APPENDIX B: SPILL TRAJECTORY MODELING FROM PREVIOUS
PROJECTS AT NEARBY LOCATIONS

ATTACHMENT B-1: SHORE TERMINAL 5,830-BARREL SPILL TRAJECTORY
MODELING (CSLC 2004)

ATTACHMENT B-2: BENICIA-MARTINEZ BRIDGE 10,000-BARREL SPILL
TRAJECTORY MODELING (CSLC 2004)

ATTACHMENT B-3: AMORCO WHARF 22,178-BARREL SPILL TRAJECTORY
MODELING (TESORO 2012)
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OFFSITE CONSEQUENCES ANALYSIS
D.9.1 Introduction
This Offsite Consequence Analysis (OCA) is intended to supplement the
Hazard Analysis for identifying the impact area from the Reasonable
Worst Case Discharge (RWCD) at the facility. The Hazard Analyses,
which is documented separately, focused on the identification of possible
hazards that may result in an oil spill from the facility. Whereas, the goal of
the OCA is to identify from a given spill scenario the credible impact area
and the potentially impacted sensitive environmental sites over a 72 hour
period.
The Offsite Consequence Analysis involved a progressive study of the
spill site involving evaluation of the sensitivity of spill trajectories to
pessimistic seasonal weather and environmental conditions, 72 hour spill
trajectory for the identified pessimistic conditions, and identification of the
area at risk from a spill and the potential impacted sensitive sites. This
analysis was performed and documented by BlueWater & Associates,
Novato, California using the “OILMAP” spill modeling software by ASA.
The results of the trajectory analyses are shown on color maps delineating
time contours for the extent and impact of oil discharged from the terminal
location. The trajectory plots display the differences with seasonal
conditions and types of products.
The impact areas have been correlated to the sites identified by the San
Francisco Bay Area Contingency Plan (ACP) (12/20085 ed.) The planned
protection and recovery strategies would follow the recommendations for
the sites at risk as described by ACP Section 9973 – GRP 3, 4, 5, 6, and
7. This information includes a description of the area, shoreline
characteristics, identification of sensitive marine resources, and strategy
for deployment of resources.

D.9.2 Spill Trajectory Analysis Approach and Spill Model
D.9.2.1 Analysis Approach
The offsite consequence analysis involved a progressive study for each
site involving the following tasks:
a) Sensitivity analysis of spill trajectories to seasonal weather and
environmental conditions
b) 72 hour spill trajectory for the identified pessimistic conditions
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c) Identification of the area at risk from a spill and the potential
impacted sensitive sites.
The area at risk from a release at site was evaluated using a trajectory
and fates modeling analysis for potential RWCD spill volumes, which may
result from oil transfer operations. A sensitivity analysis was performed on
these results to evaluate possible seasonal environmental and weather
impacts. This was performed using stochastic evaluation technique for
trajectories over each seasonal period. The identified pessimistic
conditions were used to develop trajectory plots depicting the projected
areas of impact over a 72-hour period. These trajectories are based on
specific type of products and have incorporated weathering and fates
considerations for the oil.
The areas at risk of impact from the analysis have been compared to the
sites identified in the Area Contingency Plan. California State
representatives, USCG representatives, local city and county
representatives, environmental groups, and industry representatives
develop the ACP through a joint effort. The sites considered through the
ACP process include:
• water intake
• lakes and streams
• fish and wildlife
• recreational areas
• endangered flora and fauna
• wetlands or other environmentally sensitive areas
• other areas of economic importance including sensitive terrestrial
environments, aquatic environments, and unique habitats
D.9.2.2 Oil Spill Model
The analyses were completed using oil spill modeling software OILMAP
for Windows V6 from Applied Science Associates (ASA). Several
modeling modes within OILMAP were applied to the analysis. These
modes were configured to address specific types of spill impact including
assessment of different response scenarios on the spill fate, spill trajectory
and weathering prediction, and statistical probabilities of shoreline impact
of the spilled oil.
The oil spill trajectory analysis for support of the Offsite Consequence
Analysis involved primarily the Trajectory and Fates, and Stochastic
modes which are summarized below:
Trajectory and Fates Mode
The trajectory and fates mode of operation predicts both the movement
and weathering of surface oil. The fate processes simulated are
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spreading, evaporation, entrainment, emulsification and shoreline
stranding.
Either instantaneous or continuous spills with a constant oil release rate
can be simulated. Each spillet is transported and weathered
independently. The oil composition, selected by the user from a library of
oil types, is characterized by its boiling point curve. This characterization
allows the model to accurately predict the weathering of a wide variety of
crude and refined oil products.
Stochastic Mode
In the stochastic mode, a user-specified number of spill simulations are
executed varying only the environmental conditions at the time of the spill.
The stochastic model includes all the weathering processes in the
trajectory and fate model.
The spill release occurs at random times over a period of time (by month
to over an entire year). Historical wind records from regional
meteorological stations can be used, or the model can generate wind time
series from zero- or first-order statistical wind distributions.
The multiple trajectories predicted by the stochastic model are
summarized as probability contours showing the probability of land and
water areas being impacted by oil spilled at the specified release site. The
probability contours form an envelope showing the direction(s) oil will
move from the site and where it will impact land. Simulation results enable
the user to assess potential extent of the area at risk for that seasonal
period.
D.9.3 Application of OILMAP Model to Spill Scenarios
D.9.3.1 Oil Spill Scenario
The Reasonable Worst Case Discharge (RWCD) scenario identified by
the Oil Spill Contingency Plan was used to evaluate the potential impact
on the shoreline. The parameters of the spill are summarized below:
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Figure D.11
MODELING SCENARIO INFORMATION
Crude Oil

Quantity

22,178 bbls

Source Location:

Rupture of 20 “ pipeline from
Amorco dock to refinery

Seasonal Considerations:

Scenario in both summer and
winter

Refer to Section D.8 of this plan for a discussion of the basis for the
Relative Worst Case Discharge and factors determining the planning
volume used in this analysis.
In the scenario, the spill was considered to be instantaneous discharge at
the identified location. The model calculation time step was 10 minutes,
with a dispersion factor of 1.5 m2/sec. The simulations were run until the
oil was fully dissipated from either evaporation, dissolution, or grounded
on-shore over a period of 72 hours (3 days.)
D.9.3.2 Environmental Data
Hydrodynamic
Tidal current and river induced flows, providing input to OILMAP for San
Pablo Bay, were derived from a three- dimensional, depth contoured, finite
element hydrodynamic model of San Francisco Bay (ASA et al., 1998).
The model generates equations for water motion predicted from the
charted depth gradients and forcing conditions.
For development of the hydrodynamic model, the bay was represented by
a finite element mesh consisting of three-dimensional (e.g., rectangular,
triangular) and two-dimensional elements. The grid covers the entire bay
from the entrance at Golden Gate Bridge and both the south and northern
branches of the bay.
The model was forced by tidal elevation at the open boundary at the
Golden Gate Bridge and river and freshwater flows from the Sacramento
and San Joaquin Rivers. The resulting hydrodynamic output incorporates
a net outflow long-term condition.
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Wind
Wind data used in the model simulation was based on a regional statistical
wind summary. Wind speed and direction time series for the Summer
(July - August) and Winter (December - February) were created from
summary data taken from the International Station Meteorological Climate
Summary (NCDC, 1992) for the nearest recording site. Conditions were
modified from the historical data from the Port Chicago meteorological
station, located along the south shore of Suisun Bay, over the period of
January 1995 to December 1996.
This wind data was compiled into monthly speed and direction probability
tables. The tables are monthly statistical summaries of the probability of
wind coming from a particular direction and within a range of speeds. The
monthly data records generated are essentially a synthetic time series
based on wind probabilities for the selected period.
D.9.4 Results
D.9.4.1 Sensitivity Analysis Results
Seasonal variations have been evaluated through the stochastic model.
Historical winds for the period were categorized into summer and winter
seasons. Wind velocity and direction vectors representative for the
seasons were evaluated creating a range of probable spill trajectories.
Generally, the regional weather has two seasonal conditions, summer and
winter. In the summer, winds are dominated by the prevailing west wind
and thermal induction from the valley. In the early morning and evening,
winds can be light and variable. In the winter or fall, the winds are
generally light and variable, with occasional stronger winds representative
of passing winter storm systems. Generally, a strong wind across the tidal
flow tends to act as a driving function forcing the spill out of the main tidal
flow. This can result in earlier grounding on the shoreline and may result
in less travel and shoreline area impact.
The model incorporates weathering effects on the oil, loss by evaporation,
and mixing with the water column. Shoreline grounding characteristics
were negated to provide a more conservative analysis of extent of oiling
from the scenario.
As illustrated in the following spill trajectory maps, the RWCD spill was
tested for both summer and winter wind influences on the spill trajectory. It
can be observed that the greatest shoreline impact occurs during the
winter season with increased impact to the northern reaches of Honker,
Suisun and Grizzly Bays and further propagation outside of Carquinez
Straits into San Pablo Bay.
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D.9.4.2 Spill Trajectory Results
The RWCD scenario trajectory analysis was modeled for both of the
predominant seasonal conditions. The modeling time period was up to 72
hours (three days.)
The Spill Time Contour maps represent a summary of 100 iterations of
spill trajectories from various states of tidal currents and seasonal
environmental factors. These results are depicted on color maps
delineating time contours in ¼ day (6 hour) increments. A legend to the
color scale is provided on each map. Shoreline impacts are identified by
red markings or by the overrun of the time contour across the shoreline.
Either name or colored shoreline identifies key geographic and sensitive
environmental site references. A legend of the color key is also provided
on each map.
The results are displayed on the following trajectory maps for the summer
season and winter season. Each trajectory is presented with information
displaying the extent of oiling by time periods. In addition, a separate map
describes the relative probability of oiling for those geographic areas
identified to be at risk.
FIGURE D.12 - SPILL TIME CONTOUR MAP - SUMMER CONDITIONS
FIGURE D.13 - SPILL TIME CONTOUR MAP - WINTER CONDITIONS
FIGURE D.14 - SPILL PROBABILITY OF OILING MAP - SUMMER
CONDITIONS
FIGURE D.15 - SPILL PROBABILITY OF OILING MAP – WINTER
CONDITIONS
A summary of the relative rate of loss to the environment from the spill is
provided in the FIGURE D.16 - WEATHERING & FATES GRAPH.
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FIGURE D.12
OIL TRAVEL TIME CONTOURS IN THE SUMMER
IN FRACTIONS OF DAYS FOR A RWCD SPILL OF CRUDE OIL

FIGURE D.13
OIL TRAVEL TIME CONTOURS IN THE WINTER
IN FRACTIONS OF DAYS FOR A RWCD SPILL OF CRUDE OIL
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Figure D.14
PROBABILITY OF SURFACE OILING IN SUMMER
(Over a three-day period in percent (%) for a RWCD spill of Crude Oil.)

Figure D.15
PROBABILITY OF SURFACE OILING IN WINTER
(Over a three-day period in percent (%) for a RWCD spill of Crude Oil.)
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FIGURE D.16
WEATHERING AND FATES GRAPH

D.9.5 Fate and Persistence
There are no strict rules regarding the fate and persistence of petroleum
hydrocarbons in the environment. The fate and persistence of materials
potentially released from Tesoro facilities will vary significantly, depending on the
specific material and factors including season and weather. However, the
following guidelines can be used for approximation of potential fate and effects:
Non-Persistent Materials
Materials including gasoline and MTBE will generally evaporate very
rapidly, and not present significant environmental threats in terms of
persistence.
Group II Materials
Group II materials will also be subject to significant volumetric reduction
and usually total loss due to evaporation, mechanical dispersion and other
processes. In cases where fresh Group II materials soak into wetland
substrate (especially peat) or are incorporated in muddy sediments in
protected areas, extended persistence and subsequent impacts can be
expected.
Group III Materials
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Group III materials will also exhibit significant evaporative loss and
typically demonstrate moderate persistence. They may exhibit
persistence if incorporated in peat or fine-grained sediment. These
materials may leave a residue that can be tar-like and adhere to surfaces.
Unless buried, these materials typically persist for a season.
Group IV Materials
This group of petroleum hydrocarbons includes the more viscous crude
oils and residuals. Evaporative loss is low and viscosity is high, a factor
which typically reduces its tendency to penetrate into sediments. These
materials tend to form stable emulsions and form asphalt-like pavement
on shorelines. They are typically removed by mechanical dispersion
although they may persist for significant periods of time in low energy
environments. Group IV materials have specific gravities near that of
water and may sink when weathered.
Group V Materials
Group V materials are heavier than water and will sink. Group V materials
sinking off the Amorco Wharf will be subject to significant mechanical
energy in the Carquinez straits and may be subject to considerable
submarine movement. While degradation will be accelerated in the
dispersed state, the ultimate fate of a sunken spill in this general area is
uncertain, and certainly dependent on factors including the overall size of
the spill. Note that the trajectories previously described do not necessarily
reflect potential subsurface movement.
D.9.6 Toxic Effects
Toxic effects (and other mechanisms for ecological damage such as smothering,
loss of insulation, etc.) are dependent on factors including the type of material
spilled, its concentration, the nature of the environment and the organism
impacted. A realistic evaluation of potential toxic effects requires investigations
conducted at the time of the event.
For planning purposes, however, evaluation of relative effects which are probable
satisfactory for setting protection and cleanup priorities can be based on the
potential impact data presented in the ACP and RRM for various shoreline types,
and sensitivity information provided in the ACP and RRM.
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D.9.7 Resources at Risk
The trajectory analyses identifies a potential area at risk from a the RWCD spill
over a 72 hour period to include parts of GRA 3, GRA 4, GRA 5, GRA 6, and
GRA 7. It is recognized that the accepted guidance document for identification
and prioritization of the environmental and economic sites is the San Francisco
Bay Area Contingency Plan. Each GRA of the ACP provides a listing of the sites
and identifies the response strategies for minimizing impact. An area map from
Section 9840 is included in this plan for reference and can be found in Section 6,
Figure 6.5.
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ATTACHMENT B-4: CARQUINEZ BRIDGE 20,000-BARREL SPILL TRAJECTORY
MODELING (CONTRA COSTA COUNTY 2011)

Oil Spill Analysis
Shell Crude Tank Replacement Project (CTRP) EIR
Martinez, CA
1. Introduction
The following Technical Memorandum describes analysis performed for Alameda County in
support of the Crude Tank Replacement Project (CTRP) EIR, Shell Oil Facility, Martinez,
California. Coast & Harbor Engineering, Inc.’s (CHE) Scope of Work included spill analysis
using the NOAA Trajectory Analysis Planner II (TAPII) software. The Shell Martinez
Terminal is located in the Carquinez Straight, immediately west of the Benicia-Martinez
Bridge, as shown in Figure 1.

Figure 1. Shell Martinez Terminal project site location
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2. Spill Evaluation
CHE performed analysis of potential spills at the Shell Martinez Terminal and in transit to
assist the project team in evaluation of potential environmental impacts. CHE did not
perform modeling of spill propagation; rather, CHE utilized statistical data summarizing spill
modeling results already included within the NOAA Trajectory Analysis Planner II (TAPII)
software (NOAA, 2000). The software consists of a database of spill modeling results for
various materials, time periods, volumes and physical conditions. The TAPII system
database is generated using a large set of individual spill trajectory modeling runs performed
with NOAA’s “On-Scene Spill Model (OSSM).” Each run consists of a randomly-chosen
start time with its corresponding wind/tide/current conditions and a spill location of interest,
then spill trajectories are calculated with subsequent calculation of spill volumes that
accumulate within each segmented shoreline impact area (called “shoreline zones”) over a 5day simulation period (Barker, 2009).
The results obtained from the TAPII system on the Shell Martinez Terminal EIR include
probabilities of spill volumes within the shoreline zones resulting from a spill of a certain
material and volume at the terminal and also at one in-transit location at the Carquinez
Bridge.

2.1.

Modeling Scenarios and Approach
Spill scenarios were developed by the project team prior to the analysis using United
States Coast Guard (USCG) spill response spill volume planning protocols and
following consultation with Shell personnel (Gordon Johnson, Shell, personal
communication, 2011). Two locations were selected for the origin of modeled
accidental oil spills that included the Shell Martinez Terminal (MT) and Carquinez
Bridge. Table 1 shows the spill analysis scenarios, consisting of different spill
locations, times of year that the spill would occur and spill volumes.

Technical Memorandum
Oil Spill Analysis for Shell Crude Tank Replacement Project (CTRP) EIR, Martinez, CA

Page 2
June 23, 2011

Table 1. Spill Analysis Scenarios
Scenario

Location

Season

Volume (bbl)

Type of Spill

1

Shell Martinez
Terminal

Summer

1,680

Reasonable Worst Case
MT Spill

2

Shell Martinez
Terminal

Winter

1,680

Reasonable Worst Case
MT Spill

3

Shell Martinez
Terminal

Summer

168

Maximum Most Probable
MT Spill

4

Shell Martinez
Terminal

Winter

168

Maximum Most Probable
MT Spill

5

Shell Martinez
Terminal

Summer

50

Average Most Probable
MT Spill

6

Shell Martinez
Terminal

Winter

50

Average Most Probable
MT Spill

7

Carquinez Bridge

Summer

20,000

Reasonable Worst Case
Tanker Spill

8

Carquinez Bridge

Winter

20,000

Reasonable Worst Case
Tanker Spill

Winter and summer time periods differ presumably due to larger tidal ranges and
river flows during the winter; however, insufficient detail regarding the simulations
used to develop the TAPII database was available from NOAA to confirm these
assumptions. Results generally indicate wider spread of higher probabilities of
material during the winter. The results from the TAPII modeling system consist of
probabilities that a certain number of barrels of spill material will be present within
each shoreline zone. Shoreline zones are pre-defined within the TAPII system (185
different zones), and consist of areas approximately 8,200 ft long (on average), that
extend approximately 1,650 ft offshore (on average).
Spill transport was evaluated at multiple times during a five-day simulation period
(nine times were available, from six hours to five days after each spill), and the
maximum probabilities of spill volumes exceeding a critical threshold value (level of
concern) in each shoreline zone were determined. The TAPII system assumes that
spill materials do not mix, but are all present on the surface as a sheen.
The approach to material volume calculation within each shoreline zone was
coordinated and approved by the project team prior to final spill analysis. The level
of concern in each shoreline zone, defined in TAPII as the volume of material present
in each shoreline zone, was determined based on the shoreline zone area (8,200 by
1,650 ft) and reported thickness of crude oil sheen (Wikipedia 2011). Oil sheen
thickness information for different appearance criteria were available ranging from
“barely visible” to “colors are much darker”. Crude oil sheen thickness for a “silvery
sheen” (herein chosen as the level of concern for oil spill impact analysis) is such that
50 gallons are typically present in one square nautical mile. Based on this reported
sheen thickness, a volume of 0.6 barrels per shoreline zone was determined to be the
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level of concern upon which probabilities of impact were calculated in the TAPII
system.
2.2.

Modeling Results
The TAPII database was used to analyze the scenarios described in Section 2.1 and
the results were analyzed in coordination with the project team. Appendix A shows
plan view plots of the TAPII results of the maximum probabilities of spill volumes
present in each shoreline zone on a rectified satellite image of San Francisco Bay, San
Pablo Bay, and Suisun Bay for each modeling scenario. Sections 2.2.1 to 2.2.8
describe the results of the maximum probabilities of spill volumes along the
shorelines of San Francisco Bay, San Pablo Bay, and Suisun Bay for each modeling
scenario.
2.2.1. Scenario 1

Scenario 1 consists of 1,680 barrels of crude oil spill at the Shell Martinez Terminal
(Reasonable Worst Case MT Spill) during summer. Results indicate that probabilities
of exceeding the levels of concern range from 75 to 100 percent along the shorelines
west of the terminal past the Carquinez Bridge and east of the terminal to Chipps
Island and Mallard Island. Probabilities of exceedance up to 40 percent can be found
in San Pablo Bay to Point San Pablo and Point San Pedro. Probabilities of
exceedance up to 15 percent can be found to Tiburon. Probabilities of exceedance
drop to values less than 5 percent south of Tiburon.
2.2.2. Scenario 2

Scenario 2 consists of 1,680 barrels of crude oil spill at the Shell Martinez Terminal
(Reasonable Worst Case MT Spill) during winter. Results indicate that probabilities
of exceeding the levels of concern range from 75 to 100 percent along the shorelines
west of the terminal past the Carquinez Bridge and east of the terminal to Chipps
Island and Mallard Island. Probabilities of exceedance of up to 50-60 percent can be
found in San Pablo Bay to Point San Pablo and Point San Pedro. Probabilities of
exceedance up to 25 percent can be found to the Golden Gate. Probabilities of
exceedance drop to values less than 5 percent south of Alameda.
2.2.3. Scenario 3

Scenario 3 consists of 168 barrels of crude oil spill at the Shell Martinez Terminal
(Maximum Most Probable MT Spill) during summer. Results indicate that
probabilities of exceeding the levels of concern range from 75 to 100 percent along
the shorelines west of the terminal past the Carquinez Bridge (north shoreline) and
east of the terminal to Seal Islands/Roe Island. Probabilities of exceedance up to 50
percent can be found along the shorelines east of the terminal to Chipps Island and
Mallard Island. Probabilities of exceedance drop to values less than 5 percent outside
Suisun Bay.
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2.2.4. Scenario 4

Scenario 4 consists of 168 barrels of crude oil spill at the Shell Martinez Terminal
(Maximum Most Probable MT Spill) during winter. Results indicate that
probabilities of exceeding the levels of concern range from 75 to 100 percent along
the shoreline west of the terminal past the Carquinez Bridge (north shoreline) and east
of the terminal to Seal Islands/Roe Island. Probabilities of exceedance up to 40
percent can be found along the shoreline east of the terminal to Chipps Island and
Mallard Island. Probabilities of exceedance of up to 30 percent can be found in San
Pablo Bay to Point San Pedro. Probabilities of exceedance drop to values less than
10-15 percent south of San Pablo Bay with peaks at Tiburon and Angel Island.
Probabilities of exceedance drop to values less than 5 percent south of Angel Island.
2.2.5. Scenario 5

Scenario 5 consists of 50 barrels of crude oil spill at the Terminal (Average Most
Probable MT Spill) during summer. Results indicate that probabilities of exceeding
the levels of concern range from 75 to 100 percent west of the terminal to Port
Costa/Crockett along the south shoreline and up to approximately one mile east of the
Carquinez Bridge along the northern shoreline. Probabilities of exceedance range
from 75 to 100 percent for approximately 2.2 miles east of the terminal along the
south shoreline. Probabilities of exceedance up to 50 percent can be found along the
shoreline west of the terminal past the Carquinez Bridge (north shoreline) and east of
the terminal to the shoreline area north of Port Chicago. Probabilities of exceedance
up to 30 percent can be found along the shoreline east of the terminal to Chipps Island
and Mallard Island. Probabilities of exceedance drop to values less than 5 percent
outside Suisun Bay.
2.2.6. Scenario 6

Scenario 6 consists of 50 barrels of crude oil spill at the Shell Martinez Terminal
(Average Most Probable MT Spill) during winter. Results indicate that probabilities
of exceeding the levels of concern range from 75 to 100 percent west of the terminal
all the way to Port Costa/Crockett along the south shoreline and past the Carquinez
Bridge along the north shoreline. Probabilities of exceedance range from 75 to 100
percent for approximately 3.2 miles along the south shoreline east of the terminal.
Probabilities of exceedance up to 50 percent can be found along the south shoreline
west of the terminal past the Carquinez Bridge, and east of the terminal to the
shoreline area north of Port Chicago. Probabilities of exceedance up to 20 percent
can be found along the shoreline east of the terminal to Chipps Island and Mallard
Island. Probabilities of exceedance drop to values less than 5 percent outside San
Pablo Bay.
2.2.7. Scenario 7

Scenario 7 consists of 20,000 barrels of crude oil spill at Carquinez Bridge
(Reasonable Worst Case Tanker Spill) during summer. Results indicate that
probabilities of exceeding the levels of concern range from 75 to 100 percent along
the shoreline west of the Carquinez Bridge into San Pablo Bay and east of the
Carquinez Bridge to the shoreline area north of Port Chicago. Probabilities of
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exceedance up to 40-50 percent can be found in San Pablo Bay to the Richmond-San
Rafael Bridge and east of the Carquinez Bridge to Chipps Island and Mallard Island.
Probabilities of exceedance of up to 30 percent can be found at Richmond, and up to
20 percent can be found to the Golden Gate and to Alameda. Probabilities of
exceedance drop to values less than 5 percent south of Alameda.
2.2.8. Scenario 8

Scenario 8 consists of 20,000 barrels of crude oil spill at Carquinez Bridge
(Reasonable Worst Case Tanker Spill) during winter. Results indicate that
probabilities of exceeding the levels of concern range from 75 to 100 percent along
the shoreline west of the Carquinez Bridge, into San Pablo Bay to Point San Pablo
and Point San Pedro, and east of the Carquinez Bridge to the shoreline area north of
Port Chicago. Probabilities of exceedance of up to 50 percent can be found at
Richmond, to the Golden Gate and to Treasure Island. Probabilities of exceedance up
to 30 percent can be found along the shoreline east of the terminal to Chipps Island
and Mallard Island. Probabilities of exceedance drop to values less than 5 percent
south of Hunters Point.
3. Conclusion
Oil spill dispersion predictions were provided using the NOAA TAPII system in support of
environmental impact analysis for the Shell Martinez Crude Tank Replacement Project
(CTRP) EIR, Martinez, California. Oil spill analysis results in the form of probabilities of
spills exceeding levels of concern were provided to the project team for environmental
analysis.
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APPENDIX A
Plan Views of Maximum Probabilities of Spill Volumes above
Level of Concern in Each Shoreline Zone
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Figure A1. Scenario 1, Reasonable Worst Case MT Spill, 1,680 Barrels, Shell Martinez
Terminal, Summer
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Figure A2. Scenario 2, Reasonable Worst Case MT Spill, 1,680 Barrels, Shell Martinez
Terminal, Winter
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Figure A3. Scenario 3, Maximum Most Probable MT Spill, 168 Barrels, Shell Martinez
Terminal, Summer
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Figure A4. Scenario 4, Maximum Most Probable MT Spill, 168 Barrels, Shell Martinez
Terminal, Winter
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Figure A5. Scenario 5, Average Most Probable MT Spill, 50 Barrels, Shell Martinez
Terminal, Summer
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Figure A6. Scenario 6, Average Most Probable MT Spill, 50 Barrels, Shell Martinez
Terminal, Winter
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Figure A7. Scenario 7, Reasonable Worst Case Tanker Spill, 20,000 Barrels, Carquinez
Bridge, Summer
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Figure A8. Scenario 8, Reasonable Worst Case Tanker Spill, 20,000 Barrels, Carquinez
Bridge, Winter
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