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Ecological Risk Assessment: Consensus Workshop

Environmental Tradeoffs Associated With
Oil Spill Response Technologies

Santa Barbara Channel

Executive Summary

In March and April of 2002, Regional Response Team (RRT) IX sponsored a workshop to
evaluate the relative risk to natural resources from various oil spill response options (on-
water mechanical recovery and dispersant application) in comparison to natural recovery.
The spill scenario involved the release of 10,000 barrels of Intermediate Fuel Oil (IFO) 180
in the northern end of the Santa Barbara Channel, under conditions which threatened the inte-
rior coastline of the Channel Islands. The workshop involved two meetings during which par-
ticipants received briefings on the expected results of the spill with and without response op-
tions, the relative effectiveness of on-water mechanical recovery, dispersants and on-water in
situ burning, and the risks and benefits of these response options to the habitats and natural
resources of the area. The participants were then divided into three focus groups and were
asked to develop relative risk scores for the various alternatives, using standard analytical
protocols outlined in the Coast Guard guidebook entitled “Developing Consensus Ecological
Risk Assessments: Environmental Protection in Oil Spill Response Planning. A Guidebook.”
The scores from the three groups were then compared and a composite risk matrix developed
which represented the overall consensus of the entire group. At the conclusion of the second
meeting, the group developed a list of lessons learned and recommendations for the RRT and
local Area Committee which they felt would improve local response planning efforts.
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1.0 Objectives of the Santa Barbara Channel
Workshop

1.1 Background and Process

Since 1998, the U.S. Coast Guard (USCG) has been sponsoring efforts to develop a
comparative risk methodology to evaluate oil spill response options in a training or planning
environment. Interest in selecting response options based on a risk/benefit analysis goes back
even further, but the current effort is different in that it emphasizes a consensus-building ap-
proach to evaluate risks and benefits.

USCG Headquarters (G-MOR) has sponsored the development of a guidebook on this
process. The document, entitled “Developing Consensus Ecological Risk Assessments: Envi-
ronmental Protection in Oil Spill Response Planning. A Guidebook” is available from G-
MOR, or can be downloaded from the contractor’s web site at www.ecosystem-
management.net.

The process is designed to help planners compare the ecological consequences of re-
sponse options, especially in nearshore or estuarine situations. This is particularly important
for consideration of dispersants and in-situ burning, which present difficult analytical issues.
It is focused on ecological “trade offs” or cross-resource comparisons. Through a structured
analytical approach the participants find “common ground” for evaluation of impacts and de-
velop a defensible logic to support their conclusions. This process is consistent with the U.S.
Environmental Protection Agency’s (EPA) Ecological Risk Assessment (ERA) guidelines
(US EPA, 1998), but emphasizes development of group consensus among stakeholders. The
process uses a series of analytical tools specifically developed for use in a group environ-
ment. It is designed to be a training and planning tool, and should not be used during an ac-
tual event. The knowledge gained by participants in the process, however, will facilitate real-
time decision-making.

The training usually involves two 2 or 3-day workshops lead by a facilitator. The
ideal size is 25 to 30 participants, including spill response managers, natural resource manag-
ers and trustees, subject matter experts, and non-governmental organizations. The goal is to
achieve consensus interpretations of the potential risks and benefits associated with selected
response options based on a scenario developed by the local participants. The time between
the two workshops is used for the participants to research issues of concern before they de-
velop their final conclusions. The process is heavily focused on achieving a consensus inter-
pretation of the available technical information. It is very important to have a broad represen-
tation of the potential stakeholders in the decision process; otherwise the results may not be
accepted by all of the groups who will be concerned if a spill occurs.

The workshop process includes three primary phases - problem formulation, analy-
sis, and risk characterization. Details of the process are described in the Guidebook.

In the first phase, problem formulation, participants in the Santa Barbara Region
workshop developed a scenario for analysis, identified resources of concern along with asso-
ciated assessment thresholds, and prepared a conceptual model to guide subsequent analysis.

In the analytical phase, participants characterized exposure and ecological effects.
The conceptual model, developed in the problem formulation phase directed the analysis us-
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ing standard templates and simple analytical tools that define and summarize the analysis for
each resource of concern and each response option.

Finally, the participants completed a risk characterization. During this phase, par-
ticipants interpreted their results in terms of the costs and benefits of each response option to
overall environmental protection as compared to natural recovery (i.e., baseline).

1.2 Sponsor’s Objectives

This series of workshops was sponsored by Regional Response Team (RRT) IX in
support of oil spill response planning by the Los Angeles/Long Beach (CA) Area Committee,
Northern Sector. The overall purpose of the project was to evaluate the ecological resource
impacts of spilled oil and oil spill response operations off the Southern California coast.

The results of this ERA process are intended to improve oil spill response strategies
and to enhance existing oil spill contingency planning. There are tradeoffs to every response
decision. Exercises such as this are intended to help identify those natural resources at risk
during a spill and to address the benefits and inherent tradeoffs associated with the different
spill response tools.

Resource trustee consultation is essential to identifying those tradeoff priorities that
drive spill response strategy. In the spirit of promoting as much pre-spill consultation and
tradeoff dialogue as possible, an ERA training session was provided prior to the evaluation of
the scenario. It has been the experience of the workshop organizers in a previous workshop
in Northern California that once participants are familiar with the ERA process and its meth-
odology, resource and response agency stakeholders are better able to engage in effective risk
assessment and tradeoff identification for pre-spill and spill-specific consultations. The re-
sult is a better understanding of resource trustee and response agency concerns, more timely
and effective response decisions, and greater resource protection and recovery.

1.3 Participants and Responsibilities

A total of 33 individuals attended one or both of the workshop sessions. Their names
and affiliations are provided in Appendix A. These 33 people represented a wide range of
organizations and were divided into three focus groups for the purpose of the workshops, as
indicated in the tables.
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2.0 Overview of Workshop Events

This training exercise consisted of two workshops, the first held on 12-13 March
2002 and the second on 9-11 April 2002.

At the first workshop the meeting began with an overview of the ERA process fol-
lowed by a discussion of the basic scenario, the habitats of concern, the analytical process,
the risk ranking matrix, and the basic fate information developed for the oil if no response
was initiated (the natural recovery baseline). The National Oceanic and Atmospheric Ad-
ministration (NOAA) modeling results were presented by Heather Parker-Hall, the NOAA
Scientific Support Coordinator (SSC) for RRT IX. After these discussions were completed,
the participants were divided into three focus groups in order to begin the analysis. Day one
ended with the completion of a test section of the risk matrix, in order to ensure that the par-
ticipants understood the process.

On day two the participants completed the evaluation of the natural recovery baseline.
The results of the three groups were compared and differences discussed and resolved to the
extent possible. The risk scores associated with this option form the basis for the evaluation
of the various response options at the second workshop. The participants agreed that at the
next workshop they would consider (in order) on-water mechanical recovery, dispersant ap-
plication, and, if sufficient time was available, on-water in situ burning.

The second workshop began with a review of the results of the first workshop, and
then the anticipated consequences of an on-water mechanical recovery response were dis-
cussed by Jim Caesar of Clean Seas. He described the basic limitations involved in mechani-
cal recovery (particularly weather and encounter rate), and then reviewed the existing capa-
bilities to respond to a spill of the type presented by the scenario. Even though the local re-
sponse organizations are well positioned to be on-scene within two to four hours, the volume
of the spill and the speed at which the slick was moving towards the Channel Islands would
make it unlikely that more than 20 to 25% of the spilled oil could be recovered, even under
ideal circumstances. At the conclusion of his presentation, the focus groups evaluated the risk
scores for on-water mechanical recovery, using the natural recovery risk scores as the basis
(i.e. did mechanical recovery offer increased benefits or risks, and to what degree).

On day two the meeting opened with a review and reconciliation of the focus group
scores for on-water mechanical recovery. When that was completed, Al Allen of Spiltec pre-
sented an overview of the use of dispersants and on-water in situ burning. This was followed
by a presentation by Jim Clark of Exxon Mobil Research and Engineering on the toxicity of
dispersants and dispersed oil and on the potential consequences of expected exposures in
spill events. When these presentations were completed, the dispersed oil trajectory analysis
was presented by Heather Parker-Hall and Alan Mearns of NOAA. The focus groups then
convened and completed the risk evaluation for dispersant use.

On the morning of day three the dispersant risk evaluation was completed, but there
was insufficient time to conduct a detailed evaluation of any other options. The afternoon of
the last day was devoted to an evaluation of the results of the workshop, and the development
of a list of lessons learned.
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3.0 Exercise Scenario and Basic Analytical
Information

3.1 Exercise Scenario

After consideration of a variety of options, the Assessment Team agreed that the sce-
nario would be a release of 10,000 barrels of Intermediate Fuel Oil (IFO) 180 in the shipping
lane southeast of Point Conception in the Santa Barbara Channel. Ship collisions which could
cause this type of release represent a realistic threat for the area. The volume was selected to
represent a credible release, but one that would not overwhelm the potential spill response
and would allow the maximum benefits of the ERA. The exact location of the release was
34°20°N, 120730°W. The release occurred from 0500 to 0600 on the morning of 12 March
2002. Based on a review of average winds for the area at the time of the spill winds were
from the NW at 15 knots, and were maintained for the entire period.

3.2 Geographic Area of Concern

The general area of concern was the coastline of the Channel Islands and the waters
of the Santa Barbara Channel. At the beginning of the workshop there was discussion by the
participants as to whether or not the shoreline of the mainland should be included, since the
spill trajectory did not impact that area. The decision was that the participants should focus
on the Channel Islands, but for resources which were found in both areas, the mainland areas
could be considered as part of the available resource, if it seemed appropriate.

3.3 Resources of Concern

The participants agreed to use the resource table from a previous San Francisco Bay
workshop as a template for developing the Santa Barbara habitat list. They did not see the
need to create a new list of species for each habitat, but they did modify the list to fit the lo-
cal circumstances. The habitats used in this analysis, and the resource groups in each habitat,
are listed in each of the preliminary risk figures for each focus group. Two habitats, “Sea
Caves” and “Surf Grass/Algae” were initially included in the analysis, but after completing
the natural recovery analysis the participants felt they were unnecessary. They are shaded
gray in the figures. The basic information source used to identify the resources and habitats
were the Area Contingency Plan Los Angeles/Long Beach, Section 4600 and the NOAA En-
vironmental Sensitivity Indexes (ESIs) for California.

3.4 Conceptual Model

During discussions about the general analytical process, the participants decided that
establishing a detailed model was not necessary for their purposes. They agreed to use the list
of seven hazards developed in the San Francisco Bay workshop to evaluate each of the pro-
posed response options (air pollution, aqueous exposure, physical trauma, oiling/smothering,
thermal, waste and indirect). They agreed that the response options to be considered would

7
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be natural recovery (no response), on-water mechanical recovery, dispersant application
(high and low efficacy), and if time was available, on-water in situ burning.

3.5 Modeling Results

The NOAA HAZMAT Modeling Group used the basic information in the scenario to
develop a surface trajectory and a dispersed oil trajectory analysis for the workshop. Details
of model inputs for the workshop can be obtained from the NOAA SSC. Basic weathering
information was calculated using the Automated Data Inquiry for Oil Spills (ADIOS) II pro-
gram. The oil weathered very slowly, with only 9% evaporated at 24 hours, 14% at 48 hours,
and 20% after 5 days. Little or no natural dispersion was expected, and the oil does not tend
to emulsify. Viscosity initially is approximately 2500 centistokes (cSt), and increased to
more than 20,000 ¢St within 24 hours.

Selected snapshots from the modeling results for the surface oil trajectory are shown
in Figure 3.1. Under the prevailing winds the oil moves rapidly to the south east and within
22 hours begins to contact the shoreline of San Miguel Island. After grazing San Miguel, the
slick continues to the east and after approximately 30 hours begins to heavily impact Santa
Rosa Island and by 36 hours oil is also coming ashore on Santa Cruz Island. Both are heavily
oiled. Oil also moves through the passages between the islands, but this movement lies out-
side of the model grid. Extensive shoreline contamination would be expected on the islands,
much of it in very rugged and sensitive areas of high ecological concern.

Snapshots from the dispersed oil modeling results are shown in Figures 3.2 to 3.4 for
20%, 35% and 80% overall effectiveness, respectively. While the results are presented for all
three efficiencies, the workshop participants focused on the results for 80% effectiveness be-
cause the lower effectiveness results did not offer sufficient shoreline protection. The con-
centrations of dispersed oil in the water column, and the areas affected by different concen-
trations through time are shown in Tables 3-1 and 3-2. The colored contours of dispersed oil
concentration in the figures are the averaged concentration of dispersed oil from 0 to 3 me-
ters (m) depth. These are conservative estimates in that in real events dispersed oil distribu-
tion is more patchy. For the 80% effectiveness scenario, the highest average concentration of
dispersed oil, 25 parts per million (ppm), was predicted to be limited to the surface three m.
If the mixing depth were greater, then this concentration would be less. The largest area af-
fected was 13 km®, and by 24 hours after dispersant application this area was less than one
km?. By 48 hours the maximum average concentration was less than 10 ppm.

Areas and durations for lower concentration levels were also examined when estimat-
ing potential impacts to water column organisms. Based on a threshold of 1 ppm for the most
sensitive organisms (planktonic early life history stages of fish and invertebrates), the
maximum affected area would have been about 76 km?, for a period of approximately 24 to
72 hours. Based on a threshold value of 10 ppm (for other planktonic organisms), the area of
concern would be limited to the surface layer, would not exceed 13 km® and would last 24
hours or less.
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Figure 3.1 Results from the NOAA scenario modeling for the surface oil slick trajectory.
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Table 3.1 Estimates of the Concentration of Dispersed Oil in the Water Column at
Various Depths Over Time
Estimated Average Maximum Concentration of Dispersed Oil at
Hours Since Various Water Depths (ppm)
Dispersion
0-3m 3-6m 6-10m
20% | 35% | 80% | 20% | 35% | 80% | 20% | 35% | 80%
3 75 1 25 | 25 | 25| 75075 0 0
6 7.5 7.5 25 2.5 2.5 2.5 025 | 025 | 0.25
12 2.5 7.5 25 2.5 2.5 2.5 025 | 025 | 0.25
24 2.5 7.5 25 0.75 2.5 2.5 025 | 025 | 0.75
48 0.75 2.5 7.5 0.75 | 0.75 2.5 025 | 025 | 0.75
72 0.75 2.5 7.5 0.75 | 0.75 2.5 025 | 025 | 0.75
Table 3.2 Estimates of the Area Affected by Various Concentrations of Dispersed Oil in
the Water Column Over Time
Hours Since Estimated Area (Km2) at 0 to 3 Meters Depth at Various Dispersant Efficiencies
Dispersion 0.5 -1 ppm 1-5ppm 5-10 ppm 10 - 50 ppm >50 ppm
20% | 35% | 80% | 20% | 35% | 80% | 20% | 35% | 80% | 20% | 35% | 80% | 20% | 35% | 80%
3 mlw | o 2|27 2lw|lu2lo|l 1 |B|lo]|olo
12 2|l |l2a|30|s3lo|le|l2zlo|lo]|ls|ofolfo
24 14 15 11 22 37 47 0 2 11 0 0 1 0 0 0
48 27 27 25 10 10 54 0 0 8 0 0 0 0 0 0
72 22 39 36 9 28 76 0 0 0 0 0 0 0 0 0
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4.0 The Results of the Risk Analysis Process

The risk analysis matrix used by the focus groups is presented in Figure 4.1. Each fo-
cus group was tasked with reviewing the scenario, the modeling results, information on ex-
posure and sensitivity to oil and dispersed oil, and basic life history and distribution informa-
tion to estimate the percent of each resource affected and the time of recovery. In the initial
evaluation the groups used the various alphanumeric codes to rate the level of concern. At the
end of the workshop the various color codes were used to develop summary levels of concern.

RECOVERY

> 10 years 5 to 10 years
(SLOW) (1) (2)

<1 year
(RAPID) 4)

1 to 4 years (3)

>50%

(LARGE) (A) 4A

30 to 50% (B)

10 to 30% (C)

% of RESOURCE AF-
FECTED

0 to 10%
(SMALL) (D)

Legend: Red cells represent a “high” level of concern, yellow cells represent a “moderate” level of concern,
and green cells represent a “limited” level of concern.

Figure 4.1 Definition of levels of concern for the Santa Barbara region.

The detailed focus group results for natural recovery are shown in Figure 4.2. The re-
sults for the various habitats among the three groups are relatively consistent, with high lev-
els of concern for birds and mammals on the sea surface and for sandy beach and rocky inter-
tidal habitats. The only area of noticeable disagreement was in the ranking of sea caves. This
is a fairly unique habitat to the Channel Islands, and represents specialized nesting habitat for
certain marine birds. Such areas would be extremely vulnerable and difficult to protect.

The risk results for on-water mechanical recovery are shown in Figure 4.3. All of the
focus groups determined that it was unlikely to result in significant benefits to the three habi-
tats listed above, and might pose an increased risk to very shallow, nearshore soft bottom ar-
eas. The primary concern was the limited time available to implement mechanical recovery
options, and the anticipated low effectiveness, based on the encounter rate. The local re-
sponse organizations are very likely to be on-site within a few hours, but are still unlikely to
recover more than about 25% of the oil (workshop estimate) and possibly much less. There
isn’t going to be much time to implement shoreline protection strategies, either, and in many
areas they might not be effective because of local oceanographic and shoreline conditions.
One group emphasized that they felt that mechanical recovery could benefit the environment,
and could be particularly important for specific areas, but the analysis was not precise
enough to identify such benefits. All groups felt that any oil that could be recovered would
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ultimately be a benefit. All groups decided that it was unnecessary to maintain sea caves and
surfgrass/algae as separate subhabitat groups because the concerns for these areas could ade-
quately be covered under other categories.

Risk results for dispersant use at an overall effectiveness of 80% are presented in Fig-
ure 4.4. The groups were in agreement that in this scenario the use of dispersants did not pose
an increased risk to water column communities, even those near the water surface, based on
the estimated exposures and on the sensitivities of the organisms of concern. While there was
a consensus that individual organisms within the dispersed oil plume could be adversely af-
fected, and that sensitive live history stages might suffer some mortality, at the population
level these effects were not judged to be important. The expected benefits to shoreline and
surface water habitats varied between the three groups. All groups also saw the potential for
dispersant use to offer some level of protection for the water surface, coastal salt marsh and
mudflats, two groups expected lower risk for sandy beach, and one group expected to see less
risk to rocky intertidal habitat. In general, the reduction in risk was not large and did not
change the overall risk category, because participants felt that sufficient oil still reached these
habitats to cause concern.

At the end of the meeting the groups discussed dispersant application in cases of
lower effectiveness. The conclusion was that unless the application was fairly efficient there
was little benefit. However, there was also little risk and so it was worth attempting. Some
participants also pointed out that, in this scenario, there was only one attempt at dispersant
application, whereas in a real spill additional applications could be made and targeted against
areas of the slick posing a threat to specific resources.

One other general result of the discussions was that the conclusions were often driven
by individual species or specific areas of concern. A notable case in point was the black aba-
lone, and to a lesser extent the Pismo clam. The black abalone is so rare that even its distribu-
tion is unclear, as is its sensitivity to oil, either floating or dispersed. Most of the workshop
participants were unaware that it was even an issue, which served to reinforce the value of
this type of planning exercise.
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Figure 4.2 Detailed focus group risk analysis results for natural recovery.
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Figure 4.3 Detailed focus group risk analysis results for on-water mechanical recovery.
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Figure 4.4 Detailed focus group risk analysis results for dispersant application at
80% effectiveness.
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5.0 Summary Risk Analysis Results and Lessons
Learned

Figure 5.1 presents the summary results for this workshop. Only three response op-
tions were analyzed, natural recovery, dispersant application at 80% effectiveness, and on-
water mechanical recovery. The summary conclusions of the participants were developed in
a group session at the end of the meeting and represent the consensus of the participants.
These are listed below.
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Legend: Red cells represent a “high” level of concern, yellow cells represent a “moderate” level of concern,
and green cells represent a “limited” level of concern. A + indicates improvement in the broad risk category,
while a — indicates an increased concern within the risk category.

Figure 5.1 Final relative risk matrix for the Santa Barbara region.

e This is a risk assessment using a scale based on relative levels of concern, based
on the potential level of impact. It is not based on a quantitative estimate of actual
impacts.

e Definition of population units was a very difficult issue.

e Shoreline activities on the Channel Islands have the potential to seriously disturb
valuable populations.

e Keeping oil off the shoreline in the first place is a key goal.

¢ This means that on-water recovery, dispersants, on-water burning or shoreline pro-
tection need to be emphasized.

e Detailed consideration of both shoreline protection and shoreline cleanup on the
Channel Islands should be raised as an issue at the Area Committee.

e We examined a large spill volume, and focused on effects which occurred in the
initial four days. This meant that longer-term changes were not reflected in the
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scores reported in the matrix, nor were potential areas that may have been affected
beyond four days (such as the mainland). Differences between response options
might have been more pronounced if we had considered a longer period of time.

At the beginning of the meeting, we identified expectations. The major objective
was comparison of response methods and effects resulting from those. There is
also an expectation that the results of the workshop could benefit Area Planning.
The relative benefits of a scenario vs. a "what if" analysis is dependant upon the
ultimate use of the information.

For dispersants, the group focused only on the use of one application on the first
day. The option of additional treatments or of the tactical use of dispersants to pro-
tect specific resources was not examined. It was clear that it would be valuable to
consider tactical use of all of the response technologies.

Some of the habitat scores were driven by small numbers of threatened or highly
sensitive species, i.e., snowy plover, black abalone or Pismo clams, in that habitat.
In the absence of those driver conditions, overall scores for the habitats would
likely have been different.

Animals that are found in multiple habitats (as defined in the assessment) were
difficult to assess. You must be careful to avoid double counting of impacts.
Impacts should be evaluated where the effect occurs.

In this scenario, dispersant or dispersed oil toxicity within the water column was
evaluated and found to be a minor concern relative to other response options be-
cause of the potential for dilution because it was dispersed in the open water. We
did not examine the effects of dispersant application in other areas, such as shal-
low water or near-shore.

There were benefits from both on-water mechanical recovery and from dispersant
application, when a high level of effectiveness was assumed. Both response op-
tions were well within state and federal response guidelines. Neither response
option prevented serious shoreline impacts because of the initial size of the spill
and the limited timeframe.

It helps to have a broad mix of local experts as well as outside subject matter ex-
perts. We need to make sure that all participants identify their expertise (place a
summary where all participants can see it) and are available to the entire group
when specific questions arise. (Note — this is an important issue and most informa-
tion was obtained verbally, on site, and from the Area Plan and the ESI atlas. A
process needs to be developed to ensure that appropriate expertise is available.)

Given the realities of large on-water spills, and to maximize the net benefits of
various response options, the decision-maker really needs to have all of the appro-
priate options available for use. Efforts should continue in preplanning for stream-
lining the use of response options.

This workshop did not address what the restrictions to dispersant use should ulti-
mately be beyond the existing zones. It focused on a specific scenario, and on the
trade-offs associated with that scenario.
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GROUP 1 (* workshop 2 only)

ERA Consensus Workshop — Santa Barbara

Name
Alan Allen *

Ellen Faurot-
Daniels

Scott Glover
Kyle Hanson
Tom Harrison
Lisa Knopf
David Kushner
Dave Panzer
Bill Robberson

Ken Wilson

Affiliation
Spiltec

cCC
USCG
MSRC

USCG

USCG, Baltimore, MD

NPS

MMS

US EPA

DFG-OSPR

Phone
425-869-0988

415-904-5285
510-437-5754
805-796-2203
310-732-7383
410-576-2657
805-658-5773
805-389-7823
415-972-3072

805-568-1229

Email

ala@genwest.com

efaurotdaniels@coastal.ca.gov

Sglover@d11.uscg.mil

hanson@msrc.org

tharrison@d11.uscg.mil
Lknopf(@actbalt.uscg.mil

David Kushner@nps.gov

David.panzer@mms.gov

Robberson.bill@epa.gov

kwilson@ospr.dfg.ca.gov

GROUP 2 (* workshop 2 only)

Name

Yvonne Addassi
Ann Bull

Robin Blanchfield
Jim Caesar

Donnie Ellis

Mike McCrary
Walter Nordhausen
Dave Peck

Dave Price

Paul Smith

Rick Sorrell

Affiliation
OSPR

MMS

CcCC

Clean Seas
ExxonMobil
MMS
OSPR
Clean Bay
OSPR
NMFS

USCG

Phone
916-324-7626

805-389-7855
415-904-5247
805-684-4392
504-561-4938
805-389-7865
562-598-4052
925-685-2800
707-864-4905
658-546-7169

619-683-6477

Email

Ann.bull@mms.gov

RBlanchfield@coastal.ca.gov

JCaesar@cleanseas.com

Donnie.L.Ellis@exxonmobil.com

Michael.mccrary@mms.gov

Wnordhausen@ospr.dfg.ca.gov

Cleanbay2@aol.com

Dprice@ospr.dfg.ca.gov

paulsmith@ucsd.edu

Rsorrell@d11.uscg.mil
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GROUP 3 (* workshop 2 only)

Name

Matt Bernard
Adam Birst

David Browne

Jim Clark *

John Day

John Degner

Mary Elaine
Dunaway

Tim Holmes
Robin Lewis
Craig Ogawa
Ben Waltenberger

Chris Weston

Affiliation
USCG

USCG, MSO SD

MMS

Exxon Mobil, R & E

Santa Barbara County En-

ergy Division

Clean Coastal Waters

MMS

USCG
CDFG/OSPR
MMS

NOAA

OC Coastkeeper

Phone
206-220-7215

618-683-6493

805-389-7838

703-846-3565

805-568-2045

562-432-1415
805-389-7848
510-437-2959
858-467-4215
805-389-7569
805-966-7107

714-501-4909

Email

Mbernard@pacnorwest.uscg.mil

abirst@d11.uscg.mil

David.browne@mms.gov

jim.r.clark@exxonmobil.com

Jday(@co.santa-barbara.ca.us

JDegner(@cleancoastalwaters.org

Mary.elaine.dunaway@mms.gov

Tholmes@d]11.uscg.mil

RLewis@ospr.dfg.ca.gov

Craig.ogawa@mms.gov

Ben.waltenberger@noaa.gov

Coastkeepl@aol.com
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