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Background

Although dispersants were researched in the United States in the late 60’ s and 70’ s their
use was not readily accepted due to concerns about their potentia environmenta impacts.
This began to change in the mid-1980’s. Their eventua acceptance asaviable
countermeasure is due, in part, to the education of regulators and resource mangers to the
pros and cons of dispersant use. SL Ross Environmenta Research Limited (SL Ross) hed
akey part to play in this process.

SL Rossis aCanadian company that has been involved in the study of the use of

chemica dispersants as an oil spill countermeasure since the company’sformation in

1980. Inthe early 1980s SL. Ross devel oped a dispersant-use decision-making tool for the
Canadian Government’ s Department of the Environment (Trudd 1983). The

methodology subsequently was applied to the Canadian Southern Beaufort Sea region.
The results of the study were presented at the Arctic and Marine Oilspill Program
Technical Seminar (Trude et a. 1985) that was atended by representatives of US ail
companies. At that time these US companies were looking for away to promote informed
dispersant-use decisions in the US Gulf of Mexico region and became interested in the
approach.

An organization cdled the Marine Industry Research Group (MIRG) funded SL Rossto
present dispersant-use workshops in the US Gulf of Mexico states of Florida, Louisana
and Texas. Amoco Transportation Co., Chevron Corporation, Conoco Shipping Co.,
Exxon Shipping Co., Mohil Oil Corporetion, Petro-Canada Products Inc., Phillips 66 Co.,
Shell Oil Co. and Standard Qil Co. were active member companies of MIRG when this
work was carried out.

The god's of the workshops were to demonstrate the dispersant-use decisionmeking
process to natura resource managers and spill response regulatory representativesin each
of these dates (as well as Federd regulators) and to gauge their reactions to the use of the
method in their regions. Both Federa and State agencies are responsible for the gpprova
of the use of dipersants on oil spillsin the United States. The Environmenta Protection
Agency (US EPA) has primary federd authority over digpersant usein US federd waters
and various State agencies (Fish and Wildlife, Environmenta Management, Departments
of Environment etc.) have jurisdiction in State waters.

At the time of the workshops the US EPA and the State of Texas positions on dispersant
use were not favorable. The State of FHorida had dready begun to establish rulesfor
possible digpersant use and had some guiddinesin place for making dispersant-use
decisonsfor State waters and was open to new ideas to improve their understanding of
the issues. The State of Louisana had not formed a strong opinion or prepared any



guidelines on dispersant use and was very interested in learning more about the use of
dispersants.

The usud reasons given by representatives of the doubting organizations for not using
dispersants were that 1) another potentialy toxic chemica should not be added to the
water to clean up aspill, 2) the oil should be removed from the marine environment not
dispersed into it, and 3) the presence of dispersed oil would cause extensive damage to
marine resources. The strongest arguments againgt the use of digpersants have dways
been those related to potential environmental or economic damage that might be caused.
These arguments are still used today by those who oppose dispersant use. The
dispersant-use decision process described below provides quantitative data to assess
whether these arguments againgt the use of dispersants have any merit in specific saill
gtuations.

Workshop Demonstration of Disper sant-Use Decision-M aking M ethod

The workshops completed in Forida, Louisiana and Texas demondtrated the dispersant-
use decisiontmaking process developed by S Ross. Personnel from the State and
Federa agencies respongble for dispersant-use decision-making were invited to
participate in the workshop and to provide loca knowledge of the critical resources that
might be affected by marine ail spills.

The decision-making process relies on a quantitative assessment of the likely impact of
oil on critica biologica and economic resources using the approach outlined in the
amplified flon-chart of Figure 1.
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Figure 1. Dispersant-Use Decision Making Process Flow Chart




The basic process operates as follows.

?? Hrd of dl, thefate of oil from a hypothetica spill is determined both with and
without the addition of chemica dispersants. Two maps are generated that
identify the likely location of oil over time. One shows the spatid digtribution and
concentration variation of dispersed ail, the other shows the distribution and
thickness variation of surface oil.

?? Theimportant resources that could be affected by the surface or dispersed oil
cases are identified.

?? The resources are ranked as to their relative importance. Habitats usudly are
highly ranked because they support awide range of species. Man-made
breakwaters would receive alow ranking.

?? A vulnerability profile for each resource is developed. This could include defining
the life stage structure of the resource (e.g., eggs and larvae, juvenile, adult fish),
theleve of ailing (dispersed oil concentration or dick thickness) that will cause
the impact of concern (mortdity, tainting, fishery closure etc.) to each life Stage,
the geographic and vertical distribution of each resource life stage and the
commercid vaue of the resource (if gppropriate). Maps are again drawn up
showing this spatidly varying data

?? The oil fate maps are then overlaid on top of the resource map distributions and
the percent of the resource areas covered by ail at levels high enough to cause
impact are calculated.

?? The processis repeated for each resource of interest using the oil fate mapping for
both the chemically trested and untreated oil fate maps. The impact results are
documented.

?? Theimpacts are then totaled for both the dispersed and untreated spill scenarios.
Resources of higher importance are given a higher weighting in the find
accounting of impacts.

?? A decison on whether dispersant application would be gppropriate is then made
basad on these quantitative results. If asgnificantly smdler impact on the criticd
resources is demonstrated for the dispersed oil case, when compared to the
impectsif the ail isleft on the surface, then the use of dispersants can be
recommended and documentation of why the decision was made is available.

The key loca experts responsible for protecting the loca environment, and ultimately
making the find dipersant-use decison, were invited to participate in the three US
workshops completed in 1986 and 1987. These experts provided distribution and
vulnerability information for anumber of critical loca resources. The groups then
andyzed a number of example oil spill scenarios and spill impact assessments for
dispersed and untreated response scenarios. I|n many of the cases andyzed the use of
dispersants was clearly judtifiable due to the potentia for reduced damage to shordline
habitats and bird populations.



By involving the loca State and Federd personnd in the development of the spill
scenarios and resource vulnerability profiles during the workshop they were given asense
of ownership in the product and thus had more confidence in the decisons that were
made based on the outcome of the analyses.

At the end of the workshop sessions Forida and Louisiana were very enthusiastic about
the method and its potentia and Texas became awilling participant. However, it became
gpparent during the workshops that the resource agencies were interested in including a
large number of resources in the assessment process to ensure that al possible impacts
were assessed. To address this ameeting was held with key resource representatives from
al of the states bordering the US Gulf of Mexico. Key indicator resources &t risk were
identified by representatives of each State during these discussions and at the end of the
mesting 71 resources within the Gulf of Mexico were identified as being critical for
dispersant-use assessment. These resources included 5 habitat types, 5 reptiles, 2 marine
mammals, 10 invertebrates, 23 species of finfish, 23 birds, marinas, parks, and shorelines.

Development of Computerized Disper sant-Use Decision Aid

It was obvious that there were too many resources to consider usng a manua mapping
and overlay andysis, amilar to that used in the workshops, to complete the andytica
work needed for the dispersant-use decison. MIRG agreed to fund the computerization
of the process usng GIS technology and SL Ross's computerized oil spill fate and
trgectory modd. The intention was to have a system in place that could quantify and
report the impact of an ail ill on al 71 resources within areasonable time frame (within
hours of a pill) so the information would be available for decison makers shortly after a
Spill event to assst in the dispersant-use decision process.

Resource maps and vulnerability profiles were assembled with the assstance of the
resource management agencies of the states of Alabama, Florida, Louisana, Missssippi
and Texas and federal resource agencies such asthe U.S. Fish and Wildlife Service,
Nationd Marine Fishery Service, Minerals Management Service, and NOAA. An
automated, computerized system was constructed over atwo-year period. The full system
isdescribed in detail in a 1989 Internationa Oil Spill Conference paper (Trudel et d.
1989).

Sample resource maps developed for the system are shown in Figure 2. Over 400 such
maps were generated for use by the system.

The computerized system was subsequently used to evauate dispersant use tradeoffsin
various regions with various spill types and locations. 1t became clear a which locations
dispersants could be used to reduce environmenta impacts (eg. protect important bird
colonies or habitats) and where dispersed oil might cause more damage than good (eg.
near commercia oyster beds).

The State and Federd regulatory agencies that participated in the process noticed these
results and their opinions on dispersants and their potential value as a countermeasure



began to change. They redized that the potentid benefits of dispersants outweighed their
earlier concerns (adding another chemical, not removing the oil from the water, the
likelihood of maor damage to in-water species, tc.) in many Stuations.
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Dispersant Use Pre-Approval Zones

In the late 1980's and early 1990’ s the State and Federa regulatory agencies became
more eager to use dispersants and started questioning why they were not being
considered in some response operations. The approval process was still somewhat
cumbersome at this time and response agencies had not yet fully geared up for rapid
dispersant response. Quick approval was seen as essentia to respondersinvesting in
dispersant response equipment. Digpersant operations are more effective when the ail is
fresh and not spread over too large an area.

Pre-approval for the use of dispersantsin small areas such as the L ouisiana Offshore Qil
Aatform (LOOP) and the lightering zone off Galveston Texas was established. Ina
paper given by the U.S. Coast Guard at the 1997 International Oil Spill Conference
(10SC) (Calhoun et. al. 1997), these pre-approva s were described as complicated,
cumbersome and seldom used. The Regiond Response Team (RRT) in Region VI
recognized that an effective decison-making process incorporated into a pre-approva
plan was needed if dispersants were to be an effective countermeasure. Having
recognized thisthe RRT for Region VI gave On Scene Commanders (OCSs) authority to
use dispersants off the coasts of Louisiana and Texas under specific conditionsin January
of 1995. Details of this pre-approva process can be found in the aforementioned paper by
Cahoun.

Similar dispersant pre-authorization zones have been established throughout the United
States. A summary map of pre-authorization zones along US shores can be found at
(http://Amww.uscg.mil vrp/maps/disomap.shitml). Presently only the states of Oregon and
Washington do not have pre-authorization zones for the use of dispersants.

Accounts of dispersant use on actud soillsin US Gulf of Mexico waters sncethe
implementation of the pre-approva process can be found in the proceedings of the 2001
|OSC (Kaser et. a. 2001, Stoermer et. a. 2001).

Application of digpersants in these pre-authorized zones generaly must be accompanied
by programs to monitor both the effectiveness of the dispersant and effects of the
dispersed ail on the local resources. A dispersant - effectiveness monitoring program
caled SVIART has been developed by a number of US agencies and isimplemented by
the US Coast Guard during dispersant gpplication programs to determine if the
dispersants are working. Details of this monitoring program can be found at the following
web address (http://response.restoration.noaa.gov/oilaildSMART/SMART . pdf).

Effects monitoring plans are generaly incorporated into a company’ s contingency plan if
dispersant use is a proposed countermeasure operation. Each environmenta monitoring
plan is unique to the environment for which it is intended.



Changing Attitudes Concer ning Disper sant Use vs Conventional Cleanup
Techniques

After the Exxon Vadez spill the US Coast Guard implemented requirements for oil-saill
remova equipment in vessal and marine-transportation-related facility response plans.
These response plan equipment capability limits (CAPS) specify the amount of oil that
must be recovered using available equipment (in-house or by contractor) that must be
deployed within specific response times. The Caps guiddines put in place in the mid-90's
alow for areduction in mechanical recovery capability of up to 25% in areas where

1) dispersant pre-authorization isin place, 2) the spilled ail is chemicdly dispersible, and
3) adigpersant application capability isin place. Dispersant use is not mandated in any
way under the existing guidelines but credit for their availability can be obtained. The
CAPS guiddines are currently under review and the USCG is proposing that contingency
plan holders be required to have pre-pill planning arrangementsin place for the use of
dispersants. Theses new rules would make having a dispersant capability mandatory and
remove the 25% credit for their availability. Thisis evidence of further movement
towards the acceptance of dispersants as a viable and vita spill countermeasures option.

SUmmary

Prior to the mid 1980's chemica dispersants were not serioudy considered alegitimate
soill response toal in the United States. The Marine Industry Research Group sponsored a
series of dispersant-use decision-making workshops in the US Gulf of Mexico in 1986
and 1987. These workshops were attended by the state and federal agencies responsible
for resource management and dispersant-use decisons in the region. This effort helped
illugtrate the potential benefits of dispersant use to those responsible for their regulation.

A change of attitude towards the use of dispersants began and dispersants started to be
congdered asaviable oil spill countermeasure in appropriate circumstances. Pre-
approval zone were established in the US Gulf of Mexico in the early and mid-1990's to
facilitate the quick gpplication of dispersantsin the event of aspill. As examples of the
successful use of dispersants grew so did their acceptance in other US Regions. At this
time digpersant pre-authorization exigtsin someformin al coastal states except Oregon
and Washington. Thereis currently arule change being proposed by the US Coast Guard
to require contingency plan holders to have pre-aill planning arrangements in place for
the use of dispersants.
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