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1.0 Summary

Under the Waste Discharge Requirements (WDRs) for the San Francisco — Oakland Bay Bridge
East Span Seismic Safety Project (East Span Project), the California Department of
Transportation (Caltrans) is required to conduct monitoring and reporting activities according to
a Self-Monitoring Program (SMP). Sea Engineering, Inc. (SEI) conducted the required
monitoring for Caltrans during the period from July 1 — July 31, 2008 during construction
operations for the Oakland Touchdown Westbound Contract for the East Span Project. This
contract constructs the westbound roadway structure at the Oakland Touchdown (OTD), a new
electrical substation, and extensive relocation of underground utilities. When completed, this
section of the bridge (along with an eastbound structure under another contract) will connect the
eastern end of the Skyway structure to Interstate 80.

Construction activities during the month of July included pier construction enclosed by
cofferdams. Sediment resuspension associated with the activity was monitored during this
period. Monitoring was accomplished using remote sensors attached to stationary buoys within
the eelgrass area to the north of the project boundary. The turbidity measurements for July
ranged from 1 to 49 nephelometric turbidity units (NTU). There were no exceedances in
turbidity levels during monitoring for the month of July 2008.

2.0 Introduction

Caltrans is currently implementing construction activities for the East Span Project. The East
Span Project is located in San Francisco Bay between the cities of San Francisco, at Yerba
Buena Island (YBI), and Oakland. To address potential impacts on special aquatic sites,
including eelgrass beds and sand flats, and open waters of the Bay over the estimated fourteen
years of bridge construction and dismantling, the California Regional Water Quality Control
Board, San Francisco Bay Region (RWQCB) issued WDRs for the East Span Project under
Order No. R2-2002-0011. Eelgrass beds are designated as environmentally sensitive areas
(ESA) in construction contract documents.

Under Section B Number 1 and Section C Number 1 of the WDRs, Caltrans is required to
prevent increases of turbidity and chemicals of concern in amounts greater than those specified
by the RWQCB in the WDRs. To address the turbidity specification, Caltrans has required that
construction take place in accordance with an approved turbidity control plan. This plan outlines
turbidity control measures intended to protect the eelgrass beds.

Under Section D Number 12 of the WDRs, Caltrans is required to conduct monitoring and
reporting activities according to a SMP. The purpose of the SMP is to document compliance
with effluent requirements and prohibitions established by the RWQCB and to facilitate self-
policing by Caltrans for the prevention and abatement of pollution arising from dredging and fill
activities. Sea Engineering, Inc. is conducting the required monitoring for Caltrans. This report
covers monitoring of operations for the OTD Westbound Contract.

San Francisco — Oakland Bay Bridge East Span Seismic Safety Project 1
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Additionally, under the National Pollutant Discharge Elimination System (NPDES) Permit for
General Construction Activities No. CAS000002 and the NPDES Permit for Caltrans Properties,
Facilities, and Activities, No. CAS000003, waste discharge requirements for regulating the
discharges of non-storm water associated with construction activity are presented.

The water in some of the OTD construction areas is very shallow, and monitoring locations fall
within the eelgrass bed. Therefore, access by even a shallow draft monitoring boat would
potentially be destructive to the eelgrass. In addition, ambient turbidity conditions in the shallow
water can differ significantly from areas accessible by boat. To collect monitoring data in the
shallow areas, monitoring equipment has been attached to two unmanned buoys (one buoy is
used for background and the other is used near the construction area). During the month of July
it was determined that during this stage of the project daily monitoring using the unmanned
buoys would be adequate to ensure protection of the eelgrass. This monitoring would be
sufficient until construction entered deeper water, at which time regular water quality monitoring
from a boat would re-commence.

In Figure 1, the construction area is noted. Figure 1 shows yellow squares representing
individual piers, and the ESA boundary is shown as a yellow dotted line. In Figure 1,
background sampling stations are marked by red squares and numbered as B### where the three-
digit number (###) is even south of the existing bridge and odd north of the bridge. There are
also unmanned monitoring buoy locations denoted as Buoy BN for the background buoy
location, and Buoy CN for the buoy location near the construction site on the north side of the
bridge.

During the period from July 1 — July 31, 2008 pier construction operations were conducted for
the OTD Westbound Contract. This contract constructs the westbound roadway structure at the
Oakland Touchdown, a new electrical substation, and extensive relocation of underground
utilities. When completed, this section of the bridge (along with an eastbound structure under
another contract) will connect the eastern end of the Skyway structure to Interstate 80.

All operations were monitored using the water quality monitoring protocols for dredging, fill,
and non-storm water discharges to ensure no degradation of water quality occurred.

This report is being submitted in accordance with the monthly reporting requirement in the SMP
and monitoring protocol for non-storm water discharges. This report outlines the methods and
procedures for measurement and monitoring activities including a map and photo of the site, as
well as details of any exceedance of the water quality standards set forth in the WDRs. All
results from July 1 — July 31, 2008 are included herein.

San Francisco — Oakland Bay Bridge East Span Seismic Safety Project 2
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Figure 1. Map of current construction area including background stations.
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3.0 Methods and Procedures

All methods and procedures are summarized in the following section. In addition, detailed field
procedures are included in Appendix A.

3.1 Sampling Methods

As specified in the SMP, Table 1 summarizes the constituents for which samples were analyzed
during monitoring activities. Remote measurements were collected using a YSI 6920 and 6600
EDS Sonde, Garmin GPS19, Max Stream x stream package, 40 Amp solar panels, and
Carmannah 2 nm solar lights mounted on buoys. Each buoy was constructed from 6 millimeter
(% inch) 5086 marine grade aluminum and measures 3 meters (10 feet) long by 1.5 meters (5
feet) wide with a depth of 0.76 meter (2.5 feet). Construction was in accordance with American
Boat and Yacht Council standards. Both the YSI data and the GPS data are sent via a wireless
transparent serial modem to a data collection computer on shore. Data is downloaded on regular
intervals and parsed for upload. The sampling techniques utilized by the individual probes on
the YSI system conform to 40 CFR Section 136 specifications for water quality sampling and
measurement. The YSI system was deployed for measurements in a manner consistent with the
manufacturer’s specifications to ensure accuracy and quality of data collected. Calibrations for
the individual probes on the YSI systems followed the manufacturer’s specifications (full
calibration of all probes at least every 30 days) plus an additional weekly calibration of the
turbidity meters was performed to ensure data quality. A sensor to measure dissolved oxygen
was not included in the unmanned instrument package because more frequent calibration is
required to assure data quality. Since dissolved oxygen has not been reported below the
allowable limit of 5 mg/L, the probability of the project creating a problem with that parameter is
very low.

Sample Type Analysis Method Reporting Period
Total Suspended Solids (TSS) | E 160.2 correlated with Monthly

(mg/L) Turbidity

Turbidity (NTU) YSI 6920/6600 Monthly

pH YSI 6920/6600 Monthly

Water temperature (°C) YSI 6920/6600 Monthly

Table 1. Sample type, method, and reporting period.

A single measurement was collected at varying depths as the buoys rose and fell with the tide.

3.2 Turbidity Monitoring Protocol for Dredging and Fill Operations

The following outlines the specific observations and sampling completed and procedures used
during dredging, fill, and placement activities.

San Francisco — Oakland Bay Bridge East Span Seismic Safety Project 4
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Turbidity Sampling

Turbidity measurements were collected and transmitted from the remote sensors to a data
collection computer. The data collection software scanned the data for measurements that
exceeded the water quality limit. In the event of an exceedance the software was programmed to
send an email alert to monitoring personnel. If the exceedance was confirmed, on-call
monitoring personnel would be dispatched to the site to evaluate the cause of the exceedance. If
needed, additional exceedance procedures described below would be initiated. These additional
procedures were not needed in July 2008.

Exceedance Procedures

If the analytical results for turbidity showed that any depth-averaged sample exceeded the
receiving water limit, these procedures, which were developed to implement the SMP, were
followed:

1. Confirm exceedance

a. The sample location would be sampled again within 15 minutes to determine if
the exceedance was a continuous event.

b. If there was still an exceedance, background stations on both the north and south
side of the bridge would be sampled to determine if the background still indicated
an exceedance near the project area.

2. Acquire confirmation samples at the exceedance location within one hour

a. If this sample was still in exceedance, the appropriate Caltrans agent (Appendix
A) would be immediately notified.

3. Hourly confirmation sampling will continue until turbidity levels are not in exceedance.
Continuous communication lines will be kept open with Caltrans and the contractor.

Caltrans would abide by the following process, as directly specified in the SMP, to address the
exceedance:
1. ldentify source of exceedance

2. Correct source of exceedance if it was identified as resulting from unnecessary
construction activity, malfunctioning equipment, or inadequate turbidity control practices

3. Resample to determine whether exceedance has been corrected

If any receiving water limit for turbidity was exceeded and it was determined that the exceedance
posed a potential threat to the ESA for any of the following:

e A continuous period of four hours or more
= Eight hours or more in any one-week period from Oct. 1 — Mar. 31
e Sixteen hours or more in any one-week period from Apr. 1 — Sept. 30

San Francisco — Oakland Bay Bridge East Span Seismic Safety Project 5
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Caltrans would then suspend all construction work causing or contributing to the exceedance,
until turbidity levels had fallen below exceedance levels and remained there for a minimum of
four consecutive hours. Additionally, Caltrans would implement control measures necessary to
prevent a recurrence of the exceedance when work was resumed and would immediately notify
the RWQCB by telephone and telefax (Appendix A) of the exceedance and how it was
correcting or would correct it.

If any receiving water limit for turbidity was exceeded and it was determined that the exceedance
posed a potential threat to the ESA for either of the following:

e Twelve hours or more in any one-week period from Oct. 1 — Mar. 31
e Twenty-four hours or more in any one-week period from Apr. 1 — Sept. 30

Caltrans would then halt the construction activity causing the exceedance, until the cause of the
violation was found and sampling demonstrated that the exceedance was corrected, or when
Caltrans had provided the RWQCB with a corrective action plan, acceptable to the Executive
Officer, that provided alternative methods of compliance. Caltrans would immediately notify the
RWQCB by telephone and telefax of the exceedance and of how they were correcting or would
correct the exceedance.

As part of the monitoring protocol developed to implement the SMP, Sea Engineering, Inc.
would file a report with Caltrans on the day of exceedance that would include:

* A map showing the location of the areas of exceedance

e Duration of the exceedance

« Nature of effects (i.e., all pertinent observations and analyses)

3.3 Water Quality Monitoring Protocol for Non-Storm Water Discharges

The following outlines the specific observations and sampling completed and procedures used
during non-storm water discharge operations.

Turbidity Sampling

Turbidity measurements were collected and transmitted from the remote sensors to a data
collection computer. The data collection software scanned the data for measurements that
exceeded the water quality limit. In the event of an exceedance the software was programmed to
send an email alert to monitoring personnel. If the exceedance was confirmed, on-call
monitoring personnel would be dispatched to the site to evaluate the cause of the exceedance. If
needed, additional exceedance procedures described below would be initiated. These additional
procedures were not needed in July 2008.

San Francisco — Oakland Bay Bridge East Span Seismic Safety Project 6
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Exceedance Procedures

Discharges shall not cause waters of the State to exceed the following quality limits at any time
during construction activities:

1.

If the background turbidity was less than 50 NTU, then the measured turbidity levels
could not exceed 50 NTU.

If the background turbidity was greater than 50 NTU, the measured turbidity levels could
not exceed the background turbidity by more than 10 percent.

pH: A variation of natural background by more than 0.5 pH
Dissolved Oxygen: 5.0 mg/L minimum
Dissolved Sulfide: 0.1 mg/L maximum

If any results showed that a field sample exceeded any receiving water limit, the following
procedures were followed:

Confirm exceedance

a. The sample location will be sampled again within approximately 15 - 20 minutes
to determine if the exceedance is a continuous event.

b. If there is still an exceedance, background stations on both the north and south
side of the bridge will be sampled to determine if the background still indicates an
exceedance near the project area.

c. If there is still an exceedance, sampling will be carried out closer to the ESA to
determine if the waters in the vicinity of the ESA are in exceedance of adjacent
background stations. This is to verify that the area of exceedance is moving
toward the ESA. If the sampling is already taking place inside the ESA step 2
will be initiated.

Caltrans will then follow the procedures below to address any verified exceedance:

1.
2.

The Engineer shall be immediately notified by Sea Engineering, Inc.

If it is determined that the exceedance is not caused by a regional event, the discharge
operation shall be terminated (the pumps shall be shut down) by the Engineer until
corrective actions are in place and functioning.

Monitoring shall resume (i.e., inspection, observation, and sampling will occur one hour
prior to the restart of discharge, within the first 10 minutes of initial discharge, every four
hours during continuous discharge operations, and upon cessation of discharge).

San Francisco — Oakland Bay Bridge East Span Seismic Safety Project 7
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4.0 Monitoring Results and Discussion

OTD Westbound construction operations were monitored daily as needed during the month of
July to verify that no water quality degradation was occurring. Water quality monitoring was
conducted in the vicinity of OTD during days in which there were pier construction operations.
Water quality (turbidity) sampling was conducted to the north of the construction site, as well as
sampling at the corresponding background stations to the north (Buoy BN)

Instrument monitoring for the months of July was conducted during pier construction at the
OTD. The turbidity measurements for July ranged from 1 to 49 NTU. There were no
exceedances in turbidity levels during monitoring for the month of July 2008.

TSS measurements were collected for the first three weeks of sampling in June and July, 2002, to
construct a TSS versus turbidity curve. Figure 2 shows a linear fit to the TSS and turbidity data
for the measured sites. The equation for the line is:

TSS =1.29+1.49 Turbidity (1)

where TSS is the total suspended solids in (mg/L) and Turbidity is the turbidity measurement in
NTU. This line fits the available data with a correlation coefficient (r) of 0.94 and standard error
(S) of 3.9 mg/L which both denote a strong curve fit over the range of data. Under Section D
Number 20 of the WDRs, turbidity meters are required to be calibrated with grab samples to
reduce the error in measurements to less than 100 mg/L. The standard error of 3.9 mg/L over the
measured range is much less than the required 100 mg/L limit; therefore, TSS grab samples were
discontinued.

San Francisco — Oakland Bay Bridge East Span Seismic Safety Project 8
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Figure 2. Total suspended solids versus turbidity including curve fit from Equation 1.

Measurements were conducted throughout each day according to the procedures outlined in the
previous section. A weekly report of the measurements was generated every week with
comments on any exceedance. These reports are available directly from Sea Engineering, Inc. or
Caltrans. A sample report is included in Appendix B.

A summary of daily turbidity data during OTD construction operations is located in Appendix C.

5.0 Summary and Conclusions

Water quality monitoring for the month of July 2008 was conducted during pier construction at
OTD. Monitoring of these operations resulted in no exceedances in turbidity levels that required
action by Caltrans.

San Francisco — Oakland Bay Bridge East Span Seismic Safety Project 9
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Appendix A — Procedures for Observations and Sampling
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Background Station Locations

B023 12219.778 W 37 49.492 N
B021 122 19.861W 37 49.507 N
B024  12219.848W 37 49.133 N
B0O19 122 19.931 W 37 49.496 N
B022 122 19.927 W 37 49.122 N
B020 122 20.008 W 3749.111 N

Table 1. Location of Background Stations

3. Standard observations (defined below) will also be recorded at this site.

Standard Observations

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.

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

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

Turbidity Sampling
1. Turbidity measurements will be taken at the North and South background stations
closest to the project boundary every 2 hours while work is being completed. This
will establish a current turbidity background. The highest background level will
be used to establish the maximum background for the project waters. Any change
in standard observations will be noted.

2. Turbidity measurements will be completed along the project boundary as shown
below to determine effects of construction on the receiving waters. The project
boundary is defined as the daily limits of dredging, excavation, or fill including
the perimeter of safe vessel operation near the dredge, excavation, or fill
equipment. Measurements will made using manned monitoring equipment from a
monitoring vessel or unmanned equipment stationed at the ESA boundary. The
unmanned equipment will consist of an remote monitoring buoy instrumented
with a water quality monitoring probe, GPS, and wireless modem. The once the
data is collected from the monitoring buoy it will be transmitted via the wireless
modem to a based station located at Emeryville Marina. These data will be
monitored continuously for exceedance levels in water quality parameters during



monitoring operations. Samples will be taken every 2 hours while work is being
completed. Any change in standard observations will be noted.

Project Boundary — Centered on Dredge, Excavation,
or Fill Equipment

=50 m

Sample Location

ESA Boundary

3. If measured turbidity levels exceed the following criteria then Exceedance
Procedures must be followed:

e If the background turbidity is less than 50 NTU, then the measured
turbidity levels may not exceed 50 NTU.

e If the background turbidity is greater than 50 NTU, the measured turbidity
levels may not exceed the background turbidity by more than 10%.

Exceedance Procedures

If any analytical results for turbidity show that any grab sample exceeds any receiving
water limit the following procedures will be followed:

1. Confirm exceedance
a. The sample location in exceedance will be sampled again within 15
minutes to determine if the exceedance is a continuous event.
b. If there is still an exceedance, background stations on both the North and
South side of the bridge will be sampled to determine if the background
still indicates an exceedance near the project area.
2. Acquire confirmation samples at exceedance location within 1 hour
a. If this sample is still in exceedance, the appropriate Caltrans agent (see
below) will be immediately notified.



3. Hourly confirmation sampling will continue until turbidity levels are not in
exceedance. Continuous communication lines will be kept open with Caltrans
and the contractor.

4. A report will be filed with Caltrans on the day of exceedance and will include:

e A map showing the location of the areas of exceedance
e Duration of the exceedance
« Nature of effects (i.e., all pertinent observations and analyses)

Multiple Project Areas

If simultaneous constructions activities (e.g., multiple pile driving locations, multiple
dredging locations or similar) occur more than 274 m (300 yd) apart, each construction
area will have distinctive turbidity measurements located at the ESA boundary nearest
that particular area. If simultaneous construction areas occur more that 30 m (100 ft), but
less that or equal to 274 m (300 yd) apart, one set of turbidity measurements will be used
for both areas. The station closest to the ESA will be chosen for measurement.

Water Quality Monitoring Protocol for Marine-Based Dewatering
Operations

The following outlines the specific observations and sampling to be completed by
Caltrans and procedures to be used.

Standard Observations

The following observations shall be recorded on every day required during 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.

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. Water fowl or aquatic wildlife: presence or absence.

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

f.  Weather condition: air temperature, wind direction and velocity, and
precipitation.

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

3. At least one photograph will be taken of the dewatering operation on each day of
operation.
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