofthe site. Background samples shall be collected such
that they are representative ofbackgro\md conditions unaffected by potential discharges
related to the Project.' '

These samples shall be analyzed for.the following ,constituents:

Dissolved Oxygen

Dissolved Sulfide

Total Suspended
Solids
Temperature degrees

2. :LJt::pth-averllgedturbidity irJ.easuremellts shall be cOlllplete4at established locationSlllQl1gthe
I'rpje'Yl Boundary. Locatiollsshallbe~stablished eycl)' 500 feerlollgitudinallyalongaline
parallel to thel'rojec~Boundaryand 100feel away fTom. the.li'r?jectBoundarY.~ample~
sh~llbe taken,ofmeasurementscompll;>ted every 2 hours whilew?rk isbeingconlpleted.
SamPling shall continueafterwork has halted, ifl1'leasuredturbidity levels exceed the "
following, and for as long as measured turbidityjevels exceed' the following, measured in
NTU:

Receivim! Waters Background

2: 50 units

Incremental Increase

lO% ofbackground, maximum

3. Samples shall be depth. integrated when possible, or otherwise taken at least one foot below
the surface of the water body.

SMp·3



Order No. R2-2002-0011: Self-Monitol1ng Program

4. If analytical results for constituents analyzed on-site show that any grab sample exceeds any
receiving water limit, confinnation samples shall be taken withi111hour and every
subsequent hour, and analyzed for all constituents for whiCh on~$iteaJlalysi$is required.
Sampling at this higher frequency shall continue lintilthe exceedance hasbe.encorrected.

5. Ifany receiving water limit for a constituent orcQnstitueIlts is eXceeded, then Caltrans shall
follow the following process to address theexceedance:

a. Identify source of exceedance;
b. Correct source of exceedance;

Resample to detennine whether exceedance has been corrected.

6. Ifany receiving water limit for a constituent or constituents is exceeded for: a continuous
period of4 hours or more; or for 8 hours or more in any I-week period from October 1 
March 31; or 16 hours or more in any I week period from April 1 - September 30; then
Caltrans shall immediately suspend all dredging, excavation, or fill work causing or
contributing to the exceedance, lmtil turbidity levels have fallen below exceedance levels
and remained there for aminimum of4 consecutive hours. AdditioilaIly, Cal trans shall
implement control measures necessary to prevent a reoccurrence ofthe.exceedance when
work is resumed, and shall immediately notify the Board by telephone and telcfax of the
exceedance and how it is correcting or will correct it.

I{any receiving water limit for a consituent or constituents is exceeded for: 12 hours or more
in any I-week period from October 1 - March 31; or 24 hours or more in any 1 week period
from April 1 - September 30, then Caltrans shall immediately halt the dredging, excavation,
or fill causing the exceedance, until the cause of the violation"is found and sampling
demonstrates that the exceedance has been corrected or when Caltrans has provided the
Board with a corrective action plan, acceptable to the Executive Officer, that provides
altemative methods of compliance. Cahrans shall immediately notify the Board by
telephone and telefax ofthe exceedance and ofhow they are correcting or will correct the
exceedance.

8. For other viQlations, Caltrans shall notify the Board imn1ediatel,Ywhenever violations are
detected and discharge shall not resume until Ca1tnms has providedtll¢Board with a
corrective action plan, acceptable to the Executive Officer, that providesaltemativemethods
Qf compliance.

B. Standard Observations

The foJ]Qwing observations shall be recorded by Caltrans on every day of operation:
I. Receiving Water:

a. Floating and suspcnded materials of waste origin (tQ include oil, grease, algae, and
other macroscopic particulate matter): presence or absence, source and size of
affected area.
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b. Discoloration and turbidity: description of color, source and size of affected area.

c.. Odor: presence orabsence, characterization, sour¢e, distance oftravel aDd wind
direction.

d. tides;

e. vellocrly and

d.

e.Calculations of results.

f. Results of analyses ancl!or observations, including a comparison ofthe laboratory and
field results for duplicate samples, and detection limits for each analysis.

2. Records shall include a map or ll1aps of the sitesh?wing tlreJocatibnsaJllpling lqcations,
work areaS (e.g.; coffer dams, drel'iging areas, .etc.), and aHotherappropriate information.

3. Ifany receiving water Hmit for a constituent or constituents is exceeded, or if Caltrans
otherwise violates any applicaMe. water quality limits, then Caltrans shallmaintaina
tabulatibn showing the following flow data:

Total time of exceedance on a daily basis for each monitoring station in exceedance, and an
estimate of the area of waters in exceedance (e.g., sketch map).
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IV. REPORTS TO BE FILED WITH THE REGIONAL BOARD

A Written monitoring reports shall be filed according to the sched!1le .setforth inTable A-I .
.Reponsshall be submitted no later than the lsthoftlle momhJollowing the month they are
reponing on,. The reports shall contain the following:

a. Letterof Transmittal

A letter transmitting the essential points in each report should accompany each report.
Such a letter shall include a discussion of any requirement violations found during the
lasHeport period, and aCti0ns taken or planned for correcting the violatioris. If Caltrans
has previously submitted a detailed time schedule for correcting requirement violations,
a reference to the correspondence transmitti~g such schedule will be satisfactory. Ifno
violations have occurred in the last report pelied, this shall be stated in the letter of
transmittal. . Monitoring reports and' the letter tral1smitting the monitoring reports shall
be signed by the Caltrans District Director or his duly authorized representative, ifsuch
represtentative is responsible for the overall operation oftl1e facility from whic.h the
discharge originates. The letter shall contain a stateIpentby the offidal, under penalty
.ofpeljury, that to the best of the signer's knowledge the report is true.. complete, and
correct.

C:::::::::'-:',··· -' ",:; .,-.-", " " .' ",: ,.-.'.'.-", '-,".,}',,-'i/"",",:;·-:',,; ,:;: ." .'", "':" '", " ,:,:';"':'::'. ,:<;'.,::,;,:>,:::.:.,;:,,, .
b. Each monitoring report shall include a compliance evaluation summary. The summary

shall contain:
. , ," ':,"-,>~: - '. ""<' ,~

I. All estimate of the volume of any Project discharge on a daily, weekly, and
monthly basis. .

11. The method and time ofmeasurement, equipment, and methods nsed to monitor
turbidity and other monitored constituents in the field.

: -"'.•',," 'i';",'

c. A map or aerial photograph shall accompany each report showing observation and
monitoring. station locations.

',:" "":', ,,'0"',- ... :'.... ",

d. EabOr<ltory statemenls ofresult~ofanalyses speGified in Part.S1UlIStbe induded in each
TeRort•. The director ofthe laboratorywhosel1<J1ne appears on the j~boratory
certification shall supervise all <J1lalytical work inhis/her laboratoryan.d shall sign all
reports of such work submitted to the Board..

L The methods of analyses llnd detection limits must he appropriate for the
expeetedconcentrations.. Specific methods of analyses must be identified. If
methods other than USEPA.approvedmethods or Standard Methods are used,
the exact methodology must be submitted for review andflpprovedby the
Executive Officer.

n. In addition to the results of the analyses, laboratory qualityassurance/quality
control (QA/QC) infomlation must be included in the monitoring repol1. The
laboratory QAJQC information should include the method, equipment and
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analytical detection limits, the recovery rates, an explanation for any recovery
ra.tethat is less than the recovery acceptance. limits specifiedin the USEPA
method procedures or the laboratory's acceptance limits, ifthey ate more
stringent than thoseinthe USE:P/j. methodprocfdures;the results of equipment
.and method blanks;thqesultsOfspikedapdiSurrogatesall1ples; the frequency. of
quality control analysis; and t!)ellall1eandql.la]i,fications of the person(s)
performingrhe analyses.

.' - -" .

e. A ;ummary and certification of completion of all Standard Observations for the Project,
including the Project Boundary(ies) in the receiving waters.

,. ,', .i', ': .

f. A summary and certification ofcompletion ofall water quality analyses.

B. Contingency Reporting

·,:i:·'i,:::,:"::",. ,,', ,'<:,""" ,:",':::0:':,,:::, _,' ,,-,':_, :,\"::", _' ,:.:'
a. A report to the Executive Officer and the Board case manager shall be made by

telephone ofany accidental discharge ofwhatever orlginimmediately after it is
discovered. A v.-ritten report shall be filed with the Board within five days thereafter.
This report shall contain the following infonnation:

A map showing the location(s) ofdischarge(s);
I], Approximate flow rate and/or volume;

iii. Duration of discharge;
iv. Day and til'ne ofday of discharge;

Nature ofeffects (i.e., all pertinent observations and analyses); and,
vi. Corrective measures underway or proposed,'

c. Fin.ajRep0rfing

Caltrans shallllotifYthe Board by letter l.lPOll completion ofeacl1pfoject phawand qfthe
Project.. Proj~ctcompletion is consicIered to be th.edate onwh.icha.IlcIredged material has been
deposited at its 1111al disposal. Jociltioll(S), the new bridge hasheen completed illldis open to
traffic, the>demolitionof the existin$ E~st Span and rel~ovaloftel~p()~arystructures have been
cOllIpleted, andcpustru<:;tion equipment has been demobilized and s(l\gi!lg area.s have been
rest.ored.• This. d,lt~ is considered separately from theregui~edlTIonitoringand inlplementation
of ot.her actions associated with post-construction st()rmwat~randwetlan\i mitigation. Caltrans
shalLalso submita final report contaiuing the following iJ;lfonnation;

a. A comptehensive discussion of the compliance record,illld· the corrective actions taken
or planned, which were needed for complia.nce with the Project's WDRs;

b. A comprehensive discussion ofthe effectiveness ofreceivingwater monitoring
methods;

c. An evaluation of t.he effectiveness ofdredging and filling methods used (at minimizing
water qllality impacts);
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d. An estimate of the total volume "nnaterlal dredged or excavated from each discrete site
duongthe project and the totaLvolume.ofmateoal placed at each disposal or reuse
lOcation; and, .

e. An estimate ofthe totalvolu11leof decantwater generated fi:om dewatering of tIle
dredged •material, ifapplicable.

PART B: MONITORING AND OBSERVATION SCHEDULE

I. DESCRIPTION OF MONITORING STATIONS AND ANALYSES

1. RECEIVING WATERS

a. Number and locations ofturbidity (optical backscatter) meters:'

i. Minimum ofone turbidity meter no more than IOO feet beyond the Projec.t
Boundary andlongitudlnally every 500 feet parallel to the Project Bou~dary
in environmentally sensitive areas (e.g., at eelgrass beds and mud flats)
(monitoring for constituents other than turbidity is described in Table A- I);

n. Minlmum ofone turbidity meter per construction area where dredging and/or
pile driving are being completed, no more than 100 feet beyond the Project
Boundary.

I. Ifsimultaneous con~truction activities (e.g., multiple pile driving
locations, multiple dredging locations or similar) occur more than 300
yards apart, each construction area will have a turbidity meter located
no more thiUl I00 feet beyond the boundary ofthat particular area, as
defined by the silt curtain.

2. If simultane"us construction areas occur more than 100 feet, but less
than or equarto 300 yards apart, Caltrans may deploy one turbidity
meter for ,bdthareas.

iii. One turbidity metet Iocatedmore than 300 yards from all construction
activities to measure ambientconditions.

II. SCHEDULE OF SAMPLING AND ANALYSIS

The schedule of sampling and analysis is provided in the attached Table A·I.

III. REPORTING SCHEDULE

Reports submitted in compliance with this SMP shall be submitted by Caltrans on the
following basis:
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Monthly reporting: Monthly reports shall be submitted during all dredging and fill
placement operations. Monthly reports shall be submitted by the 15th day of the month
following the reporting period, beginning with the first month of dredging. Monthly reports
shall include the measurements, observations, and monitoring as described in Table A-I.

Final reporting: Caltrans shall notifY the Board by letter upon completion ofproject phases,
within 60 days ofcompletion of each project phase, and within 60 days ofProject
completion.

All reports shall be submitted to the Board case manager at

San Francisco Bay Regional Water Quality Control Board
1515 Clay Street, Suite 1400
Oakland, CA 94612

I, Loretta K. Barsamian, Executive Officer, do hereby certifY that the foregoing Self-Monitoring
Program:

I. Has been developed in accordance with the procedures set forth in this Board's Resolution
No. 73-I6, in order to obtain data and document compliance with discharge requirements
established in Regional Board Order No. R2-2002-0011.

2. Was adopted by the Board on, January 23,2002,

3 May be reviewed at any time subsequent to the effective date upon written notice from the
Executive Officer or request from the Discharger, and revisions will be ordered by the
Executive Officer or Board.

Loretta K. Barsamian
Executive Officer

Attachment: Table A-I
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SCHEDULE FOR SAMPLJNG,MEASUREMENTS, AND ANALYSIS

for

CALTRANS'
SAN FR..c\.NCISCO-OAKLAND BAY BRIDGE EAST SPAN SEISMIC SAFETY PROJECT

CITIES OF OAKLAND, ALAMEDA COUNTY, AND
SAN FRANCISCO, SAN FRANCISCO COUNTY.

; .,.,' ",- < ',.-,

ORDER No. R2-2002-0011
:.,,"'\".',-";:,.0',' ,<::.:,.,.- ":', --,,:.' '. ">':',' "

Table A-I; Surface Water Sampling Schedule for samples taken at near-environmentally sensitive
area sjations, as located pursuant to the SMP.

uencv

Daily

2: As specified in tbis table, or as othenvise specified in the SMP.

SMP - 10

Period2



 

 
 
 
 
 

Attachment H  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











 

 
 
 

Attachment I  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 

 

Attachment J  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 City Discharger Treatment Plant Name
WDR Discharger 

Name
Discharger 

Contact Name
Contact 

Phone No. Contact Email Mail Address
Ct Contact for Groundwater & De-

Watering Discharges Service Area of the POTW

n/a Treasure Island WPCP Treasure Island WPCP SF PUC Nathan Brennan
(415)242-
2256 X1358

mcarlin@sfwat
er.org 
nbrennan@sfw
ater.org

Michael Carlin, SFPUC, 
Planning Bureau Manager, 1141 
Market St., Suite 401, San 
Francisco, CA 94103, 415-934-
5787

Best contact is Vic Vista @ 415-274-0318 at 
the "very small" plant on TI.  Would want 
Chloride levels checked - and other 
sampling, and permit required. Yerba Buena Island and Treasure Island



Treasure Island

Colma
Brisbane

San Francisco

South San Francisco

San Francisco County - POTW Service Areas
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Prepared by:
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GIS Branch, Caltrans D4
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Galifornia Reqional Water Qualitv Gontrol Board
San Francisco Bay Region

1515 Clay Street, Suite MOA
(510) 622-2300. Fax: (510) 622-246A

http :i/www. wate rboa rd s. ca. gov

oRDER NO, R2-2006-0075
NPDES NO. GAGg12OO2

GENERAL WASTE DISCHARGE REQUIREMENTS FOR:
Discharge or Reuse of Extracted and Treated Groundwater Resulting from the
Gleanup of Groundwater Polluted by Fuel Leaks and Other Related Wastes at

Service Stations and Similar Sites

lT lS HEREBY ORDERED, that this Order supercedes Order No. 01-100 except for
enforcement purposes, and, in order to meet the provisions contained in division 7 of
the California Water Code (commencing with section 13000) and regulations adopted
thereunder, and the provisions of the federal Clean Water Act and regulations and
guidelines adopted thereunder, the Dischargers shall comply with the requirements in
this Order.

l, Bruce H. Wolfe, Executive Officer, do hereby certify that this Order, Order No. R2-
2006-0075, with all attachments is a full, true, and correct copy of an Order adopted by
the California RegionalWater Quality Control Board, San Francisco Bay Region, on

Table 1. Administrative Information
This Order was adopted by the Regional Water Board on: November 13,2006
This Order shall become effective on: January 12,2007
This Order shall expire on: January 12,2012

The U.S. Environmental Protection Agency (USEPA) and the RegionalWater Board have classified the
discharges under this General National Pollutant Discharge Elimination System (NPDES) Permit as minor
discharges.

To obtain coverage under this general permit, Dischargers must submit a Notice of Intent (NOl) Form as
described in Attachments B and C and a filing fee equivalent to the first year's annual fee. lf the NOI is
complete, authorization to initiate discharge will be issued by the RegionalWater Board Executive Officer.
The Dischargers who need to discharge treated groundwater after the expiration date of this Order shall file
a complete Notice of Intent (NOl), as a Report of Waste Discharge in accordance with Title 23, California
Code of Regulations, and as an application for proposed discharge no later than July 15,2011, which is 180
days in advance of the Order expiration date, as application for issuance of new waste discharge
requirements (see Attachments B and C). The terms and conditions of this Order will be automatically
continued after the expiration date of this Order for the Dischargers who submitted a complete NOI and will
remain in effect until a new Order is adopted by the Regional Water Board. In order to assure no lapse in
NPDES permit coverage for authorized discharges, the Dischargers who submitted a complete NOI will then
be subject to the new Order pending receipt of a new discharge authorization.

November 13, 2006.

Bruce H. W
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Fuel General NPDES Permit No. CAG912002

I. FACILITY INFORMATION

The regulated facilities under this Order are normally groundwater treatment facilities
located at active or closed service stations or construction sites with the need for
short or long term dewatering. These groundwater treatment facilities are in
operation to extract and treat groundwater polluted mainly by fuel leaks. Facility
information for each discharge shall be included in the Notice of lntent (NOl) Form
submitted for that discharge (see Attachments B and C).

II. FINDINGS

The California Regional Water Quality Control Board, San Francisco Bay Region
(hereinafter Regional Water Board), finds:

A. Background. There are 55 underground fuel storage tanks operators, current
property owners, or previous property owners (hereinafter current Dischargers)
currently authorized to discharge pursuant to Order No. 01-100, NPDES Permit
No. CAG912OO2. Of the current Dischargers, 37 submitted a Report of Waste
Discharge and applied for a NPDES permit renewal to discharge up to 150
gallons per minute (gpm) of treated wastewater from their groundwater extraction
and treatment facilities, hereinafter Facility or Facilities. The Regional Water
Board will complete the review of these applications during the period starting
after the adoption date of this Order and ending before effective date of this
Order.

For the purposes of this Order, references to the "Discharge/' or "permittee" in
applicable federal and state laws, regulations, plans, or policy are held to be
equivalent to references to the Discharger(s) herein.

B. Facility Description. Most Dischargers authorized under this general permit use
aeration and/or granular activated carbon (GAC) systems to treat their pollutants
of concern. Treated wastewaters are normally discharged through storm drain
systems, rivers, and/or creeks to the Bay. A complete description of the
treatment system installed at each facility is required to be completely
documented in the Notice of lntent submitted by each Discharger (Attachments B
and C).

G. Legal Authorities. This Order is issued pursuant to section 402 of the federal
Clean Water Act (CWA) and implementing regulations adopted by the U.S.
Environmental Protection Agency (USEPA) and chapter 5.5, division 7 of the
California Water Code (commencing with section 13370). lt shall serve as a
NPDES permit for point source discharges from this facility to surface waters.
This Order also serves as Waste Discharge Requirements (WDRs) pursuant to
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article 4, chapter 4, division 7 of the Water Code (commencing with section
13260).

States may request authority to issue general NPDES permits pursuant to 40
CFR Section 122.28. On June 8, 1989, the State Water Resources Control
Board (State Water Board) submitted an application to the USEPA requesting
revisions to its NPDES Program in accordance with 40 CFR 122.28,123.62, and
403.10. The application included a request to add general permit authority to its
approved NPDES Program. On September 22,1989, the USEPA, Region 9,
approved the State Water Board's request and granted authorization for the
State to issue general NPDES permits.

Background and Rationale for Requirements. The RegionalWater Board
developed the requirements in this Order based on information submitted as part
of the applications, through monitoring and reporting programs, and other
available environmental information. The Fact Sheet (Attachment F), which
contains background information and rationale for Order requirements, is hereby
incorporated into this Order and constitutes part of the Findings for this Order.
Attachments A through E and G through I are also incorporated into this Order.

Galifornia Environmental Quality Act (GEQA). UnderWater Code section
13389, this action to adopt an NPDES permit is exempt from the provisions of
CEQA, Public Resources Code sections 21100-21177.

Technology-based Effluent Limitations. Title 40 of the Code of Federal
Regulations (Hereinafter 40 CFR) at section 122.44(a) requires that permits
include applicable technology-based limitations and standards. This Order
includes technology-based effluent limitations based on Best Professional
Judgment (BPJ) in accordance with 40 CFR Section 125.3. A detailed discussion
of the technology-based effluent limitations development and BPJ is included in
the Fact Sheet (Attachment F).

Water Quality-based Effluent Limitations.40 CFR Section 122.44(d) requires
that permits include effluent limitations for all pollutants that are or may be
discharged at levels that have the reasonable potential to cause or contribute to
an exceedance of a water quality standard, including numeric and narrative
objectives within a standard. Where reasonable potential has been established
for a pollutant, but there is no numeric criterion or objective for the pollutant,
water quality-based effluent limitations (WQBELs) may be established: (1) using
USEPA criteria guidance under CWA section 304(a), supplemented where
necessary by other relevant informationi (2) on an indicator parameter for the
pollutant of concern; or (3) using a calculated numeric water quality criterion,
such as a proposed state criterion or policy interpreting the state's narrative
criterion, supplemented with other relevant information, as provided in section
122.44(d)(1)(vi).

E.

F.

G.
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Water Quality Gontrol Plans. The RegionalWater Board adopted a Water
Quality Control Plan for the San Francisco Bay Basin (hereinafter Basin Plan) on
June 21, 1995, and amended this plan on January 2,2004, and November 16,
2005. This later amendment will be final after approval from the State Water
Board and Office of Administrative Law. The Basin Plan designates beneficial
uses, establishes water quality objectives, and contains implementation
programs and policies to achieve those objectives for all waters addressed
through the plan. The Basin Plan at Page 2-5 states that the beneficial uses of
any specifically identified water body generally apply to its tributary streams. The
Basin Plan may not specifically identify beneficial uses for every receiving water
regulated under this permit, but may identify present and potential uses for the
downstream water body, to which the receiving water, via an intermediate water
body, is tributary. These potential and existing beneficial uses are municipal and
domestic supply, fish migration and fish spawning, industrial service supply,
navigation, industrial process supply, marine habitat, agricultural supply,
estuarine habitat, groundwater recharge, shellfish harvesting, water contact and
non-contact recreation, ocean, commercial, and sport fishing, wildlife habitat,
areas of special biological significance, cold freshwater and warm freshwater
habitat, and preservation of rare and endangered species for surface waters and
municipal and domestic supply, industrial service supply, industrial process
supply, agricultural supply, and freshwater replenishment for groundwaters. ln
addition, the Basin Plan implements State Water Board Resolution No. 88-63,
which established state policy that all waters, with certain exceptions, should be
considered suitable or potentially suitable for municipal or domestic supply.
Requirements of this Order implement the Basin Plan.

The State Water Board adopted a Water Quality Control Plan for Control of
Temperature in the Coastal and lnterstate Water and Enclosed Bays and
Esfuaries of Californrb (Thermal Plan) on May 18,1972, and amended this plan
on September 18, 1975. This plan contains temperature objectives for surface
waters. Requirements of this Order implement the Thermal Plan.

National Toxics Rule (NTR) and Galifornia Toxics Rule (GTR). USEPA
adopted the NTR on December 22, 1992, and later amended it on May 4, 1995,
and November 9, 1999. About forty criteria in the NTR applied in California. On
May 18, 2000, USEPA adopted the CTR. The CTR promulgated new toxics
criteria for California and, in addition, incorporated the previously adopted NTR
criteria that were applicable in the state. The CTR was amended on February
13,2001. These rules contain water quality criteria for priority pollutants.

State lmplementation Policy. On March 2,2000, the State Water Board
adopted the Policy for Implementation of Toxics Standards for lnland Surface
Waters, Enclosed Bays, and Estuaries of California (State lmplementation Policy
or SIP). The SIP became effective on April 28,200A, with respect to the priority
pollutant criteria promulgated for California by the USEPA through the NTR and
to the priority pollutant objectives established by the RegionalWater Board in the

J.
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Basin Plan. The SIP became effective on May 18, 2000, with respect to the
priority pollutant criteria promulgated by the USEPA through the CTR. The State
Water Board adopted amendments to the SIP on February 24,2005, that
became effective on July 13, 2005. The SIP establishes implementation
provisions for priority pollutant criteria and objectives and provisions for chronic
toxicity control. Requirements of this Order implement the SlP.

K. Gompliance Schedules and Interim Requirements. (Not applicable)

L. Alaska Rule. On March 30, 2000, USEPA revised its regulation that specifies
when new and revised state and tribal water quality standards (WOS) become
effective for CWA purposes. (40 CFR S 131 .21;65 Fed. Reg. 24641 (April27,
2000).) Under the revised regulation (also known as the Alaska rule), new and
revised standards submitted to USEPA after May 30, 2000, must be approved by
USEPA before being used for CWA purposes. The final rule also provides that
standards already in effect and submitted to USEPA by May 30, 2000, may be
used for CWA purposes, whether or not approved by USEPA.

M. Antidegradation Policy. 40 CFR Section 131.12 requires that the state water
quality standards include an antidegradation policy consistent with the federal
policy. The State Water Board established California's antidegradation policy in
State Water Board Resolution No. 68-16. Resolution No. 68-16 incorporates the
federal antidegradation policy where the federal policy applies under federal law.
Resolution No. 68-16 requires that existing quality of waters be maintained
unless degradation is justified based on specific findings. The Regional Water
Board's Basin Plan implements, and incorporates by reference, both the state
and federal antidegradation policies. As discussed in detail in the Fact Sheet,
the permitted discharge is consistent with the antidegradation provision of section
131.12 and State Water Board Resolution No. 68-16.

N. Anti-Backsliding Requirements. Sections 402(o)(2)and 303(d)(4) of the CWA
and federal regulations at title 40, Code of Federal Regulations section 122.44(l)
prohibit backsliding in NPDES permits. These anti-backsliding provisions require
effluent limitations in a reissued permit to be as stringent as those in the previous
permit, with some exceptions where limitations may be relaxed. All effluent
limitations in this Order are at least as stringent as the effluent limitations in the
previous Order.

O. Monitoring and Reporting. 40 CFR Section 122.48 requires that all NPDES
permits specify requirements for recording and reporting monitoring results.
Water Code sections 13267 and 13383 authorizes the Regional Water Board to
require technical and monitoring reports. The Monitoring and Reporting Program
(MRP) establishes monitoring and reporting requirements to implement federal
and State requirements. This Monitoring and Reporting Program is provided in
Attachment E.



od",N".??-9$foo?s
Fuel General NPDES Permit No. CAG912002

Standard and Special Provisions. Standard Provisions, which apply to all
NPDES permits in accordance with 40 CFR section 122.41, and additional
conditions applicable to specified categories of permits in accordance with 40
CFR section 122.42 and as modified for this general permit, are provided in
Attachment D. The Discharger must comply with all standard provisions and with
those additional conditions that are applicable under section 122.42. The
Regional Water Board has also included in this Order special provisions
applicable to the Dischargers. A rationale for the special provisions contained in
this Order is provided in the attached Fact Sheet.

Provisions and Requirements lmplementing State Law. The
provisions/requirements in subsections lV.B, lV.C, V.B, and Vl.C of this Order
are included to implement state law only. These provisions/requirements are not
required or authorized under the federal CWA; consequently, violations of these
provisions/requirements are not subject to the enforcement remedies that are
available for NPDES violations.

Notification of Interested Parties. The RegionalWater Board has notified the
Discharger and interested agencies and persons of its intent to prescribe Waste
Discharge Requirements for the discharge and has provided them with an
opportunity to submit their written comments and recommendations. Details of
notification are provided in the Fact Sheet of this Order.

Gonsideration of Public Gomment. The Regional Water Board, in a public
meeting, heard and considered all comments pertaining to the discharge. Details
of the Public Hearing are provided in the Fact Sheet of this Order.

III. DISGHARGE PROHIBITIONS

P.

o.

R.

S.

A.

B.

The discharge of extracted and treated groundwater polluted by fuel leaks and
other related wastes at service stations and similar sites and related wastes to
surface waters is prohibited unless an NOI application for proposed discharge
has been submitted and the Executive Officer has provided the Discharger with
an authorization to initiate the discharge.

The discharge shall be limited to extracted and treated groundwater and those
added treatment chemicals approved by the Executive Officer which do not
adversely affect the environment and comply with the requirements of this Order.

The discharge of extracted and treated groundwater from a specific site in
excess of the flow rate specified in the authorization to discharge by the
Executive Officer is prohibited.

c.
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The discharge shall cause no scouring or erosion at the point where the storm
drain discharges into the receiving waters.

Neither the treatment nor the discharge of pollutants shall create a pollution,
contamination, or nuisance, as defined by Section 13050 of the California Water
Code.

F. Bypass or overflow of untreated or partially treated groundwater polluted by fuel
leaks or other wastes to waters of the State either at the treatment system or
from any of the collection or transport systems or pump stations tributary to the
treatment system is prohibited.

IV. EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS

A. Effluent Limitations (Surface water discharges only)

1. Organic Pollutants: The discharge of the effluent shall maintain compliance
with the following effluent limitations at a discharge point after full treatment
but before it joins or is diluted by any other waste stream, body of water, or
substance:

Table 2. Effluent Limitations for Toxics Pollutants
No. Compound CAS Number 3olumn A: Discharge to Drinking Water

Areas (see Note 2)
Column B: Discharge to Other Surface Water

Areas

Average Monlnly
:ffluent Limitation

(ug/L)

Maxrmum ualy
Effluent Limitation

(us/L)

Average Monthly
Effluent Limitation

(ug/L)

Maximum Daily Effluent
Limitation

(ug/L)

1 lenzene 7',t432 1 5

2 larbon Tetrachloride 56235 o.25
(see Note 1

0.50 AA 5

2 lhloroform 67663 5

4 ,1 -Dichloroethane 75343 5 5

,2-Dichloroethane 107062 0.36
(see Note 1

0.5

6 ,1-Dichloroethylene 75354 0.057
(see Note 1

0.1 1

(see Note 1

3.2

ithylbenzene 100414 5

8 uernyrene unronoe
Dichloromethane)

75492 4.7 5

I fetrachloroethvlene 127184 0.8 t-o

10 otuene 108883

11 lis 1.2-Dichloroethvlene 156592 5

tz f rans 1,2-Dichloroethylen€ 156605 5

13 1 .1-Trichloroethane 71 556 5

14 .1 .2-Trichloroethane 79005 0.6 1.2

D.

E.
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pH: The pH of the discharge shall not exceed 8.5 nor be less than 6.5.

Toxicity: The survival of rainbow trout test fish in 96-hour static renewal
bioassays (EPA-821-R-02-012 Test method 2019.0) of the discharge shall be
not less than a three sample moving median of 90% survival and a single test
value of not less than 70% survival.

Land Discharge Specifications. (Not applicable)

Reclamation Specifications - Water Reuse

1. Reuse Policy: The Regional Water Board adopted Resolution No. 88-160 on
October 19, 1988. The Resolution urges Dischargers of extracted
groundwater from site cleanup projects to reclaim their effluent and that when
reclamation is not technically and/or economically feasible, to discharge to a
publicly owned treatment works (POTW). lf neither reclamation nor discharge
to a POTW is technically or economically feasible and if beneficial uses of the
receiving water are not adversely affected, it is the intent of the Regional
Water Board to authorize the discharge of treated extracted groundwater in
accordance with the requirements of this Order.

2. Reuse Allowed: This Order permits reuse or reclamation of extracted treated
groundwater in conjunction with the discharge to surface water, except for
purposes of recharge or reinjection. Reuse of extracted treated groundwater

2.

3.

B.

c.

No. CAS Number Column A: Discharge to Drinking Water
Areas (see Note 2)

Column B: Discharge to Other Surface Water
Areas

Average Monthly
Effluent Limitation

(ugiL)

Maximum Daily
Effluent Limitation

(ug/L)

Average Monthly
Effluent Limitation

(ug/L)

Maxmum uaily Emuenl
Limitation

(ug/L)
iA -richloroethylene

79016 2.7 5 5

16 /inyl Chloride 75014 1

17
-otal 

Xylenes 1330207 c

18 /ethyl Tertiary Butyl Ether
MTBE)

1634044 5 c

19 otal Petroleum
lydrocarbons (as
iasoline or as Diesel)

50 50

20 :thylene Dibromide
1,2-Dibromoethane)

1 06934 0.05
(see Note 1)

5

21 :richloro-
rifluoroethane

761 31 5 5

Notes:
1) lf reported detection level is greater than effluent limit, then a non-detect result using a 0.5 ugiL detection level will not be deemed to be
out of compliance.
2) Drinking water areas are defined as surface waters with the existing or potential beneficial uses of'municipal and domestic supplf and
"groundwater recharge" (the lafter includes recharge areas to maintain salt balance or to halt salt water intrusion into fresh water
aolrifersl
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can take many forms, such as irrigation of landscaping or agriculture, dust
control or soil compaction on construction sites, and industrial water supply.

3. Water Reclamation Specifications (water reuse only)

Water reclaimed for beneficial reuse as applied shall meet the
requirements in Section B- Effluent Limitations.
The water reclamation activities shall be described in the Discharger's
NOl, including method of any additional treatment and location and type of
water reuse.
No reclaimed water shall be allowed to escape from the authorized use
area by airborne spray, nor by surface flow except in minor amounts
associated with good irrigation practice, nor from conveyance facilities.
Reclamation involving irrigation shall not occur when the ground is
saturated.
The use of reclaimed water shall not impair the quality of waters of the
State, nor shall it create a nuisance as defined by Section 13050(m) of the
California Water Code.
Adequate measures shall be taken to minimize public contact with
reclaimed water and to prevent the breeding of flies, mosquitoes, and
other vectors of public health significance during the process of reuse.
Appropriate public warnings must be posted to advise the public that the
water is not suitable for drinking. Signs must be posted in the area, and all
reclaimed water valves and outlets appropriately labeled.
There shall be no cross-connection between the potable water supply and
piping containing treated groundwater intended for reuse.
Water reclamation consisting of recharge or reinjection is not authorized
under this Order.

V. RECEIVING WATER LIMITATIONS

A. Surface Water Limitations

Receiving water limitations are based on water quality objectives contained in the
Basin Plan and are a required part of this Order. The discharge shall not cause
the following in surface receiving waters:

1. Narrative Limits: The discharge shall not cause the following conditions to exist in
waters of the State at any place:

a. Floating, suspended, or deposited macroscopic particulate matter or foam;
b. Bottom deposits or aquatic growths;
c. Alteration of temperature, turbidity, taste, odor, or apparent color beyond

present natural background levels;

a.

b.

c.

d.

f.

g.

h.
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Visible, floating, suspended, or deposited oil or other products of
petroleum origin;
Toxic or other deleterious substances to be present in concentrations or
quantities that will cause deleterious effects on aquatic biota, wildlife, or
waterfowl, or which render any of these unfit for human consumption
either at levels created in the receiving waters or as a result of biological
concentration.

2. Numerical Limits: The discharge shall not cause the following limits to be
exceeded in waters of the State in any place within one foot of the water surface:

a. Dissolved oxygen:
For alltidalwaters:

ln the Bay downstream of Carquinez Bridge - 5.0 mg/l minimum
Upstream of Carquinez Bridge - 7.0 mg/l minimum

For nontidalwaters:
Waters designated as cold water habitat - 7 .0 mgll minimum
Waters designated as warm water habitat - 5.0 mg/l minimum

For all inland surface waters:
The median dissolved oxygen concentration for any three
consecutive months shall not be less than 80% of the dissolved
oxygen content at saturation. When natural factors cause
concentrations less than that specified above, then the discharge
shall not cause further reduction in ambient dissolved oxygen
concentrations.

b. pH: The pH shall not be depressed below 6.5 nor raised above 8.5, nor
caused to vary from normal ambient pH by more than 0.5 pH units.

3. More Stringent Standards May Apply: The discharge shall not cause or
contribute to a violation of any applicable water quality standard for receiving
waters adopted by the Regional Water Board or the State Water Board as
required by the Clean Water Act and regulations adopted there under. lf more
stringent applicable water quality standards are promulgated or approved
pursuant to Section 303 of the Clean Water Act, or amendments thereto, the
Regional Water Board will revise and modify this Order in accordance with such
more stringent standards.

B. Groundwater L.imitations

The discharge shall cause no violation of the Basin Plan water quality standards for
receiving groundwaters.

d.

e.
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VI. PROVISIONS

A. Standard Provisions.

The Dischargers shall comply with all Federal and all Standard Provisions for
General Permits Standard Provisions included in Attachment D of this Order.

Monitoring and Reporting Program Requirements.

The Dischargers shall comply with the Monitoring and Reporting Program (MRP),
and future revisions thereto, in Attachment E of this Order.

Dischargers authorized under this permit, especially the Dischargers with flow rate
exceeding 10 gpm, may be required to comply with additional monitoring
requirements. The Executive Officer will specify such additional monitoring
requirements in the authorization letter. Examples of additional monitoring that
could be required are listed below:

a. Monitoring Required to Respond to a Complaint received about a Facility
authorized to discharge under this permit,

Storm Water Monitoring,
Dioxins and Furans Monitoring,
Regional Monitoring Program Monitoring,
Additional Discharge Observations, and
Additional Effluent and Ambient Priority Pollutant Scans.

Special Provisions.

Reopener Provisions. The RegionalWater Board may modify or reopen this
Order prior to its expiration date in any of the following circumstances:

lf present or future investigations demonstrate that the discharge(s)
governed by this Order will, or cease to, have adverse impacts on water
quality and/or beneficial uses of the receiving waters;

As new or revised WQOs come into effect for the San Francisco Bay
estuary and contiguous water bodies (whether statewide, regional, or site-
specific). In such cases, effluent limitations in this Order will be modified
as necessary to reflect updated WQOs;

lf translator or other water quality studies provide a basis for determining
that a permit condition(s) should be modified;

An administrative or judicial decision on a separate NPDES permit or
WDR that addresses requirements similar to this discharge; and

B.

1.

2.

b.
c.
d.
e.
f.

G.

1.

a.

b.

d.
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e. as authorized by law.

The Dischargers may request permit modification based on the above. The
Dischargers shall include in any such request an antidegradation and
antibacksliding analysis.

Notice of Intent (NOl) or Modified NOI Application: The NOI or Modified NOI
application for each point of proposed discharge to a storm drain system shall
contain the information required in the Notice of lntent Form as explained in
Attachments B and C of this Order and as may be amended by the Executive
Officer.

NOI Review: Upon receipt of a complete NOI application package for
proposed discharge, the EXecutive Officer will review the application to
determine whether the proposed Discharger is eligible to discharge waste
under this general permit. The application package shall document that:

a. The proposed discharge results from the cleanup of groundwater polluted
by fuel leaks and other related wastes at service stations and similar sites
with similar wastes;

b. The proposed Discharger has met the provisions of Resolution No.
88-160; and

c. The proposed treatment system and associated operation, maintenance,
and monitoring plans are capable of ensuring that the discharge will meet
the provisions, prohibitions, effluent limitations, and receiving water
limitations of this Order.

Discharge Authorization: lf the Executive Officer determines that the
proposed Discharger is eligible to discharge waste under this general permit,
the Executive Officer will authorize the proposed discharge. This discharge
authorization may be terminated by the Executive Officer at any time.

Non-Compliance As A Violation: Upon receipt of the Executive Office/s
discharge authorization, the Discharge(s) shall comply with all applicable
conditions and limitations of this Order and its Attachments. Any permit
noncompliance (violations of requirements in this Order or Monitoring
Program) constitutes a violation of the Clean Water Act and the California
Water Code and is grounds for enforcement action, permit or authorization
termination, revocation and reissuance, modification, the issuance of an
individual permit, or denial of a renewal application.

Triggers: The following triggers are not effluent limitations, and should not be
construed as such. lnstead, they are levels at which additional investigation
is warranted to determine whether a numeric limit for a particular constituent
is necessary. lf any constituent in the effluent of a discharge exceeds the

4.

5.

6.
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corresponding trigger as listed in the Table 3 below, then the Discharger shall
take three additional samples (three influent and three effluent) for each
exceeded constituent during the following calendar quarter and conduct
activities as explained in the Provisions Vl.C.7, Vl.C.8, or Vl.C.9. lf this
monitoring activity has already been completed in the past, then summarize
the results including the design of any installed treatment unit.

Table 3. Trigger Gompounds or Gonstituents
CAS Number Trigger (ug/L)

Antimony 7440360 o

Arsenic 7440382 10

Beryllium 7440417 1

Cadmium 7440439 0.07

Chromium (total) 18540299 1 1 (See Note 1)

Chromium (Vl) 18540299 11

Copper 7440508 3.1

Lead 7439921 2.0

Mercury 7439976 0.025

Nickel 7440020 8.2

Selenaum 7782492

Silver 7440224 1.9

Thallium 74/rO280 0.1

Zinc 7440666 35

Cyanide 57125 1.0

Asbestos 1332214 7 MFibers/L

2,3,7,8-TCDD (Dioxin) 1746016 0.00000001 3

Acrylonitrile 107131 2.0

Bromoform 75252 4.3

Chlorodibromomethane 124481 0.401

Dichlorobromomethane 75274 0.56

| ,2-Dichloropropane 78875 0.50

1,3-Dichloropropylene 542756 o.2

1,1,2,2-f ett achl oroetha ne 79345 nl

Pentachlorophenol 87865 0.28

2,4,6-Trichlorophenol 88062

Benzidine 92E75 0.00012

Benzo(a)Anthracene 56553 0.0044

Benzo(a)Pyrene 50328 0.004

Benzo(b)Fluoranthene 205992 0.0044

Benzo(k)Fluoranthene 207089 0.0044

Bis(2-Chloroethyl)Ether 111444 0.031

brsIz-tsrnytnexy')Hnlnatate 1',t7817 1.8

Chrysene 2180',t9 o.oo44

Dibenzo(a,h)Anthracene 53703 0.0044

3,3LDichlorobenzidine 91 941 0.04

2,4-Dinitrotoluene 121142 0.1 1

1,2-Diphenylhydrazine 122667 0.04
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Triggers Case 1: lf the results of the three additional samples for the effluent
do not exceed the triggers, the Discharger shall report the results to the
Executive Officer in the next Monitoring Report, and shall return to the
schedule of sampling and analysis in the attached MRP (Attachment E).

Triggers Case 2: lf the results of any one of the three additional samples8.

Gompound GAS Number Trigger (ug/L)

Hexachlorobenzene 11E741 0.00075

Hexachlorobutadiene 87683 o.44

Hexachloroethane 6772'l 1.9

Indeno(1,2,3-cd)Pyrene 193395 0.0044

N-Nitrosodimethvlamine 62759 0.00069

N-ryitrosodi-n-Propylamine 621647 0.005

Aldrin 309002 0.00013

alpha-BHC 319846 0.0039

beta-BHC 319857 0.014

gamma-BHC 58899 0.019

Chlordane 57749 0.00057

4,4',-DDr 50293 0.00059

4,4'.DDE 72559 0.00059

4,4'.DDD 72548 0.00083

Dieldrin 60571 0.00014

alDha-Endosulfan 959988 0.0087

beta-Endosulfan 3321 3659 0.0087

Endrin 72208 0.0023

Endrin Aldehvde 74219U 0.76

Heptachlor 76448 0.00021

Heptachlor Epoxide 1024573 0.0001

Polychlorinated biphenyls (PCBs) total 1336363 0.00017

Toxaphene 8001352 0.0002

1,4-Dioxane 123911 3

Perchlorate 14797730 5

F rcon 12 (Dichlorodifl uoromethane) 75718 0.19

Other Oxygenates (Other than MTBE) 0

OtherVOCS

Other SVOCS

Turbidity (Units) 5

Odor-Threshold (Units) 3

Total Petroleum Hydrocarbons other than Gasoline and Diesel 50 (See Note 2)

Sulfate 250,000

Foaming Agents 500

Color (Units) 15

.egend:
)AS = Chemical Abstract System or Service
,lotes:

1) lf total chromium concentration exceeds 1 1 then Chromium (Vl) analysis shall also be done.
2) lf a Discharger is reporting monitoring data with a detection level higher than 50 ug/|, the reason for a higher detectior

level shall be fully explained in the monitorinq report.
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exceed the triggers, the Discharger has two options. Option one is submitting
a rationale for not doing the special studies as described in the last paragraph
of Vl.C.9. Option two is performing the following three tasks listed below:

a. Calculate the median and maximum concentration values for the
exceeded trigger constituent, using the three recent samples and all
samples collected and analyzed for that constituent in the previous 12-
month period.

b. Estimate the mass load discharged in the previous 12-month period for
the exceeded trigger constituent. Report the results in grams per day and
in kilograms per year, using the average discharge rate for the previous
12-month period.

c. Report the results to the Executive Officer in the next Self-Monitoring
Report, and return to the schedule of sampling and analysis in the Self-
Monitoring Program.

Triggers Case 3: lf the results of two or three of the additional samples
exceed the triggers, the Discharger shall perform the following:

a. Calculate median and maximum concentration values and mass load for
the constituent, as described in Case 2 above.

b. Explain or identify source(s) of the trigger constituent. lf the trigger
constituent is a byproduct of a decomposed compound, list all of the
byproduct components and when each of these components will be
formed during the decomposition process.

c. Define the properties of the exceeded trigger constituent and, if applicable,
the decomposing compound with all of its byproduct components. Attach
Material Safety Data Sheets, if available or applicable.

d. Document what standard or customized EPA approved test methods are
used to detect this compound.

e. List and evaluate all available technologies for treatment or pre-treatment
of this exceeded trigger constituent and, if applicable, the decomposing
compound with all of its byproduct components. This evaluation may
include the cost of increased treatment to reduce the exceeded trigger
constituent and any applicable the decomposing compound with all of its
byproduct components and the amount of reduction in terms of
concentration.

f. Discuss any proposed plan for pilot bench scale and field tests for
treatment of this exceeded trigger constituent and, if applicable, the
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decomposing compound with all of its byproduct components and
associated timetable.

g. Determine the best available technology economically achievable for
treatment of this exceeded trigger constituent and, if applicable, the
decomposing compound with all of its byproduct components, or propose
the next step after obtaining the results of the pilot tests.

h. lf the results of the evaluation indicate that the additional treatment of the
discharge does not appear to be a feasible option, then:

1) Perform an evaluation of the potential adverse impacts to the
beneficial uses of the receiving water. The evaluation should include, but
need not be limited to, description of the beneficial uses specific to the
receiving water, physical and chemical characteristics of the water body
and sediment, and the physical, chemical, or biological effects from the
constituent(s) on the beneficial uses. For inorganic compounds (also
known as metals), include discussions regarding effects related to total or
dissolved fraction (i.e., metals translators) and hardness with hardness-
dependent objectives. lf exceedances are only for metals with hardness-
dependent objectives, then the Discharger may conduct a hardness study
prior to completing this task.

2) lf the receiving water study finds that the discharge has potential to
cause adverse impacts to beneficial uses of the receiving water, then
evaluate control measures other than treatment to reduce the
constituent(s) of concern in the discharge, such as re-evaluating options
for re-use, discharge to POTW, or alternatives to groundwater extraction.

i. Within 180 days of the Discharger receiving results of the confirmation
sampling, report the results of tasks (a) through (h) above to the Executive
Officer, including a proposed method to eliminate or minimize future
exceedances, or provide a rationale for why no change to the existing
treatment program should take place. The Discharger may be required to
perform additional evaluations or take additional actions, as deemed
necessary by the Executive Officer. The Discharger may apply or may be
required to apply for an individual NPDES permit. lf the Executive Officer
determines that additional numeric limits are necessary for a particular
compound or constituent (including but not limited to a VOC), these limits
will be calculated using the procedures specified in the SlP, Basin Plan,
and applicable USEPA regulations.

As an alternative, the Discharger may submit a specific technical rationale for
not conducting the above special studies, subject to the Executive Officer's
approval. Examples of acceptable rationales to the Executive Officer could be
submitting a copy of a technical report prepared previously or if the



10.

o..0"' *" ??-9$Jo.toru
Fuel General NPDES Permit No. CAG912002

Discharger is contributing funds for a joint special studies addressing the
same questions discussed above for this exceeded trigger constituent and, if
applicable, the decomposing compound with all of its byproduct components.

Exceedance of the same Triggers: lf an exceedance of the same trigger in
Table 3 occurs less than 60 months after completion of the required tasks in
Provisions V|.7, Vl.8 or V1.9, then the Executive Officer may waive the
evaluation required above. This waiver will not apply if a different constituent
or compound exceeds the triggers set in Tables 3. In that case, the
Discharger shall perform an evaluation for that constituent or compound.
During and after any additional monitoring, the Discharger shall continue the
required schedule of sampling and analysis as required in the MRP
(Attachment E).

Individual NPDES Permit May Be Required: The USEPA Administrator may
request the Regional Water Board Executive Officer to require any Discharger
authorized to discharge waste by the general permit to subsequently apply for
and obtain an individual NPDES permit. The Executive Officer may require
any Discharger authorized to discharge waste by a general permit to
subsequently apply for and obtain an individual NPDES permit. An interested
person may petition the Executive Officer or the Regional Administrator to
take action under this provision. Cases where an individual NPDES permit
may be required include the following:

a. The Discharger is not in compliance with the conditions of this
Order or as authorized by the Executive Officer;

b. A change has occurred in the availability of demonstrated
technology or practices for the control or abatement of pollutants
applicable to the point source;

c. Effluent limitation guidelines are promulgated for point sources
covered by the general NPDES permit;

d. A water quality control plan containing requirements applicable to
such point sources is approved; or

e. The requirements of 40 CFR 122.28(a'1, as explained in Finding No.
ll.C, are not met.

Treatment Reliability: The Dischargers shall, at alltimes, retain a professional
engineer certified in State of California to oversee the design, and operation
and maintenance of the treatment system to properly operate and maintain all
facilities that are used by the Dischargers to achieve compliance with this
Order. Proper operation and maintenance also includes adequate laboratory
controls and appropriate quality assurance procedures. All of these
procedures shall be described in an Operation and Maintenance manual.
The Discharger shall keep in a state of readiness all systems necessary to
achieve compliance with the conditions of this Order. All systems, both those
in service and reserve, shall be inspected and maintained on a regular basis.

11.

12.
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Records shall be kept of the tests and made available to the Regional Water
Board for at least five years. Additional requirements for compliance with this
provision are explained in Attachments B and C of the Order.

No Preemption. This Order permits the discharge of treated groundwater to
waters of the State subject to the prohibitions, effluent limitations, and
provisions of this Order. lt does not pre-empt or supersede the authority of
municipalities, flood control agencies, or other local agencies to prohibit,
restrict, or control discharges of waste to storm drain systems or other
watercourses subject to their jurisdiction.

VII. COMPLIANCE DETERMINATION

Compliance with the effluent limitations contained in Section lV of this Order will be
determined as specified below:

A. General.
Compliance with effluent limitations for priority pollutants shall be determined
using sample reporting protocols defined in the MRP and Attachment A of this
Order. For purposes of reporting and administrative enforcement by the
Regional and State Water Boards, the Discharger shall be deemed out of
compliance with effluent limitations if the concentration of the priority pollutant in
the monitoring sample is greater than the effluent limitation and greater than or
equal to the reporting level (RL).

B. Multiple Sample Data.

When determining compliance with an AMEL or MDEL for priority pollutants and
more than one sample result is available, the Discharger shall compute the
arithmetic mean unless the data set contains one or more reported
determinations of "Detected, but Not Quantified" (DNQ) or "Not Detected" (ND).
ln those cases, the Discharger shall compute the median in place of the
arithmetic mean in accordance with the following procedure:

1. The data set shall be ranked from low to high, ranking the reported ND
determinations lowest, DNQ determinations next, followed by quantified
values (if any). The order of the individual ND or DNQ determinations is
unimportant.

2. The median value of the data set shall be determined. lf the data set has an
odd number of data points, then the median is the middle value. lf the data
set has an even number of data points, then the median is the average of the
two values around the middle unless one or both of the points are ND or
DNQ, in which case the median value shall be the lower of the two data
points where DNQ is lower than a value and ND is lower than DNQ.

13.





ATTACHMENT A - DEFINITIONS

Arithmetic Mean (p), also called the average, is the sum of measured values divided by the
number of samples. For ambient water concentrations, the arithmetic mean is calculated as
follows:

Arithmetic mean = pr = xx / n where: xx is the sum of the measured ambient water

::L?::5:tions'andnisthenumberof

Average Monthly Effluent Limitation (AMEL): the highest allowable average of daily
discharges over a calendar month, calculated as the sum of all daily discharges measured
during a calendar month divided by the number of daily discharges measured during that
month.

Bioaccumulative pollutants are those substances taken up by an organism from its
surrounding medium through gill membranes, epithelial tissue, or from food and subsequently
concentrated and retained in the body of the organism.

Carcinogenic pollutants are substances that are known to cause cancer in living organisms.

Coefficient of Variation (GV) is a measure of the data variability and is calculated as the
estimated standard deviation divided by the arithmetic mean o:f the observed values.

Detected, but Not Quantified (DNO) are those sample results less than the RL, but greater
than or equal to the laboratory's MDL.

Dilution Gredit is the amount of dilution granted to a discharge in the calculation of a water
quaf ity-based effluent limitation, based on the allowance of a specified mixing zone. lt is
calculated from the dilution ratio or determined through conducting a mixing zone study or
modeling of the discharge and receiving water.

Duly Authorized Representative is one whose:

a. Authorization is mbde in writing by a principal executive officer or ranking elected
official;

b. Authorization specifies either an individual or a position having responsibility for the
overall operation of the regulated facility or activity, such as general partner in a
partnership, sole proprietor in a sole proprietorship, the position of plant manager,
operator of a well or a well field, superintendent, position of equivalent responsibility, or
an individual or position having overall responsibility for environmental matters for the
company (A duly authorized representative may thus be either a named individual or
any individual occupying a named position).

Effluent Goncentration Allowance (ECA) is a value derived from the water quality
criterion/objective, dilution credit, and ambient background concentration that is used, in
conjunction with the coefficient of variation for the effluent monitoring data, to calculate a long-
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term average (LTA) discharge concentration. The ECA has the same meaning as waste load
allocation (WLA) as used in USEPA guidance (Technical Support Document For Water
Quality-based Toxics Control, March 1991 , second printing, EPN505|2-90-001).

Estimated Ghemical Goncentration is the estimated chemical concentration that results from
the confirmed detection of the substance by the analytical method below the ML value.

Field Blank is defined as an individual sample demonstrated to be free from the contaminants
of interest and other potentially interfering substances, and treated as a sample in all respects,
including exposure to grab-sampling site conditions, storage, preservation, and all analytical
procedures. The purpose of the field blank is to determine if the field or sample transporting
procedures and environments have contaminated the sample.

Flow Sample is defined as the accurate measurement of the average daily flow volume using
a properly calibrated and maintained flow-measuring device.

Grab Sample is defined as an individual sample collected in a short period of time not
exceeding 15 minutes. Grab samples shall be collected during normal peak loading conditions
for the parameter of interest, which may or may not be during hydraulic peaks. lt is used
primarily in determining compliance with maximum daily limits and average monthly limits.
Grab samples represent only the condition that exists at the time the wastewater is collected.

lnstantaneous Maximum Effluent Limitation: the highest allowable value for any single grab
sample or aliquot (i.e., each grab sample or aliquot is independently compared to the
instantaneous maximum limitation).

Instantaneous Minimum Effluent Limitation: the lowest allowable value for any single grab
sample or aliquot (i.e., each grab sample or aliquot is independently compared to the
instantaneous minimum limitation).

Maximum Daily Effluent Limitation (MDEL) means the highest allowable daily discharge of a
pollutant, over a calendar day (or 24-hour period). For pollutants with limitations expressed in
units of mass, the daily discharge is calculated as the total mass of the pollutant discharged
over the day. For pollutants with limitations expressed in other units of measurement, the daily
discharge is calculated as the arithmetic mean measurement of the pollutant over the day.

Median is the middle measurement in a set of data. The median of a set of data is found by
first arranging the measurements in order of magnitude (either increasing or decreasing order).
lf the number of measurements (n) is odd, then the median = X6+,ry2. lf n is even, then the
median = (Xnp + X621*t)12 (i.e., the midpoint between the nl2 and nl2+1).

Method Detection Limit (MDL) is the minimum concentration of a substance that can be
measured and reported with 99 percent confidence that the analyte concentration is greater
than zero, as defined in title 40 of the Code of Federal Regulations, Part 136, Attachment B,
revised as of July 3, 1999.

Minimum Level (ML) is the concentration at which the entire analytical system must give a
recognizable signal and acceptable calibration point. The ML is the concentration in a sample

Attachment A - Definitions
Order No. R2-2006-0075, Fuel General NPDES Permit No. CAG912002

A-2



that is equivalent to the concentration of the lowest calibration standard analyzed by a specific
analytical procedure, assuming that allthe method specified sample weights, volumes, and
processing steps have been followed.

Not Detected (ND) are those sample results less than the laboratory's MDL.

Ocean Waters are the territorial marine waters of the State as defined by California law to the
extent these waters are outside of enclosed bays, estuaries, and coastal lagoons. Discharges
to ocean waters are regulated in accordance with the State Water Board's California Ocean
Plan.

Persistent pollutants are substances for which degradation or decomposition in the
environment is nonexistent or very slow.

Reporting Level (RL) is the ML (and its associated analytical method) chosen by the
Discharger for reporting and compliance determination from the MLs included in this Order.
The MLs included in this Order correspond to approved analytical methods for reporting a
sample result that are selected by the Regional Water Board either from Appendix 4 of the SIP
in accordance with section 2.4.2 of the SIP or established in accordance with section 2.4.3 of
the SlP. The ML is based on the proper application of method-based analytical procedures for
sample preparation and the absence of any matrix interferences. Other factors may be applied
to the ML depending on the specific sample preparation steps employed. For example, the
treatment typically applied in cases where there are matrix-effects is to dilute the sample or
sample aliquot by a factor of ten. In such cases, this additional factor must be applied to the
ML in the computation of the RL.

Source of Drinking Water is any water designated as municipal or domestic supply (MUN) in
a RegionalWater Board Basin Plan.

Standard Deviation (o) is a measure of variability that is calculated as follows:

(It(x - p)2y(n - 1))o u

where:
x is the observed value;
ti is the arithmetic mean of the observed values; and
n is the number of samples.

Toxicity Reduction Evaluation (TRE) js a study conducted in a step-wise process designed
to identify the causative agents of effluent or ambient toxicity, isolate the sources of toxicity,
evaluate the effectiveness of toxicity control options, and then confirm the reduction in toxicity.
The first steps of the TRE consist of the collection of data retevant to the toxicity, including
additional toxicity testing, and an evaluation of facility operations and maintenance practices,
and best management practices. A Toxicity ldentification Evatuation (TlE) may be required as
part of the TRE, if appropriate. (A TIE is a set of procedures to identify the specific chemical(s)
responsible for toxicity. These procedures are performed in three phases (characterization,
identification, and confirmation) using aquatic organism toxicity tests.)
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ATTACHMENT B - NOTICE OF INTENT APPLICATION FORM
To Receive

Authorization to Discharge Treated Groundwater under the Requirements oJ

ORDER NO. R2-2006-XXXX
NPDES PERMIT NO. CAG912002 (FUEL)

For Groundwater Treatment Facility located at:

Type or Print Facility Address above the line
File No: 1210.44

This is an application for discharge or reuse of extracted and treated groundwater resulting
from the cleanup of groundwater polluted by fuel leaks and other related wastes at service
stations and similar sites. Please mark one of the applicable lines:

Table 1. Mark on one as icable
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Notice of lntent for an Permit Reissuance
Notice of Intent for a previously regulated Discharge (provide the Order and
NPDES permit numbers here in this row)

Notice of lntent for a New
Modified Notice of Intent (if modified, complete allsections in this Form and
indicate information on which item(s) below are modifie{

Certification
Administrative I nformation

Condition 1

Condition 2

Condition 5
Condition 6
Condition 7
Condition B

Condition 9
Condition 10
Condition 11

Condition 12
Attachment 1

Attachment 2
Attachment 3
Attachment 4
Attachment 5



Discharger's Gertifi cation
I certify under penalty of law that this document and all attachments are prepared under my
direction or superuision in accordance with a system designed to assure that qualified
personnel property gathered and evaluated the information submitted. Based on my
inquiry of the design engineer whose signature and engineering license number is
documented in this notice, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment.

Name (print) Signature and Date

Title/Organization Address
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Discharger's Name

2 Name of Facitity

a Facility Address

4 Facility Contact, Title, and Phone

5 Authorized Person to Sign & Submit Reports

6 Mailing Address

7 Billing Address

I Type of site or project. For example: Active
Service Station, Closed Service Station, Short
Term Dewaterinq Proiect. Lono Term

B-2



Dewatering Project, or other (please explain if
"Othe/')

9 Watershed

10 Receiving Water

11
Receiving Water Type. For example, eenclosed
bay, estuary, inland surface water, or
Sacramento-San Joaouin Delta

I understand that if this discharge is eligible under the requirements of Order No. R2-
2006-xxxx (Order), authorization to discharge treated groundwater from the above
facility will be granted providing the following conditions are met:

1. I must comply with all applicable requirements of the Order and the associated Self-
Monitoring Program (SMP). The effluent shall not contain constituents in excess of
the limits listed under:

c able 3. Mark onlv one as ble
1 Discharge to Drinking Water Areas (Column A, Table 2, Page 7 of the Order)

2 Discharge to Other Surface Water Areas (Column B, Table 2, Page 7 of the Order)

2. A treatment system including the elements described in Table 4 below and the
schematic shown in Attachment 1 will treat the extracted groundwater.

Attachment B - Notice of Intent Form
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Gon able 4. Treatment Descri
Unit Number Size, or capacity (e.9. pounds of GAC), Further

Descriotion (lf Aoolicable)
1 Extraction Well(s)
2 Extraction Wells with Dedicated

Treatment Unit(s)
3 Dedicated Treatment Unit(s)
4 Settlinq Tank(s) in series
5 Settlinq Tank(s) in parallel
6 OilAff ater Separator(s)
7 Filter(s)
8 Air Strippers with Air Filters
9 Air Striooers without Air Filters
10 Advanced Treatment Unit(s) for

Oxygenates such Tertiary Butyl
Alcohol. Ethanol. and Methanol

11 Advanced Treatment Unit(s)
'12 Liquid-phase Granular Activated

Carbon (GAC) vessel(s) in series
13 GAC vessel(s) in parallel

14 Effluent reuse Infrastructure (lf so,
provide additional detail)
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3. I understand that I shall, at all times, retain a professional engineer certified in the
State of California to oversee the design, and proper operation and maintenance of
the treatment system, including all facilities necessary to achieve compliance with
the Order. I also understand that proper operation and maintenance includes
adequate laboratory controls and appropriate quality assurance procedures and all
of these procedures shall be described in an Operation and Maintenance (O&M)
Manual. Table 5 includes the names of all professionals who will keep the treatment
system - including all facilities necessary to achieve compliance with the conditions
of the Order - in a state of readiness. All treatment system components, both those
in service and those in reserve, shall be inspected and maintained on a regular
basis.

Attachment 2 is a report certifying the adequacy of each component of the proposed
treatment system, and including the table of contents of the associated O&M
manual. This certification report contains an item-by-item analysis, based on
accepted engineering practice, of how the process and physical design of the
treatment system will ensure compliance with the Order. This report also certifies
that:

i. All treatment facility startup and operation instruction manuals are adequate and
available to operating personnel.

ii. Adequate treatment facility maintenance and testing schedules are included in
the treatment facility O&M Manual.

iii. Influent and effluent sampling locations or ports are located in areas where
samples representative of the waste stream to be monitored can be obtained.

iv. The residual concentration of any chemical additive or additives used in the
treatment process is designed to be zero and will never exceed the No Adverse
Effect Concentration (NOEC) as documented in the ecological section of the
applicable Material Safety Data Sheet (MSDS). A copy of the MSDS for every
chemical used is provided as an attachment in the O&M Manual.

v. lf any chemical used in the treatment process may cause pH variances in the
effluent, the frequency of pH monitoring in the effluent will be increased as
explained in the Legends for Table E.2 of Attachment E - Monitoring and
Reporting Program.

vi. The design engineer has affixed his/her signature and engineering license
number to this certification report in Attachment2.

4.
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Gomplete Table 5. Professional Enqineer(s) and Other lnformation
1 Design Engineer's Name,

California License Number,
address, and phone number

2 Operation and Maintenance
Responsible Engineer's Name,
California License Number,
address, and phone number

3 Name, phone number, and
email of the Discharger's
assigned staff to investigate
the cause(s) of errors and the
corrective actions taken, or
date when actions will be
completed to eliminate or
reduce future data error
(applicable if any monitoring
data for the sample(s) taken
on or after January 1, 2006,
were claimed to be invalid)

5. The maximum discharge rate from the groundwater treatment system shall not
exceed gallons per minute (gpm). The groundwater treatment
system is designed for gpm. I understand this discharge shall
not cause pollution, contamination, or nuisance. For example, the discharge shall
cause no scouring or erosion at the point where the storm drain or outfall-pipe
discharges into the receiving water(s).

6. Treated water will be discharged through a storm drain to the receiving water(s)
described in Table 6 below and shown on the aerial map in Attachment 3.

Table 6. Discharqe Location
Discharge Point Location

Discharge Point
Latitude

Discharge Point
Lonoitude

Receiving
Water

Storm-Drain Location:

Storm-Drain

Outfall Location:
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A copy of the Order, a complete copy of this Notice of lntent, documentation of the
authorization to discharge received from the Regional Water Board, a full copy of
the O&M Manual, and any other documents recommended by the engineer or the
QA officer shall be stored at or near the treatment facility. These documents shall
be made available to Regional Water Board staff during inspections. No O&M
Manual shall be submitted to the RegionalWater Board office, unless requested.

Self-Monitoring Reports shall be submitted by uploading it on Geo-Tracker on a
quarterly calendar basis, no later than 45 days following the last day of the quarter.
The laboratory results shall be summarized in tabular form, but the laboratory data
sheets need not be included in the reports (unless requested). The reports shall
summarize the monitoring data and include information such as the sample location
(extraction well(s), influent, effluent, or receiving water); the constituents analyzed;
the analytical methods used; the laboratory reporting limits in micrograms per liter
(ug/l); the sample results (ug/l); the date sampled; and the date samples were
analyzed. A summary of quality assurance/quality control data such as field, trip,
and laboratory blank results shall be reported for each analyzed constituent or group
of constituents. These reports shall also include a description of the operation and
maintenance of the groundwater extraction and treatment system. An annual report
summarizing system operation and maintenance for the last four quarters shall be
prepared and submitted no later than February 15 of the following year. The last
calendar quarter monitoring report may be combined with the annual report. The
annual report shall document that the annual fee has been paid.

I understand that it is the responsibility of any person proposing to discharge to a
storm drain system or other watercourses to obtain authorization to discharge from
the agency having jurisdiction over the use of the storm drain system or
watercourse. I also understand any discharge authorization granted by the Regional
Water Board is conditional and may be terminated at any time.

10. A Check for $5,688 is attached.

11. Tables _ through in Attachment 5 of this NOI list all pollutants of concern in
each extraction well, influent or projected influent, and effluent or projected effluent
including the data suggested in Table 7. Unless requested, no laboratory reports
have been included in this NOl.
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Order No. R2-2006-0075, FuelGeneral NPDES Permit No. CAG912002

7.

8.

9.

B-6



Pollutant
1

Pollutant
2

Pollutant
3

Add Columns and/or tables as
needed

Averaqe Concentration
Median Concentration
Minimum
Concentration
Number of Non-Detects
Lowest Reportino Limit
Hiqhest Reoortinq Limit
Number of Samples
with Lowest Reporting
Limit
Sample Date 1, Method
Number
Sample Date 2, Method
Number
Sample Date 3, Method
Number
Add rows as needed

12. Any other relevant information about this project that may be necessary to evaluate
the eligibility of this discharge under the Order is included in Attachment 6.

13. Add the following five attachments to this form:

Attachment 1: Flow Schematics
Attachment 2: Engineering Certification Report
Attachment 3: Aerial Map (highlight the discharge path)
Attachment 4: Check for $5,688
Attachment 5: Tables listing Pollutants of Concern at this Site
Attachment 6: Other Information (lf applicable)

Note: The Regional Water Board may modify this form at any time to reflect any new fees and other needed improvements as
applicable.

Attachment B - Notice of Intent Form
Order No. R2-2006-0075, FuelGeneral NPDES Permit No. CAG912002

B-7





ATTACHMENT C - TNSTRUCTTONS FOR COMPLETTNG NOTTCE OF TNTENT (NOD FORM
to Receive Authorization to Discharge Treated Groundwater under the Requirements of

ORDER NO. R2-2006-XXXX
NPDES PERMTT NO. CAG912O02 (FUEL)

Facility Address: Please include Zip code and County for the Groundwater Treatment
Facility Address.

Table 1 . Please mark onlv one as is a icable
Table 1. Explanation

1 Notice of Intent for An Existing
Discharge authorized under this
Order (For Permit Reissuance)

lf you need to discharge after November 13, 201 1, you need
to submit this NOI no later than May 13,2011.

2 Notice of Intent for a previously
regulated Discharge

Provide the Order and NPDES permit numbers if this
Discharge is currently or was previously regulated under this
general permit, another general permit, or regulated under
an individual NPDES oermit.

3 Notice of Intent for a New
Discharoe

lf this Discharge was never authorized under any of the
Reqional Water Board oermits.

4 Modified Notice of Intent (if
modified, submit NOI Form all
sections completed and indicate
which item(s) modified)

lf this Discharge is currently regulated under this Order and
you need to modify one or more items in the NOl.

Discharger's Gertification
This form must be signed by an appropriate
executive officer, or ranking elected official.
forms.

corporate officer, general partner, principal
ln no case should the consultant sign the

Adm in istrative I nformation
able 2. FaciliW Information

1 Discharger's Name
2

Name of Facility
Please use the Facility address as the name of the Facility and
then add the name that Discharger prefers. For example: 123
Main Street. San Jose Oilco No.987

3 Facilitv Address
4 Facility Contact, Title, and

Phone
5 Authorized Person to Sign &

Submit Reoorts
6 Mailino Address
7 Billinq Address
8

Type of site or project.
For example: Active Service Station, Closed Service Station,
Short Term Dewatering Project, Long Term Dewatering
Proiect, or other (please explain if "Othed')

I
Watershed lf you do not know, you may check web sites such as "San

Francisco Bav Area Creek & Watershed Finder". at

Attachment C - Instructions for Notice of Intent Form
Order No. R2-2006-0075, FuelGeneral NPDES Permit No. CAG912002

c-1



htto://www.museumca.ora/creeks/resc. html.

10 Receiving Water

11 Receiving Water Type
<enclosed bay, estuary, inland surface water, or Sacramento-
San Joaquin Delta>

Condition 1. Unless you have specific information to select otherwise, select discharge to source of
drinking water because most discharges of treated groundwater regulated under this Order are to
storm drain systems that discharge to creeks and streams. Many of these creeks and streams are
dry during the summer months. Therefore, for many months of the year, these discharges may
represent all or nearly all of the flow in some portions of the receiving creeks or streams. These
discharges therefore have the potential to recharge groundwaters that are normally protected as
drinking waters. There are surface waters in the Region that serve beneficial uses such as
groundwater recharge and municipal and domestic, industrial process and service, or agricultural
water supplies. A few examples are most creeks in Santa Clara County, Napa River, Alameda
Creek, San Mateo Creek, and San Lorenzo Creek.

Condition 2.The treatment system shall be fully described. The reuse of the effluent shall
be in compliance with Specification lV.C of the Order.

able 2. Treatment
Unit No. Size, or capacity (e.9. pounds of GAC),

Further Description (lf Applicable)
1 Extraction Well(s)
2 Extraction Wells with Dedicated Treatment Unit(s)
3 Dedicated Treatment Unit(s)
4 Settlinq Tank(s) in series
5 Settlinq Tank(s) in oarallel
6 OilANater Separator(s)
7 Filter(s)
8 Air Strippers with Air Filters
I Air Striopers without Air Filters
10 Advanced Treatment Unit(s) for Oxygenates such

Tertiary ButylAlcohol, Ethanol, and Methanol
11 Other Advanced Treatment Unit(s)
12 Liquid-phase Granular Activated Carbon (GAC)

vessel(s) in series
13 GAC vessel(s) in oarallel
14 Effluent reuse Infrastructure (lf so, provide

additional detail such as producer and user name
and address, rate. volume. and frequencv of reuse)

Condition 3. This permit requires a professional engineer (PE) certified in the State of
California to oversee the design, and proper operation and maintenance of the treatment
system. lf you reported any invalid monitoring data for the sample(s) taken on or after
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January 1,2006, the name, phone number, and email of the assigned staff to investigate
the cause(s) of errors and the corrective actions taken, or date when actions will be
completed to eliminate or reduce future data error shall be documented in this Form.

Condition 4. A PE shall certify the adequacy of each component of the proposed treatment
system. Other relevant information such as the reason(s) if any chemical additive or
additives are needed to be used in the treatment system, method of application and
disposal shall also be fully explained in the PE certification. Please note that the design
engineer has the authority to reject usage of any chemical which has an inadequate MSDS
or may cause an adverse effect on most sensitive residents of the receiving water.

Condition 5. lf you have a batch discharge, provide the frequeniy, volume, and maximum
flow rate.

Condition 6. Some of this information may be obtained from the municipalities. The
discharge path shall be highlighted from the facility to the final receiving water.

Condition 7. All documents needed by your technicians to properly operate or maintain the
treatment facility shall be at or near the facility.

Condition 8. Late Self-Monitoring Reports are considered in violation of the permit's
requirements and are subject to mandatory minimum penalty if more than 30 days late.

Condition 9. Prepare a contact List.

Condition 10. No application will be considered complete without the applicable fee.

Condition 11. No application will be considered complete without complete delineation of
pollutants of concern. The NOI shall include analytical results, including the date the
samples were taken, for influent (except for mercury, this may be a weighted average of
individual extraction wells for non-operating facilities) and effluent (not required for
proposed discharges with no prior operating experience). ln case of detecting mercury in
any well in excess of 0.025 microgram per liter, the Discharger shall install a dedicated
treatment unit for that well and check with Regional Water Board staff if an application for
an individual NPDES permit shall be submitted. Table below lists the suggested analytical
methods.

Follow the instruction in Table 3.
Analyses Method of Analvsis (See Note 1)
MTBE, Benzene, Toluene, Ethylbenzene, and Total
Xylenes

USEPA Method 8020
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Analyses Method of Analvsis (See Note 1)

Petroleum Hydrocarbons Modified USEPA Method 8015

Volatile Organic Compounds USEPA Method 8260

Polynuclear Aromatic Hydrocarbon USEPA Method 610

Semi-Volatile Organic Compounds(See Note 2) USEPA Method 8270

Ethylene Dibromide (See Note 2) USEPA Method 504

Perchlorate (See Note 3) USEPA Method 314

Mercury USEPA Method 1631

Cadmium, Silver, Antimony, Beryllium, Chromium,
Copper, Lead, Nickel, Selenium, Thallium, Zinc,
Arsenic, and Cyanide.

USEPA Methods (various)

Others (if there is evidence of a release or being
present)

USEPA Methods (various)

Notes:
1: All chemical analyses shall be performed according to the appropriate USEPA Methods by a certified
laboratory and copies of laboratory analytical reports must be submitted (equivalent methods are
accepted).
2: Not required if no evidence of this release.
3: Not required if no evidence of solid rocket fuel release or other Perchlorate use.

Condition 12. Other information such as vicinity to a highly polluted site shall be provided.
For example, if this is a dewatering project of a site adjacent to a site with documented
groundwater pollution, then the information about how the engineer in charge of this
dewatering project will manage the risk of moving the contaminated groundwater plume
from that site into the treatment facility.

Condition 13. All attachments are mandatory.

Please upload the completed NOI Form and all attachments on Geo-Tracker and send a
confirmation email with a PDF copy of the package attached to the email to the responsible
staff member at the Regional Water Board office. At this time, the responsible staff
member is Lourdes Gonzales and her email address is lqonzales@waterboards.ca.gov

New Dischargers may obtain access rights to Geo-Tracker from:
http:/lwww.waterboards.ca.gov/usticleanup/electronic*reporting/index.html

Note: The Regional Water Board may modify this instruction at any time as needed.
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ATTACHMENT D -STANDARD PROVISIONS

I. STANDARD PROVISIONS - PERMIT COMPLIANCE

Duty to Comply

1. The Discharger must comply with all of the conditions of this Order. Any
noncompliance constitutes a violation of the Clean Water Act (CWA) and the
California Water Code and is grounds for enforcement action, for permit termination,
revocation and reissuance, or modification; or denial of a permit renewal application.
(40 cFR $ 122.41(a).)

2. The Discharger shall comply with effluent standards or prohibitions established
under Section 307(a) of the CWA for toxic pollutants within the time provided in the
regulations that establish these standards or prohibitions, even if this Order has not
yet been modified to incorporate the requirement. (40 CFR S 122.41(aXt ).)

Need to Halt or Reduce Activity Not a Defense

It shall not be a defense for a Discharger in an enforcement action that it would have
been necessary to halt or reduce the permitted activity in order to maintain compliance
with the conditions of this Order. (40 CFR g 122.41(c).)

Duty to Mitigate

The Discharger shall take all reasonable steps to minimize or prevent any discharge in
violation of this Order that has a reasonable likelihood of adversely affecting human
health or the environment. (40 CFR S 122.41(d).)

Proper Operation and Maintenance

The Discharger shall at all times properly operate and maintain all facilities and systems
of treatment and control (and related appurtenances) which are installed or used by the
Discharger to achieve compliance with the conditions of this Order. Proper operation
and maintenance also includes adequate laboratory controls and appropriate quality
assurance procedures. This provision requires the operation of backup or auxiliary
facilities or similar systems that are installed by a Discharger only when necessary to
achieve compliance with the conditions of this Order. (40 CFR S 122.a1@).)

Property Rights

1. This Order does not convey any property rights of any sort or any exclusive
privileges. (40 CFR g 122.41(g).)

2. The issuance of this Order does not authorize any injury to persons or property or
invasion of other private rights, or any infringement of state or local law or
regulations. (40 CFR S 122.5(c).)
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F, Inspection and Entry

The Discharger shall allow the RegionalWater Board, State Water Board, United States
Environmental Protection Agency (USEPA), and/or their authorized representatives
(including an authorized contractor acting as their representative), upon the
presentation of credentials and other documents, as may be required by law, to (40
CFR S 122.41(i);Wat. Code, $ 13383):

1. Enter upon the Discharger's premises where a regulated facility or activity is located
or conducted, or where records are kept under the conditions of this Order (40 CFR
s 122.41(iX1));

2. Have access to and copy, at reasonable times, any records that must be kept under
the conditions of this Order (40 CFR S 122.41(iX2));

3. lnspect and photograph, at reasonable times, any facilities, equipment (including
monitoring and control equipment), practices, or operations regulated or required
under this Order (40 CFR S 122.41(iX3)); anO

4. Sample or monitor, at reasonable times, for the purposes of assuring Order
compliance or as othenruise authorized by the CWA or the Water Code, any
substances or parameters at any location. (40 CFR S 122.41(iX4).)

Bypass

1. Definitions

a. "Bypass" means the intentional diversion of waste streams from any portion of a
treatment facility. (40 CFR S 122.41(mX1Xi).)

b. "severe property damage" means substantial physical damage to property,
damage to the treatment facilities, which causes them to become inoperable, or
substantial and permanent loss of natural resources that can reasonably be
expected to occur in the absence of a bypass. Severe property damage does
not mean economic loss caused by delays in production. (40 CFR S
122.41 (mX1 Xii).)

2. Bypass of uncontaminated extracted groundwater. During a dewatering project, the
Discharger may allow any bypass of uncontaminated extracted groundwater to occur
which originates from uncontaminated extraction well(s). The Discharger shall
monitor the water quality of these extractions wells to confirm that the extracted
water remains uncontaminated.

3. Prohibition of bypass. Bypass is prohibited, and the Regional Water Board may take
enforcement action against a Discharger for bypass, unless (40 CFR S
122.41 (m)(a)(i)):

G.
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a. Bypass was unavoidable to prevent loss of life, personal injury, or severe
property damage (40 CFR S 122.41(mXaXiXA));

b. There were no feasible alternatives to the bypass, such as turning off the
extraction wells pump(s), discharge to a POTW, retention of untreated wastes,
maintenance during normal periods of equipment downtime, or the use of
auxiliary treatment facilities. This condition is not satisfied if adequate back-up
equipment should have been installed in the exercise of reasonable engineering
judgment to prevent a bypass that occurred during normal periods of equipment
downtime or preventive maintenance (40 CFR S 122.41(mX4XiXB)); anO

c. The Discharger submitted notice to the Regional Water Board as required under
Standard Provisions - Permit Compliance 1.G.5 below. (40 CFR S
122.41 (mX4XiXc).)

4. The RegionalWater Board may not take enforcement action against a Discharger
for bypass, if the Regional Water Board determines that the three conditions listed in
Standard Provisions - Permit Compliance 1.G.3 above have been met. (40 CFR S
122.41 (mXaXii).)

5. Notice

a. Anticipated bypass of uncontaminated extracted groundwater. lf the Discharger
knows in advance of the need for a bypass of uncontaminated extracted
groundwater, it shall submit the necessary information in the initial or modified
Notice of Intent, if possible at least 45 days before the date of the bypass. The
necessary information includes but not limited to the name and number of
extraction wells, flow rates for each well, the distance to other contaminated
wells, and monitoring data such as turbidity, color, conductivity, pH, temperature,
metals, TPH, VOC, SVOC, PAHs, Oxygenates.

b. Unanticipated bypass. The Discharger shall submit notice of an unanticipated
bypass as required in Standard Provisions - Reporting V.E below (24-hour
notice). (40 cFR S 122.41(mX3)(ii).)

H. Upset

Upset means an exceptional incident in which there is unintentional and temporary
noncompliance with technology based permit effluent limitations because of factors
beyond the reasonable control of the Discharger. An upset does not include
noncompliance to the extent caused by operational error, improperly designed
treatment facilities, inadequate treatment facilities, lack of preventive maintenance, or
careless or improper operation. (40 CFR S 122.41(nXl).)

1. Effect of an upset. An upset constitutes an affirmative defense to an action brought
for noncompliance with such technology based permit effluent limitations if the
requirements of Standard Provisions - Permit Compliance 1.H.2 below are met. No
determination made during administrative review of claims that noncompliance was
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caused by upset, and before an action for noncompliance, is final administrative
action subject to judicial review. (40 CFR S 122.41(nXZ).).

2. Conditions necessary for a demonstration of upset. A Discharger who wishes to
establish the affirmative defense of upset shall demonstrate, through properly
signed, contemporaneous operating logs or other relevant evidence that (40 CFR S
122.41(n)(3)):

a. An upset occurred and that the Discharger can identify the cause(s) of the upset
(40 cFR S 122.41(nX3Xi));

b. The permitted facility was, at the time, being properly operated (40 CFR S
122.41(nX3Xii));

c. The Discharger submitted notice of the upset as required in Standard Provisions

- Reporting V.E.2.b below (24-hour notice) (40 CFR S 122.41(nX3Xiii)); and

d. The Discharger complied with any remedial measures required under
Standard Provisions - Permit Compliance l.C above. (40 CFR S
122.41(nX3Xiv).)

3. Burden of proof. ln any enforcement proceeding, the Discharger seeking to
establish the occurrence of an upset has the burden of proof. (40 CFR S
122.41(n)(4).)

II. STANDARD PROVISIONS - PERMIT ACTION

A. General

This Order may be modified, revoked and reissued, or terminated for cause. The filing
of a request by the Discharger for modification, revocation and reissuance, or
termination, or a notification of planned changes or anticipated noncompliance does not
stay any Order condition. (40 CFR S 122.41(t).)

B. Duty to Reapply

lf the Discharger wishes to continue an activity regulated by this Order after the
expiration date of this Order, the Discharger must submit a completed Notice of Intent
form (see Attachment B), 180 days in advance of the Order expiration date, to obtain a
new permit. (40 CFR S 122.41(b).)

G. Transfers

Any authorization to discharge issued under this Order is not transferable to any person
except after filing a modified Notice of Intent with the Regional Water Board. lf the new
Discharger has a different professional engineer, the modified Notice of Intent shall be
revised accordingly.
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III. STANDARD PROVISIONS - MONITORING

A. Samples and measurements taken for the purpose of monitoring shall be representative
of the monitored activity. (40 CFR S 122.41fiX1).)

B. Monitoring results must be conducted according to test procedures under Part 136 or
other test procedures specified in this Order. (40 CFR S 122.410X+); S 122.44(iXl Xiv).)

IV. STANDARD PROVISIONS - REGORDS

A. The Discharger shall retain records of all monitoring information, including all calibration
and maintenance records and all original strip chart recordings for continuous
monitoring instrumentation, copies of all reports required by this Order, and records of
all data used to complete the application for this Order, for a period of at least five (5)
years from the date of the sample, measurement, report or application. This period may
be extended by request of the Regional Water Board Executive Officer at any time (40
cFR S 122.410X2).)

B. Records of monitoring information shall include:

1. The date, exact place, and time of sampling or measurements (40 CFR S
122.410XsXi));

2. The individual(s) who performed the sampling or measurements (40 CFR S
122.410X3)(ii));

3. The date(s) analyses were performed (40 CFR S 122.410X3Xiii));

4. The individual(s) who performed the analyses (40 CFR S 122.410X3X1v));

5. The analytical techniques or methods used (40 CFR S 122.41(jX3Xv)); anO

6. The results of such analyses. (40 CFR S 122.410X3Xvi).)

G. Glaims of confidentiality for the following information will be denied (40 CFR S
122.7(bll=

1. The name and address of any permit applicant or Discharger (40 CFR S
122.7(b)(1)); ano

2. Permit applications and attachments, permits and effluent data. (40 CFR S
122.7(b)(2J.)
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V. STANDARD PROVISIONS - REPORTING

A. Duty to Provide Information

The Discharger shall furnish to the Regional Water Board, State Water Board, or
USEPA within a reasonable time, any information which the RegionalWater Board,
State Water Board, or USEPA may request to determine whether cause exists for
modifying, revoking and reissuing, or terminating this Order or to determine compliance
with this Order. Upon request, the Discharger shall also furnish to the RegionalWater
Board,'State Water Board, or USEPA copies of records required to be kept by this
Order. (40 CFR S 122.41(h);Wat. Code, S 13267.)

B. Signatory and Certification Requirements

1. All applications, reports, or information submitted to the Regional Water Board, State
Water Board, and/or USEPA shall be signed and certified in accordance with
Standard Provisions - Reporting V.B.2, V.8.3, V.B.4, and V.8.5 below. (40 CFR $
'122.41(k).)

2. All permit applications shall be signed by a responsible person as explained below:

a. For a corporation. All permit applications shall be signed by a responsible
corporate officer. For the purpose of this section, a responsible corporate
officer means: (i) A president, secretary, treasurer, or vice-president of the
corporation in charge of a principal business function, or any other person
who performs similar policy- or decision-making functions for the corporation,
or (ii) the manager of one or more manufacturing, production, or operating
facilities, provided, the manager is authorized to make management decisions
which govern the operation of the regulated facility including having the
explicit or implicit duty of making major capital investment recommendations,
and initiating and directing other comprehensive measures to assure long
term environmental compliance with environmental laws and regulations;the
manager can ensure that the necessary systems are established or actions
taken to gather complete and accurate information for permit application
requirements; and where authority to sign documents has been assigned or
delegated to the manager in accordance with corporate procedures. (40 CFR
$ 122.22(a)(1).)

b. For a partnership or sole proprietorship. All permit applications shall be
signed by a general partner or the proprietor, respectively. (40 CFR S
122.22(a\(2).\

c. For a municipality, State, federal, or other public agency. All permit
applications shall be signed by either a principal executive officer or ranking
elected official. For purposes of this provision, a principal executive officer of
a federal agency includes: (i) the chief executive officer of the agency, or (ii) a
senior executive officer having responsibility for the overall operations of a
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principal geographic unit of the agency (e.9., Regional Administrators of
USEPA). (40 CFR $ 122.22(aX3).).

3. All reports required by this Order and other information requested by the Regional
Water Board, State Water Board, or USEPA shall be signed by a person described
in Standard Provisions - Reporting V.8.2 above, or by a duly authorized
representative of that person. A person is a duly authorized representative only if:

a. The authorization is made in writing by a person described in Standard
Provisions - Reporting V.B.2 above (40 CFR S 122.22(b)(1)); I

b. The authorization specifies either an individual or a position having responsibility
for the overall operation of the regulated facility or activity such as the position of
plant manager, operator of a well or a well field, superintendent, position of
equivalent responsibility, or an individual or position having overall responsibility
for environmental matters for the company. (A duly authorized representative
may thus be either a named individual or any individual occupying a named
position.) (40 CFR S 122.22(bX2)); anO

c. The written authorization is submitted to the Regional Water Board and State
Water Board. (40 CFR S 122.22(bX3).)

4. lf an authorization under Standard Provisions - Reporting V.8.3 above is no longer
accurate because a different individual or position has responsibility for the overall
operation of the facility, a new authorization satisfying the requirements of Standard
Provisions - Reporting V.B.3 above must be submitted to the RegionalWater Board
and State Water Board prior to or together with any reports, information, or
applications, to be signed by an authorized representative. (40 CFR S 122.22(c).)

5. Any person signing a document under Standard Provisions - Reporting V.B.2 or
V.B.3 above shall make the following certification:

"l certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure
that qualified personnel propedy gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage the system or those
persons directly responsible for gathering the information, the information submitted
is, to the best of my knowledge and belief, true, accurate, and complete. I am aware
that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations." (40 CFR S 122.22(d).)

G. Monitoring Reports

1. Monitoring results shall be reported at the intervals specified in the Monitoring and
Reporting Program (Attachment E) in this Order. (40 CFR S 122.22(l)(4).\
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D.

E.

2. Monitoring results must be reported on a Discharge Monitoring Report (DMR) form
(40 CFR S 122.41(lX4Xi).) or paper or electronic forms provided or specified by the
RegionalWater Board or State Water Board.

3. lf the Discharger monitors any pollutant more frequently than required by this Order
using test procedures approved under Part 136 or as specified in this Order, the
results of this monitoring shall be included in the calculation and reporting of the data
submitted in the DMR or other reporting form specified by the RegionalWater Board.
(40 cFR S 122.41(lx4xii).)

4. Calculations for all limitations, which require averaging of measurements, shall
utilize an arithmetic mean unless otherwise specified in this Order. (40 CFR S
122.41(rX4Xiii).)

Gompliance Schedules

Reports of compliance or noncompliance with, or any progress reports on, interim and
final requirements contained in any compliance schedule of this Order, shall be
submitted no later than 14 days following each schedule date. (40 CFR S 122.41(lX5).)

Twenty-Four Hour Reporting

1. The Discharger shall report any noncompliance that may endanger health or the
environment. Any information shall be provided orally within 24 hours from the time
the Discharger becomes aware of the circumstances. A written submission shall
also be uploaded on GeoTracker within five (5) days of the time the Discharger
becomes aware of the circumstances. The written submission shall contain a
description of the noncompliance and its cause; the period of noncompliance,
including exact dates and times, and if the noncompliance has not been corrected,
the anticipated time it is expected to continue; and steps taken or planned to reduce,
eliminate, and prevent reoccurrence of the noncompliance. (40 CFR S
122.41(rX6Xi).)

2. The following shall be included as information that must be reported within 24 hours
under this paragraph (40 CFR S 122.41(lXOXii)):

a. Any unanticipated bypass that exceeds any effluent limitation in this Order. (40
cFR S 122.41 (tX6XiiXA).)

b. Any upset that exceeds any effluent limitation in this Order. (40 CFR S
122.41(rX6XiiXB).)

3. The Regional Water Board may waive the above'required written report under this
provision on a case-by-case basis if an oral report has been received within 24
hours. (40 cFR S 122.41(lxoxiii).)
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F. Planned Ghanges

The discharger shall file with the Executive Officer an amended Notice of Intent at least
60 days before making any material change in the character, location, or volume of the
discharge. In case of proposing any change of treatment system or operation and
maintenance procedures, a professional engineer certified in State of California shall
certify the adequacy of the design and/or the procedures. A modified Notice of Intent is
required under this provision only when (40 CFR S 122.41(lX1)) the alteration or
addition could significantly change the nature or increase the quantity of pollutants
discharged (pollutants regulated or not regulated by this Order).

G. Anticipated Noncompliance

The Discharger shall give advance notice to the RegionalWater Board or State Water
Board of any planned changes in the permitted facility or activity that may result in
noncompliance with the requirements in this Order. (40 CFR S 122.41(lX2).)

H. Other Noncompliance

The Discharger shall report all instances of noncompliance not reported under Standard
Provisions - Reporting V.C, V.D, and V.E above at the time monitoring reports are
submitted. The reports shall contain the information listed in Standard Provision -
Reporting V.E above. (40 CFR S 122.41(lX7).)

l. Other Information

When the Discharger becomes aware that it failed to submit any relevant facts in a
permit application, or submitted incorrect information in a permit application or in any
report to the Regional Water Board, State Water Board, or USEPA, the Discharger shall
promptly submit such facts or information. (40 CFR S 122.41(lX8).)

VI. STANDARD PROVISIONS - ENFORGEMENT

The Regional Water Board is authorized to enforce the terms of this permit under several
provisions of the Water Code, including, but not limited to, sections 13385, 13386, and
1 3387.
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ATTACHMENT E - MONTTORTNG AND REPORTING PROGRAM (MRP)

The Code of Federal Regulations section 122.48 requires that all NPDES permits
specify monitoring and reporting requir:ements. Water Code Sections 13267 and 13383
also authorize the Regional Water Quality Control Board (Regional Water Board) to
require technical and monitoring reports. This MRP establishes monitoring and
reporting requirements, which implement the federal and California regulations.

I. GENERAL MONITORING PROVISIONS

A. Reporting responsibilities of waste Dischargers are specified in Sections
13225(a), 13267(b), 13268,13383 and 13387(b) of the California Water Code
and this RegionalWater Board's Resolution No. 73-16 and the Environmental
Protection Agency's Discharge Monitoring Report (Form 3320-1).

B. The principal purposes of a monitoring program by a waste Discharger, also
referred to as self-monitoring program, are: (1) to document compliance with
waste discharge requirements and prohibitions established by the Regional
Water Board, (2) to facilitate self-policing by the waste Discharger in the
prevention and abatement of pollution arising from waste discharge, (3) to
develop or assist in the development of effluent or other limitations, discharge
prohibitions, national standards of performance, pretreatment and toxicity
standards, and other standards, and (4) to prepare water and wastewater quality
inventories-

G. Laboratories analyzing monitoring samples shall be certified by the Department
of Health Seryices, in accordance with the provision of Water Code section
13176, and must include quality assurance/quality control data with their reports.

D. Written reports, strip charts, calibration and maintenance records, and other
records shall be maintained by the Discharger and accessible and retained for a
minimum of five years. This period of retention shall be extended during the
course of any unresolved litigation regarding this discharge or when requested by
the Regional Water Board or Regional Administrator of the U.S. Environmental
Protection Agency, Region lX. Such records shall show the following for each
sample:

ldentity of sampling and observation stations by number.
Date and time of sampling and/or observations.
Method of sampling.
Full report for rainbow trout bioassay test (96-hour static bioassay).
Date and time that analyses are started and completed, and name of
personnel performing the analyses.
Complete procedure used, including method of preserving sample and
identity and volumes of reagents used. A reference to a specific section of
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Standard Methods (SM) or the standard USEPA method number is
satisfactory

7. Calculations of results.
8. Results of analyses and/or observations.

Monthly discharge flow volume shall be recorded, as well as totalized quarterly
and annual flow.

A tabulation reflecting bypassing and accidentalwaste spills shall be maintained.

A copy of this Order, a complete copy of the Notice of Intent filed, documentation
of the authorization to discharge received from the Regional Water Board, a full
copy of the O&M Manual, and any other documents relevant to the operation and
maintenance of the treatment facility shall be stored at or near the treatment
facility. These documents help the Dischargers' staff responsible for compliance
assurance activities and shall be made available to RegionalWater Board staff
during inspections. The Dischargers' staff responsible for compliance assurance
activities shall inspect the Facility as frequent as required by the O&M Manual.
No O&M Manual shall be submitted to the RegionalWater Board office, unless
requested.

II. MONITORING LOCATIONS

The Discharger shall establish the following monitoring locations to demonstrate
compliance with the effluent limitations, discharge specifications, and other
requirements in this Order:

Table E.1 - Monitoring Station Locations
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Discharge
Point Name

Monitoring
Location Name

Monitoring Location Description (include Latitude
and Lonqitude when available)

tNF-001
At a point in the extraction system immediately prior to inflow to

the treatment unit.

EFF-OO1
At a point in the discharge line immediately following treatment

and before it joins or is diluted by any other waste stream, body of
water, or substance.

RSW.OOI U

At a point 50 feet upstream from the point of discharge into the
receiving water, or if access is limited, at the first point upstream
which is accessible.

RSW-OO1D
At a point 50 feet downstream from the point of discharge into the
receiving water, or if access is limited, at the first point
downstream which is accessible.

REU-OO1
At a point immediately prior to reuse location. Not Applicable if

reused reclaimed water is the same as effluent or reclamation is in
Place.
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III. INFLUENT MONITORING REQUIREMENTS

The Discharger shall perform sampling and analyses according to the schedule in
Table E-2 and no lnfluent samples shall include any treatment system recirculation.

IV. EFFLUENTMONITORINGREQUIREMENTS

The Discharger shall perform sampling and analyses according to the schedule in
Table E-2 in accordance with the following conditions:

A. Samples of effluent shall be collected on days coincident with influent sampling.

B. When any type of bypass occurs, grab samples shall be collected on a daily
basis for all constituents at all affected discharge points that have effluent limits
for the duration of the bypass.

V. WHOLE EFFLUENT TOXIGITY TESTING REQUIREMENTS

The Discharger shall perform sampling and analyses according to the schedule in
Table E-2in accordance with the following conditions:

A. Fish bioassay samples shall be collected on days coincident with effluent
sampling.

B. Bioassay tests should be performed on effluent samples after chlorination-
dechlorination.

G. Total ammonia nitrogen of the effluent shall be analyzed and un-ionized
ammonia calculated whenever fish bioassay test results fail to meet the specified
percent survival.

D. lf the final or intermediate results of any single bioassay test indicate a
threatened violation (i.e. the percentage of surviving test organisms is less than
the required survival percentage), a new test will begin and the Discharger shall
investigate the cause of the mortalities and report the finding in the next self-
monitoring report.
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ABLE E.2 - Schedule for Sampling, Measurements, and Analysis
Sampling Station

for Influent
INF-001

Minimum
Sampling
Frequency

Minimum
Sampling
Frequency
for Effluent
EFF-001 or
Effluent for
Reuse REU-

001

Minimum
Sampling

Frequency for
Receiving Surface
Water RSW-001U
and RSW-001D

Required
Analytical Test

Method Number,
Technique, SM,
USEPA Report

Number, 40 CFR
Part (or

eouivalent)
Unit is "pg/L" and Type of Sample is "Grab"

unless noted otheruvise
Grab Grab Grab

Fish Toxicity, 96-hr (% survival) Q^/ EPA-821-R-02-012
Test. Method
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Sampling Station Minimum
Sampling
Frequency
for lnfluent

INF-001

Minimum
Sampling
Frequency
for Effluent
EFF-001 or
Effluent for
Reuse REU-

001

Minimum
Sampling

Frequency for
Receiving Surface
Water RSW-001U
and RSW'001D

l<equlred
Analytical Test

Method Number,
Technique, SM,
USEPA Report

Number,40 CFR
Part (or

equivalent)
Unit is "Ug/L" and Type of Sample is "Grab"

unless noted otherwise
Grab Grab Grab

2019.0

All Applicable Standard Observations (No Unit) M

Benzene D/Q D/M V 8020

Toluene D/Q D/M V 8020

Ethyl benzene D/Q D/M V 8020

Total Xylenes D/Q D/M V 8020

MethylTertiary Butyl Ether (MTBE) D/Q D/M V 8020

Total Petroleum Hydrocarbons as Gasoline D/Q D/M V 8015 Modified

Total Petroleum Hydrocarbons as Diesel DiQ D/M V 8015 Modified

Total Petroleum Hydrocarbons other than
Gasoline and Diesel (required if Petroleum
Hydrocarbons other than Gasoline and Diesel
present in the soil and oroundwater)

D/Q D/M V 8015 Modified

Polynuclear Aromatic Hydrocarbons (PAHs) o o V 8310

Ethylene Dibromide (EDB) Y Y V 504

Volatile Organic Compounds Y Y V 8260b

Tertiary Amyl Methyl Ether (TAME) Y o
See Notel

8260b

Dilsopropyl Ether (DIPE) o
See Notel

8260b

EthylTertiary Butyl Ether (ETBE) o
See Notel

8260b

Tertiary Butyl Alcohol (TBA) o
See Notel

8260b

Ethanol o
See Notel

8260b

Methanol o
See Notel

8260b

Semi Volatile Organic Compounds except
PAHs

8270c

Antimony Total (See Note 2) D^r DN 204.2

Arsenic Total (See Note 2) D^/ D^r 206.3

Beryllium Total (See Note 2) D^/ DA/ GFAA or ICPMS

Cadmium Total (See Note 2) D^/ D^r GFAA or ICPMS

Chromium Hexavalent and Total Chromium (See
Note 2)

D^r D^/ Standard Method
(sM) 3500

Copper Total (See Note 2) D^r D^r 200.9

Cyanide Total (See Note 2) D^r D^r SM 4500-CN'C o
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Sampling Station Minimum
Sampling
Frequency
for Influent

INF-001

Minimum
Sampling
Frequency
for Effluent
EFF-001 or
Effluent for
Reuse REU-

001

Minimum
Sampling

Frequency for
leceiving Surfacr
Water RSW-001U
and RSW-001D

Required
Analytical Test

Method Number,
Technique, SM,
USEPA Report

Number,40 CFR
Part (or

equivalent)
Unit is "pg/L" and Type of Sample is "Grab"

unless noted otheruise
Grab Grab Grab

Lead Total (See Note 2) D^r DTY 200.9

Mercury Total (See Note 2) D^r DN 1631

NickelTotal (See Note 2) D^/ DTY 249.2

Selenium Total (See Note 2) D/Y DN SM 31148 or C

Silver Total (See Note 2) DTY DN 272.2

Thallium Total (See Note 2) DN DN 279.2

Zinc Total (See Note 2) D^/ D^r 200 or 289

Flow Rate (gpm & gpd) Continuous

Turbidity D/Q/Y

pH D/M/Q/Y D/M/QA/ V

Dissolved Oxygen (mg/L) V

Total Dissolved Solids (mg/L) (construction and
dewaterino oroiects)

D/M

Temperature (oC) D D/M/QAT

Electrical Conductivity D D/M/QAT

Hardness (mg/L as CaCOs) T SM

Salinity (parts per thousand) T SM

Notes for Table E2-
Note 1: lf not detected at 5 ug/|, annual sampling is sufficient
Note 2: lnorganic compounds samples shall be analyzed for total (unfiltered) constituents with the reporting levels not exceeding the
following: 0.002 ug/l for Mercury; 0.25 ug/l for Cadmium and Silver; 1 ug/l for Nickel, Thallium, and Zinc; 2.0 ug/l for Arsenic and
Selenium; 1 ugil for Cyanide; and 0.5 ug/l for Antimony, Beryllium, Total Chromium, Copper, and Lead (SlP Appendix 4 Minimum
Levels http:liwww.waterboards.ca.gov/iswpldocs/final.pd0. lf the Discharger exceeds the trigger for mercury of 0.025, the
Discharger may consider re-sampling and re-analyzing another sample using ultra-clean techniques as described in USEPA
methods 1 669 and 1631 to eliminate the possibility of artifactual contamination of the sample.
Definitions: ug/L = microgram per liter or parts per billion (ppb), g/day = grams per day, gpm = gallons per minute, mg/L = milligram
per liter or parts per million (ppm), gpd = gallons per day, MFL = million fibers per liter
GC = Gas Chromatography; GCMS = Gas Chromatography/Mass Spectrometry; FAA - Flame Atomic Absorption; GFAA = Graphite
Furnace Atomic Absorption; Hydride = Gaseous Hydride Atomic Absorption; ICP = lnductively Coupled Plasma; and ICPMS =
lnductively Coupled Plasma/Mass Spectrometry.
Legends
D Once during the first and fifth day of start up.
M Once each month.
Y Once during the first week of start up; annually thereafter.
D/M Once during the first and fifth day of start up; monthly thereafter.
D/Q Once during the first and fifth day of start up; quarterly thereafter.
Dl/ Once during the first and fifth day of start up; annually thereafter.
Ql/ Quarterly for first year of operation, annually thereafter.
D/Ql/ Once during the first and fifth day of start up; quarterly for first year of operation, annually thereafter.
D/M/Q f Once during the first and fifth day of start up; monthly for first year of operation, quarterly for the second year, and
annually thereafter. In case of pH analysis, this monitoring requirement is only for facilities with a treatment process that would
cause no pH variances in the effluent. lf any chemical used in the treatment process may cause pH variances in the effluent, the
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frequency of pH monitoring in the effluent shall be increased to twice per week for the first month of operation and weekly
thereafter if pH monitoring data for the first month of operation demonstrate compliance with pH effluent limits.
V Sampling should be perfolmed within 24 hours after an effluent limit violation is confirmed in E-001.
T Sampling should be performed when Cadmium, Chromium (total), Copper, Lead, Nickel, Silver, or Zinc triggers are exceeded.

vl. LAND DISGHARGE MONTTORTNG REQUTREMENTS. (NOT AppLtcABLE)

VII. REGLAMATION MONITORING REQUIREMENTS

The same as effluent and see section lX-E.

VIII. RECEIVING WATER MONITORING REQUIREMENTS - SURFACE WATER
AND GROUNDWATER

The Discharger is required to perform sampling and analyses according to the schedule
in Table E-2in accordance with the following conditions:

A. Receiving Waters sampling should be performed within 24 hours after an effluent
limit violation is confirmed in the effluent.

B. Receiving water samples shall be collected at each station on each sampling day
during the period within t hour following low slack water. Where sampling at
lower slack water period is not practical, sampling shall be performed during
higher slack water period. Samples shall be collected within the discharge plume
and 50 feet down current of the discharge point so as to be representative,
unless othenrise stipulated.

G. Samples should be collected within one foot below the surface of the receiving
water body. Explanation shall be provided in the monitoring report if this
specification could not be met.

IX. OTHER MONITORING REQUIREMENTS

A. Start Up Phase Monitoring. During the original start up for the treatment
system, sampling of the effluent must occur on the first day and fifth day of
operation.

1. On the first day of the original start up, the system shall be allowed to run
until at least three to five well volumes are removed and until three
consecutive readings for pH, conductivity, and temperature are within five
percent of each other; then, the influent and effluent shall be sampled and
submitted for analyses. Prior to receipt of the results of the initial samples,
all effluent shall be discharged into a holding tank (that is contained, not
discharged to the receiving water) or discharged to the sanitary sewer until
the results of the analyses show the discharge to be within the effluent
limits established in this Order and/or as authorized by the Executive
Officer. The treatment system may be shut down after the first day's
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sampling to await the analyses results and, thereby, reduce the amount of
storage needed. For the stored effluent, if the results of the analyses show
the discharge to be in violation, the effluent shall: (1) be retreated until the
retreated effluent is in compliance, or (2) be disposed in accord with the
provisions of Chapter 15, Title 23, California Code of Regulations.

2. lf the first day's sampling shows compliance, the treatment system shall
be operated for a total of five days with the discharge to the storm sewer
or other conveyance system leading to the receiving water, and be
sampled again during the fifth day. While the fifth day's samples are being
analyzed, the effluent may be discharged to the receiving water as long as
the analyses are received within 72 hours of sampling, and then, continue
to be discharged to the receiving water if the analyses show compliance.
lf the treatment system is shut down more than 72 hours during the
original start up (awaiting analyses results, etc.), the original start up
procedures and.sampling must be repeated.

Ghemical Additives Monitoring: lf applicable, monitoring related to chemical
usage shall be conducted by the Discharger as required in its treatment system
design specification and Operation and Maintenance Manual.

Standard Observations for Receiving Water
1. Floating and suspended materials of waste origin (to include oil, grease,

algae, and other macroscopic particulate matter): presence or absence,
source, and size of affected area.
Discoloration and turbidity: description of color, source, and size of
affected area.
Odor: presence or absence, characterization, source, distance of travel,
qnd wind direction.
Evidence of beneficial water use: presence of waterfowl or wildlife, people
fishing, and other recreational activities in the vicinity of the site.
Hydrographic condition, if relevant:

a. Time and height of corrected high and low tides (corrected to
nearest National Oceanic and Atmospheric Administration (also
known as NOAA) location for the sampling date and time of sample
and collection).

b. Depth of water columns and sampling depths.
Weather condition:

Air temperature.
Wind direction and estimated velocity.

c. Total precipitation during the previous five days and on the day of
observation.

E. Standard Observations for Onsite Usage of Reclaimed Water
1 . Floating and suspended materials of waste origin (to include oil, grease,

algae, and other macroscopic particulate matter): presence or absence,
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source, and size of affected area.
Discoloration and turbidity: description of color, source, and size of
affected area.
Odor: presence or absence, characterization, source, distance of travel
and wind direction.
Weather condition:

a. Air temperature.
b. Wind direction and estimated velocity.
c. Total precipitation during the previous five days and on the day of

observation.
Deposits, discolorations, and/or plugging in the conveyance system that
could adversely affect the system reliability and performance.
Operation of the valves, outlets, sprinkler heads, and/or pressure shutoff
valves in conveyance system.

F. Standard Observations for Groundwater Treatment System
1. Odor: presence or absence, characterization, source, distance of travel,

and wind direction.
Weather condition: wind direction and estimated velocity.
Deposits, discolorations, and/or plugging in the treatment system
(stripping tower, carbon filters, etc.) that could adversely affect the system
reliability and performance.
Operation of the float and/or pressure shutoff valves installed to prevent
system overflow or bypass.
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X. REPORTING REQUIREMENTS

A. General Monitoring and Reporting Requirements
The Discharger shall comply with all Standard Provisions in Attachment D and in
this document related to monitoring, reporting, and recordkeeping.

B. Self Monitoring Reports (SMRs)

1. At any time during the term of this permit, the State or Regional Water
Board may notify the Dischargers to electronically submit Self-Monitoring
Reports (SMRs) using the State Water Board's California Integrated Water
Quality System (CIWOS) Program Web site, and will also provide
additional directions for SMR submittal in the event there will be service
interruption for electronic submittal
(http://www.waterboards.ca.gov/ciwqs/index.html). Until such notification
is given, the Dischargers shall upload an electronic copy of the SMR on
G eoTracker (http :/lwww. geotracke r. swrcb. ca. gov).

2. The Dischargers shall report in the SMR the results for all monitoring
specified in this MRP under sections lll through lX. The Dischargers shall
submit quarterly SMRs, uploaded on GeoTracker, no later than 45 days
after end of each calendar quarter, including the results of all required
monitoring using USEPA-approved test methods or other test methods
specified in this Order. lf the Discharger monitors any pollutant more
frequently than required by this Order, the results of this monitoring shall
be included in the calculations and reporting of the data submitted in the
SMR.

3. Monitoring periods and reporting for all required monitoring shall be
completed according to the following schedule:

Table E.3 - Monitorinq Periods and Re Schedule
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-MO a
Sampling
Freouencv Monitoring Period Begins On... Monitoring Period SMR Due Date

Continuous Effective start uo date All See Note 1

Daily Effective start up date

(Midnight through 1 1 :59
PM) or any 24-hour period
that reasonably represents
a calendar day for purposes
of samplinq.

See Note 1

Weekly Effective start up date
Effective start up day
through one week after
Effective start up date

See Note 1

Monthly First day of calendar month following
the last day of the start up date

1"'day of calendar month
through last day of calendar
month

See Note 1
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Quarterly
Glosest of January 1, April 1, July 1,
or October 1 following (or on) the last
day of the start up date

January I through March 31
April 1 through June 30
July 1 through September
30
October 1 through
December 31

See Note 1

Semiannually
Glosest of January 1 or July 1

following (or on) the last day of the
start up date

January 1 through June 30
July 1 through December 31

See Note 1

Annually January 1 following (or on) the last
day of the start up date

January 1 through
December 31

See Note 1

Note 1: A report on the start up phase shall be submitted to the Regional Water Board by uploading it on
GeoTracker no more than fifteen (15) days after the end of the start up phase. Quarterly Self-Monitoring Reports
shall also be submitted the Regional Water Board by uploading it on GeoTracker on a quarterly calendar basis, no
later than forty five (45) days following the last day of the quarter. Annual Reports shall be uploaded on GeoTracker
by February 15 of each year, covering the previous calendar year. The annual report shall contain all data required
for the fourth quarter in addition to summary data required for annual reporting. This report may be submitted in lieu
of the report for the fourth quarter of a calendar year.

4. Reporting Protocols. The Discharger shall report with each sample result
the applicable Reporting Level (RL) and the current Method Detection Limit
(MDL), as determined by the procedure in Part 136. The Discharger shall
report the results of analytical determinations for the presence of chemical
constituents in a sample using the following reporting protocols:

a. Sample results greater than or equal to the RL shall be reported as
measured by the laboratory (i.e., the measured chemical
concentration in the sample).

b. Sample results less than the RL, but greater than or equal to the
laboratory's MDL, shall be reported as "Detected, but Not Quantified,"
or DNQ. The estimated chemical concentration of the sample shall
also be reported. For the purposes of data collection, the laboratory
shall write the estimated chemical concentration next to DNQ as well
as the words "Estimated Concentration" (may be shortened to "Est.
Conc."). The laboratory may, if such information is available, include
numerical estimates of the data quality for the reported result.
Numerical estimates of data quality may be percent accuracy (+ a
percentage of the reported value), numerical ranges (low to high), or
any other means considered appropriate by the laboratory.

c. Sample results less than the laboratory's MDL shall be reported as
"Not Detected," or ND.

d. Dischdrgers are to instruct laboratories to establish calibration
standards so that the ML value (or its equivalent if there is differential
treatment of samples relative to calibration standards) is the lowest
calibration standard. At no time is the Discharger to use analytical

Attachment E - Monitoring and Reporting Program
Order No. R2-2006-0075, FuelGeneral NPDES Permit No. GAG912002

E-10



data derived from extrapolation beyond the lowest point of the
calibration curve.

5. The Discharger shall upload SMRs on GeoTracker in accordance with the
following requirements:

a. The Discharger shall arrange all reported data in a tabular format. The
data shall be summarized to clearly illustrate whether the facility is
operating in compliance with the effluent limitations.

The Discharger shall attach a cover letter to the monitoring reports.
The information contained in the cover letter shall clearly identify
violations of the permit; discuss corrective actions taken or planned;
and the proposed time schedule for corrective actions. ldentified
violations must include a description of the requirement that was
violated and a description of the violation.

Monitoring reports must be submitted to the RegionalWater Board
signed, and certified as required by the Standard Provisions
(Attachment D) to the address listed below:

California Regional Water Quality Control Board
San Francisco Bay Region
1515 Clay Street, Suite 1400
Attn: NPDES Wastewater Division
Fuel General NPDES NO. CAG912002

The monitoring reports shall also include a description of operation
and maintenance (O&M) of the groundwater extraction and treatment
system consistent with the O&M manual, which shall be available to
all personnel who are responsible for operation and maintenance
activities.

e. The monitoring reports shall include the results of analyses and
observations as follows:

1. Calculations for all limitations that require averaging of
measurements shall utilize an arithmetic mean unless
otherwise specified in this permit.

2. A table identifying by method number the analytical
procedures used for analyses. Any special methods shall be
identified and should have prior approval of the Regional
Water Board's Executive Officer.

3. Laboratory results shall be summarized in tabular form but
do not need to be included in the report. A summary of
quality assurance/quality control activities data such as field,

b.

d.
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travel, and laboratory blanks shall be reported for each
analyzed constituent or group of constituents.
A summary of the monitoring data to include information
such as source of the sample (influent, effluent, or receiving
water); the constituents; the methods of analysis used; the
laboratory reporting limits in ug/l; the sample results (ug/l);
the date sampled; and the date sample was analyzed.
Flow (in gpm) and mass removal data (in kilograms).
Summary of treatment system status during the reporting
period (e.9. in operation/on standby) and reason(s) for non-
routine treatment system shut down.
The annual reports shall contain tabular summary of the
monitoring data obtained during the previous year. In
addition, the annual reports shall contain a comprehensive
discussion of the compliance record and the corrective
actions taken or planned which may be needed to bring the
Discharger into full compliance with the waste discharge
requirements. The annual report shall document that the
annualfee has been paid.
lf, during any calendar quarter, a Discharger becomes aware
that any monitoring data obtained for compliance with this
Order are invalid, the Discharger shall submit a claim of
invalid monitoring data, as uploaded on GeoTracker with a
confirmation emailto the RegionalWater Board staff in
charge of this permit, within 45 days after end of that
calendar quarter. The Discharger shall include with this
claim, the name, phone number, and email of its assigned
staff to investigate the cause(s) of errors and the corrective
actions taken, or date when actions will be completed to
eliminate or reduce future data errors. The Discharger shall
also provide, in this claim, a date that the Operation and
Maintenance Manualwill be updated to include errors
prevention measures. These preventive measures shall
include but not be limited to accelerated monitoring (e.9.
twice a month monitoring for at least one month) to provide
valid monitoring data indicating the effectiveness of the
proposed preventive measures.

Discharge Monitoring Reports (DMRs) Not Applicable

Other Reports

1. Trigger Study Report: The Discharger shall report the results of any trigger
study required by Special Provisions - Vl.C.6 and the progress in
satisfaction of compliance schedule dates specified in Special Provisions
Vl.C.7, Vl.C.B, and Vl.C.9 of this Order. The Discharger shall upload

4.

5.
6.

7.

8.

c.

D.
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2.

3.

4.

these reports on GeoTracker.

Start Up Notification Report: The Discharger shall notify the Executive
Officer by uploading on GeoTracker the completed Form provided in

Attachment G - Notice of Startup or Re-Startup Form. no later than 14
days before planned start up date.

Start-up Report: A report on the start up phase shall be uploaded on
GeoTracker no more than fifteen days after the end of the start up phase.
This report shall include a certification that a professional engineer
certified in the State of California oversees the treatment system operation
and maintenance activities including the start up work.

Spill Reports: lf any hazardous substance is discharged in or on any
waters of the state, or discharged and deposited where it is, or probably
will be discharged in or on any waters of the state, the Discharger shall
report such a discharge to this Regional Water Board, at (510) 622-2304
on weekdays during office hours from 8 a.m. to 12 p.m. and 1 p.m. to 5
p.m, and to the Office of Emergency Services at (800) 852-7550 during
non-office hours. A written report shall be uploaded on GeoTracker, with
an confirmation email to staff, within five (5) working days and shall
contain information relative to:

Nature of waste or pollutant,
Quantity involved,
Duration of incident,
Cause of spilling,
Spill Prevention, Control, and Countermeasure Plan (SPCC) in

effect, if any,
f . Estimated size of affected area,
g. Nature of effects (i.e., fish kill, discoloration of receiving water, etc.),
h. Corrective measures that have been taken or planned, and a

schedule of these activities, and
i. Persons/agencies notified.

5. Reports of Treatment Unit Bypass and Permit Violation: In the event the
Discharger violates or threatens to violate the conditions of the waste
discharge requirements and prohibitions or intends to permit a treatment
unit bypass due to:
a. Maintenance work, power failures, or breakdown of waste

treatment equipment,
b. Accidents caused by human error or negligence,
c. The self-monitoring program results exceeding effluent limitations,
d. Any activity that would result in a frequent or routine discharge of

any toxic pollutant not limited by this Order, or
e. Other causes. such as acts of nature.

a.
b.
c.
d.
e.
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The Discharger shall notify the Regional Water Board within 24 hours of
when the Discharger or Discharger's agent has knowledge of the incident
and confirm this notification in writing and uploaded on GeoTracker with a
confirmation email to staff, within 5 working days of the initial notification.
The written report shall include time, date, duration and estimated volume
of waste bypassed, method used in estimating volume and person notified
of the incident. The report shall include pertinent information explaining
reasons for the noncompliance and shall indicate what steps were taken
to prevent the problem from recurring.

lf a violation of the effluent limitations should occur, the Discharger shall
direct the effluent to a holding tank and contained, or the extraction and
treatment system shall be shut down. The confirmation sampling shall be
conducted when the discharge is directed to a holding tank and contained
or right before the extraction and treatment system is shut down. The
content of the holding tank shall be retreated until the retreated effluent is
in compliance, or be disposed in accord with the provisions of Chapter 15,
Title 23, California Code of Regulations.

lf the treatment system is shut down for more than 120 consecutive hours
after the start up period (maintenance, repair, violations, etc.) the
reason(s) for shut down, proposed corrective action(s) and estimated start
up date shall be orally reported to the RegionalWater Board within five
days of shut down and a written submission through GeoTracker shall
also be provided within 15 days of shut down.

lf feasible, the corrective action(s) taken and the proposed start up
procedures shall be reported to the Regional Water Board at least 15 days
before start up.
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ATTACHMENT F - FAGT SHEET

This Order is intended to cover discharges of extracted and treated groundwater
resulting from the cleanup of groundwater polluted by fuel leaks and other related
wastes at service stations and similar sites.

This Fact Sheet includes the legal basis and technical rationale for the requirements of
the Order. This Order has been prepared under a standardized format to accommodate
a broad range of discharge requirements for Dischargers in California. Only those
sections or subsections of this Order that are specifically identified as "not applicable"
have been determined not to apply to this Discharger. Sections or subsections of this
Order not specifically identified as "not applicable" are fully applicable to the
Dischargers.

ln 1991, the Regional Water Board issued a National Pollutant Discharge Elimination
System (NPDES) General Permit for allowing the discharge of extracted and treated
groundwater resulting from the cleanup of groundwater polluted by fuel leaks and other
related wastes at service stations and similar sites. The permit was reissued twice in
1996 and 2001.

The 2001 permit expired on September 19, 2006, and needs to be reissued because
approximately 9,700 sites with underground fuel storage tanks within the San Francisco
Bay Region are known to be leaking or have leaked in the past. Fuel is also discharged
to groundwater from other sources (surface spills, pipeline breaks or leakages, etc.).
Within the next five years, approximately 300 of these sites will be conducting
groundwater cleanups by extracting contaminated groundwater, treating, and
discharging treated groundwater, particularly in Santa Clara County. Because some
Publicly Owned Treatment Works (POTWs) do not accept new discharges from
groundwater cleanups, approximately 75 of these sites will require Waste Discharge
Requirements from the RegionalWater Board for discharge to surface water. These
cleanups will exceed the capacity of available staff to develop and bring individual waste
discharge requirements to the Regional Water Board for adoption. These circumstances
create the need for an expedited system to process the anticipated numerous requests.
The renewal of the fuel general NPDES permit will expedite the processing of
requirements, enable the RegionalWater Board to better utilize limited staff resources,
and permit cleanups to begin promptly.

The following fuel-cleanup discharges are normally not eligible for coverage: discharges
from cleanups involving significant contamination by metals, pesticides, or other
conservative pollutants; discharges from cleanups involving reinjection of treated
groundwater; and discharges from sites with other NPDES discharges (e.9. process
waste). A fuel-cleanup discharger that combines extracted groundwater with
stormwater before treatment is normally not eligible for coverage under this Order
because amount of rainwater varies and may exceed the treatment system capacity.
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I. PERMIT INFORMATION

The following Table (Table F-1) and paragraphs summarize administrative
information related to the facilities. As applicable, Table F-1 provides cross-
references to the specific sections of the Notice of lntent (NOl) Form, in the
Attachment B, that each Discharger enrolled under this Order must initially complete
and submit as part of the NOl.

A. Site Owners or Operators who will apply for an authorization to discharge under
this Order and who may be granted such authorization are hereinafter called
Discharge(s). The groundwater treatment facility is considered the Facility
regulated under this Order (hereinafter Facility). For the purposes of this Order,
references to the "Discharger(s)" or "permittee(s)" in applicable federal and state

Attachment F - Fact Sheet
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Table F-1. Facility Information

WDID
A waste discharge identification number will be assigned to
a facility when the Executive Officer issues the authorization
to discharqe

Discharger Row 1 of Table 2 of NOI Form n Attachment B
Name of Facilitv Row 2 of Table 2 of NOI Form n Attachment B
Facilitv Address Row 3 of Table 2 of NOI Form n Attachment B
Facility Gontact, Title
and Phone

Row 4 of Table 2 of NOI Form in Attachment B

Authorized Person to
Sign and Submit
Reports

Row 5 of Table 2 of NOI Form in Attachment B

Mailinq Address Row 6 of Table 2 of NOI Form in Attachment B
Billinq Address Row 7 of Table 2 of NOI Form in Attachment B
Type of Facility Row 8 of Table 2 of NOI Form in Attachment B
Maior or Minor FaciliW Minor
Threat to Water Qualitv Cateqory 2 (based on three cateqories 1, 2, and 3)
Gomplexitv Cateqory B (based on three categories A, B, and C)
Pretreatment Program Not Applicable
Reclamation
Requirements

Producer (See Row 14 of Table 4 of NOI in Attachment B)

Facility Permitted Flow Condition 4 of NOI Form in Attachment B (in gallons per
minute (gpm))

Facility Design Flow Condition 4 of NOI Form in the Attachment B (in gpm)
Watershed Row 9 of Table 2 of NOI Form in the Attachment B
Receivinq Water Row 10 of Table 2 of NOI Form in the Attachment B
Receiving Water Type Row 11 of Table 2 of NOI Form in the Attachment B
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laws, regulations, plans, or policy are held to be equivalent to references to the
Discharger(s) herein.

The Facilities currently regulated under the previous general NPDES permit,
Order No.01-100, discharge wastewaterto different receiving waters of the
United States, mainly in Santa Clara County. Order No. 01-100, which was
adopted on September 19, 2001, expired on September 19,2006. The terms and
conditions of the previous Order were automatically continued in effect until new
Waste Discharge Requirements and NPDES permit are adopted pursuant to this
Order. During the life of the previous Order, 114 facilities were authorized to
discharge treated groundwater to the receiving water documented in the NOI
submitted for each discharge.

As of June 2006, 37 Dischargers filed a report of waste discharge by submitting
an NOI application for renewal of their discharge authorization under this General
Waste Discharge Requirements (GWDRs), NPDES permit. At least 38 more
NOls may be submitted during the next five years. ln the process of reviewing
and approving NOls, supplemental information may be requested from a subset
of these facilities. lt may also be necessary to visit facilities for which an NOI has
been submitted, to obserye operations and collect additional data to determine
the eligibility of authorizing those discharges under this Order. This Order
requires the Dischargers to submit monitoring data per Attachment E. A few
Dischargers authorized under this Order may be required to apply for an
individual NPDES permit if monitoring data indicate significant contamination by
metals, pesticides, or other conservative pollutants.

II. FACILITYDESCRIPTION

The regulated facilities under this Order are normally groundwater treatment facilities
located at active or closed service stations or construction sites with the need for short
or long term dewatering. These groundwater treatment facilities are in operation to
extract and treat groundwater polluted mainly by fuel leaks.

A. Description of Wastewater Treatment
Dischargers authorized under this Order typically use aeration and/or granular
activated carbon (GAC) systems to treat their pollutants of concern. The most
common pollutants contained in the influent of these treatment systems are
benzene, ethylbenzene, toluene, total xylenes, Methyl Tertiary Butyl Ether
(MTBE), and other petroleum hydrocarbons collectively named as total petroleum
hydrocarbons (TPH). Less commonly inorganic compounds may also be present
in the influent and effluent. Other volatile or semi volatile organic compounds
may also be present in the influent of a subset of facilities regulated under this
permit. Approximately 75o/o of the 37 facilities that applied for permit re-issuance
designed their treatment facilities for a flow rate less than 10 gpm.
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Except for some inorganic compounds and oxygenates other than MTBE, the
concentrations of organic pollutants in the effluents of the discharges are usually
below detectable levels. The reported detection limit for benzene, ethylbenzene,
toluene, total xylenes, and most volatile organic compounds (VOCs) is 0.5
microgram per liter (ug/l); for MTBE the reported detection limit ranges from 0.5
to 5.0 ug/l; for TPH the reported detection limit is mostly 50.0 ug/l; and the
reported detection limits for semi volatile organic compounds are mostly 5.0 or
10.0 ug/1.

B. Discharge Points and Receiving Waters

Condition No. 6 of the NOI Form (Attachment B) requires the Discharger to
provide discharge location data and a map with the discharge path highlighted.

G. Summary of Existing Requirements
With two exceptions, the effluent limitations contained in the previous Order have
been continued into this Order as summarized in Table F-4. These exceptions
are: MTBE reduced from 13 ug/l to 5 ug/|, and Vinyl Chloride reduced from 5 ug/l
to 1 ug/|, for Discharge to Other Surface Water Areas.

D. Gompliance Summary
In order to collect compliance history information, the Regional Water Board staff
reviewed the 37 permit renewal applications submitted, and the annual reports
from those same 37 facilities, from the previous permit period, 2001-2006.
Except for Total Petroleum Hydrocarbon as diesel (TPHd), the Dischargers have
reported almost a 100% compliance rate with the effluent limitations in the
permit. In the case of TPHd, the Dischargers reported 15 TPHd exceedances in
the cover letter to the annual reports. These same Dischargers reported 52
TPHd exceedances in the NOI applications submitted in March 2006. The
Dischargers reported 46 of those 52 TPHd exceedances (about 90%) were due
to false positives - in other words, sampling and reporting errors of various
nature. A number of oil companies also reported some of the TPHd
exceedances were due to false positive results caused by sampling errors and
problems with EPA method 8015 for diesel. These false positive concerns were
summarized in an August 18, 2003, report titled "Diesel False Positives and
Related Regulatory Policy for NPDES Effluent Dischargers," prepared by Tim
Utterback and Richard Weiss for Wetern States Petroleum Association (WSPA).
This report summarizes the WSPA members' concerns about the potentialfor
enforcement actions based on invalid monitoring data, and finds it beneficialto
the Regional Water Board and Dischargers to have a standardized procedure to
prevent, identify, and report diesel false positives. This Order provides the
Dischargers with requirements to prevent, identify, and report diesel false
positives as explained in the following sections of the Order:

1. Section X.8.5.e.3 of Attachment E requires the reporting of quality
assurance/quality control activities data such as field, travel, and
laboratory blanks for each analyzed constituent or group of
constituents,
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2. Table E.2 of Attachment E requires the Dischargers to monitor TPH
other than gasoline and diesel separate from TPHd which will minimize
TPHd false positives,

3. Section X.B.5.e.8 of Attachment E requires the Dischargers to report
every discovered invalid monitoring data, including TPHd false
positives,

4. Section X.8.5.e.8 of Attachment E provides the Dischargers with
additonal time, 45 days instead of 15 days in the 2001 permit, to
identify, verify, and report any monitoring errors, and

5. Table 5 of Attachment B and Section X.8.5.e.8 of Attachment E require
the Dischargers to assign a specific person to investigate the cause(s)
of errors and implement corrective actions.

E. Planned Changes
As required in Attachment D, a Discharger authorized under this Order shall
submit a modified NOI before making any material change in the character,
location, or volume of the discharge.

III. APPLICABLE PLANS, POLICIES, AND REGULATIONS

The requirements contained in the Order are based on the requirements and
authorities described in this section.

A. Legal Authorities
This Order is issued pursuant to section 402 of the federal Clean Water Act (CWA)
and implementing regulations adopted by the U.S. Environmental Protection
Agency (USEPA) and chapter 5.5, division 7 of the California Water Code
(commencing with section 13370). lt shall serve as a NPDES permit for point
source discharges from this facility to surface waters. This Order also serves as
Waste Discharge Requirements (WDRs) pursuant to article 4, chapter 4, division 7
of the Water Code (commencing with section 13260). States may request authority
to issue general NPDES permits pursuant to Code of Federal Regulations, Title
40, Chapter 1, Subchapter D, part 122.28 (40 CFR 122.28). 40 CFR 122.28
provides for the issuance of general permits to regulate discharges of waste which
result from similar operations, are the same types of waste, require the same
effluent limitations, require similar monitoring, and are more appropriately regulated
under a general permit rather than individual permits. This general permit meets
the requirements of 40 CFR 122.28 because the discharges and proposed
discharges:

1. result from similar operations (all involve extraction, treatment, and
discharge of grou ndwater),

2. are the same types of waste (all are groundwater containing petroleum
hydrocarbons and other related wastes due to leaks and spills from
service stations and similar sites),
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B.

c.

3. require similar effluent limitations for the protection of the beneficial
uses of surface waters in the San Francisco Bay Region (this general
permit does not cover direct discharges to the Pacific Ocean),

4. require similar monitoring, and
5. are more appropriately regulated under a general permit rather than

individual permits.

This Order shall become effective about two months after the date of its adoption
provided the Regional Administrator, USEPA, has no objection. lf the Regional
Administrator objects to its issuance, the permit shall not become effective until
such objection is withdrawn.

California Environmental Quality Act (GEQA). Under Water Code section
13389, this action to adopt an NPDES permit is exempt from the provisions of
CEQA, Pubf ic Resources Code sections 21100-21177.

State and Federal Regulations, Policies, and Plans

a. Water Quality Gontrol Plans.
The Regional Water Board adopted a Water Quality Control Plan for the
San Francisco Bay Basin (hereinafter Basin Plan) on June 21, 1995, and
amended this plan on January 2,2004, and November 16, 2005. The
2005 amendment will be final after approvalfrom the State Water Board
and Office of Administrative Law. The Basin Plan designates beneficial
uses, establishes water quality objectives, and contains implementation
programs and policies to achieve those objectives for all waters addressed
through the plan. The Basin Plan (Page2-5) states that the beneficial
uses of any specifically identified water body generally apply to its tributary
streams. The Basin Plan may not specifically identify beneficial uses for
every Receiving Water regulated under this permit, but identifies present
and potential uses for the downstream water body, to which the Receiving
Water, via an Intermediate water body, is tributary. These potential and
existing beneficial uses are: municipal and domestic supply, fish migration
and fish spawning, industrial service supply, navigation, industrial process
supply, marine habitat, agricultural supply, estuarine habitat, groundwater
recharge, shellfish harvesting, water contact and non-contact recreation,
ocean, commercial, and sport fishing, wildlife habitat, areas of special
biological significance, cold freshwater and warm freshwater habitat, and
preservation of rare and endangered species for surface waters and
municipal and domestic supply, industrial service supply, industrial
process supply, agricultural supply, and freshwater replenishment for
groundwaters. ln addition, the Basin Plan implements State Water Board
Resolution No. 88-63, which established state policy that all waters, with
certain exceptions, should be considered suitable or potentially suitable for
municipal or domestic supply.
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b.

All beneficial uses listed in the Order are from Basin Plan, Tables 2-1
through 2-7 (pages 2-11,2-13,2-15,2-17 ,2-19,2-21, and 2-23,
respectively). The tributary rule is explained on Page 2-5. The beneficial
uses for the groundwater basins are listed in Table 2-9 (page 2-28).
Requirements of this Order implement the Basin Plan.

Thermal Plan.
The Regional Water Board has included this Plan in Page 34 of the Basin
Plan.

National Toxics Rule (NTR) and Galifornia Toxics Rule (GTR). USEPA
adopted the NTR on December 22,1992, and later amended it on May 4,
1995 and November 9, 1999. About forty criteria in the NTR applied in
California. On May 18, 2000, USEPA adopted the CTR. The CTR
promulgated new toxics criteria for California and, in addition, incorporated
the previously adopted NTR criteria that were applicable in the state. The
CTR was amended on February 13, 2001. These rules contain water
quality criteria for priority pollutants.

State lmplementation Policy.
On March 2,2000, the State Water Board adopted the Policy for
lmplementation of Toxics Standards for lnland Surface Waters, Enclosed
Bays, and Estuaries of California (State lmplementation Policy or SIP).
The SIP became effective on April 28,2000, with respect to the priority
pollutant criteria promulgated for California by the USEPA through the
NTR and to the priority pollutant objectives established by the Regional
Water Board in the Basin Plan. The SIP became effective on May 18,
2000, with respect to the priority pollutant criteria promulgated by the
USEPA through the CTR. The State Water Board adopted amendments
to the SIP on February 24,2005, that became effective on July 13,2005.
The SIP establishes implementation provisions for priority pollutant criteria
and objectives and provisions for chronic toxicity control. Requirements of
this Order implement the SlP.

Alaska Rule.
On March 30, 2000, USEPA revised its regulation that specifies when new
and revised state and tribalwater quality standards WOS) become
effective for CWA purposes. (40 C.F.R. S 131 .21;65 Fed. Reg. 24641
(April 27,2000).) Under the revised regulation (also known as the Alaska
rule), new and revised standards submitted to USEPA after May 30, 2000,
must be approved by USEPA before being used for CWA purposes. The
final rule also provides that standards already in effect and submitted to
USEPA by May 30, 2000, may be used for CWA purposes, whether or not
approved by USEPA.

d.

e.
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Antidegradation Policy. Section 131.12 requires that the state water
quality standards include an antidegradation policy consistent with the
federal policy. The State Water Board established California's
antidegradation policy in State Water Board Resolution No. 68-16.
Resolution No. 68-16 incorporates the federal antidegradation policy
where the federal policy applies under federal law. Resolution No. 68-16
requires that existing water quality be maintained unless degradation is
justified based on specific findings. The RegionalWater Board's Basin
Plan implements, and incorporates by reference, both the State and
federal antidegradation policies. The permitted discharge is consistent
with the antidegradation provision of section 131.12 and State Water
Board Resolution No. 68-16. Discharges regulated by this Order should
not lower water quality if the terms and conditions of this Order are met.
Therefore the permitted discharges are consistent with the antidegradation
provision of 40 CFR Section 131 .12 and State Water Board Resolution
No. 68-16.

g. Anti-Backsliding Requirements. Sections aO2@\(2) and 303(d)(a) of
the CWA and federal regulations at title 40, Code of Federal Regulations
section 122.44(l) prohibit backsliding in NPDES permits. These anti-
backsliding provisions require that effluent limitations in a reissued permit
must be as stringent as those in the previous permit, with some
exceptions in which limitations may be relaxed. All effluent limitations in
this Order are at least as stringent as the effluent limitations in the
previous Order.

D. lmpaired Water Bodies on GWA 303(d) List

On June 6, 2003, the USEPA approved a revised list of impaired water bodies
prepared by the State (hereinafter referred to as the 303(d) list). The SIP requires
final effluent limitations for all 303(d)-listed pollutants to be based on total maximum
daily loads and associated waste ioad allocations.

IV. RATIONALE FOR EFFLUENT LIMITATIONS AND DISCHARGE
SPECIFIGATIONS

The CWA requires point source Dischargers to control the amount of conventional,
non-conventional, and toxic pollutants that are discharged into the waters of the
United States. The control of pollutants discharged is established through effluent
limitations and other requirements in NPDES permits. There are two principal bases
for efffuent limitations in the Code of Federal Regulations: section 122.aa@) requires
that permits include applicable technology-based limitations and standards; and
section 122.44(d) requires that permits include water quality-based effluent
limitations to attain and maintain applicable numeric and narrative water quality
criteria to protect the beneficial uses of the receiving water. Where reasonable
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potential has been established for a pollutant, but there is no numeric criterion or
objective for the pollutant, water quality-based effluent limitations (WQBELS) may be
established: (1) using USEPA criteria guidance under CWA section 304(a),
supplemented where necessary by other relevant information; (2) on an indicator
parameter for the pollutant of concern; or (3) using a calculated numeric water
quality criterion, such as a proposed state criterion or policy interpreting the state's
narrative criterion, supplemented with other relevant information, as provided in
section 122.44(d)(1 )(vi).

The proposed effluent limitations are required to protect Beneficial Uses of the
surface waters and ground waters of the San Francisco Bay Region. The Clean
Water Act (CWA) requires technology-based effluent limits (Section 301) unless
more stringent limits are required in order to achieve water quality objectives.
Section 301 of the CWA also requires that technology-based effluent limits include
the application of best available technology economically achievable (BAT) for the
pollutants being discharged. Technology based effluent limits were developed for
the suite of volatile organic compounds (VOCs) to be regulated, and then water
quality based effluent limits were developed for those VOCs whose lowest value
from the CTR and Basin Plan was less than the respective technology based
effluent limit.

A. Discharge Prohibitions

The proposed prohibitions are required to protect beneficial uses of the surface
waters and ground waters of the San Francisco Bay Region.
Prohibition lll.A, no unauthorized discharge of extracted and treated groundwater,
is the same as in the previous permit and is based on CWC Section 13260, which
requires filing of a report of waste discharge (ROWD) before discharges can occur.
The Dischargers submitted a ROWD for the discharges described in this Order;
therefore discharges not described in this Order are prohibited.
Prohibition lll.B, no discharge other than the one approved by the Executive Officer
which do not adversely affect the environment and comply with the requirements of
this Order, is based on the same rationale documented for Prohibition A.1.
Prohibition lll.G, no discharge of extracted and treated groundwater in excess of
the authorized flow rate, is based on the same rationale documented for Prohibition
A.1. The Dischargers submitted a ROWD for the discharges which included a
treatment facility designed for a specific maximum flow rate by a professional
engineer certified in the State of California, therefore flow rates exceeding the
designed/authorized flow rates are prohibited.
Prohibition lll.D, no scouring or erosion due to discharge of extracted and treated
groundwater, is based on Basin Plan (page 4-40) goal of reducing and preventing
(hu man-caused ) erosion.
Prohibition lll.E, no pollution, contamination, or nuisance, is based on the Basin
Plan (page 2-1).
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Prohibition lll.F, no bypass or overflow of untreated or partially treated polluted
groundwater, is based on 40 CFR 122.41(m)(ii)(a).

B. Technology-Based Effluent Limitations

1. Scope and Authority

The CWA requires that technology-based effluent limitations are established
based on several levels of controls:

. Best practicable treatment control technology (BPT) represents the
average of the best performance by plants within an industrial category or
subcategory. BPT standards apply to toxic, conventional, and non-
conventional pol luta nts.

. Best available technology economically achievable (BAT) represents the
best existing performance of treatment technologies that are economically
achievable within an industrial point source category. BAT standards
apply to toxic and non-conventional pollutants.

. Best conventional pollutant control technology (BCT) represents the
control from existing industrial point sources of conventional pollutants
including BOD, TSS, fecal coliform, pH, and oil and grease. The BCT
standard is established after considering the "cost reasonableness" of the
relationship between the cost of attaining a reduction in effluent discharge
and the benefits that would result, and also the cost effectiveness of
additional industrial treatment beyond BPT.

. New source performance standards (NSPS) represent the best available
demonstrated control technology standards. The intent of NSPS
guidelines is to set limitations that represent state-of-the-art treatment
technology for new sources.

The CWA requires USEPA to develop effluent limitations, guidelines and
standards (ELGs) representing application of BPT, BAT, BCT, and NSPS.
Section  O2@\(1) of the CWA and section 125.3 of the Code of Federal
Regulations authorize the use of BPJ to derive technology-based effluent
limitations on a case-by-case basis where ELGs are not available for certain
industrial categories and/or pollutants of concern. Where BPJ is used, the permit
writer must consider specific factors outlined in section 125.3.

Attachment F - Fact Sheet
Order No. R2-2006-0075, Fuel General NPDES Permit No. CAG912002

F-10



2. Applicable Technology-Based Effluent Limitations

BPJ was used in developing technology-based effluent limits in this Order.
BPJ is defined as the highest quality technical opinion developed by a permit
writer after consideration of all reasonably available and pertinent data or
information that forms the basis for the terms and conditions of a NPDES
permit. The authority for BPJ is contained in Section a02@)(1) of the CWA.

ln the treatment systems regulated by this permit, organic compounds are
typically removed from groundwater through either aeration processes or
through adsorption processes (e.9. granular activated carbon). When properly
designed and operated, most aeration and/or granular activated carbon
(GAC) systems can lower the concentration of petroleum pollutants and
VOCs to below detection limits. Limits established in the tentative order for
the petroleum pollutants and VOCs can be met if GAC/air stripper treatment
systems are properly operated.

ln 1986, U.S. EPA Region g in a document titled "NPDES Permit Limitations
for Discharge of Contaminated Groundwater: Guidance Document" (USEPA
1986) concluded that the cost of attaining effluent levels to non-detect (5 ug/l
detection levels except 1 ug/l for Vinyl Chloride) for all organic compounds
that are commonly detected in contaminated groundwater is considered
economically achievable. This permit was originally issued in 1991. The
suite of pollutants to be regulated with effluent limits in this permit was
selected by reviewing USEPA 1986 and the 1989 State of California
document titled "Leaking Underground Fuel Tank Field Manual" and using the
compounds called out by those documents as most likely to be detected at a
fuel or groundwater cleanup site and for which a Maximum Contaminant
Level (MCL) has been promulgated. ln addition, the RegionalWater Board
staff, using BPJ, added Trichlorotrifluoroethane (Freon 113) in a previous
permit reissuance, and Methyl Tertiary Butyl Ether (MTBE) in the 2001 permit
reissuance.

MTBE has a secondary MCL of 5 ug/1. The discharges regulated under this
permit have the potentialto recharge groundwaters designated as drinking
waters. The Basin Plan requires these groundwaters to be protected to both the
primary and secondary MCLs. Therefore, it is appropriate to limit discharges
that may recharge these groundwaters to secondary MCL levels. In 2001, the
previous permit was re-issued with two MTBE effluent limits: one 5 ug/l limit for
discharging to drinking water areas and another 13 ug/l limit (based on MTBE
primary MCL) for discharging to other surface water areas. Data collected over
18 months, ending in 2001 , showed that out of 443 effluent samples analyzed
for MTBE during that period ,432were "non-detect" and one sample detected
MTBE above 5 ugil, suggesting that a limit of 5 ug/L would be reasonably
achievable. Additionally, the MTBE monitoring data provided by the
Dischargers during the 2001-2006 period, confirm the limit of 5 ug/l for MTBE is
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technologically feasible and economically achievable. Most Dischargers
authorized under this permit were already required to comply with the 5 ug/l limit
and almost all MTBE monitoring data confirm the Dischargers' ability to comply
with the 5 ug/ltechnology-based limit. Therefore, consistent with the USEPA
1986 guidance, the maximum daily effluent limitation for MTBE for discharge to
other surface water areas is changed from 13 ug/l to 5 ug/l.

Similarly, consistent with the USEPA 1986 guidance, the maximum daily
effluent limitation for Vinyl Chloride for discharge to other surface water areas is
corrected from 5 ug/lto 1 ug/|.

Even though information exists to show that the reporting limit and removal
technology for many of the effluent constituents is now lower (0.5 ugll), USEPA
Region t has not updated its original guidance to adjust limits downward. The
RegionalWater Board staffs BPJ, at this time, is to remain consistent with
EPA's original limits. The technology-based effluent limits in this permit are
consistent with, or more stringent than, the USEPA 1986 guidance.

This Order has also effluent limits for Totat Petroleum Hydrocarbons (TPH) as
gasoline or as diesel. USEPA 1986 guidance has no mention of TPH as
gasoline or as diesel. The expired permit had a limit of 50.0 ug/l for TPH and a
monitoring requirement for TPH as Gasoline and Diesel. TPH does not have an
MCL and typically has a reporting limit of 50 ug/|.

ln 1991, the most significant group of pollutants in the groundwater cleanup
facilities regulated under this permit were the pollutants associated with gasoline
and diesel fuels. However, since 2001, Dischargers have submitted
groundwatertreatment facilities influent and effluent monitoring data that
indicate petroleum hydrocarbons other than gasoline and diesel fuel have
contaminated groundwater. For example, the West Base Realignment and
Closure Program Management Office of the Department of Navy (Navy)
reported detected levels of TPH Bunker-C in the influent and non-detect TPH
Bunker-C monitoring data with a reporting level as high as 300 ug/l in the
effluent.

In this case, the Regional Water Board staff do not have sufficient information to
require a reporting limit of 50 ug/lfor TPH Bunker C. In addition, even if a
reporting limit of 50 ug/l is achieved, the Navy may need additionaltime to
improve its groundwater treatment system to remove TPH Bunker-C to a non-
detect level of 50 ug/|.
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In general, the RegionalWater Board staff need to gather information regarding
the detection and treatment limitations for those TPH components other than
Gasoline and Diesel. For this reason, instead of setting a new limit, a trigger
(called TPH other than Gasoline and Diesel) and a monitoring requirement has
been added in the permit. This trigger and monitoring requirement would allow
Dischargers such as the Navy to continue their groundwater cleanup while
improving their reporting levels to 50 ug/l and/or upgrading their treatment
facility to remove TPH other than Gasoline and Diesel category to a 50 ug/l non-
detect level. By the next permit reissuance in 2011, the RegionalWater Board
staff should have a better understanding of the range of constituents included in

this new TPH other than Gasoline and Diesel category and whether a new
effluent limit would be appropriate at that time.

Table F-2 shows that the technology based effluent limits for discharge to
drinking water areas were derived by picking the lowest limit from the State
promulgated MCL, Federal promulgated MCL, and USEPA 1986 guidance for
each of the listed compounds. The last column of Table F-2 shows that the
technology based effluent limits for discharge to other sgrface water areas are
the same as USEPA 1986 BAT.
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Table F-2. Summary of Technology-based Effluent Limitations
No Compound SMUL

udL
FMUL
ug/L

USEPA 19E6 BAT
udL

Technology-based
Effluent Limitations fol
Discharge to Drinking

Water Areas
uclL

Technology-based
Effluent Limitations

For Discharge to
Other Surface Water

Areas uc/L
1 Jenzene 1 5 5

larbon Tetrachloride 0.5 5 nE 5

3 )hloroform 80 80 5

4 1-Dichloroelhane 5 5 5

,2-Dichloroethane u-5 5 0.5 5

o l-Dichloroethylene 6 7 c

ithylbenzene 300 700 5

8 /1ethylene Chloride (Dichloromethane) 5

I -etrachloroethylene 5 5

10 -oluene 150 1000 5

1'l lis 1.2-Dichloroethvlene 6 70 5

12 lrans 1.2-Dichloroethvlene 10 100 5 5

13 1 .1 -Trichloroethane 200 200 5 5 E

'14 1 ,2-Trichloroethane 5 5

15 Irichloroethylene 5 5

to /inyl Chloride 0.5 2 u-c 1

17 otal Xylenes 1 750 10000 5 5

1q ,ethyl Tertiary Butyl Ether (MTBE) 5 5 5 3

19 'otal Petroleum Hydrocarbons (TPH)
rs Gasoline or as Diesel

50 (proposed) 50 (proposed)

20 :thylene Dibromide (1,2-Dibromoethane) 0.05 0.05 0.05

21
-richlorotrifl 

uoroethane 1200 5

LEGEND: FMCL - Federal Maximum Contaminant Level and MCL - California Maximum Contaminant Level
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Efff uent Limitations A:2 for pH is based on Table 4-2 (Page 4-69) of the Basin
Plan.

G. Water Quality-Based Effluent Limitations (WQBELs)

1. Scope and Authority

As specified in section 122.44(dX1Xi), permits are required to include
WQBELS for pollutants (including toxicity) that are or may be discharged at
levels that cause, have reasonable potential to cause, or contribute to an in-
stream excursion above any state water quality standard. The process for
determining reasonable potential and calculating WQBELs when necessary is
intended to protect the designated uses of the receiving water as specified in
the Basin Plan, and achieve applicable water quality objectives and criteria
that are contained in other state plans and policies, or any applicable water
quality criteria contained in the CTR and NTR.

lf any extracted and treated groundwater receive less than proper treatment,
the Benzene, Carbon Tetrachloride, Chloroform, 1,1-Dichloroethane, 1,2-
Dich loroetha ne, 1, 1 -Dichloroethylene, Ethyl benzene, Methylene Chloride
(Dichloromethane), Tetrachloroethylene, Toluene, Cis 1,2-Dichloroethylene,
Trans 1 ,2-Dichloroethylene , I ,1 ,1-Trichloroethane, 1 ,1 ,2-Trichloroethane,
Trichloroethylene, Vinyl Chloride, TotalXylenes, Methyl Tertiary Butyl Ether
(MIBE), Total Petroleum Hydrocarbons, Ethylene Dibromide (1,2-
Dibromoethane), and/or Trichloro-trifluoroethane concentration in the effluent
of those discharges do cause, have a reasonable potential to cause, or
contribute to an exceedance of any applicable criterion established by the
USEPA pursuant to CWA Section 303.

2. Applicable Beneficial Uses and Water Quality Griteria and Objectives

The water quality criteria applicable to the discharge(s) regulated under the
Order are based on protecting the beneficial uses described in Section lll of
the Order. The WQOsA/VQC applicable to the receiving water bodies of these
discharges are from the Basin Plan, CTR, and NTR.

(1) The Basin Plan specifies numeric WQOs for 10 priority toxic
pollutants, as well as narrative WQOs for toxicity and bioaccumulation
in order to protect beneficial uses. The pollutants for which the Basin
Plan specifies numeric objectives are arsenic, cadmium, chromium
(Vl), copper in fresh water, and lead, mercury, nickel, silver, zinc, and
total polynuclear aromatic hydrocarbons (PAHs) in salt water. The
narrative toxicity objective states in part "[a]llwaters shall be
maintained free of toxic substances in concentrations that are lethal to
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or that produce other detrimental responses in aquatic organisms." The
bioaccumulation objective states in part "[c]ontrollable water quality
factors shall not cause a detrimental increase in concentrations of toxic
substances found in bottom sediments or aquatic life. Effects on
aquatic organisms, wildlife, and human health will be considered."
Effluent limitations and provisions contained in this Order are designed
to implement these objectives, based on available information.

(2) The CTR specifies numeric aquatic life criteria for 23 priority toxic
pollutants and numeric human health criteria for 57 priority toxic
pollutants. These criteria apply to inland surface waters and enclosed
bays and estuaries such as San Francisco Bay, except where the
Basin Plan's Tables 3-3 and 3-4 specify numeric objectives for certain
of these priority toxic pollutants. The Basin Plan's numeric objectives
apply over the CTR (except in the South Bay south of the Dumbarton
Bridge).

(3) The NTR established numeric aquatic life criteria for selenium, numeric
aquatic life and human health criteria for cyanide, and numeric human
health criteria for 34 toxic organic pollutants for waters of San
Francisco Bay upstream to, and including, Suisun Bay and the
Sacramento-San Joaquin Delta. This includes the receiving water for
this Discharger.

3. Determining the Need for WQBELs

The CWA requires water quality based effluent limits if technology based
effluent limits are not sufficiently stringent to meet water quality objectives. In
the suite of VOCs regulated by the Order, several VOCs have water quality
criteria (WOC) in the CTR that are below the respective technology based
effluent limit. The effluent limit for those VOCs is set to be the CTR WQC as
shown in Table F-3. A blank cell in Table F-3 denotes that no California
Toxics Rule criterion is available for that pollutant.

4. WQBEL Calculations

No dilution credit is given in establishing effluent limits in this permit because
all discharges of treated groundwater regulated under this Order are to storm
drain systems that discharge to rivers, creeks, and streams. Many of these
creeks and streams are dry during the summer months. Therefore, for many
months of the year, these discharges may represent all or nearly all of the
flow in some portions of the receiving creeks or streams. These discharges
therefore also have the potential to recharge groundwaters protected as
drinking waters.
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ln explanation of the procedure for WQBEL calculations: if the detection limit
for the VOC is greater than the CTR WQC then the effluent limit is set at the
CTR WQC. Pursuant to SIP 2.4.5, the RegionalWater Board will deem a
discharge out of compliance if a sample result is above the reporting level.
There should be no significant adverse impact on water quality from those
VOCs whose detection limit is above the CTR WQC because these are low
volume discharges and because the treatment used, aeration or GAC,
reduces concentrations of VOCs to non-detectable levels.

For the pollutants that have a water quality objective less than the 5 ug/l
technology based limit, monthly average effluent limit and maximum daily
effluent limits have been included consistent with the SlP. Monthly average
effluent limits for discharge to areas of drinking water usage utilize CTR
criteria for consumption of water and organisms. Monthly average effluent
limits for discharge to other surface water areas utilize CTR criteria for
consumption of organisms. For those pollutants that have water quality
objectives less than 5 ug/1, the maximum daily effluent limit was computed
according to SIP Procedure 1.4B, Step 6, without dilution, utilizing a multiplier
of 2.01times the monthly average effluent limit. In cases where the value of
the maximum daily effluent limit is equivalent to the monthly average effluent
limit, no monthly average effluent limit is necessary.

For the effluent limits for "Discharge to Other Surface Water Areas," the
rationale for these limits is the same as for the effluent limits for "Discharge to
Drinking Water Areas".

Table F-3. Summary of Water Quality-based Effluent Limitations

No. Compound UIK
Criteria

Water and
Ornani<mc

UIK
Criteria
rganisn

Onlv

Discharge to Drinking Water Areas
(See Note | )

Discharge to Other Surface Water Areas

(uS/L) (ugr1-) Average Monthly
Effluent Limitation

(uo/L)

N4aximum Daily Effluenl
Limitation

/rrn/l \

Average Monthly
Effluent Limitation

(uo/l 'l

Maximum Daily Emuent
Limitation

/rro/l I
,enzene 1.2 71 1.2 2.4 71 142.7

)arbon Tetrachloride o.25 4.4 o.25 0.5 4.4 8.8

)hloroform

4 ,1-Dichloroethane

,2-Dichloroethane 0.38 99 0.38 0.8 99 199

o I -Dichloroethylene 0.057 5-Z 0.057 0.1 3.2 6.4

:thylbenzene 3100 29000 3100 6231 29000 58290

8 Iethylene Chloride
Dichloromethenel

4.7 1 600 4.7 9.4 1600 3216

I 'etrachloroelhylene 0.8 8.85 0.8 1.6 8.85 17.8

10 foluene 6800 200000 6800 13668 200000 402000

t1 )is 1,2-Dichloroethylene

12 f rans 1,2-Dichloroethvlene 200 140000 700 1407 140000 281400

IJ 1.1 -Trichloroethane
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\,1o. Compound CTR
Criteria

Water and

CTR
Criteria

)rganisn
Onlv

Discharge to Drinking Water Areas
(See Note 1)

Discharge to Other Surface Water Areas

(ug/L) (ug/L) Average Monthly
Effluent Limitation

/r rn,/l \

vlaxrmum uaily Enuen
Limitation

/r rnll \

Average Monthly
Effluent Limitation

fi roll 'l

Maximum Daily Effluenl
Limitation

fi roll I
14 .1 .2-Trichloroethane 0.6 42 0.6 1.2 42 84.4

1E richloroethylene 2.7 81 2.7 5.4 81 toz-o

16 /inyl Chloride 525 525 1055

17 'otal Xylenes

18 ,ethyl Tertiary Butyl Ether
MTBtr)

19
-otal Petroleum
lvdrocarbons fTPH)

20 ithylene Dibromide (1,2-
)ibromoelhane)

21 'richlorotrifl uoroethane

Note 1: Ddnking water areas are defined as surface waters with the existing or potential beneficial uses of "municipal and domestic supply" and
'groundwater recharge" (the latter includes recharge areas to maintain salt balance or to halt salt water intrusion into fresh water aquifers).

5. Whole Effluent Toxicity (WET)

The basis for Effluent Limitations A.3 (toxicity) is Table 44 (Chapter 4, Page
70) of the Basin Plan. The basis for using rainbow trout and 96-hour static
renewal bioassays is in Chapter 4, Page 9, of the Basin Plan. The basis for
repeating the toxicity testing if the percentage of surviving test organisms is
less than the required survival percentage, and the requirements to
investigate the cause of mortality is based on 40 CFR 122.41(d), which is
needed to minimize adverse impacts from discharges in violation of
requirements. Non-compliance is also a cause for termination of the
authorization to discharge (40 CFR 122.64).

D. Final Effluent Limitations

For both drinking water and non-drinking water areas of discharge, the final
effluent limitations were derived by picking the most protective value, between
the technology based effluent limits and WQBELS, in situations where both exist.
The technology based effluent limits together with the water quality based
effluent limits are sufficiently stringent to protect water quality and beneficial
uses. The summary of the final effluent limitations is included in the Table F-4
below:
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Table F4. Summary of Final Effluent Limitations

Notes for Table F-4:
Note 1: A blank cell in this Table denotes no criterion for that compound.
Note 2: Drinking water areas are defined as surface waters with the existing or potential beneficial uses of "municipal and domestic suppl/ and
"groundwater recharge" (the latter includes recharge areas to maintain salt balance or to halt salt water intrusion into fresh water aquifeis).
Nole 3: Ifreported detection level is greater than e{Iluent limil then a non-detect result using a 0.5 ug/L detection level is deemed io be in corrpliance.

Some organic and inorganic compounds, other than pollutants with effluent
limitations in Table F-4, may also be detected in the effluent of some of the
treatment systems. While this permit does not establish effluent limits for
these compounds (summarized as "Trigger Pollutants") Dischargers are
required to monitor for them, and follow procedures outlined in Provision V|.6.
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E.

F.

The following paragraphs provide additional information regarding these
pollutants.

Some organic compounds such as Tertiary Butyl Alcohol (TBA), Ethanol, and
Methanol have been detected in the effluent of a few facilities exceeding the 5
ug/L expected treatment level. At this time, these pollutants have no water
quality objective or criteria below 5 ug/L. Also, many Dischargers are actively
involved in pilot testing innovative treatment technologies for removal of these
compounds. For example, one Discharger added two bioreactors to its
treatment systems that contain the TBA-degrading bacteria. Although this
method has been proven to successfully degrade TBA, the Discharger
reported these bioreactors are sensitive to various factors and need fine-
tuning. The Trigger provisions of this Order allow for data to be collected on
the prevalence of these compounds, while allowing Dischargers to develop a
body of available technologies for their removal. Since the main objective of
this permit is to allow the Dischargers to cleanup petroleum-related pollutants
from groundwater, the trigger system allows treatment to move forward while
additional information about relatively minor pollutants is being collected.

Some inorganic compounds such as antimony, arsenic, beryllium, cadmium,
chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc
(hereinafter called inorganic compounds) are sometimes present in fuel-
cleanup discharges, primarily due to background concentrations in the
shallow groundwater being cleaned up. The discharge volume and effluent
concentrations of inorganic compounds discharges from facilities regulated by
this permit are low. In the RegionalWater Board staffls BPJ, the Bay-wide
loading of inorganic compounds from fuel cleanup discharges -- representing
a very small portion of total inorganic compounds loadings from sources
within the Region (including municipal and industrial point-source discharges
and stormwater discharges) - shall cause no impairment of beneficial uses or
potential exceedances of inorganic compounds objectives in receiving waters.
Facilities where inorganic compounds have adversely impacted groundwater
are not eligible for coverage under this Order.

In conclusion, as discussed in detail in section Vll.C.6 of this Fact Sheet, the
Dischargers with detected pollutants with concentrations exceeding 5 ug/L or
the most stringent water quality criteria, shall comply with the Special Study
Provisions Vl.C.6 through Vl.C.10 of the Order.

Interim Effluent Limitations. (Not Applicable)

Land Discharge Specifications. (Not Applicable)
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G. Reclamation Specifications
Basis for Water Reclamation Specifications is the Regional Water Board
Resolution No.88-160.

V. RATIONALE FOR RECEIVING WATER LIMITATIONS

The proposed receiving water limitations are intended to protect beneficial uses of
the surface waters and ground waters of the San Francisco Bay Region and are
based on the Basin Plan.

A. Surface Water: These limitations are based on the narrative/numerical
objectives contained in Chapter 3 of the Basin Plan as explained below:

The basis for V.A.1.a is on page 3-3 of the Basin Plan;
The basis for V.A.1.b is on page 3-2 of the Basin Plan;
The basis for V.A.1 .c is on pages 3-3 and 3-4 of the Basin Plan
The basis forV.A.1.d is on page 3-3 of the Basin Plan;
The basis for V.A.1.e is on pages 3-2, 3-3, and 3-4 of the Basin Plan;
The basis for V.A.2.a is on page 3-3 of the Basin Plan;
The basis for V.A.2.b is on page 3-3 of the Basin Plan;
The basis for V.A.2.c is on page 3-3 of the Basin Plan;
The basis for V.A.2.d is on pages 3-4 of the Basin Plan; and
The basis for V.A.3 is on pages 3-5 of the Basin Plan.

B. Groundwater: These limitations are on Page 3-6 of the Basin Plan.

VI. RATIONALE FOR MONITORING AND REPORTING REQUIREMENTS

Section 122.48 requires that all NPDES permits specify requirements for recording
and reporting monitoring results. Water Code sections 13267 and 13383 authorizes
the RegionalWater Board to require technical and monitoring reports. The
Monitoring and Reporting Program (MRP), Attachment E of this Order, establishes
monitoring and reporting requirements to implement federal and state requirements.
The following provides the rationale for the monitoring and reporting requirements

contained in the MRP for this facility.

A. Influent Monitoring

The purpose of influent monitoring is to provide documentation that the pollutants
loadings are below the level that the treatment system was designed for and
provide warnings should one or more new pollutants being extracted that the as
built treatment system was not designed to remove them. Except PAHs, the
influent monitoring has been reduced in this permit. PAHs monitoring frequency
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B.

has been changed to quarterly because a few PAHs have been detected in the
influent of a few facilities.

Effluent Monitoring

The purpose of effluent monitoring is to provide documentation thdt the treatment
system adequately removed all pollutants of concern in compliance with the limits
in the permit. These effluent monitoring data also provide warnings should one
or more pollutants detected, even though below the limits, that may be a sign of
poor maintenance or other unexpected problems. Except PAHs, the effluent
monitoring has been reduced in this permit. PAHs monitoring frequency has
been changed to quarterly because a few PAHs have been detected in the
effluent of a few facilities.

Whole Effluent Toxicity Testing Requirements

The selected test species and frequency of testing are the same as previous
permit and appropriately cost effective for these discharges.

Receiving Water Monitoring

The purpose of receiving water monitoring is to provide documentation about the
condition of the receiving water should any effluent limit violations occur that may
harm the life in the receiving water. The receiving water monitoring frequency is
the same as previous permit.

Other Monitoring Requirements

The purpose of additional monitoring requirements is to investigate complaints,
identify the discharges that should be regulated by individual NPDES permits,
coordinate storm water monitoring with municipalities, and quantify potential
impacts of extracted and treated groundwater discharge on the receiving water and
the ambient conditions of the receiving waters.

Add itional Qual ity Ass u rance/Quality Gontrol Req u i rements

As explained in section ll.D of this Fact Sheet, the purpose of the additional
quality assuranceiquality control requirements is to prevent generation and
reporting of invalid monitoring data, such as TPHd false positives, that the
Dischargers reported discovering during the term of the previous permit.
Although everyone involved in the compliance assurance activities including the
Discharger's staff and PE shall pay close attention to quality assurance/quality
control activities, Table 5 of Attachment B and Section lV.C of Attachment E
require the Dischargers who claim invalid monitoring data to assign a specific
person to investigate the cause(s) of errors, to lead the required corrective

c.

D.

E.

F.
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actions development, and to implement the Discharger's proposed measures to
prevent future invalid monitoring data.

The Tentative Order before its final revision required a "Quality Assurance
Officed'- meaning, a qualified individual who was not othenrvise involved in
sample collection, transport, or analysis (please refer to the following web site for
a more detailed description:
http://vwvw.waterboards.ca.qoviswamp/docs/swampqapp template032404.doc)
to investigate the cause of data error. This Order has no Quality Assurance
Officer" requirement so that a Discharger's staff person involved in generating
monitoring data could also oversee quality assurance/quality control aspects of
data generation. lf, however, a Discharger were to continue to generate invalid
monitoring data, the Regionalwater Board Executive Officer may require that
Discharger to assign an individual independent from those generating the data,
to oversee the data generation process.

VII. RATIONALE FOR PROVISIONS

A. Standard Provisions.
Standard Provisions provided in Attachment D are in accordance with section
122.41 and additional conditions applicable to the discharges under this permit
are in accordance with section 122.42. Section 123.25(a)(12) allows the state to
omit or modify conditions to impose more stringent requirements. In accordance
with section 123.25, this Order omits federal conditions that address enforcement
authority specified in sections 122.41(1)(5) and (kX2) because the enforcement
authority under the Water Code is more stringent. In lieu of these conditions, this
Order incorporates by reference Water Code section 13387(e).

B. Monitoring and Reporting Program Requirements.
The basis for "Monitoring and Reporting Program Requirements" Provision is
40CFR 122.41, 122.48, 122.62, 122.63, and 124.5, CWC Sections 13267 and
13383, and BPJ.

C. Special Provisions.

Basis for Reopener Provisions. The Basis for "Reopener Provisions" is
40cFR122.41(t).

Basis for Notice of Intent (NOl) Application. Provision Vl.C.2, Notice of
lntent (NOl) Application, is based on 40 CFR 122.28(b).

Basis for NOI Review. Provision Vl.C.3, NOI Review, is based on 40 CFR
122.28(b).

Basis for Discharge Authorization. Provision Vl.C.4, Discharge
Authorization, is based on 40 CFR 122.28(b).
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5.

6.

Basis for Non-Gompliance as a Violation. Provision Vl.C.5, Non-
Compliance as a Violation, is based on 40 CFR 122.41(a).

Basis for Provisions Vl.G.6 through V1.C.10. The Dischargers authorized
under this Order are expected to use BAT and treat their volatile organic
pollutants to non-detectable levels. However, some compounds, other than
pollutants with effluent limitations, may be detected in the effluent of some of
the treatment systems. These pollutants include both organic and inorganic
compounds. The purpose of these provisions is to require Dischargers to do
additional activities should any pollutants exceed the triggers in Table F-3.
These triggers are not effluent limitations, and should not be construed as
such. lnstead, they are levels at which additional investigation is warranted to
determine whether a numeric limit for a particular constituent is necessary.
The Table F-3 concentration-based triggers are set at the lowest value of the
State Maximum Contaminant Level, Federal Maximum Contaminant Level,
State Public Health Goal in Drinking Water, California Toxics Rule lowest
criterion, or Basin Plan water quality objective but mostly not exceeding 5 ug/l
as referenced in Table F-3 below. The reason for this approach is explained
in section lV.D of this Fact Sheet, and further explained below.

a. Triggers for Inorganic Gompounds. Antimony, arsenic, beryllium,
cadmium, chromium, copper, lead, mercury, nickel, selenium, silver,
thallium, and zinc (hereinafter called inorganic compounds) are present in
fuel-cleanup discharges, primarily due to background concentrations in the
shallow groundwater being remediated. The discharge volume and
effluent inorganic compounds concentrations are low before the effluent is
discharged into the storm drain system. In staff judgment, Bay-wide
inorganic compounds loading from fuel cleanup discharges, represent a
very small portion of total inorganic compounds loadings from sources
within the Region (including municipal and industrial point-source
discharges and stormwater discharges), and therefore, shall cause no
impairment of beneficial uses or potential exceedances of inorganic
compounds objectives in receiving waters. Facilities where inorganic
compounds have adversely impacted groundwater are not eligible for
coverage under this Order. Each Discharger shall submit, as part of the
application for proposed discharge, analytical results including inorganic
compounds concentrations in the influent and effluent, if available, or
maximum concentrations in any individual extraction wells, if not operating
yet. Based on these data, the Discharger may receive a discharge
authorization letter. In some cases after starting up an extraction and
treatment system, the effluent concentration of some inorganic
compounds may exceed the triggers listed in Table F-3. ln this case, the
Discharger shall take three additional samples and have them analyzed
for the inorganic compound of concern and comply with the Provisions
Vl.C.7, Vl.C.8, or Vl.C.9. For example, if the results of two or three of the
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additional samples exceed the triggers, then the Discharger shall
investigate the toxicity and treatment of the constituent of concern.
Dischargers who cannot comply with these provisions will lose their
authorization to discharge under this Order. The Table F-3 "concentration-
based triggers" are set at the lowest value of the State Maximum
Contaminant Level, Federal Maximum Contaminant Level, State Public
Health Goal in Drinking Water, California Toxics Rule lowest criterion, or
Basin Plan water quality objective, except for Arsenic and Chromium. The
median of reported maximum Arsenic levels in the effluent of all
authorized discharges is non-detect with a 5 ug/L reporting limit. The total
Chromium trigger is to trigger additional testing for: Chromium (Vl) when
the total Chromium concentration exceeds 11 as referenced in the Table
F-3. The expired Order had inorganic mass-based triggers. The mass-
based triggers are replaced with concentration based triggers to make this
Order consistent with the Regional Board Order No. R2-2004-0055,
NPDES NO. CAG912003, GeneralWaste Discharge Requirements for
Discharge or Reuse of Extracted and Treated Groundwater Resulting
From the Cleanup of Groundwater Polluted by Volatile Organic
Compounds. A few other parameters were also added to the triggers list
to accommodate special cases that may occur during a dewatering project
authorized under this Order.

b. Triggers for Organic Gompounds. Dischargers authorized under this
Order are expected to use BAT and treat their volatile organic pollutants to
non-detectable levels. Sites where pesticides or other conservative
pollutants have adversely impacted groundwater are not eligible for
coverage under this Order. Each Discharger shall submit, as part of the
application for proposed discharge, analytical results including volatile and
semi volatile organic compounds concentrations in the influent and
effluent if available or maximum concentrations in any individual extraction
wells, if not operating yet. In addition, each Discharger shall submit a
report, to the satisfaction of Executive Officer, certifying the adequacy of
the proposed treatment system in removal of all organic pollutants of
concern. Based on these data and information, the Discharger may
receive a discharge authorization letter. However, some organic
compounds, other than pollutants with effluent limitations, may be
detected in the effluent of some of the treatment systems. This could be
due to the movement of the contaminated groundwater from a neighboring
site into the capture zone of the treatment facility authorized under this
permit. Table F-3 contains concentration-based triggers for conducting
additional activities for a list of pollutants reported by Dischargers or listed
in the CTR. This provision would allow Dischargers to continue
groundwater cleanup while investigating the toxicity and ability to treat any
detected volatile or semi volatile organic compounds, in excess of Table
F-3 triggers.
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Table F-5. Basis for Table 3 T nds

Attachment F - Fact Sheet F-25
Order No. R2-2006-0075, FuelGeneral NPDES Permit No. CAG912002

Gompound L;As'
Number

ttate MGI
ug/L

Federal MCL
ug/L

State PHG in
Drinking Water ug/L

CTR Lowest
Criterion unless

noted uq/L

Trigger (ug/L)

Antimony 7440360 o 6 20 14 6

Arsenic 7440382 50 10 NA s 10

Beryllium 7440417 4 NA 1

Cadmium 7440439 5 0.07 2.2 o.o7

Chromium (total) 1 8540299 50 100 180 1 1 (See Note 1)

Chromium (Vl) 1 8540299 11 11

Copper 2440508 1000 1000 170 JI ?l

Lead 7439921 15 15 2.5 2.O

Mercury 2439976 2 0.025 (See Note 2) 0.025

Nickel 7440020 100 12 8.2' 8.2

Selenium 7782492 50 qn 5.0

Silver 7440224 100 100 1.9 't.9

Thallium 7440280 2 2 0.1 1.7 0.1

Zinc 72140666 5000 5000 81 81

Cyanide 57't25 200/150 200 1 1.0

Asbestos 1332214 7 MFL 7 MFL 7 MFL 7 MFibers/L

2,3,7,8-TCDD (Dioxin) 1746016 0.00003 0.00003 1.3E-0E 0.00000001 3

Acrylonitrile 't07131 0.059 2.0

Bromoform 75252 100/80 100/80 4.3 4.3

Chlorodibromomethan 't24481 100/80 100/80 0.401 0.401

[JrcnloroDromomelnan 75274 100/80 100/80 0.56 0.56

1,2-Dichloropropane 78875 U.J o.52 0.50

1,3-Dichloropropylene 542756 0.5 o.2 10 v.z

't,'1,2,2-
Tetrachloroethane

79345 0.'t o.'t7 0.1

PentachloroDhenol 87865 1 0.4 0.28 0.28

2,4, 6-Trichlorophenol 88062 2.1 2.1

Benzidine 92875 0.00012 o.00012

Benzo(a)Anthracene 56553 0.1 0.00214 0.0044

Benzo(a)Pyrene 50328 0.2 o.2 0.004 0.0044 0.004

Benzo(b)Fluoranthene 205992 0.0044 0.0044

Benzo(k)Fluoranthene 207089 0.00214 0.0044

Bis(2-
Chlorocthvl)Fthcr

111444 0.031 0.031

Bis(2-
Ethvlhexvl)Phthalate

117817 1.8 1.8

Chrysene 218019 0.0044 0.0044

Dibenzo(a,h)Anthrace
ne

53703 0,0044 0.0044

3,3'-Dichlorobenzidine 91 941 0.04 o.o4

2,4-Dinitrotoluene 121142 0.1 1 0.1 1

1,2-Diphenythydrazine 122667 0.04 0.04

Hexachlorobenzene 118741 1 0.03 0.00075 0.00075

Hexachlorobutadiene 87683 o_44 o.44

Hexachloroethane 67721 1.9 1.9

Indeno(1,2,3-
c.l\Pvrcne

1 93395 o.oo44 o.oo44

N-
Nilrnso.limelhvl

62759 0.00069 0.00069



gompound UA5
Number

tl:|te Mgl
ug/L

FEOETAI MGL
ug/L

State PHG in
Drinking Water ug/L

CTR Lowest
Criterion unless

nolad rrall

Trigger (ug/L)

N-Nitrosodi-n-
Pronvlaminc

621647 0.005 0.005

Aldrin 309002 0.00013 0.00013

alpha-BHC 31 9846 0.0039 0.0039

beta-BHC 31 9857 0.014 0.014

gamma-BHC 58899 v.z 0.2 0.019 0.019

delta-BHC 319868 5.0

Chlordane 57749 . 0.1 2 U.UJ 0.00057 0.00057

4.4'-DDT 50293 0.00059 0.00059

4.4'.DDE 72559 0.00059 0.00059

4.4'-DDD 72548 0.00083 0.00083

Dieldrin 60571 0.00014 0.00014

alDha-Endosulfan 959988 0.0087 0.0087

beta-Endosulfan 33213659 0.0087 0.0087

Endrin 72208 2 1.8 0.0023 0.0023

Endrin Aldehyde 7421934 0.76 0.76

Heptachlor 76448 0.01 0.4 0.008 0.00021 0.00021

Heptachlor Epoxide 1024573 0.01 0.2 0.006 0.0001 0.0001

|"Orycntonnateo
biphenvls (PCBS) total

1336363 0.5 u.5 0.00017 0.00017

Toxaphene 8001 352 c 0.03 0.0002 0.0002

l,4dioxane 123911 J (see
Note 4)

J

Perchlorate 14757730 6 5

Freon 12
(Dichlorodifl uorometha
ne)

75718 0.19 (See Note 3) 0.19

Other Oxygenates
(Other than MTBE)

5

Other VOCS

Other SVOCS 5

Turbidily (Units) q 5

Odor-Threshold
/l lnitsl

2 J J

I olal Helroteum
Hydrocarbons other
than Gasoline and
Diacal

50 (see Note 5)

Sulfate 250,000 250,000 250,000

Foaming Agents 500 500 500

Color (Units) 15 15 15

:dS = Chemical Abstract System
)HG = Public Health Goal
ITR = California Toxics Rule
{A = Not Applicable

'4CL = Maximum Contaminant Level
IPJ = Best Professional Judgment

{otes:
I lf total chromium concentration exceeds 11 then Chromium (Vl) analysis shall also be done
2 Basin Plan
] USEPA National Recommended Ambient Water Quality Criteria
I California Departmenl of Health Services Action Level for Drinking Water
i The 50 ug/l trigger is based on BPJ. lf a Discharger is reporting monitoring data with a detection level higher than 50 ug/|, the reason for
t higher detection level shall be fullv explained in the monitorinq reDort.
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Basis for Individual NPDES Permit may be Required. Provision V1.C.11,
lndividual NPDES Permit may be Required, is based on 40 CFR 122.28(b)(3).

Basis for Treatment Reliability Requirement. Provision V|.C.11, Treatment
Reliability, is mostly based on 40 CFR 122.41. The basis for the requirement
for a certified engineer to oversee the treatment and operation of the
treatment system is to ensure that qualified professionals perform this work.
Service stations operators are generally not qualified for this technical level of
oversight.

VIII. PUBLIC PARTICIPATION
The California Regional Water Quality Control Board, San Francisco Bay Region
(Regional Water Board) is considering the reissuance of general waste discharge
requirements (GWDRS) that will serve as a National Pollutant Discharge Elimination
System (NPDES) permit. As a step in the GWDR adoption process, the Regional
Water Board staff has developed tentative GWDRs. The RegionalWater Board
encourages public participation in the GWDR adoption process.

Notification of lnterested Parties
The RegionalWater Board has notified the Dischargers and interested agencies
and persons of its intent to prescribe waste discharge requirements for the
discharge and has provided them with an opportunity to submit their written
comments and recommendations. Notification was provided through a legal
notice published in the Recorder.

Written Gomments
The staff determinations are tentative. lnterested persons are invited to submit
written comments concerning these tentative GWDRs. Comments should be
submitted either in person or by mail to the Executive Office at the Regional
Water Board at the address above on the cover page of this Order.

To be fully responded to by staff and considered by the Regional Water Board,
written comments should be received at the Regional Water Board offices by
5:00 p.m. on October 2,2006.

Public Hearing
The RegionalWater Board will hold a public hearing on the tentative WDRs
during its regular Board meeting on the following date and time and at the
following location:

November 13,2006
10:00 AM
Elihu Harris State Building (1st Floor auditorium)
1515 Clay Street
(Walking distance from City Center 12th Street BART station)
Oakland, CA94612
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D.

lnterested persons are invited to attend. At the public hearing, the Regional
Water Board will hear testimony, if any, pertinent to the discharge, GWDRs, and
permit. Oral testimony will be heard; however, for accuracy of the record,
important testimony should be in writing.

Please be aware that dates and venues may change. Our web address is
http ://www.waterboa rd s. ca. qov/sa nfra nciscobay wh ere you ca n a ccess th e
current agenda for changes in dates and locations.

Waste Discharge Requirements Petitions
Any aggrieved person may petition the State Water Resources Control Board to
review the decision of the Regional Water Board regarding the final GWDRs. The
petition must be submitted within 30 days of the Regional Water Board's action to
the following address:

State Water Resources Control Board
Office of Chief Counsel
P.O. Box 100, 1001 I Street
Sacramento, CA 9581 2-01 00

Information and Copying
The Report of Waste Discharges (RWD), related documents, tentative effluent
limitations and special provisions, comments received, and other information are
on file and may be inspected at the address above during regular office hours,
which are generally weekdays from 8:00 a.m. to 5:00 p.m., excluding 12:00 p.m.
to 1:00 p.m. lunch hours and holidays. Copying of documents may be arranged
through the RegionalWater Board by calling (510) 622-2300.

Register of Interested Persons
Any person interested in being placed on the mailing list for information regarding
the WDRs and NPDES permit should contact the RegionalWater Board,
reference this facility, and provide a name, address, and phone number.

Additional Information
Requests for additionat information or questions regarding this order should be
directed to Farhad Azimzadeh at (510) 622-2310 or by e-mail at
fazi mzadeh@waterboards.ca. gov.

E.

F.

G.

Attachment F - Fact Sheet
Order No. R2-2006-0075, Fuel General NPDES Permit No. CAG912002
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ATTACHMENT G . NOTICE OF STARTUP OR RE€TARTUP

A PDF electronic copy of this Form shall be uploaded on GeoTracker

A GroundwaterTreatment System authorized to Discharge underthe Requirements of
ORDER NO. R2-2OO6.XXXX

NPDES PERMTT NO. CAG912OO2 (FUEL)

Submitted by:
Name and Title: Phone &Email:

For Groundwater Treatment Facility located at:

Type or Print Facility Address above the line
File No: 1210.44

Please mark one of the applicable lines:

Tabl

Attachment G - Notice of Startup or Re-Startup
Order No. R2-2006-0075, FuelGeneral NPDES Permit No. CAG912002

WDID No.
Please refer to Authorization Letter

2.ble below:

e 1. MarK onlv one as a icable
No. Action Date
1 Initial Startup. Are you providing at least two

weeks notification? lf not, change the date to
provide at least two weeks notification.

2 Re-Startup (Shut Down occurred more than 120
Hours before re-start date) and start up phase
monitoring requirements in Section lX.A of the
Attachment E will be reoeated

3 Re-Startup (Shut Down occurred less than 120
Hours before re-start date)

No need to file this notice

able 2. Please explain if answer is "No" to listed in the Check List
No. Question Yes or No comments

1
ls a copy of the Order and SMP kept at the facility?

2 ls a copy of the Authorization kept at the facility?

3

ls a copy of the Operation and Maintenance (O&M)
Manual kept at the facility?

G-1



No. Question Yes or No Gomments

4

ls this O & M Manual certified bv a California
registered engineer?

5

Does the O&M Manual include names of the
operators and those who take sample at this
facilitu?

o

Are adequate treatment facility maintenance and
inspection schedules and procedures included in
theO&MManual?

7
Are sampling procedures described in the O & M
Manual?

8
Does discharger maintain a log of all sampling
events?

o Are the operators familiar with the O&M Manual?

10

Does O&M Manual include procedures for
receiving water sampling? Are they followed?

11

Do O&M Manual sampling procedures include
quality assurance activities?

12
Do the sampling procedures include field and trip
blanks?

13

Can operator explain what will happen in case of a
power outage?

14
Can operator explain what will happen in case of a
oump failure?

15

ls there an automatic shut down system in case of
any component's failure?

16
Are the sampling procedures followed during a
samolino event?

17

ls the influent sample being collected at a point in
the extraction system immediately prior to inflow to
the treatment unit?

18

ls the effluent sample being collected at a point
immediately following the treatment facility?

19
Are influent and effluent sampling ports properly
marked?

2A
ls the treatment facility adequately fenced and
oated?

21

ls receiving water accessible for inspection? lf so,
did you conduct standard observations? (see page
5 of the SMP or the other side of this sheet )

Attachment G - Notice of Startup or Re-Startup
Order No. R2-2006-0075. FuelGeneral NPDES Permit No. CAG912002
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ATTACHMENT H . NOTICE OF TEMPOMRY SHUT DOWN

A PDF electronic copy of this Form shall be uploaded on GeoTracker and after GeoTracker
upload a confirmation email shall be sent to the responsible staff member at this office,

cu rrently Lou rdes Gonzales, at lgonzales@waterboa rds. ca. gov.

This form is for the Groundwater Treatment Facility located at:

Type or Print Facility Address above the line
File No: 1210.44

WDID No.
Please refer to Authorization Letter

This GroundwaterTreatment System is authorized to Discharge underthe Requirements of
ORDER NO. R2-2OO6.XXXX
NPDES PERMTT NO. CAG912002 (FUEL)

Please explain the following:
1) Temporary Shut Down Date?
2) Expected Re-Start Date?
3) ls the difference between 1 and 2 above more than 120 business hours?

lf so, do you understand that start up phase monitoring requirements in Section lX.A
of the Attachment E shall be repeated?

4) lf the difference between 1 and 2 above is not more than 120 business hours, no
need to file this notice.

Note: The Regional Water Board may modify this form at any time to reflect the new requirements and other needed
improvements.

Attachment H - Notice of Temporary Shut Down
Order No. R2-2006-0075, FuelGeneral NPDES Permit No. CAG912002
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ATTACHMENT I - NOTICE OF TERMINATION

A PDF electronic copy of this Form shall be uploaded on GeoTracker and after GeoTracker
upload a confirmation email shall be sent to the responsible staff member at this office,

currently Lourdes Gonzales, at lgonzales@waterboards.ca.gov.

For Facilities Permitted to Discharge Treated Groundwater underthe Requirements of
ORDER NO. R2-2006-XXXX

NPDES PERMIT NO. CAG912002 (FUEL)
For Groundwater Treatment Facility located at:

Type or Print Facility Address above the line
File No: 1210.44

WDID No.
Please refer to Authorization Letter

Table 1. Mark only one as icable
1 Groundwater cleanup works have been completed
2 Method of groundwater cleanup has been changed with no need to discharge

treated qroundwater
3 Extract and treat method of groundwater cleanup will be stopped for a while and only

groundwater will be monitored at this site. In this case, documentation shall be
attached to this Notice that the cleanup overseeing agency has no objection to have
this authorization rescinded. Otherwise complete Notice Temporary Shut Down
(Attachment H)

4 Dewaterinq cleanup proiect has been comoleted
5 Other reasons such as discharqe to POTW has been oranted

Table 2. lf you have marked number one in Table 1, please add the name, address,
and phone number of the agency and agency staff finding the clean up work to be

lete andcomplete and you have also provided a copv of this termination notice:
Name, address, and phone number of the agency
and agency staff finding your clean up work to be
complete

Have you provided a copy of this termination
notice to this staff? (YesiNo. lf No, please explain
the reason)

1

2

I certify under penalty of law that this notice is prepared under my direction or supervision
and the effective termination date of this Discharge is . lam aware
that discharging without a discharge authorization is in violation of California Water Code.

Name (print) Signature and Date

Title/Organization Address
Note: The Regional Water Board may modify this form at any time to reflect the new requirements and other needed improvements.

)

Attachment | - Notice of Termination l-1
Order No. R2-2006-0075, Fuel General NPDES Permit No. CAG912002
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11-13-11, Incorporated Final-Final spec version  from Water Quality,  HKT** 
 

11-11-11, Revisions per Jeng Tsai,  BMW** 
11-07-11, Par 1b:  Ok A.Ochoa,  HKT** 

11-06-11, Pending Par 1b,  HKT** 
11-06-11, Incorporated Spec  from CDS** and JT** (11-03-11) HKT** 

2-22-12, Updated water board Order JT** 
 

DOE's Note - Project Handouts: 
Water Quality Information Handout (per Par 8) 
Site Investigation Report (per Par 11) 

 
This NSSP is needed to address dewatering of contaminated groundwater.  
There is no SSP available that specifies the reqirements for treatment or 
discharge of contaminated water. 

ALL NEW 
07DNSW 

 
Item Code:  074059A Dewatering and Non-Storm Water Discharge Control (LS) 

$300,000 
 

Page 1 of 8 
JT 

YBI Transition Structures, Contract #2  
622-0134 
2/23/2012 

 
 

Consult with Construction to verify the need for a permit or appropriate 
water quality limitations. 
Use with SSP S5-630 “Relations with California Regional Water Quality 
Control Board.  Include the name of the permit or order in S5-630. 
Use for constituents other than sediment and turbidity, edit for the 
constituents to be treated. 
Edit for the dewatering operations anticipated.  
Edit for the treatment system components anticipated.  Reference POTW 
Monitoring and Reporting Requirements, or the General NPDES permit 
with Order No., Monitoring and Reporting Program requirements 
 

10-1.__  DEWATERING AND NON-STORM WATER DISCHARGE CONTROL 
GENERAL 

Summary 
Edit for the dewatering operations anticipated.  

11-07-11, Par 1b:  Ok A.Ochoa,  HKT** 



11-06-11, Propose to Make the last 2 para as Par 1b, and start with "Contractor's 
action" instead for "work includedes - twice", HKT** 

CDS** 
This work includes collection, conveyance, treatment, and discharge or disposal of 

accumulated precipitation and groundwater encountered during excavations for structures, 
roadways, and appurtenances.  Site investigations within the project area have determined that 
contaminant levels of petroleum hydrocarbons, metals and other constituents exist therefore 
water discharges are subject to regulatory restrictions.  This work includes designing, 
implementing, monitoring, maintaining, and later removing a dewatering and non-storm water 
discharge treatment system.  Comply with "Water Pollution Control," and "Construction Site 
Management," of these special provisions.  Maintenance includes disposal of sediments and 
other material removed from the collection, conveyance and treatment systems. 

1b 
11-07-11, Par 1b:  Ok A.Ochoa,  HKT** 

11-06-11, Make the last 2 para as Par 1b, and start with "Contractor's action" instead 
for "work includes - twice", HKT** 

The Contractor must design, implement, monitor, maintain, and later remove a dewartering 
and non-storm water discharge treatment system in compliance    This work includes designing, 
implementing, monitoring, maintaining, and later removing a dewatering and non-storm water 
discharge treatment system.  Comply with "Water Pollution Control," and "Construction Site 
Management," of these special provisions.  Maintenance includes disposal of sediments and 
other material removed from the collection, conveyance and treatment systems. 

2 
The Department's "Storm Water Pollution Prevention Plan (SWPPP) and Water Pollution 

Control Program (WPCP) Preparation Manual" (Preparation Manual) are available at: 
 

Updated manual. CDS** 
http://www.dot.ca.gov/hq/construc/stormwater/SWPPP_Prep_ManualJune2011.pdf 

http://www.dot.ca.gov/hq/construc/SWPPP_WPCP_Preparation.pdf 
 

3*.  Edit for General NPDES permit/order or permits from POTW facility 
that apply to discharge of non-stormwater or other treated water. 

2-22-12, Updated water board Order JT** 
Discharge groundwater, impounded construction site water, or both, using any of the 

following methods: 
 
1. Discharge into a Publicly Owned Treatment Works (POTW) facility (sanitary sewer) 

under a batch discharge permit.  Apply for and comply with the provisions contained in 
the permit and pay all fees assessed by the POTW facility in connection with the 
discharge.  

2. Discharge into a storm drain system under Order No. R2-2006-0075R2-2012-0012 
adopted by the San Francisco Bay Regional Water Quality Control Board (RWQCB).  
Comply with "Relations with California Regional Water Quality Control Board," of these 
special provisions for discharges to the storm drain system.  If the discharge is to the 
storm drain system, comply with the provisions of Order No. R2-2006-0075R2-2012-
0012 and pay all fees in connection with obtaining coverage under the Order No. R2-
2006-0075R2-2012-0012. 

3. Use water treated under Order No. R2-2006-0075R2-2012-0012 for dust control. 



4. Percolate water treated under Order No. R2-2006-0075R2-2012-0012 into soil in inactive 
work areas. 

 
4 

Maintain copies of the permits at the job site and make them available during construction. 
 

5 
Submittals 

2-22-12, Updated water board Order JT** 
Before discharging submit: 
 
1. Dewatering and Ddischarge plan 
2. POTW permit if applicable 
3. Notice of Intent (NOI) of discharge under Order No. R2-2006-0075R2-2012-0012 if 

applicable 
4. A report describing each component of the planned Groundwater Treatment System and 

an Operation and Maintenance Manual in conformance with Order No. R2-2006-
0075R2-2012-0012 and these special provisions if applicable 

 
6*. Edit for the DDP contents, i.e. special requirements in permit 
requirements, estimated volume of water/groundwater seepage rates and 
disposal facility information 

Dewatering and Discharge Plan 
The Ddewatering and Ddischarge Pplan (DDP) must include: 
 
1. Title sheet 
2. Table of contents 
3. Certification and approval sheet (Section 100 of the Preparation Manual) 
4. Amendment log and format (Section 200 of the Preparation Manual) 
5. Description and schedule of the dewatering and discharge operations 
6. Description of discharge alternatives, including POTW, dust control, percolation, storm 

sewers, and surface waters 
7. Description of any treatment system components including an Operations and 

Maintenance Manual providing for all requirements in the applicable Discharge Permit   
 

11-13-11, Replaced Item 8, per BMW** (11-11-11)/JT**, and Format, HKT** 
11-11-11, Minor edits - Deleted extra spaces,  BMW** 

CDS** 
JT 9/20/11** 

AO 11/8/11** 
8. If you use chemical coagulants, in-line flocculants, or both, in the treatment system, 

submit a Coagulant Pollution Prevention Plan (CPPP) with the DDP.  Chemical 
coagulants and flocculants proposed for use in the treatment of non-stormwater must 
comply with all provisions under "Active Treatment System (ATS) Requirements" within 
Attachment F Provisions D and E, in the National Pollutant Discharge Elimination 
System (NPDES) General Permit For Storm Water Discharges, associated with 



Construction and Land Disturbance Activities, Order No. 2009-0009-DWQ, NPDES No. 
CAS000002, available at: 
 
http://www.waterboards.ca.gov/water_issues/programs/stormwater/constpermits.shtml 
 
The CPPP must include: 

8. If you use chemical coagulants, in-line flocculants, or both, in the treatment system, 
submit a Coagulant Pollution Prevention Plan (CPPP) with the DDP. 
The CPPP must include: 
 
8.1. Description of the best management practices (BMPs) to prevent: 

 
8.1.1. Accidental spillage 
8.1.2. Overfeeding into the treatment system 
8.1.3. Other mishandling of coagulant agents 
 

8.2. Coagulant monitoring plan that complies with the following Residual Chemical and 
Toxicity Requirements: 
 
8.2.1 The discharger shall utilize a residual chemical test method that has a 

method detection limit (MDL) of 10% or less than the maximum allowable 
threshold concentration (MATC) for the specific coagulant in use and for the 
most sensitive species of the chemical used. 

8.2.2. The discharger shall utilize a residual chemical test method that produces a 
result within one hour of sampling. 

8.2.3. The discharger shall have a California State certified laboratory validate the 
selected residual chemical test.  Specifically the lab will review the test 
protocol, test parameters, and the detection limit of the coagulant.  The 
discharger shall electronically submit this documentation as part of the ATS 
Plan. 

8.2.4. If the discharger cannot utilize a residual chemical test method that meets 
the requirements above, the discharger shall operate the ATS in Batch 
Treatment 4 mode 

8.2.5. A discharger planning to operate in Batch Treatment mode shall perform 
toxicity testing in accordance with the following: 

 
8.2.5.1. The discharger shall initiate acute toxicity testing on effluent 

samples representing effluent from each batch prior to discharge 5.  
All bioassays shall be sent to a laboratory certified by the 
Department of Health Services (DHS) Environmental Laboratory 
Accreditation Program (ELAP). The required field of testing 
number for Whole Effluent Toxicity (WET) testing is E113.6. 

8.2.5.2. Acute toxicity tests shall be conducted with the following species 
and protocols. The methods to be used in the acute toxicity testing 
shall be those outlined for a 96-hour acute test in "Methods for 
Measuring the Acute Toxicity of Effluents and Receiving Water to 
Freshwater and Marine Organisms, USEPA-841-R-02-012" for 
Fathead minnow, Pimephales promelas (fathead minnow). Acute 



toxicity for Oncorhynchus mykiss (Rainbow Trout) may be used as 
a substitute for testing fathead minnows. 

8.2.5.3. All toxicity tests shall meet quality assurance criteria and test 
acceptability criteria in the most recent versions of the EPA test 
method for WET testing. 

8.2.5.4. The discharger shall electronically report all acute toxicity testing. 
 

8.3. Description of the agent (chemical and trade name description) 
Chemical coagulants and flocculants proposed for use in the treatment of non-
stormwater must comply with the following: 
 
8.3.1. Jar tests shall be conducted using water samples selected to represent typical 

site conditions and in accordance with ASTM D2035-08 (2003). 
8.3.2. The discharger shall conduct, at minimum, six site-specific jar tests (per 

polymer with one test serving as a control) for each project to determine the 
proper polymer and dosage levels for their ATS. 

8.3.3. Single field jar tests may also be conducted during a project if conditions 
warrant, for example if construction activities disturb changing types of 
soils, which consequently cause change in storm water and runoff 
characteristics. 

 
8.4. Pure product freshwater and marine aquatic toxicity data for the agent  
 

9. Estimated flow rates 
10. Operation and system maintenance procedures and example maintenance log for any 

treatment system 
11. Field-recorded data, visual inspection, and calibration procedures and example logs 

including a sample Daily Inspection Report form 
12. Measuring equipment descriptions 
13. Working drawings of dewatering and discharge operations showing: 
 

13.1. Section and plan views of any effluent treatment system 
13.2. Location of sampling points for water quality measurements 
13.3. Flow path and placement of pipes, hoses, pumps, holding tanks, and other 

equipment used to convey water 
13.4. General position of dewatering, and discharge components relative to excavations 

or other operations requiring dewatering 
13.5. Point of discharge 
 

7*.  RWQCB(s) require 30-day review period for the DDP, before beginning 
any dewatering activities.  Deviation from the timeframes indicated are 
allowed only with the approval of the District Construction Storm Water 
Coordinator. 

CDS** 
Within 30 15 days after contract approval, submit 3 copies of the DDP to the Engineer.  

Allow 30 15 days for the Engineer's review.  If revisions are required, the Engineer will provide 
comments and specify the date that the review stopped.  Revise and resubmit the DDP within 7 
days of receipt of the Engineer's comments.  The Engineer's review will resume when the 



complete DDP is resubmitted.  When the Engineer approves the DDP, submit 4 copies with 
compact discs of the approved DDP to the Engineer.  After approval, the Engineer will submit 
one copy of the approved DDP to the RWQCB for their review and comment.  If the RWQCB 
provides comments to the DDP, the Contractor must amend the DDP.  Dewatering activities may 
begin no sooner than 45 days after the Engineer approves the DDP.  If the Engineer fails to 
complete the review within the time allowed and if, in the opinion of the Engineer, completion of 
the work is delayed or interfered with because of the Engineer's or the RWQCB's review, you 
will be compensated for resulting losses, and an extension of time will be granted, as provided 
for in Section 8-1.09, "Right of Way Delays," of the Standard Specifications. 

8*. Edit for the Non-Stormwater Information Package contents, i.e. General 
NPDES permit requirements and permits from POTW facility  that will 
apply to dewatering discharges, estimated volume of water/groundwater 
seepage rates 

11-11-11, Revisions per Jeng Tsai,  BMW** 
CDS** 

2-22-12, Updated water board Order and revision for information handout JT** 
A Storm Water Information Handout has been prepared for this contract and is available as 

described in "Supplemental Project Information" of these special provisions.  This Information 
Package includes: 

 
1. Estimated groundwater seepage rates in the project area 
2. RWQCB General Waste Discharge Requirements for Order No. R2-2006-0075R2-2012-

0012 NPDES General Permit No. CAG912002  
3. Local POTW facility information 
4. Soil and groundwater sampling results 

9 
 
MATERIALS 

Non-Storm Water Treatment and Discharge System 
Design and implement an appropriate water treatment system for the site conditions and your 

estimated flow rate to achieve and maintain compliance with receiving water limitations and 
discharge effluent limitations.  System components may include: 

 
1. Treatment system. 
2. Collection and conveyance system. 
3. Temporary holding tanks. 
4. Discharge attenuator. 
 

10*. Edit for the constituents to be treated, or include the Title of the 
Investigation Report that lists the constituents to be treated, and provide 
location where this Report can be found. 

Treatment Systems 
CDS** 

Treatment systems must be designed to remove turbidity-producing suspended solids and 
petroleum hydrocarbons as listed in the soil and groundwater sampling results. 



11 
Attention is directed to "Supplemental Project Information," of these special provisions for 

obtaining a copy of the Site Investigation Report. 
12 

Primary and secondary treatment may be required, or the design of the treatment system may 
require combined use of the various treatment components in series to achieve effective 
treatment.  Ensure that the treatment system components are steam cleaned to remove any 
residual contaminants.  Treatment system components may include: 

 
1. Desilting basins 
2. Weir tanks 
3. Settling tanks 
4. Sediment traps 
5. Gravity bag filters 
6. Sand media filters 
7. Pressurized bag filters 
8. Cartridge filters 
9. In-line chemical coagulants and/or flocculants 
10. Activated clay filters 
11. Activated carbon filters 
12. A combination of these systems to provide primary and secondary treatment 
 

13 
Chemical coagulants and/or flocculants proposed for use in the treatment of groundwater 

must be approved by the RWQCB. You are fully and solely responsible for securing approval 
from the RWQCB.  Written approval from the RWQCB must be submitted to the Engineer for 
review prior to any use of flocculants on this project.  The Information Package includes an 
outline of the information required by the RWQCB for approval of the chemical coagulants 
and/or flocculants for use in the Treatment System. 

14 
Disposal of sediments removed during maintenance of the Treatment System must comply 

with Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard 
Specifications.  

15 
If necessary, treat water discharged to surface water or storm drainage systems to adjust the 

pH, dissolved oxygen, and residual chemicals introduced by the treatment system.  Treatment for 
water with high pH may include the addition of carbon dioxide, sulfuric acid, phosphoric acid, 
citric acid, or nitric acid in conformance with the supplier's specifications.  Treatment for water 
with low pH may include filtration through a limestone bed or the addition of sodium hydroxide.  
Treatment for water with low dissolved oxygen may include aeration. 

16*.  Edit for location where information on anticipated flow rate per 
Geotech Design recommendations is available.  Use flow rate units per 
Geotech Design.  Edit the last sentence if well points will not cause migration 
of groundwater contaminant plumes. 

CDS** 
Attention is directed to "Supplemental Project Information," in these special provisions for 

"Log of Test Borings," and the "Non-Stormwater Information Package," for estimating the 



groundwater seepage (flow rate) in the area to design the treatment facilities to accommodate 
anticipated flow rates.  Continuous pumping from well points outside the excavation is 
prohibited. 

17 
The various components must be maintained to prevent leaks and provide proper function.  If 

a component of the dewatering equipment is not functioning properly, the dewatering operation 
must be discontinued and the component must be repaired or replaced. 

 
18.  Edit for the collection and conveyance system components anticipated 
for the project. 

Collection and Conveyance System 
CDS** 

You may divert the water pumped during dewatering operations from one footing excavation 
to another footing excavation.  Prior to backfilling the excavation, the remaining groundwater 
must be pumped from the excavation and treated prior to discharge. 

19 
Provide all pumps and piping to convey the water to temporary holding tanks and the point of 

discharge. 
20 

Use a flow meter, as described in "Flow Rate Monitoring" of this section, to measure all 
discharges from dewatering operations. 

21 
Materials must conform to the provisions in Section 6, "Control of Materials," Section 

7-1.16, "Contractor's Responsibility for the Work and Materials," and Section 74-2, "Drainage 
Pumping Equipment," of the Standard Specifications and these special provisions. 

 
22.  Include para 15-19 if holding tanks are anticipated for the project. 

Temporary Holding Tanks 
CDS** 

Water pumped during dewatering operations that is not diverted to other excavations must be 
stored in temporary holding tanks placed at the work area for treatment to remove sediment. 

23 
Use temporary holding tanks including transportable closed top holding tanks or tanker 

trucks.  A sufficient number of holding tanks shall be provided based on the following: 
 
1. Anticipated flow rate 
2. Pumping rates 
3. Capacity inefficiencies due to sediment retention within the holding tanks 
4. Sediment settling rates 
5. Sediment removal frequency  
6. Anticipated water loss or reuse rates 
 

24 
Provide temporary holding tanks with a holding capacity sufficient to handle the water 

removed from dewatering operations, and prevent delay of work. 



25 
Each temporary holding tank must have an inlet and outlet capable of receiving and 

discharging flows at a sufficient rate to dewater the excavation.   
26 

Maintain a minimum freeboard of 0.3 meter in each of the temporary holding tanks at all 
times. Clean the holding tanks when 25 percent of the tank's volume is filled with sediments. 

 
27 

CONSTRUCTION 
Discharging Water 

Use discharged treated water or uncontaminated ground or surface water for dust control in 
active work areas when possible, or discharge the water to an inactive area where the grade 
prevents sheet flow and the soil will allow percolation.  The discharge point in the inactive area 
must include a velocity dissipater.  The discharge volume must not exceed the area's capacity for 
percolation. 

28 
Do not discharge into a body of water where erosion, scour, or sedimentary deposits could 

occur that impact natural bedding or aquatic life.  Monitor the water at the discharge point using 
water quality measurements and visual observation in conformance with the regulatory permit 
and these special provisions. 

29 
Storm water must be diverted away from excavations that would require dewatering.   
 

30*. Edit to include General NPDES permit No/Order No. that includes 
monitoring and reporting requirements 

Inspection, Monitoring, and Reporting 
2-22-12, Updated water board Order JT** 

If treated groundwater is discharged to the storm drain system, perform compliance 
monitoring in conformance with the Monitoring and Reporting Program (MRP) included in 
Attachment E of the Order No. R2-2006-0075R2-2012-0012.  If a batch discharge permit is 
obtained from a POTW, comply with the provisions contained in the batch discharge permit 
including all monitoring and reporting requirements. 

31 
During periods when the dewatering and non-storm water discharge operations occur, 

document the results in a Daily Inspection Report (DIR).  The DIR form must include the 
discharge volume records and water quality monitoring records.  In developing the DIR, refer to 
the Department's Dewatering Guide.  The DIR form must be approved by the Engineer before 
use.  The DIR must be provided weekly or as directed to the Engineer. 

32 
All information and recorded data collected or submitted as part of the DIR must be certified 

as true and accurate and signed by those who gather the information. 
 



33 
Visual Inspection 

During each day of discharge, perform daily inspection of the effluent at the discharge site 
and include, in the DIR, observations of: 

 
1. Date and Time.  
2. Weather conditions, 
3. Wind direction and velocity,  
4. The presence or absence of water fowl or aquatic wildlife,  
5. The color and clarity of the effluent discharge, and 
6. Erosion or ponding downstream of the discharge site. 
 

34 
The DIR must include photographs of the discharge point and areas downstream of the 

discharge location.  These photographs must be labeled with the time, date, and location. 
 

35 
Flow Rate Monitoring 

A flow meter that has been approved by the Engineer for exclusive use in dewatering during 
construction must be used to measure all excavation discharges.  All calibrations must be done in 
conformance with the manufacturer's instructions in the presence of the Engineer. 

36 
Record the flow-meter totalizer readings and compute average daily volumes for every day 

that dewatering is conducted. 
 

37 
Penalties and Withholdings 

Know and comply with provisions of Federal, State, and local regulations and requirements 
that govern the work and storm water and non-storm water discharges from the job site and areas 
of disturbance outside the project limits during construction under Section 7-1.01, "Laws to be 
Observed," Section 7-1.11, "Preservation of Property," and Section 7-1.12, "Indemnification and 
Insurance," of the Standard Specifications. 

38 
You are responsible for all penalties assessed as a result of your failure to comply with the 

provisions in "Water Pollution Control" of these special provisions or with the applicable 
provisions of the Federal, State, and local regulations and requirements. 

39 
Penalties include fines, penalties, and damages, whether proposed, assessed, or levied against 

the Department or you, including those levied under the Federal Clean Water Act and the State 
Porter-Cologne Water Quality Control Act, by governmental agencies or as a result of citizen 
suits.  Penalties also include payments made or costs incurred in settlement for alleged violations 
of applicable laws, regulations, or requirements.  Costs incurred could include sums spent instead 
of penalties, in mitigation or to remediate or correct violations. 



40 
The Department withholds payment, in an amount estimated by the Department, to include 

the full amount of penalties and mitigation costs proposed, assessed, or levied as a result of a 
violation of the permits, or Federal or State law, regulations, or requirements.  Funds will be 
withheld until final disposition of these costs has been made.  You remain liable for the full 
amount until the potential liability is finally resolved with the entity seeking the penalties.  
Instead of the withhold, you may provide a suitable bond in favor of the Department to cover the 
highest estimated liability for any disputed penalties proposed as a result of the violation of the 
permits, law, regulations, or requirements. 

41 
If a regulatory agency identifies a violation of the permits and modifications thereto, or other 

Federal, State, or local requirements, the Department will withhold payment as follows: 
 
1. The Department will give you 30 days notice of the Department's intention to withhold 

funds from payments that may become due before acceptance of the contract.  After 
acceptance of the contract, funds will be withheld without prior notice. 

2. If the amount being withheld from partial payments under Section 9-1.06, "Partial 
Payments," of the Standard Specifications exceeds the amount to be withheld for 
violations, no additional payment will be withheld. 

3. If the Department withholds funds and it is subsequently determined that the State is not 
subject to the entire amount of the costs and liabilities assessed or proposed in connection 
with the matter for which the withhold was made, the Department will return the excess 
amount withheld in the progress payment following the determination.  If the matter is 
resolved for less than the amount withheld, the Department will pay interest at a rate of 
6 percent per year on the excess withhold. 

 
42 

Notify the Engineer immediately upon request from a regulatory agency to enter, inspect, 
sample, monitor, or otherwise access the job site or obtain records pertaining to water pollution 
control work.  Provide copies of correspondence, notices of violation, enforcement actions, or 
proposed fines by regulatory agencies to the requesting regulatory agency. 

 
43 

PAYMENT 
The contract lump sum price paid for dewatering and non-storm water discharge control 

includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals 
and for doing all the work involved in dewatering, including preparing the dewatering and 
discharge plan, implementing the MRP, obtaining all required permits, payment of fees for all 
permits and payment for discharge fees for disposal of treated water and sediments removed 
during maintenance of the treatment system as specified in the Standard Specifications, and these 
special provisions, and as directed by the Engineer. 
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CHAPTER 1 – INTRODUCTION 

1.1 Project Description 

The California Department of Transportation (Department) is in the process of replacing the east 
span of the San Francisco-Oakland Bay Bridge (SFOBB) with a new bridge immediately to the 
north of the existing span. The SFOBB East Span Seismic Safety Project (SFOBB Project) site is 
located in the central San Francisco Bay, between Yerba Buena Island (YBI) in the City and 
County of San Francisco, and the City of Oakland, in Alameda County, in California (Figure 
1.1).  The SFOBB Project includes both the construction of the new east span and the 
dismantling of the existing east span (Figure 1.2 and Appendix I).  The SFOBB Project is a 
multi-year effort that involves a number of construction activities on land as well as in San 
Francisco Bay.  Some of these activities could potentially affect protected bird species. 

 
Figure 1.1.  SFOBB Project and Vicinity 

 
Figure 1.2.  SFOBB new and existing east spans 
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To address impacts to environmental resources and protected species, the Department obtained 
permits from applicable regulatory agencies authorizing all activities associated with both the 
construction of the new east span and the dismantling of the existing east span.  Permits obtained 
from the United States Fish and Wildlife Service (USFWS), the California Department of Fish 
and Game (CDFG), and the San Francisco Bay Conservation and Development Commission 
(BCDC) specifically addressed impacts to birds.  CDFG Incidental Take Permit (No. 2081-2001-
021-03) required a bird management plan to address bird management and monitoring during the 
construction of the new east span and dismantling of the existing east span. 

In compliance with the CDFG permit requirement, the Department prepared the Final (Revised) 
Bird Monitoring and Management Plan (2003 BMMP) (Appendix II), which outlined the bird 
monitoring and management associated with construction of the new SFOBB east span.  The 
2003 BMMP provided a general discussion of measures to avoid impacts to birds during the 
dismantling.  In addition, the 2003 BMMP stated that a separate plan will be prepared to address 
impact avoidance measures during the dismantling of the existing east span.  As much of the 
work on the new SFOBB east span is nearing completion, with an anticipated bridge opening 
date in late 2013, this Bird Management Plan for Bridge Dismantling (2012 BMP) is necessary 
to address bird monitoring and management during the dismantling of the existing SFOBB east 
span. 

1.2 Implementation of the 2003 Final (Revised) Bird Monitoring and Management Plan 

The Final (Revised) Bird Monitoring and Management Plan for the SFOBB Project was prepared 
in September 2002 and revised in September 2003 to address endangered or threatened bird 
species and other protected bird species.  The 2003 BMMP was prepared pursuant to the 
following agency requirements: 

 United States Fish and Wildlife Service’s Biological Opinion (Letter 1-1-02-F-0002), 

 California Department of Fish and Game’s Incidental Take Permit (No. 2081-2001-
021-03), 

 San Francisco-Oakland Bay Bridge East Span Seismic Safety Project Final 
Environmental Impact Statement/Statutory Exemption and Final Section 4(f) 
Evaluation (FEIS), and  

 San Francisco Bay Conservation and Development Commission Permit No. 
2011.008.32 (formerly Permit No. 8-01). 

These permits identify five bird species occurring and/or breeding in the SFOBB Project area: 

 American peregrine falcon (Falco peregrinus anatum) 

 California brown pelican (Pelecanus occidentalis californicus) 

 California least tern (Sterna antillarum browni) 

 Double-crested cormorant (Phalacrocorax auritus) 
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 Western gull (Larus occidentalis) 

In addition to birds identified in SFOBB Project permits, the Department also observes other 
applicable state and federal regulations to protect birds within the SFOBB Project area.  The 
Department has conducted bird monitoring and management activities since construction 
activities were initiated in 2002 to the present, under the guidance of the 2003 BMMP, which 
specifically addresses the following: 

 Monitoring of active construction areas during pile driving, dredging, and general 
construction activities to assess potential effects on the five target bird species. 

 Monitoring of peregrine falcon nests to assess the potential effects on the species from 
construction activities. 

 Nest surveys on YBI by a Department biologist prior to vegetation removal. 

 A bird management strategy that briefly outlines avoidance and minimization measures 
and scheduling guidelines to help avoid the take of (and minimize adverse effects on) 
birds that nest on the SFOBB.  These birds include peregrine falcon, double-crested 
cormorant, and western gull.  

1.3  Purpose of the 2012 Bird Management Plan for Bridge Dismantling 
The 2003 BMMP requires the development of “a plan designed to minimize adverse impacts 
to… [peregrine falcons, double-crested cormorants, and western gulls] …within known nesting 
areas on the existing bridge ... prior to the beginning of dismantling activities.  This plan will 
address impact avoidance measures such as appropriate scheduling of work activities, the timing 
of measures to prevent nesting on the existing east span, and buffer zones around the breeding 
colony” (Caltrans 2003:10).  This 2012 BMP fulfills both the requirements of the 2003 BMMP 
and those presented by agency permits.   

The 2012 BMP contains the following: 

 Review of the protected bird species in the SFOBB Project area and all applicable 
permits and regulatory requirements guiding the monitoring and management of these 
birds.   

 Outline of the bird management strategy during the removal of the existing east span.  
The management strategy focuses on surveys and monitoring, impact avoidance, adaptive 
management, and reporting. 

 Recommendations for the use of seasonal avoidance, buffers, and deterrence measures to 
prevent birds from nesting on the existing east span prior to, and during, dismantling 
activities. 

 An overview of all staging areas and structures that will be removed during the 
dismantling of the existing east span, bird species expected to be found in staging areas 
and on these structures, and adaptive bird management techniques recommended to 
minimize impacts to birds during the dismantling activities. 
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 Procedures to follow if a nest is established within the SFOBB Project area during active 
construction. 
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CHAPTER 2 – APPLICABLE PERMITS AND REGULATIONS 

2.1 Overview 
In addition to following state and federal statutes applicable to the management of bird species, 
the Department has obtained permits from the CDFG, USFWS, and BCDC.  The permits and 
statutes both require management and protection of bird species and their active nests during the 
construction of the new SFOBB east span and the dismantling of the existing SFOBB east span.   

For the purposes of this Bird Management Plan and compliance with agency permits, an “active 
nest” is a completed nest that contains any eggs or chicks and has not been abandoned.  An 
“abandoned nest” is a nest that is either empty or that contains nonviable eggs, dead young, or an 
egg that has been “dumped” (i.e., cold and unattended).  A “nest start” is defined as an 
incomplete nest that is currently under construction by birds, but that does not yet contain eggs.  
Nests of non-native, non-game birds occurring within the SFOBB Project area that are not 
covered under agency permits or laws may be removed and disposed of at any time in the 
breeding cycle. The bird nesting season is from February 1 to August 31, however, nesting may 
occur at any time of the year for some species in the SFOBB Project area. 

Permits and applicable regulations include: 

 CDFG Incidental Take Permit No. 2081-2001-021-03 

 USFWS Biological Opinion No. 1-1-02-F-0002 

 BCDC Permit No. 2011.008.32 (formerly Permit No. 8-01) 

 Migratory Bird Treaty Act (MBTA) 

 California Fish and Game Code (CFGC)  

 California Endangered Species Act (CESA) 

 Federal Endangered Species Act (FESA)   

Brief summaries of these applicable permits and regulations are given below. 

2.2 California Department of Fish and Game Incidental Take Permit  
According to this permit (No. 2081-2001-021-03; issued November 19, 2001, as amended), 
specific bird populations in the SFOBB Project area must be monitored during construction and 
dismantling activities.  The permit states that if, through monitoring, it is determined that 
SFOBB Project construction activities have resulted in the take (see MBTA, section 2.5) of one 
or more least terns or brown pelicans, the Department shall identify measures to avoid additional 
take.  In addition, the permit states the Department will work with CDFG and USFWS to 
develop a plan to protect least terns or brown pelicans, should impacts and take occur.  
Furthermore, under this permit, the Department, in consultation with the CDFG “shall develop a 
management plan that addresses potential impacts to peregrine falcons and cormorants.  The 
management plan shall discuss all bridge construction, removal, and maintenance activities and 
develop schedules for activities in order to avoid the take of peregrine falcons and cormorants, 
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especially during their critical nesting seasons.”  Finally, the permit stipulates that the 
Department “conduct compliance inspections at least once every week to…avoid the take of the 
covered species…” (CDFG 2001:8). 

2.3 United States Fish and Wildlife Service Biological Opinion  
The Biological Opinion (Number No. 1-1-02-F-0002; issued October 29, 2001) provides 
directives for all five of the above-listed species. It calls for monitoring and release efforts of the 
peregrine falcon.  If construction or dismantling activities disturb nesting peregrines, monitors 
will collect eggs and/or capture and release any chicks present to a natural off-site location.  
Under this permit, the Department is required to monitor the double-crested cormorant colony 
and prevent nesting on the existing bridge where potential impacts by construction activities 
could occur.  The Department is also required to monitor western gull during the nesting season 
and avoid impacts to active nests.  In addition, the Biological Opinion advises the Department to 
conduct nesting bird surveys on YBI for species protected under the MBTA prior to vegetation 
clearing scheduled to occur during the nesting season.  To reduce the potential for impacts, the 
Biological Opinion advises the Department to remove trees prior to the nesting season as much 
as possible, and avoid trees with active nests.  The Department is also required to monitor for 
take of least tern and brown pelican.  If the Department determines that take occurs, the 
Department is required to take action to address impacts (USFWS 2001). 

2.4 San Francisco Bay Conservation and Development Commission Permit 
Under BCDC Permit No 2011.008.32 (formerly Permit No. 8-01), issued November 20, 2001, as 
amended, the Department is required to work with USFWS to minimize or mitigate for impacts 
to birds.  This permit specifically addresses the brown pelican, least tern, and double-crested 
cormorant.  Under this permit, BCDC requires the Department to submit “evidence, such as a 
contract and/or agreement with the U.S. Fish and Wildlife Service, the UC Santa Cruz Predatory 
Bird Research Group (SCPBRG), and/or the Point Reyes Bird Observatory, that will ensure 
compliance with the terms of the Biological Opinion ... with respect to the California least tern 
and the brown pelican.”  Furthermore, this permit requires the Department to provide “evidence 
that a plan designed to minimize adverse impacts, such as monitoring procedures approved by 
the California Department of Fish and Game, in consultation with the Point Reyes Bird 
Observatory, to the double-crested cormorant colony ... and other migratory bird nesting and 
breeding on the structure is in place.” (BCDC 2001:25-26). 

2.5 The Migratory Bird Treaty Act 
The MBTA (16 U.S.C., §703, Supp. I, 1989) prohibits killing, possessing, trading, or other forms 
of take of migratory birds except in accordance with regulations prescribed by the Secretary of 
the Interior.  “Take” is defined as the pursuing, hunting, shooting, capturing, collecting, or killing 
of birds, their nests, egg or young (16 U.S.C. §703 and §715n).  This act encompasses whole 
birds, parts of birds, and bird nests and eggs.  The MBTA does not protect non-native species. 

The “Migratory Bird Permit Memorandum” issued by USFWS in 2003 provides some 
clarification of the MBTA.  The removal of nests, without eggs or birds, is legal under the 
MBTA, provided no possession (interpreted in the memorandum as holding the nest with the 
intent of retaining it) occurs during the destruction (USFWS 2003).  Abandoned eggs, such as 



 February 23, 2012 BMP 
 

 
 

San Francisco-Oakland East Span Seismic Safety Project Page 7 
 

those “dumped” by birds would be considered an “abandoned nest” under MBTA policy; no 
possession of such eggs is allowed without a permit, but the eggs can be destroyed on-site.   

2.6 California State Fish and Game Code 
Native migratory birds are protected by the State of California under CFGC §3503.  CFGC 
§3503 prohibits the take of all native bird nests and eggs.  The CFGC also prohibits any 
disturbance that may cause nest abandonment and result in the loss of eggs or young.  Nesting 
raptors are specifically protected under CFGC §3503.5, which states that it is “unlawful to take, 
possess, or destroy any birds in the order Falconiformes or Strigiformes or to take, possess, or 
destroy the nest or eggs of any such bird except as otherwise provided by this code or any 
regulation adopted pursuant thereto.”  CFGC §3511 also defines certain bird species as “fully 
protected.”  Birds occurring in the SFOBB Project area that are considered “fully protected” 
include peregrine falcon, brown pelican, and least tern.  The “fully protected” status affords legal 
protection against take irrespective of any other special status designation, or lack thereof (CFGC 
§ 3500-3806). 

To avoid take, the CDFG typically recommends buffers between active nests and construction 
activities.  During the nesting season, the CDFG typically recommends a minimum buffer of 15 
meters (50 feet) around active nests of non-raptors and 76 meters (250 feet) around active nests 
of raptors. 

2.7 California Endangered Species Act 
The CESA, as defined in CFGC §§ 2050-2116, prohibits the take of any plant or animal listed, or 
proposed for listing, as rare, threatened, or endangered.  In accordance with the CESA, the 
CDFG has jurisdiction over state-listed species (CFGC §2070).  The CDFG regulates all 
activities that may result in take of listed individuals, where “take” is defined as to “hunt, pursue, 
catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill.” 

2.8 Federal Endangered Species Act 
The FESA protects federally listed wildlife species from harm or “take,” which is broadly 
defined as to “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or attempt to 
engage in any such conduct” (USFWS 1973).  Take can also include habitat modification or 
degradation that directly results in death or injury to a listed wildlife species.  An activity can be 
defined as “take” even if it is unintentional or accidental.  The USFWS and National Marine 
Fisheries Service (NMFS) have jurisdiction over federally listed, threatened and endangered 
species under the FESA. 
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CHAPTER 3 – BIRD SPECIES IN THE SFOBB PROJECT AREA 

The species that were identified in agency permits as occurring and/or nesting within the SFOBB 
Project area, and were subsequently addressed in the 2003 BMMP, are: 

 American peregrine falcon (MBTA, CFGC fully protected) 

 California brown pelican (MBTA, CFGC fully protected) 

 California least tern (federally and state endangered, MBTA, CFGC fully protected) 

 Double-crested cormorant (MBTA, CFGC) 

 Western gull (MBTA, CFGC) 

In addition to those species called out in the 2003 BMMP, this 2012 BMP takes into account all 
bird species observed during ongoing monitoring and pre-dismantling surveys of the existing 
east span.  This plan also considers common local species with a potential to breed in the SFOBB 
Project area in order to address species protections under the MBTA and the CFGC.  The MBTA 
and the CFGC both cover a myriad of species occurring in the western hemisphere, many of 
which are not likely to occur, much less breed, within the SFOBB Project area.  Table 3.1 
provides a summary of species that are known to nest on the bridge or are considered likely to 
nest on, or adjacent to, the existing bridge.
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Table 3.1.  Potentially Impacted Bird Species within the SFOBB Project Area 

Species  
Federal/ 
State Status1 

Nesting 
Season2 Presence 

Nest 
Status Known or Potential Nesting Locations 

Species Identified in Agency Permits 
American peregrine falcon 
(Falco peregrinus anatum) 

CFGC, MBTA  Feb 1 – Jun 30 Observed Observed Known to nest at Piers E2, E3, and E4. 

California brown pelican 
(Pelecanus occidentalis 
californica) 

CFGC, MBTA  Jan 1 – Jul 31 Observed None None.  Foraging individuals regularly 
observed in SFOBB Project vicinity. 

California least tern  
(Sternula antillarum 
brownii) 

FE, SE, CFGC, MBTA Apr 15 – Aug 31 Observed None Rarely observed foraging in SFOBB Project 
vicinity.  No nesting habitat in SFOBB 
Project area. 

Double-crested cormorant 
(Phalacrocorax auritus) 

CFGC, MBTA  Mar 1 – Aug 31 Observed Observed Known to nest on bridge substructure 
between Piers E3 and E16. 

Western gull  
(Larus occidentalis) 

CFGC, MBTA  Mar 1 – Aug 31 Observed Observed Known to nest on marine foundations and 
other flat surfaces throughout the SFOBB 
Project vicinity. 

Species Protected Under MBTA and CFGC, Not Identified in Agency Permits 
Anna's hummingbird 
(Calypte anna) 

CFGC, MBTA  Dec 1 – Jun 30 Observed Unknown May nest in Eucalyptus and other trees (or 
large shrubs) on YBI. 

Barn owl 
(Tyto alba) 

CFGC, MBTA  Jan 1 – Oct 313 Observed Unknown May nest on protected, flat areas under the 
bridge. 

Black phoebe 
(Sayornis nigricans) 

CFGC, MBTA  Feb 1 – Jul 31 Observed Unknown May nest on any vertical or horizontal 
surfaces on the bridge. 

Brandt's cormorant 
(Phalacrocorax penicillatus) 

CFGC, MBTA  Mar 1 – Jul 15 Observed Observed Known to nest on the cable-crossing 
structure immediately south of the bridge.  
May nest on bridge substructure within the 
double-crested cormorant colony between 
Piers E5 and E15. 

Common raven 
(Corvus corax) 

CFGC, MBTA  Mar 1 – Jul 15 Observed Observed Known to nest on bridge in vicinity of the 
YBI Detour. 
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Table 3.1.  Potentially Impacted Bird Species within the SFOBB Project Area 

Species  
Federal/ 
State Status1 

Nesting 
Season2 Presence 

Nest 
Status Known or Potential Nesting Locations 

House finch 
(Carpodacus mexicanus) 

CFGC, MBTA  Feb 15 – Aug 31 Observed Unknown May nest on any flat, horizontal surface on 
bridge especially over land. May also nest in 
trees and shrubs on YBI. 

Killdeer  
(Charadrius vociferus) 

CFGC, MBTA  Mar 1 – Aug 31 Potential Unknown May nest on gravel roads and ruderal 
staging areas. 

Mourning dove 
(Zenaida macroura) 

CFGC, MBTA  Feb 1 – Aug 313 Potential Unknown May nest on any flat, horizontal surface on 
the bridge; may also nest in trees and shrubs 
on YBI. 

Pigeon guillemot 
(Cepphus columba) 

CFGC, MBTA  Apr 15 – Jul 31 Observed Unknown May nest in weep holes in footing at Pier E9 
or other cavities on the bridge. 

1 Federal/State protective status designations for species in Table 3.1: 
FE = Federally Endangered (protected under the Federal Endangered Species Act) 
SE = State Endangered (protected under the California Endangered Species Act) 
CFGC = Protected by Section 3503 of the California Fish and Game Code 
MBTA = Protected by the Federal Migratory Bird Treaty Act 

2 Refers to the period when the species could have eggs or young in the nest. 
3 Anecdotal evidence suggests that some individuals may initiate breeding at any time of the year. 
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3.1 American Peregrine Falcon 
Prior to 1999 the peregrine falcon was identified as a state and federally listed species.  The 
USFWS delisted the peregrine falcon from the FESA in 1999 and the CDFG delisted it from the 
CESA in 2008.  The peregrine falcon is recognized as “fully protected” by the CFGC, is 
identified federally as a “Bird of Conservation Concern,” and is protected under the MBTA. 

The nesting season for the peregrine falcon occurs from February through June.  Breeding 
behavior is marked by territorial defense (chasing or attacking of other birds within the territory), 
increased vocalizations, “bowing” courtship displays, food transfers between male and female 
adults, and copulation.  While the peregrine falcon does not build a nest of sticks, a “scrape” or 
“nesting depression” is made at the chosen location for egg-laying.  Nest locations that occur on 
man-made structures like buildings or bridges are often enhanced by biologists, who add gravel 
to the nest area.  Eggs are often laid in a scrape in this gravel (Cade et al. 1996).  This species 
may double-clutch (i.e., initiate nesting after an initial failed nest attempt).   

Peregrine falcons were known to nest on the east span prior to SFOBB Project construction.  
Since the mid-1980s observations have been made of an established, historic peregrine falcon 
territory that is located on the east side of YBI in the vicinity of the cantilever structure (i.e., 
Piers E2 to E4).  The peregrines in this territory generally initiate nesting in March and lay eggs 
during mid- to late March.  Eggs are incubated by both adults for approximately 33 days.  After 
hatching, the adults care for and feed the young for an additional 30 to 35 days until fledging 
(leaving the nest). During 2003 to 2011, fledging at the SFOBB east span has typically occurred 
during late May to early June.   

During monitoring conducted for the SFOBB Project from 2003 to 2011, the nest site for this 
territory has been located below the lower deck of the bridge in multiple locations (Table 3.2).  
For the past three years (2009-2011), the nest site has been located in a trapezoid-shaped alcove 
below the lower deck, on the north side of Pier E2 (Figure 3.1).   

The birds in this territory appear to be tolerant of high ambient levels of noise, vibration and 
activities associated with construction.  From 2009 to 2011, construction of the Self-Anchored 
Suspension (SAS) span has occurred directly north of the Pier E2 nest site within a range of 45 
meters (98 feet) in 2009 to 29 meters (95 feet) in 2011.  During this period of intense 
construction activity, the peregrine falcons have continued to successfully produce and fledge 
young.  Currently, the construction area extends throughout the east span territory and heavy 
construction activities are occurring directly north of the Pier E2 nest site.  Both adult and 
juvenile peregrine falcons have been observed in close proximity to construction activity.  On 
several occasions, construction workers have passed within a few meters of an adult peregrine 
without causing the birds to flush (Figure 3.2). 

While peregrine falcons within the east span territory appear habituated to routine sounds, 
vibrations, and visual disturbances associated with bridge construction, they are sensitive to 
unpredictable disturbances in close proximity to roost locations.  Loud noises or sudden 
movements may cause the birds to flush.  Juvenile birds are most susceptible to such 
disturbances, which may be fatal given their poorly-developed flying skills and the dangerous 
environment (e.g., vehicle traffic, open water and construction activities) 



 February 23, 2012 BMP 
 

 
 

San Francisco-Oakland East Span Seismic Safety Project Page 12 
 

 
Figure 3.1.  Peregrine falcon nestlings at 2009 nest site on the north side of Pier E2, located in a 
trapezoid-shaped alcove below the lower deck of the SFOBB. 

 
Figure 3.2.  Peregrine falcon perched on 6/23/2009 on walkway structure tolerant of 
construction worker.
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Table 3.2.  SFOBB Peregrine Falcon Nest Monitoring Summary from 2003-2011.  

Year Nest Location Status 
Approx. 

Lay Date* 
Hatch 
Date 

Fledge 
Date Comments 

 2003 Pier E3 on the south side of 
the bridge facing YBI 

Failed, did 
not re-nest 

March 26 
to April 4 

n/a n/a First year of monitoring of the east span peregrine falcon territory. 

2004 Pier E3 on the south side of 
the bridge facing YBI 

Failed, did 
not re-nest 

March 26 n/a n/a The adult female (Corona) was banded in September 2003 after being 
picked up off the Coronado Bridge in San Diego.  She was rehabilitated 
and released in November 2003 in Santa Cruz. 

2005 Trapezoid-shaped cavity on 
north side of Pier E2, below 
the lower deck of the bridge  

Failed, did 
not re-nest, 
see below 

March 16 April 22 n/a Nest site not visible from YBI.  An inspection of the nest on May 12 by 
the Santa Cruz Predatory Bird Research Group (SCPBRG) found one 
egg was laid, which was removed and later determined to be infertile.   

2006 North leg of Pier E3, below 
the lower deck of the bridge 

Failed, re-
nested 

March 17 n/a n/a This initial nesting attempt failed.  See below for re-nesting 
information.  

2006 Second gusseted plate west of 
Pier E2 on the south side of 
the bridge.   

 Young 
hacked off-

site 

June 3 July 7 n/a On July 31, the nest was inspected by SCPBRG and contained 1 male 
nestling.  This male was removed and transferred to a hack site in Santa 
Barbara County by SCPBRG and was ultimately killed by a coyote.  

2007 Pier E3 below the lower deck 
of the bridge 

 Young 
hacked off-

site 

March 16 April 21 n/a Nestlings removed from nest on May 15 and hacked out at SCPBRG 
facilities in Santa Cruz.  Adults did not re-nest.**  

2008 n/a n/a n/a n/a n/a A single adult peregrine falcon was observed on five occasions.  No 
nesting attempt occurred at the east span territory during 2008. 

2009 South side of Pier E4 in an 
oval-shaped recess below the 
lower deck of the bridge 

Failed, re-
nested, see 

below 

mid-March April 21 n/a The female of this new pair was banded at San Jose City Hall in 2007 
and named Esperanza.  Nest failed, pair re-nested; see below. 

2009 Trapezoid-shaped cavity on 
north side of Pier E2, below 
the lower deck of the bridge 

Successful April 8 May 13 June 18 - 
20 

Three nestlings were observed.  One nestling fledged on June 18 and 
the other two fledged around June 20.  Two of these young peregrine 
falcons were observed subsequently during July and were assumed to 
have survived. The third fledgling was assumed to have died of 
unknown causes. 

2010 Trapezoid-shaped cavity on 
north side of Pier E2, below 
the lower deck of the bridge 

Successful March 1-7 Mid-April June 1 - 4 The same pair from 2009 nested again in 2010 at Pier E2 on the existing 
bridge.  Four eggs were laid in late March to early April.  Three of the 
eggs hatched. Three juveniles were banded prior to fledging: 1 female 
(16/R) and 2 males (78/S, 65/P). All successfully fledged. 

2011 Trapezoid-shaped cavity on 
north side of Pier E2, below 
the lower deck of the bridge 

Successful March 16-
21 

April 19 May 30 Three juveniles were banded prior to fledging: 1 female (77/Z) and 2 
males (92/S, 96/S).  All fledged successfully. 

*The lay-date is defined as the date at which the 3rd egg is laid.  With an egg laid every other day, it takes approximately 8 days to lay a typical 4-egg clutch.  Full time incubation 
usually begins on day 6, after the 3rd egg is laid. 
**Following the removal of the 2007 nestlings, the adult peregrine falcons from the east span territory (known as Corona and Dapper Dan) were observed attacking a resident 
peregrine falcon (known as Gracie) near the West Span of the Bay Bridge; part of this attack was captured by photographer Glenn Nevill (http://www.raptor-gallery.com/05-18-
07/index.htm).   Dapper Dan nested on the West Span in 2008 and at the PG&E nest box in downtown San Francisco in 2009 and 2010.
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3.2 California Brown Pelican 
The brown pelican was formerly was listed as an endangered species under the CESA and the 
FESA due to population declines associated with pesticide residues in the environment.  The 
brown pelican was delisted from both the CESA and the FESA in 2009; however, it is still 
protected under the MBTA and the CFGC.  The CDFG includes brown pelican on their list of 
“fully protected” species. 

The nesting season for brown pelican is from January through July.  Nests take approximately 
four to ten days to complete.  Clutch size is three eggs.  Eggs hatch after 30 days of incubation 
and the young leave the nest when 11 to 12 weeks old (Poole 2005).  Brown pelicans are 
commonly observed flying in and around the SFOBB Project area (Figure 3.3), but have not 
been documented as breeding within the SFOBB Project area, and the San Francisco Bay Area is 
not considered to be within the breeding range of the species.  Individuals observed within the 
SFOBB Project area during the nesting season are likely non-breeders.   

 
Figure 3.3.  Adult brown pelican flying near the SFOBB construction area. 
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3.3 California Least Tern 
The least tern (Figure 3.4) is federally and state-listed under both the FESA and CESA and is 
also protected by the MBTA and fully protected by the CFGC.  During bird monitoring 
conducted from 2002 to 2011, least terns have been observed foraging primarily in the Port of 
Oakland Outer Harbor and south of the Oakland Touchdown (OTD).   Least tern observations 
have consistently occurred near the shore, towards the various marinas and harbors along the 
waterfront of the East Bay.  Monitors have made no observations of least terns foraging in the 
eelgrass beds off the eastern side of YBI.   

The nesting season for least tern is from April through August.  Nests occur on barren to sparsely 
vegetated places near water, normally on sandy or gravelly substrates.  Clutch size is generally 
two to three eggs.  The time from egg-laying to fledging is approximately seven weeks (Poole 
2005).  There is no historic record of least tern nesting within the SFOBB Project area and none 
is anticipated.  An existing colony of least tern is located on the decommissioned Alameda Naval 
Air Station. 

 
Figure 3.4.  Least tern. 



 February 23, 2012 BMP 
 

 
 

San Francisco-Oakland East Span Seismic Safety Project  Page 16  
 

3.4 Double-crested Cormorant 
Double-crested cormorants were first documented nesting on the existing SFOBB east span in 
the early 1980s.  This species nests colonially between Piers E3 and E16, on the steel girders 
below the lower deck (Figures 3.5 and 3.6).  In the past decade, the number of nests has 
fluctuated from a high of 814 in 2007 to a low of 83 in 2009. 

The double-crested cormorant has no status under the federal or state Endangered Species acts, 
but is protected under the MBTA and the CFGC.  Double-crested cormorant nest colonies are 
included on a CDFG “Watch List.”  The nesting season for cormorants is from March through 
August and nesting may be initiated at any time during this period.  Nests are typically 
constructed on the remains of nests from previous years.  Nest building takes two to four days to 
complete depending on the availability of nests from previous years.  On average, four eggs are 
laid.  Eggs hatch after 30 days of incubation and the young leave the nest when six to seven 
weeks old (Poole 2005).  This species may double-clutch.  A breeding colony typically includes 
cormorants at many different stages from nest building to egg laying, incubation and fledging.  
Nest construction typically begins at the center of the colony and expands outward.  Older and 
more experienced cormorants initiate nesting earliest in the season, while less experienced birds 
begin later and occupy the periphery of the colony (Meier 1981). 

While the double-crested cormorant colony on the SFOBB east span is habituated to noise and 
vibration, dismantling activities will ultimately displace the colony.  To mitigate for this lost 
nesting habitat, the Department installed specially designed structures on the new east span to 
serve as nest platforms for the displaced colony.  These structures were installed during 
construction of the skyway in 2006 and have been available (i.e., not covered to exclude nesting) 
since 2009.  To date, no cormorants have been observed utilizing these structures. 
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Figure 3.5.  Typical locations of double-crested cormorant nests on existing east span of SFOBB. 

 
Figure 3.6.  Double-crested cormorant nests on the steel girders under the existing SFOBB east 
span. 
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3.5 Western Gull 
The western gull has no status under federal or state Endangered Species acts.  The western gull 
is protected as a migratory bird under the MBTA and the CFGC.  The nesting season for western 
gulls is from March through August.  Both male and female adults are involved in nest building, 
which takes several days before the first egg is laid.  As many as three nests may be initiated 
before the pair chooses one to finish and use.  Nests are constructed with a variety of materials 
including dried grass, forbs, and woody debris.  Egg-laying takes four to six days for a three-egg 
clutch.  Incubation begins with the first egg and hatching occurs 30 to 32 days later.  Chicks 
fledge when they are 40 to 50 days old (Poole 2005). 

Western gulls are present within the SFOBB Project area year-round.  Individuals may be 
extremely persistent in their attempts to nest on the bridge.  In some cases eggs may be laid 
without the presence of any nest or nesting material.  Nests are constructed on ledges or other flat 
surfaces including the marine foundations (Figure 3.7), on pilings, and other locations where 
they are protected from terrestrial predators.  Western gulls have been observed nesting on the 
Torpedo Building on YBI, falsework structures, footings of the new East Span and, in 2008, a 
pair nested on the T1 foundation (Figure 3.8).  No other gull species has been documented 
nesting or is likely to nest within the SFOBB Project area. 

 
Figure 3.7.  Nesting habitat for western gull on the existing SFOBB east span. 
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Figure 3.8.  Western gull nest on the T1 foundation. 

3.6 Other Protected Nesting Birds 
Since implementation of the 2003 BMMP, additional bird species have been observed nesting 
and/or potentially nesting in the SFOBB Project area.  These species are the common raven 
(Corvus corax), pigeon guillemot (Cepphus columba), house finch (Carpodacus mexicanus), 
Anna’s hummingbird (Calypte anna), and Brandt’s cormorant (Phalacrocorax penicillatus).  
Future surveys may discover others as well.  Other commonly occurring local species that may 
nest in the SFOBB Project area include, but are not limited to, mourning dove (Zenaida 
macroura), black phoebe (Sayornis nigricans), killdeer (Charadrius vociferus), and barn owl 
(Tyto alba).  These species are included in this 2012 BMP due to their presence and potential to 
nest within the SFOBB Project area. 

All of these nesting birds are protected under the MBTA and the CFGC; non-native species (not 
protected under MBTA or the CFGC) are discussed in Section 3.7, “Other Unprotected Birds,” 
below.  Under the MBTA, the SFOBB Project may remove all nests that are not active and deter 
birds from attempting to nest within the SFOBB Project area.  Active nests of all birds covered 
by MBTA and the CFGC are to be protected.  Nests of bird species not covered under the MBTA 
may be removed at any time in the breeding cycle. 
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Common Raven 

A common raven (Figure 3.9) territory has been observed centered on the eastern side of YBI.  
The common raven is a very adaptable bird that thrives in a variety of environments, including 
areas heavily impacted by human activities.  Since 2002, weekly bird monitors and the peregrine 
falcon monitors have observed year-round presence of common raven at YBI, including nesting 
in the YBI Detour (E. Lichtwardt, LSA Associates, pers. comm. 2011). In addition, recent 
surveys found common raven individuals active within the construction area at YBI and perched 
at a stick nest in the understructure of the YBI Detour, between Bents 49 and 50 (Figure 3.10).  
The nest is located on top of a gusseted plate, two crossbeams west of Bent 50.  The nesting 
season for common raven in the San Francisco Bay Area is March through mid-July.  Breeding 
behavior is marked by increased activity in the nest area, nest building, calling, and copulation.  
Individual ravens often may be seen carrying sticks to the nest area and actively adding to the 
nest.  Nest-building takes approximately one to three weeks to complete.  The average clutch 
size is five eggs.  Incubation lasts 20 to 25 days and fledging occurs when the young are five to 
seven weeks old (Poole 2005).  This species may double-clutch if the nest fails early in the 
nesting season. 

 
Figure 3.9.  Common raven. 



 February 23, 2012 BMP 
 

 
 

San Francisco-Oakland East Span Seismic Safety Project  Page 21  
 

 
Figure 3.10.  The customary nest location of a common raven territory at the YBI portion of 
SFOBB. 
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Pigeon Guillemot 

The nesting season for pigeon guillemots in the San Francisco Bay Area is from mid-April 
through July.  Nesting behavior is not well studied for this species, but nesting can be inferred by 
regular presence of one or both adult birds and copulation at the potential nest site.  Adult 
guillemots are distinguished by large white wing-patches on a black body and bright orange feet 
(Figure 3.11).   

In 2010 and 2011 pigeon guillemots have been observed at the existing bridge, in the area of Pier 
E22 and entering weep holes in the footing at the base of Pier E9 (Figure 3.12).  On one 
occasion, an adult pigeon guillemot was seen entering the Pier E9 weep hole with fish in its bill, 
which may be an indication of nesting, but no juveniles were observed at this location.  Thus, 
while not confirmed, this species may nest at Pier E9.   

 
Figure 3.11.  Pigeon guillemot adult. 

 
Figure 3.12.  Potential pigeon guillemot nest locations in weep holes at base of Pier E9 in 2011. 
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House Finch 

The house finch is a common resident of the San Francisco Bay Area (Figure 3.13).  This species 
has been observed exhibiting nesting behavior and entering the existing bridge structure at YBI, 
YBI Detour, and the OTD (E. Lichtwardt, pers. comm. 2011).  The nesting season is from late 
February through August.  Nest building takes two to six days to complete.  A typical clutch size 
is three to five eggs.  Incubation lasts approximately 14 days.  Nestlings fledge approximately 12 
to 19 days after hatching.  Re-nesting may occur multiple times in a season (Poole 2005).   

 
Figure 3.13.  Female (left) and male house finch (right). 

Anna’s Hummingbird 

Anna’s hummingbird (Figure 3.14) is a common breeding bird in the San Francisco Bay Area.  
The nesting season may begin as early as December and extends through June.  Nest 
construction may take one or more weeks to complete.  Clutch size averages two eggs.  
Incubation lasts approximately16 days.  Fledging occurs after 18 to 26 days (Poole 2005).  This 
small hummingbird is assumed to nest in the Eucalyptus trees on YBI but may also nest on the 
existing bridge structure. 

 
Figure 3.14.  Anna’s hummingbird 
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Brandt’s Cormorant 

Brandt’s cormorant (Figure 3.15) is regularly observed in the SFOBB Project area, but nesting 
has not been documented on the existing east span.  A single Brandt’s cormorant nest was 
observed on the utility cable-crossing structure (directly south of the existing east span, near E9) 
in 2011.  Nesting on the cable-crossing structure has been observed in previous years, but not 
documented (E. Lichtwardt, pers. comm. 2011).  Two nests have been observed on the west side 
of YBI and there is a small breeding colony on Alcatraz Island (San Francisco Field 
Ornithologists 2003).  Nests may also occur within the double-crested cormorant colony between 
Piers E3 and E16.  The nesting season is from March through mid-July.  Nests are constructed 
from grass, seaweed, and driftwood, and may take between two and ten days to complete.  
Clutch size averages between one and four eggs.  Eggs hatch in 28 to 32 days.  Fledging date is 
variable (33 to 42 days) and dependent on food availability.  Fledging may also be gradual, with 
the young initially left alone by adults, then later forming “crèches” (groups of young birds) 
within the nesting area.  Like the double-crested cormorant, Brandt’s cormorant also nests 
colonially and is sensitive to human presence within the colony.  

 
Figure 3.15.  Brandt’s cormorant. 

Mourning Dove 

Mourning doves (Figure 3.16) are regularly observed in the SFOBB Project area but have not 
been documented nesting on the existing SFOBB east span.  Mourning doves could potentially 
nest on any flat, horizontal surface such as shelves, nooks, and cables on the bridge.  They may 
also nest in trees, shrubs or other vegetation.  The nesting season is from February through 
August, however some individuals may initiate nesting at any time of the year.  Nests are 
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typically constructed with small amounts of vegetation but may also be devoid of nest material.  
Nest construction typically takes two to four days; however, some individuals may lay an egg 
with no structure present.  Squabs hatch approximately 14 days after laying and normally fledge 
12 to 15 days after hatching (Poole 2005).  Although no nests have been documented to date, 
mourning doves may nest on the existing east span, as well as in vegetation and structures on 
YBI and the OTD.  

 
Figure 3.16.  Mourning dove 

Black Phoebe 

Black phoebe (Figure 3.17) is a common nesting bird in the San Francisco Bay Area.  Nests are 
constructed with grass and mud on vertical or horizontal surfaces.  Nest construction takes five 
days to three weeks to complete.  Clutch size is three to five eggs.  Eggs hatch 15 to 18 days after 
laying and normally fledge 18 to 21 days after hatching (Poole 2005).  The nesting season for 
black phoebe is February through July.  Re-nesting may occur multiple times in a season. 

 
Figure 3.17.  Black phoebe 
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Killdeer 

Killdeer (Figure 3.18) are a common shorebird species in the San Francisco Bay Area.  Killdeer 
nest in open, gravelly areas with sparse vegetation; bare ground is the preferred nesting substrate.  
Killdeer nests consist of a simple scrape on the ground and no nest materials are used.  The 
average clutch size is four eggs.  Eggs hatch approximately 25 days after laying and the precocial 
young leave the nest almost immediately after hatching (Poole 2005). The nesting season for 
killdeer is from March through August.  In the SFOBB Project area, suitable nesting habitat is 
limited to bare ground at the OTD and on YBI.   

 
Figure 3.18.  Killdeer. 
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Barn Owl 

Barn owls (Figure 3.19) have been observed incidentally in the SFOBB Project vicinity and may 
nest on the existing east span structure.  Nests may be on any flat horizontal surface on the 
bridge, especially in sheltered areas.  The nesting season is mainly from January through 
October, but individuals may nest at any time of the year.  No nest building occurs and eggs are 
laid directly on the substrate of the nest location.  Clutch size varies between three and seven 
eggs.  Eggs hatch approximately 31 days after laying.  Fledging is a slow process with first 
flights occurring  approximately 55 days after hatching and independence of adults at day 76 to 
86 (Poole 2005). 

Barn owls are nocturnal and rarely observed during daytime.  If barn owls occur or nest on the 
existing east span structure, they likely only will be observed through investigations of potential 
nest and roost sites.  These sites may become evident by the accumulation of white guano 
spreading below them and/or pellets at their base.  The presence of caches of dead prey may also 
be an indication of nesting in that area. 

 
Figure 3.19.  Barn owl.
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CHAPTER 4 – SURVEYS, MONITORING, AND REPORTING 

Surveys and monitoring will continue to be performed by the Department in the manner outlined 
in the 2003 BMMP including: (1) weekly monitoring of birds in the active construction areas; (2) 
focused peregrine falcon monitoring during the nesting season; and (3) nesting surveys on YBI 
prior to vegetation removal. 

With the start of bridge dismantling, the active construction area for the SFOBB Project will shift 
from the new east span to the existing east span. As previously discussed, the existing span is 
known to serve as nesting habitat for a number of bird species. 

The Department is committed to avoiding impacts to nesting birds during dismantling activities. 
As part of this effort, the Department, in partnership with the contractor, will expand and 
intensify its monitoring program to include focused bird nesting surveys of all structures with the 
potential to support nesting birds. 

4.1 Contractor-supplied Biologists 
The contractor will be required to retain the services of at least two full-time qualified bird 
biologists that are approved by the Department.  Contractor biologists must have a Bachelor’s 
degree in biology, or related field, and a minimum of two years of relevant experience 
monitoring birds during construction. The contractor’s biologists will monitor construction and 
all construction-related activities to protect regulated bird species.  Construction activities shall 
not commence until the Department approves the contractor’s biologists. 

4.2 Contractor-supplied Bird Protection Plan 
Within 15 days after contract approval, the contractor will provide the Department with a Bird 
Protection Plan (BPP).  This BPP will detail the contractor’s strategies for avoiding impacts to 
birds for the duration of the dismantling contract.  The BPP must be prepared by a Department-
approved biologist and be consistent with methods outlined in this 2012 BMP.  The BPP is 
subject to approval by the Department.  The BPP will include the following: 

 Information and protection measures consistent with the 2012 BMP   

 List of bird species and nesting habitats expected in the SFOBB Project area  

 Specific protection measures for regulated bird species likely to occur in the project site 

 Protective radii for regulated bird species encounters 

 Implementation plan for specific protection measures, including monitoring schedule 

 Monitoring duties and schedule for submittal of monitoring reports 

 Justification for each instance where protection measures and an implementation plan are 
not necessary for a regulated bird species 

 Schedule for inspection, maintenance, and removal of bird protection and exclusion 
measures 
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 Response plan for instances where occupied nests are encountered 

 Location and schedule of specific bird protection and exclusion measures to be 
implemented over the life of the project  

The BPP will be updated and resubmitted annually, no later than January 15 during each year of 
construction.  The purpose of the annual BPP is to update the Department on all items addressed 
in the contractor’s original protection plan.  

4.3 Contractor Monitoring Duties 
Bird nesting surveys will include the following duties: 
 

 Monitor for regulated bird species within the SFOBB Project area. 

 Assure that construction activities do not result in the take of regulated species. 

 Assure that construction activities comply with all applicable permits and laws. 

 Immediately notify the Resident Engineer of any take of regulated species. 

 Prepare, submit, and sign notifications and reports. 

During bird nesting surveys, the contractor’s biologists will pay special attention to signs of 
breeding and nesting activities including courtship, copulation, defending territories, gathering of 
nesting material, selecting nesting sites, nest building, foraging, caching food, and carrying food 
to young.  The contractor’s biologists will inspect all structures with the potential to support 
nesting birds, including, but not limited to: ledges, alcoves, crevices, crossbeams, weep holes, 
drain structures, foundations, and vegetation. In addition, the contractor’s biologists will be 
responsible for removing nest starts, unoccupied nests, and food caches. 

The contractor’s biologists will also be responsible for inspecting and evaluating the 
effectiveness of deterrence measures that are installed and maintained by the contractor (see 
Chapter 5). This will include identifying required maintenance, and determining where and when 
new deterrence measures need to be installed or removed. 

During each survey, the biologists will inspect the bridge superstructure (including the YBI 
Detour), the underside of the existing bridge (including the YBI Detour), steel towers E2 through 
E16, and the marine foundations E2 through E23.  To accomplish this, the contractor’s biologists 
may need to do the following: 

 Walk the upper and lower bridge decks 

 Access steel structures below the lower deck, including crossbeams and tower legs (via 
catwalks, rappelling, hydraulic lifts, quick deck scaffolding, etc.) 

 Access the underside of the YBI Detour (via rappelling, articulating hydraulic lifts, etc.) 

 Access steel elements above the decks 
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 Walk the bike path of the new east span to monitor the north side of the existing bridge 

 Access the marine foundations 

 Access any areas not called out in the bullets above to properly inspect the existing east 
span during bird nesting surveys and deterrence evaluations   

If an active nest is found during a nesting survey or deterrence evaluation, the Resident Engineer 
and contractor will be notified immediately and all work within an initial radius of 76 meters 
(250 feet) of the nest will be stopped.  Upon consultation with the regulatory agencies, this no-
work buffer may be adjusted.   See Chapter 7 for procedures to follow in the event of nest 
establishment.  

4.4 Contractor Pre-construction Survey Report 
The contractor’s biologists will perform a pre-construction survey prior to beginning bridge 
dismantling activities.  The pre-construction survey procedure will be performed in the manner 
outlined in Section 4.3, Contractor Monitoring Duties.  Their findings will be presented in a Pre-
construction Survey Report, submitted within 14 days before beginning construction activities. 

4.5 Contractor Reporting 
The contractor’s biologists are required to submit monitoring reports in writing to the Resident 
Engineer per the schedule described in Section 4.6, Contractor Survey and Reporting Schedule.  
These monitoring reports will include:  
 

 Name(s) of the biologist(s) conducting the biological activity 

 Name and signature of biologist(s) preparing the report 

 Date(s) and time(s) of monitoring 

 Locations and activities monitored 

 Representative photographs 

 Findings 

 Recommended actions to protect regulated bird species 

Monitoring report findings will include evaluation of deterrence measure effectiveness, 
maintenance issues, and nesting activity throughout the existing SFOBB Project area. 

4.6 Contractor Survey and Reporting Schedule 
Once construction begins, the contractor’s biologists will perform regular bird nesting surveys.  
The bird nesting season is generally from February 1 to August 31, however, some birds may 
nest year-round.  For this reason, nesting surveys and deterrence evaluations will be conducted 
by the contractor’s biologists year-round, with varying frequency.  During the bird nesting 
season, the frequency of surveys will be greater than the months outside of the bird nesting 
season with the exception of January.  During January, the contractor’s biologists prepare for 
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bird nesting season by monitoring bird activities, identifying potential nesting locations, 
evaluating the condition of existing deterrents (i.e., determine if maintenance is required), and 
determining areas were new deterrents are necessary. 
 
For the reasons outlined above, the contractor’s biologists will conduct bird nesting surveys and 
deterrence evaluations a minimum of five times a week, with one monitoring event occurring on 
the weekend, from January 1 through August 31.  From September 1 to December 31, nesting 
surveys will be conducted at least one day per week (Table 4.1).  The contractor’s biologists will 
submit monitoring reports in writing on a weekly basis for the preceding week to the Resident 
Engineer.   
 
Table 4.1. Monitoring Schedule 
Monitoring Type Schedule 

Migratory bird monitoring January 1 to 
August 31  

Monitor at least 5 days during a 7-day 
period.  One monitoring event must take 
place on a Saturday or Sunday. 

Migratory bird monitoring September 1 to 
December 31 

Monitor at least 1 day per week. 

 

The contractor’s biologists will continually work with the Resident Engineer to determine the 
most effective frequency of bird nesting surveys and deterrence evaluations required or needed.  
As the nesting season progresses, or as construction in a given area progresses, the results of 
nesting surveys and deterrence evaluations will inform subsequent monitoring and management 
decisions.  Adjustments to the monitoring program may include adding field staff and increasing 
the frequency of monitoring. 

4.6.1 Incident Reporting 
In addition to weekly reporting, the contractor will be required to submit a separate incident 
report to the Department within 24 hours of an incident.  An incident report will include: 
 

 Description of any take incident 

 Species name and number taken 

 Details of required notifications with contact information 

 Corrective actions proposed or taken 

 Disposition of taken species 

The Department will determine the significance of the incident and whether agency notification 
is necessary. 
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4.7 Coordination with Department Biologists 
The Department will also have an active bird monitoring program that will be implemented 
concurrently with the contractor’s monitoring.  Communication between the Department and the 
contractor may be facilitated by the Resident Engineer.  During January 1 to August 31 of each 
year, the contractor’s biologists will hold weekly meetings with the Resident Engineer, 
Department biologists, and the contractor.  From September 1 to December 31 of each year, 
these meetings will be held once every two weeks.  The following will be discussed at these 
meetings:  

 Dismantling activities scheduled for the following week 

 A monthly dismantling schedule 

 A weekly schedule for bird nesting surveys and deterrence evaluations  

 Maintenance of deterrence measures 

 Removal of deterrence measures 

 Issues that have arisen in the field  

 Troubleshooting 

 Other relevant information 

 
4.8 Safe Access to Project Site 
The contractor must ensure that both Department- and contractor-supplied biologists are 
provided safe access in compliance with applicable safety regulations.  Examples of safe access 
include, but are not limited to, ladders, quick deck scaffolding, elevators, barge-based hydraulic 
lifts, boat access, articulating hydraulic lifts, and the use of other construction equipment to 
facilitate access.  For portions of the project area that are difficult to access (e.g., the underside of 
the bridge), the contractor may choose to have a SPRAT-certified rope access work contractor on 
retainer to assist with climbing access.  In addition, all biologists must have Fall Protection 
training so they can access all locations on the bridge in a safe manner.  Specialized equipment 
such as fall protection equipment and personal floatation devices will be required.  In areas 
where inhalation hazards exist due to bird guano, full-face respirators with high energy 
particulate air filters or supplied air may be required to comply with applicable safety 
regulations. 
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CHAPTER 5 – IMPACT AVOIDANCE STRATEGIES 

There are several strategies to avoid impacts to nesting birds during the dismantling of the 
existing east span.  These strategies are generally categorized into the following:  

 Seasonal Avoidance 

 Buffers 

 Deterrence Measures 

The contractor will be responsible for implementation of all strategies to minimize impacts to 
nesting birds.  Each of these strategies is discussed in detail below. 

5.1 Seasonal Avoidance 
Conducting work outside the bird nesting season is the most effective method to avoid impacts to 
nesting birds.  In general, the period from February 1 through August 31 encompasses the 
nesting season for most species in the SFOBB Project area.  Work conducted during September 
to January would therefore avoid potential impacts to most nesting birds.  Additionally, each 
species has its own discrete nesting season (i.e., period of time that viable eggs and/or chicks 
occupy a nest), which will be considered when attempting to avoid impacts to the species’ nests.  
For example, the east span peregrine falcon territory nesting period is from February to June.  
Work conducted in the vicinity of a peregrine falcon nest site between late July and February 
would likely avoid impacts to eggs or young.   

The contractor, in coordination with the Department, will establish a schedule and sequencing 
for dismantling work that takes into consideration anticipated active nesting seasons (see Table 
5.1).   

Table 5.1.  Bird Nesting Season 
   Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec

General Bird Nesting 
Season                           

Peregrine Falcon                            

Western Gull                            

Double‐crested 
Cormorant                            

Red  - occupied nest period 
Green - unoccupied nest period 

 

It should be noted that impact pile-driving is also restricted to a work window of June 1 through 
November 30 to avoid impacts to fish, as noted in the special provisions and applicable agency 
permits.   The establishment of an active nest with a no-work buffer of up to 76 meters (250 feet) 
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(see section 5.2 for an explanation of no-work buffers) could impact the installation of piles.  
Due to the restricted window to impact drive piles, this could cause significant delays.  The 
overlap between the impact pile-driving work window and the bird nesting season occurs in 
June, July, and August.   

5.2 Buffers 
No-work buffers will be established around active nests to avoid impacts.   The size of the buffer 
will be dependent on the species, nest location, and type of construction activities.  Typically, 
CDFG recommends 76 meters (250 feet) for raptors (including peregrine falcon) and 15 meters 
(50 feet) for non-raptors.  All no-work buffers will be determined on a case-by-case basis.  All 
species that nest on the existing bridge are likely acclimated to noise and vibration associated 
with heavy traffic.  In the case of both the peregrine falcon and the common raven, both species 
appear acclimated to construction activities within a short distance of their nests.  In such cases, 
it may be possible to negotiate reduced buffers with CDFG.   

The USFWS and CDFG may allow reduced buffers (i.e., less than 15 meters (50 feet) for non-
raptors and less than 76 meters (250 feet) for raptors).  Such exceptions may be appropriate if the 
presence of a nest poses a particular constraint to SFOBB Project activities, the activity is of 
limited duration and/or low magnitude, or the circumstances of the nest reduces the likelihood of 
disturbance (e.g., if the nest is shielded from view by the activity or is located in an area already 
subject to high human activity).  In such cases, the agencies may determine that a qualified 
biologist can monitor the nesting birds during SFOBB Project activities, and that such activities 
may continue as long as the biologist does not observe evidence that the birds are so disturbed 
that abandonment could occur.   

Some SFOBB Project activities outside of no-work buffers may cause abandonment and thus 
violate the CFGC or the MBTA.  For example, activities that generate vibrations (such as jack-
hammering on piers) may shake the substrate supporting a nest or dislodge eggs or young.  Prior 
to the initiation of the activity in question, buffer distances will be reevaluated in consultation 
with the USFWS and CDFG on a case-by-case basis.  

5.3 Deterrence Measures 
Deterrence measures are the physical means by which birds are deterred from nesting within an 
area.  The contractor will be responsible for the implementation and maintenance of all 
deterrence measures. The Resident Engineer, in consultation with the contractor’s biologists and 
the Department biologist, will make deterrence measure installation, maintenance, and removal 
recommendations to the contractor.  Deterrence measures include: 

 Nest Removal and Disturbance 

 Filling/Blocking Potential Nest Sites 

 Netting 

 Slope Panels and Other Surface Modifications 

 Auditory Deterrents 
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 Visual Deterrents 

 Water Cannon 

 Paint Ball Gun 

 Bird Spikes 

 Sticky Substances 

5.3.1 Nest Removal and Disturbance 
Old nests used in prior years may be re-used by birds in subsequent years, or may encourage 
birds to establish nests near them.  Thus, all old nests must be removed from the SFOBB Project 
area prior to the start of the nesting season.  Nest starts without eggs should also be removed 
throughout the nesting season.  Unoccupied nests and nest starts can only be removed by the 
contractor’s biologists or the Department biologist.  It should be noted that any removed nest 
must be disposed of properly.  No nest materials (or any other materials from the SFOBB Project 
area) are allowed to enter the bay (California Regional Water Quality Control Board Order R2-
2002-0011.  2002, p. 12).  Nest removal in places that are difficult to access may be facilitated by 
the use of a telescoping fiberglass or aluminum pole (Figure 5.1).   

 
Figure 5.1.  Telescoping pole with detachable Z-hook. 

5.3.2 Filling/Blocking Potential Nest Sites 
Horizontal platforms and other surfaces that may provide nesting sites for birds can be 
effectively filled or blocked with fabric (Figure 5.2), hardware cloth (Figure 5.3) or other 
materials so that there is not sufficient space for construction of a nest.  This measure should be 
completed prior to the nesting season, and monitored throughout the year to ensure that the nest 
blocks remain in place.  Such areas include niches at connection points in the steel structures 
below the lower deck.  However, due to the large area and limited access, filling all niches across 
the entire east span is not feasible. The contractor may block off nest sites on a case-by-case 
basis to prioritize for sites with the greatest potential for nesting. 
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Figure 5.2.  Cloth secured with wire. 

 
Figure 5.3.  Hardware cloth in corner joint. 

There may be other cavities and crevices on the piers that provide suitable nesting habitat for 
birds.  Weep holes and other cavities could be blocked by screens (Figure 5.4) if it can be 
determined that they are not being actively used by nesting birds through the use of a fiber-optic 
camera or careful observation.  Unless cavities are known to be unoccupied, one-way doors 
should be installed to block the entrances; these doors allow birds to exit but not re-enter the 
cavity.  One-way doors are not recommended if there is an active nest within the cavity.  Filling 
or blocking of potential nest cavities may be accomplished from a hydraulic lift (for lower holes 
or crevices), or by rappelling to the pertinent locations on the bridge. 
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Figure 5.4.  Blocked weep hole in concrete footing for the seismic retrofit of the Antioch Bridge. 

5.3.3 Netting  
Portions of the bridge where nesting bird activity is concentrated may be covered with netting to 
preclude birds from accessing potential nesting areas.  Nets used for bird exclusion on bridges 
are typically 1.9-centimeter (0.75-inch) mesh made of ultraviolet-resistant polyethylene twine 
that is attached to a tensioned cable securely bolted to the bridge surface or otherwise affixed to 
beams or other parts of the bridge (Nixalite 2011).  Nets are tightened with turnbuckles, and 
round staples are used to attach the nets to steel cables (Figure 5.5).  Netting is often installed 
from the roadway surface using hydraulic lifts (Figure 5.6), but may also be installed from below 
the bridge in certain circumstances (e.g., from travelers, hydraulic lifts, or articulating hydraulic-
lifts). 

 
Figure 5.5.  Net attachment types:  (a) plastic clip, (b) rings, (c) with turnbuckle. 

a b c 
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Figure 5.6.  Net installation with hydraulic lift. 

Installation of netting would substantially decrease the likelihood of birds nesting in treated areas 
and minimize the amount of regular (i.e., daily or every-other-day) disturbance of nests or 
removal of nest starts that may be needed in a given area.  However, netting also has some major 
drawbacks: it is susceptible to being ripped by high wind and it may trap and kill birds.  Daily 
monitoring and prompt repair and maintenance would be required to ensure the functionality of 
installed netting. 

5.3.4 Slope Panels and Other Surface Modifications  
Surface modifications including attachment of polycarbonate polymers (i.e., Lexan), PVC 
plastic, or clear acrylic slope panels (Figure 5.7) can be used to exclude birds such as rock 
pigeon and black phoebe that build their nests on surfaces with 90º angles (Figure 5.8).  These 
panels create a slippery and angled surface to which birds cannot attach nest material.  Panels 
may be attached to either vertical or horizontal surfaces.  The panels are typically fastened to 
concrete using a power-actuated tool.  They also may be attached to steel beams with outdoor 
polyurethane adhesives (BirdBGone 2011).  The panels would need to be installed without 
openings at their ends to prevent European starlings and other birds from nesting in these 
openings.  Other applications to concrete, such as high gloss lacquer, could be used as nesting 
deterrents on corners of structures.  A fairly high level of effort is initially required to install 
these devices, but other than periodic maintenance, they should not have to be re-installed.  Due 
to the vast number of angled surfaces that would be suitable for nesting birds, slope panels would 
be most useful in specific instances where nesting is likely to impact or delay dismantling efforts.  
Blanket installation across the entire SFOBB east span would be prohibitive in both cost of 
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materials and installation, so limiting them to specific problem areas would be an effective use of 
slope panels. 

 
Figure 5.7.  Slope panel 

 
Figure 5.8.  A slope panel installed on a concrete ledge under a bridge. 

5.3.5 Auditory Deterrents  
A variety of auditory repellent devices, including pyrotechnics and noise cannons, as well as 
bioacoustic devices that emit recorded distress and predator calls, are commercially available for 
bird deterrence.  These devices typically use AC power, although it is possible for them to be 
powered by solar panels.  Pyrotechnics have been successfully used to repel birds at airports and 
landfills, and propane noise cannons also have been effective in some situations (U.S. Dept. of 
the Air Force 2004).  However, birds can become habituated to these noisemakers, particularly if 
the noises are not accompanied by other deterrence measures (Stickley and Andrews 1989). 

Distress calls have been shown to be more effective, and have lower rates of habituation, than 
other noisemakers, likely due to the strong biological imperative for birds to respond to such 
calls.  Distress calls have been used at airports, landfills, and reservoirs (Payson and Vance 1984, 
Transport Canada 1986, BSCE 1988, Howard 1992).  Their effectiveness is substantially 
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increased when combined with pyrotechnics, models of dead or injured birds, or other deterrence 
measures.  Taped raptor calls have also been effective in dispersing gulls from airports. 

The use of auditory deterrents would avoid the logistical difficulties associated with netting and 
slope panels, such as the need for rappelling and working road-based lifts (requiring temporary 
road closure).  However, auditory deterrents may have limited success due to habituation by 
birds to the deterrents. Rather than being relied on solely for nest deterrence in a given area, this 
measure should be tested or used in combination with other measures. 

5.3.6 Visual Deterrents  
Objects such as kites, balloons, streamers, flags, scarecrows, and raptor effigies may be used to 
deter nesting at specific locations.  Devices such as raptor effigies and inflatable objects can be 
programmed to activate at regular or random intervals, or can be radar activated (operating when 
a bird approaches), which has been shown to increase effectiveness (Ronconi et al. 2004, 
Ronconi and St. Clair 2006).  These devices are likely to have a greater impact when used 
simultaneously with other techniques or moved periodically because birds will quickly habituate 
without the presence of humans or other perceived threats. 

Visual deterrents such as glitter tape may be ineffective in preventing birds from nesting within 
construction sites.  As with auditory deterrents, the cost of visual deterrents and the effort 
required to deploy them is substantially less than the cost of using netting or slope panels, but 
due to habituation by birds, this measure should be used in combination with other measures. 

5.3.7 Water Cannon  
Water cannons have been used successfully to remove bird nest starts from the Antioch Bridge 
(A. Arakozie, pers. comm. 2011).  The effective range of the cannon depends on the power of the 
pump and configuration of the cannon, as well as wind conditions that can affect the force of the 
water stream.  Water cannons, in calm conditions, may be able to remove nest starts at heights up 
to 30 meters (100 feet).  Windy conditions may greatly reduce this range.  As the vertical 
clearance of much of the east span of the SFOBB is in excess of 30 meters (100 feet), this option 
may not be viable for this project unless a barge-based hydraulic-lift or other lifting device is 
utilized.  If water were available via conduit along the east span roadway, it would be possible to 
reach more areas irrespective of bridge height.  However, pressurized water may not be a 
legitimate option due to stringent limitations on water quality in the Bay.  In particular, removal 
of nesting material must not result in the deposition of material into the Bay or other waters of 
the state.  If a water cannon is utilized as a deterrent, notification of the Regional Water Quality 
Control Board (RWQCB) will be necessary and a Storm Water Pollution Prevention Plan 
(SWPPP) amendment may be required.  The contractor must coordinate with the Resident 
Engineer and Department biologist to ensure proper permit compliance is addressed in advance 
of using water cannons. 

5.3.8 Paint Ball Gun 
Paint ball guns were used successfully to remove cliff swallow nest starts on the Antioch Bridge 
during seismic retrofitting (A. Arakozie, pers. comm. 2011).  They could be equally effective for 
species such as black phoebe, which can nest on vertical surfaces that are difficult to access 
(Figure 5.9).  Paint balls that have been used on other bridge projects over water include clear 
training paint balls.  These paint balls are composed of biodegradable colorless gelatin liquids 
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and shells, made of vegetable oil, that are designed to dissolve in water and therefore do not pose 
a water-quality hazard.  Paint balls can knock down targets up to 30 meters (100 feet) distant, 
although they are likely to be more effective at closer range.  Paint ball guns would be 
particularly effective for use when a nest start is encountered that is difficult to remove using 
other means.  Paint balls containing vegetable oil may also be effective in preventing nesting in 
certain locations by leaving an oil-residue on the substrate.  Restrictions on water quality in the 
Bay would apply to the use of paint ball guns. 

 
Figure 5.9.  Black phoebe nest. 

5.3.9 Bird Spikes 
Bird spikes may be placed on surfaces commonly used as nesting or roosting sites to prevent 
birds from using these areas.  Bird spikes are used most commonly for pigeon exclusion in urban 
areas.  During retrofitting of the Antioch Bridge, spikes were used effectively in preferred 
perching areas (Figure 5.10).  Bird spikes are manufactured in a variety of configurations and 
sizes that can be used in a number of settings.  Spikes may be useful in cormorant nesting areas 
and areas where peregrine falcons or other platform-nesting birds take an interest in platform 
surfaces on the bridge.  They can also be used in areas that have particularly high bird use, or 
persistent birds that are not deterred by other means. 
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Figure 5.10.  Bird spikes installed in a preferred nesting area on the Antioch Bridge. 

5.3.10 Sticky Substances  
A variety of commercially available substances, including transparent liquids and gels, may be 
applied to surfaces that experience frequent bird roosting or nesting (Figure 5.11).  These 
substances are non-toxic but create an uncomfortable, sticky sensation on birds’ feet.  Airborne 
dust can reduce the stickiness of these products, and regular reapplication would therefore be 
necessary.  These products are more likely to be effective in drier climates than in wet coastal 
areas and, as a result, may not work on the SFOBB.  However, these substances could be used in 
very limited areas on the bridge that have particularly high bird use or for persistent birds that are 
not deterred by other means. 
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Figure 5.11.  Sticky substance bird repellants. 
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CHAPTER 6 – BRIDGE DISMANTLING AND NESTING BIRDS 

6.1 Existing East Span Dismantling Plan Details 
Construction of the existing east span connecting YBI and the Oakland shoreline was completed 
in 1936.  The east span is a double-deck structure 3,696 meters (12,127 feet) in length and 
approximately 18 meters (58 feet) wide, carrying five traffic lanes in east- and westbound 
directions.  The east span is supported by 22 marine foundations (Piers E2 through E23), as well 
as land-based bridge piers and bents on both YBI and the Oakland shoreline. 

The structures to be removed during the dismantling of the existing east span (Figure 6.1) 
include the following: 

 YBI Detour 

 Cantilever Superstructure 

 504-foot  and 288-foot Segments 

 Marine Foundations (piers) 

 Pile-supported Access Trestles and Falsework 

In addition, construction activities will continue on YBI during the dismantling of the existing 
east span.  This will include, but is not limited to, the construction of on and off ramps, public 
access facilities, buildings, realignment of roads, and restoration of areas affected by the SFOBB 
Project. 

 
Figure 6.1.  Sections of the existing east span San Francisco-Oakland Bay Bridge. 
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6.2 Dismantling Tasks and Nesting Birds 
Dismantling activities are scheduled to begin immediately after vehicle traffic is rerouted to the 
new east span.  Some preparatory dismantling work (e.g., falsework construction) may begin 
prior to the opening of the new span.  Dismantling activities will vary in both type of activity and 
schedule.  Impacts to nesting birds will therefore vary at different locations on the bridge and 
bird management options need to be tailored for this variation.  The following sections address 
individual dismantling priorities and their short- and long-term impacts to nesting birds.  While a 
project-wide set of general impact avoidance measures is recommended below, additional 
measures designed for focal species are presented within each section. 

General Impact Avoidance Recommendations: 

 Implement seasonal avoidance during the nesting season.  This is the best way to 
avoid impacts to breeding birds.  By restricting some construction activities to the 
non-nesting period between September 1 and January 31, the contractor can minimize 
the potential for take of most nesting birds.  Since the SFOBB Project involves an 
extensive, multi-year effort, seasonal avoidance may be complemented with other 
impact avoidance measures.  

 Conduct project-wide breeding bird surveys throughout the nesting season to ensure 
that nests or nesting activities may be identified early and that nests may be removed 
without resulting in take. 

 Identify potential nesting locations before the nesting season begins. 

 Remove all inactive nests that occur within the scheduled work activity areas. 

 Implement exclusions, modifications, and other deterrence measures to reduce access 
or attractiveness for potential nesting birds.  Modifications include blocking of access 
or adding slope paneling such as plastic, plywood or welded wire mesh to create an 
angled surface, which would be unsuitable for nesting.   

 Implement buffers around active nests.  Should one or more nests become established 
within the construction area, the contractor, as directed by the Resident Engineer, will 
implement a buffer around each nest and have the contractor’s biologists observe the 
nest to ensure take does not occur. 

6.2.1 YBI Detour 
The YBI Detour was installed to route traffic around construction activities associated with the 
new east span on YBI.  It is located between Pier E1 of the existing SFOBB and the YBI tunnel 
on the south side of the existing east span and consists of a double-deck bypass structure that 
carries traffic in both directions (Figure 6.2).  Common ravens have been observed nesting in this 
area for several years and there is also a high potential for many other birds to nest in this area. 
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Figure 6.2.  YBI Detour Bents 49, 50, 51, 52, and 52A. 

Common Raven and Other Nesting Birds 

Common ravens have nested on the bridge where it meets YBI and there is evidence of their 
having nested on the southeast side of the Detour, between Bents 49 and 50 underneath the lower 
deck (Figure 6.3).  Copious guano is evident underneath perches in this area.  Common ravens 
have a high tolerance to construction activities and will likely require focused effort to deter any 
nesting attempts in this area.  While construction activities in the nesting area may not impact 
these birds, dismantling activities will eventually remove nesting sites. 

 
Figure 6.3.  YBI Detour is a common raven nest location. 

49 
50 

51 52 52A 
E1 
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Since the YBI Detour runs overland, there is potential for land-based birds such as killdeer, rock 
pigeon, mourning dove, barn owl, Anna’s hummingbird, black phoebe, common raven, 
European starling, and house finch to nest within or around its structure.  Preliminary surveys 
have identified the following as high-potential nesting locations for these species:  flat surfaces at 
the top of each bent (Figure 6.4); cavities within the steel structure of the YBI Detour (Figure 
6.5); ledges and protected corners, particularly at intersections of crossbeams within the steel 
structure of the YBI Detour (Figure 6.6); weep holes in the concrete supports located on the 
underside of YBI Detour at each bent (Figure 6.7); tree foliage surrounding the YBI Detour 
structure (Figure 6.8); and gravel staging areas around YBI Detour.  Dismantling of the YBI 
Detour is expected to impact some or all of the potentially nesting species noted above.  Other 
species may be present as well. 

Specific Impact Avoidance Recommendations: 

 Schedule work around the nesting season to avoid impacts to the common raven and 
other breeding birds in the YBI Detour area.  Since the SFOBB Project involves an 
extensive, multi-year effort, seasonal avoidance may be complemented with other 
impact avoidance measures. 

 Prior to the dismantling of the YBI Detour, remove nests and install deterrence 
measures.  If the construction of falsework is anticipated to impact the nest area, this 
activity will need to occur prior to falsework installation. 

 Survey the YBI Detour structure daily for caches of dead prey that may be food 
sources for nesting barn owls and remove them. 

 
Figure 6.4.  An example of a potential nesting location on a flat surface at the top of Bent 49. 
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Figure 6.5.  An example of a potential cavity nesting location above Bent 52. 

 

 
Figure 6.6.  An example of a potential nesting location at a joint within a steel structure at the 
YBI Detour connection to Pier E1. 
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Figure 6.7.  An example of potential nesting locations within weep holes in a concrete support at 
Bent 52. 

 
Figure 6.8.  An example of potential nesting locations within foliage of trees adjacent to YBI 
Detour. 
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6.2.2 Cantilever Superstructure 
The Cantilever section is comprised of three major elements: two cantilever anchor arm elements 
that are 154.8 meters (508 feet) long and 156 meters (512 feet) long, respectively; and a 426.7-
meter (1,400-foot) long main span over the navigation channel consisting of a suspended 
segment which is supported on either side by anchor arms.  The superstructure of this segment 
includes the trusses, road deck, and steel support towers.  The Cantilever section spans from 
Piers E1 to E4 (Figure 6.9).  This segment has been used by nesting peregrine falcons since the 
mid-1980s and may also support other nesting birds including house finch. 

 
Figure 6.9.  Cantilever (Piers E1-E4). 

Peregrine Falcon and Other Nesting Birds 

Peregrine falcons have occupied a territory centered on the cantilever structure of the SFOBB 
east span since the mid-1980s, and have been the subject of monitoring since 2003 as part of the 
new east span construction.  In recent years, the preferred nest site in this territory has been a 
north-facing trapezoid-shaped alcove on the north facing leg of Pier E2 below the lower deck. 

Activities during the dismantling of the existing bridge could have an adverse effect on this 
species.  Potential impacts as identified in the FEIS include disruption of breeding activity due to 
construction work, and equipment traffic on and around the bridge.  These activities could induce 
defensive reactions by the peregrine falcons during the nesting season that could result in 
increased energy expenditure, diverting adult energies away from breeding activity (i.e., egg 
laying, incubation, and rearing) or causing nest abandonment (Department 2001).  As 
dismantling activities encroach on the nest area, the potential for impacting these birds will 
increase.  Ultimately, the SFOBB east span peregrine falcon territory will lose all of its historic 
nesting sites; however, the tower on the new bridge may serve as an alternate nest site location.  

E2 E3 E4E1 
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Other nesting birds that may use the Cantilever structure include mourning dove, European 
starling, rock pigeon, black phoebe, barn owl, house finch, and western gull.   

Specific Impact Avoidance Recommendations: 

 Monitor during the nesting season.  In addition to the contractor’s biologists, a 
Department biologist will continue observations of peregrine falcon behavior and 
nesting activities within the SFOBB Project area. 

 Implement seasonal avoidance for the peregrine falcon during the nesting season until 
the dismantling of the east span occurs.  If deterrence measures are implemented early 
in the dismantling process, the peregrine falcons may move to an alternate site that is 
more difficult to monitor.  For the sake of monitoring, it is best to leave them in their 
preferred (and predictable) nesting location at Pier E2 until exclusion measures are 
absolutely necessary.  This strategy may be followed until as late as February.  If 
exclusion measures are implemented (see below), the peregrine falcons will have 
fewer options to re-nest within the structure of the existing east span. 

 Implement nest removal and exclusion measures.  The following measures are 
recommended before dismantling the structure where the peregrine falcons have 
nested in recent years and shortly before the nesting season:  (1) remove the nest and 
nest enhancements (gravel) from the traditional nest location (If eggs or nestlings are 
present, approved bird experts may be available to remove and hack out young.); and 
(2) place exclusion measures in preferred, alternate, and potential nesting locations on 
the existing span to encourage the birds to nest elsewhere.  If the construction of 
falsework is anticipated to impact the nest area or if direct impacts to nesting are 
observed, nest removal and exclusion measures may need to occur earlier. 

6.2.3 504-foot and 288-foot Segments 
The portion of the existing SFOBB that extends from the Cantilever section (Pier E4) to the OTD 
at Pier E23 is composed of two segments: a 504-foot segment and a 288-foot segment.  The 504-
foot segment of the bridge is comprised of five 153.6-meter (504-foot) long steel truss spans 
(Figure 6.10).  The vertical clearance beneath the 504-foot spans (504’s) is approximately 50 
meters (165 feet) above the mean high water level.  The 288-foot segment is comprised of 
fourteen 87.8-meter (288-foot) long steel truss spans (Figure 6.11).  The vertical clearance 
beneath the 288-foot spans (288’s) decreases as the structure descends towards the Oakland 
shoreline.  The superstructure of both segments includes the trusses, road deck and steel and/or 
concrete support towers.  The double-crested cormorant nesting colony will be affected by 
dismantling these sections, as will marine nesting birds and land-based nesting birds near the 
OTD. 
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Figure 6.10.  504-foot sections (Piers E4-E9). 

 
Figure 6.11.  288-foot sections (Piers E9 – E23). 

Double-Crested Cormorant and Other Nesting Birds 

The double-crested cormorant nesting colony is concentrated in the area from Piers E4 to E10, 
and at its greatest extent in 2007, spanned from E3 to E16.  The colony has the highest number 
of nests in the vicinity of Pier E9, which is at the junction of the 504-foot segment and the 288-
foot segment.  SFOBB Project-related impacts to double-crested cormorants as identified in the 
FEIS include disruption of breeding activity resulting from construction work and equipment 
traffic on and around the bridge.  As a result, dismantling activities may cause reduced breeding 
success due to nest abandonment and a reduced number of healthy offspring. 

While this colony is already acclimated to the noise and vibrations from regular vehicle traffic on 
the bridge, the dismantling activities will impact the colony.  Dismantling work in the vicinity of 
Piers E3 through E16 during the nesting season (March to August) is likely to disrupt some, or 
all of, the nesting activities.  Falsework construction and dismantling in the vicinity of Piers E3 
through E16 will also likely impact breeding cormorants.  Finally, dismantling of the existing 
bridge will result in a loss of nesting sites. 

Other potential nesting birds on the over-water portion of the 504-foot and 288-foot segments 
include western gull, pigeon guillemot, and Brandt’s cormorant.  Potential nest sites for these 
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species are present in the myriad of recessed shelves, ledges, cavities, and crossbeams located 
within the superstructure of the existing east span (Figure 6.12) and its steel support-towers 
(Figure 6.13).  At the eastern end of the 288-foot segment other land-based birds may nest, 
including barn owl, black phoebe, house finch, killdeer, mourning dove, European starling, 
house sparrow, and rock pigeon.  

 
Figure 6.12.  Potential nest locations within the superstructure of the existing SFOBB east span. 
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Figure 6.13.  Potential nesting locations at Pier E9.  

Specific Impact Avoidance Recommendations: 

 Conduct breeding bird surveys throughout the nesting season to ensure that nests or 
nesting activities may be identified early and that nests may be removed without 
resulting in take (i.e., prior to egg laying). 

 Monitor during the nesting season.  All double-crested cormorant nesting activities on 
the existing SFOBB east span should be monitored. 

 Remove nests at the historic cormorant colony site.  When dismantling activities are 
anticipated to impact nesting double-crested cormorants, the Department and the 
contractor should begin active removal of the nests within the existing colony prior to 
the nesting season.  Ideally, a full sweep of the entire colony is recommended.  
Multiple passes likely will be necessary to identify and remove nests that are under 
construction. 

 Construct temporary access walkways (catwalks) to allow regular and safe access for 
implementation of deterrence measures.  On the Antioch Bridge Seismic Retrofit 
Project, the presence of catwalks along the length of the bridge was crucial to allow 
the Department biologist and the contractor access to implement deterrence measures 
(A. Arakozie, pers. comm. 2011).  A single catwalk along the center of the bridge 
may suffice; however, two parallel catwalks in the “number 2” and “number 4” lane 
positions would allow for greater access (Figure 6.14).  

 Implement physical deterrents prior to the nesting season to encourage the birds to 
nest elsewhere (subject to strict compliance with the MBTA).  A combination of 
visual (effigies, streamers) and auditory (alarm calls, predator calls, loud “booms”) 
deterrence measures is likely to be most effective in discouraging the use of the 
existing bridge.  Animals that are exposed to deterrence measures that are applied in a 
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predictable and routine way often become inured to the deterrent.  An unpredictable 
regime of noise and visual disturbance in the area of the colony will likely be most 
effective.  

 Establish human presence.  Human activity at the nest site is cited often as a main 
component of cormorant deterrence (Stickley and Andrews 1989, J. Ozard, pers. 
comm. 2011).  Use of this measure must be implemented in strict compliance with the 
MBTA. 

 Install structural barriers such as netting, welded wire mesh, or monofilament. 

 Identify potential nesting locations before the nesting season begins. 

 Remove all inactive nests that fall within the scheduled work activity areas. 

 Implement buffers around active nests.  Should one or more nests become established 
within the construction area, the contractor will need to implement buffers around 
each nest, as directed by the Resident Engineer, and have the contractor’s biologists 
observe the nest to ensure take does not occur. 

 Check structures near the OTD daily for caches of dead prey left by barn owls. 

 Remove any caches of dead prey found within the bridge structure. 

 Block access to cache locations with exclusion measures. 

 

 
Figure 6.14.  Recommended temporary catwalks on underside of the existing bridge. 
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6.2.4 Marine Foundations (Piers E2-E23) 
The marine foundations of the existing SFOBB are from Pier E2 to Pier E23, and vary in type 
(Figure 6.15).  Piers E2 through E5 consist of concrete caissons founded on deep bedrock.  Piers 
E6 through E23 consist of reinforced concrete foundations that are supported by timber piles. 

 
Figure 6.15.  Marine Foundations (blue). 

The marine foundations for the existing east span will be removed after the superstructure has 
been dismantled and removed.  There is a chance that, as dismantling of the existing east span 
structure continues, displaced double-crested cormorants or other birds may colonize and initiate 
nesting on the exposed foundations.  This will likely depend upon the amount of human activity 
around the foundations.  Western gulls also can be expected to nest on the marine foundations. 

Western Gull and Other Birds 
Western gulls have nested on the concrete foundations of both the new and existing SFOBB 
spans in recent years.  Construction activities during the dismantling of the existing bridge could 
thus have an adverse effect on this species.  Potential impacts include disruption of breeding 
activity and removal of nest sites due to construction work and equipment traffic on and around 
the bridge.  These activities could result in a decrease in nest productivity or nest abandonment.  
Observations of western gulls nesting within the construction area on the new east span show 
that this species is sensitive to construction activities occurring near the nest.  Other potential 
nesting bird species include double-crested cormorant and Brandt’s cormorant. 

Specific Impact Avoidance Recommendations: 

 Implement buffers around active nests.  Should nesting western gulls occur within the 
construction area despite deterrence efforts, buffers will need to be implemented 
around active nests.  The contractor will need to implement buffers around each nest, 
as directed by the Resident Engineer, and have the contractor’s biologists observe the 
nest to ensure take does not occur. 
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6.2.5 Pile-Supported Access Trestles and Falsework 
Two temporary trestles will be built to facilitate access for dismantling.  The Oakland Access 
Trestle, running from the Oakland shoreline into the Bay, is expected to be an approximately 
8,920 square-meter (96,000 square-foot) pipe pile-supported trestle.  The trestle will be 
constructed parallel to the south side of the existing east span and extend west, potentially as far 
as Pier E9 of the existing east span.  The trestle will likely have structures that extend under the 
bridge, perpendicular to the main trestle, to allow for access during the dismantling of the 
superstructures and marine foundations.  The YBI Access Trestle, which will extend into the Bay 
from the YBI shoreline, is expected to be an approximately 650 square-meter (7,000 square-
foot), H-pile supported trestle.  This trestle will be constructed on the southeast side of YBI, and 
will primarily be used for off-hauling of materials during the dismantling of the cantilever 
superstructure.  This trestle will be built over the existing footprint of a previous trestle, 
extending out into the Bay from YBI just south of the existing span.  The trestles will likely be in 
place for four to five years.     

To remove the structures described in Sections 6.2.1 through 6.2.4 above, cofferdams and 
additional in-water falsework may be required to support the existing east span until it is 
completely removed.  Since the temporary structures will be contractor-designed, their exact 
nature (size, type, number of piles, etc.) will not be known until the dismantling begins. 

Peregrine Falcon, Double-crested Cormorant, Western Gull and Other Birds 
Construction and subsequent dismantling of trestles and falsework may adversely affect 
peregrine falcon, double-crested cormorant, western gull, Anna’s hummingbird, black phoebe, 
Brandt’s cormorant, common raven, house finch, killdeer, mourning dove, and pigeon guillemot.  
General impact avoidance measures are recommended. 

6.2.6 Future YBI Structures   
Construction activities will continue on YBI during the dismantling of the existing east span.  
This will include, but is not limited to, the construction of on and off ramps, public access 
facilities, buildings, realignment of roads, and restoration of the island.  The BCDC permit 
requires nesting bird surveys in areas of construction and tree cutting on YBI.  Failure to 
complete breeding bird surveys in a timely manner could result in nest failure and take of 
breeding bird species in this area. 

Miscellaneous Birds 

There is high potential for land-based birds such as mourning dove, Anna’s hummingbird, 
European starling, rock pigeon, common raven, black phoebe, house finch, barn owl, killdeer or 
other birds to nest in the trees, shrubs, grassland, and open ground around the areas where these 
structures will be built.  General impact avoidance measures are recommended. 
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CHAPTER 7 – PROCEDURES IN THE EVENT OF NEST 
ESTABLISHMENT 

This Plan identifies measures which will be taken to prevent the establishment of active bird 
nests within the SFOBB Project’s work areas and to avoid take of birds protected under the 
MBTA.  Despite deterrent measures, it is possible that some nests may become established 
within the SFOBB Project. This can be attributed to the duration of the SFOBB Project, the 
number of nesting birds present in and adjacent to the SFOBB Project area, and the anticipated 
persistence of some birds, particularly those already habituated to, or tolerant of, disturbance 
currently associated with the bridge.  

In the event that an active nest is detected in the SFOBB Project area, the contractor will 
immediately stop work within an initial radius of 76 meters (250 feet) of the nest and contact the 
Resident Engineer.  The Department, in consultation with the USFWS, CDFG, and the 
contractor, will determine the appropriate buffer width to avoid potential impacts. 

After establishing the 76 meter (250 foot) stop-work buffer, options for addressing an active nest 
that becomes established in the SFOBB Project area might include the following:  

 Maintain a no-work buffer (76 meters [250 feet] for raptors and 15 meters [50 
feet] for non-raptors) around the nest. 

 Maintain a reduced no-work buffer around the nest.  The size of the buffer would 
be determined by the Department, in consultation with CDFG, USFWS, and the 
contractor.   

 Allow construction activities, which were ongoing when the nest was constructed, 
to continue.  New activities will be restricted from commencing within the buffer 
zone. 

 Remove nest contents.  In certain circumstances, if the nest of a bird species will 
result in undue delay of SFOBB Project activities, the CDFG and USFWS may 
permit removal of a specific nest and its contents.  It may either be destroyed and 
disposed of, or transferred to a wildlife care facility, where the young birds would 
be raised and released.  Such situations are expected to be dealt with on a case-by-
case basis and would require close communication with agencies.  This course of 
action would also require an agency depredation permit; however, the Department 
biologist should make arrangements with a local wildlife care center prior to east 
span dismantling. 
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APPENDIX I.  An Illustration of the Existing East Span and the New East Span San Francisco-Oakland Bay Bridge. 
 

 

Existing East Span 

 

 

New East Span 
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APPENDIX II.  Final (Revised) Bird Monitoring and Management Plan (2003). 
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