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ABSTRACT

In December 1997, an international project agreement was signed a Kyoto for a collaboraive study of the
direct injection of carbon dioxide into the degp ocean. After a detalled Site selection process, a Ste off the Kona
coast of the big idand of Hawai was chosen in March 1998, The Naurd Energy Laboratory of Hawali
Authority, a quas-governmental organization, would host the project, patidly due to the impresson tha
permitting would be farly draightforward in the Laboratory’s ocean research corridor. A Hawalii-based project
generd contractor was hired, steering and technica committees were formed, and a multi-year public outreach
program was planned to engage the Hawaian public about the carbon sequestration project. Before the
outreach program was Set to begin, the public learned of the project through an article in the loca newspaper. A
few members of the community organized a group, the Codition Againg CO, Dumping, to protest the project.
The group’s concerns went well beyond the ocean environment and included sentiments ranging from “Not-1n-
My-Backyard” to native Hawaian sovereignty and oppostion to fossl fues. Three mgor battles played out
involving multiple agencies on the date and federd level. Each baitle is reviewed athough taken together the
various battles can aso be seen as a successful drategy of delay by the oppostion. This paper summarizes key
events in the project’'s evolution, discusses the lessons learned from the experience, and provides
recommendations for dedling with public and inditutiona perceptions for future carbon sequestration projects.

INTRODUCTION

The United States Depatment of Energy (DOE), New Energy and Industrid Technology Development
Organization of Jgpan (NEDO), and Norwegian Research Council (NRC) entered into a Project Agreement for
International Collaboration on CO, Ocean Sequestration in Kyoto on December 4, 1997 [1]. By signing the
agreement during the Third Conference of Parties to the United Nations Framework Convention on Climate
Change (COP-3), the groups demondrated their commitment to mitigating climate change, but dso opened
themsdves to internationa scruting. DOE, NEDO and NRC agreed to an initid fidld experiment on ocean
carbon sequedration via direct injection. These origind “sponsors’ were later joined by the Commonwedth
Scientific and Industrial Research Organization (CSIRO) of Australia, Natura Resources Canada (NRCan) and
the SwissSwedish firm Asea Brown Bovery (ABB). The sponsors crested a Steering Committee (SC) to
manage the direction of the project. In addition, a Technicd Committee (TC) consging of the participating
research inditutions was formed to guide scientific agpects.  The purpose of the initid experiment was to secure
reliable fidld data that could be gpplied to understand how the chemicd environment of the deep ocean is



perturbed by direct injection. The data would be used to develop modds to accurately predict chemica changes
for a range of injection scenarios.  This would be the firgt criticadl step in undersganding the environmenta
impacts of the direct injection of CO, into the ocean. If the initid experiment was successful, it was hoped that
there would be subsequent field evauations of increasingly larger scae.

SITE SELECTION

The TC undertook a comprehensve sudy to determine the dte that would best fulfill four experimentd gods
(1) invettigate carbon dioxide droplet plume dynamics through quditative and quantitetive methods, (2) clarify
the effects of hydrates on the dissolution of carbon dioxide droplets through quditative and quantitative
methods, (3) trace the evolution of the carbon dioxide-enriched seawater by performing three-dimensond
mapping of veocity and acidity; and (4) assess the biologicd effect, with gpecid emphasis on bacterid
biomass, production, and growth efficiency due to changes in seawater acidity [2]. Based on these gods, the
TC sought a deep water location sufficiently close to shore in order to minimize transportation costs (for an on
shore CO, ddivery system), temperature and dendty gradients representative of a future sequedtration dSite,
aufficient infrastructure to house and support the project, and a draightforward process for obtaining any
required permits. The TC found that not only did Hawaii meet these criteria, but that it had other advantages.
The project’'s generd contractor, the Pecific International Center for High Technology Research (PICHTR) was
ale to facilitate extramurdly funded research projects such as this internaiondly-funded fidd experiment.
The Naturd Energy Laboratory of Hawaii Authority (NELHA), where the project was to be housed, operated a
designated “ocean research corridor” a Keahole Point in Kona, Hawai. The location offered cam sees,
practicaly al the time, but more importantly it was impressed on the TC that the designated corridor would
offer an easer permitting process than other experimenta locations. For example, a compliance certification
permit from the United States Army Corps of Engineers was obtained in a matter of weeks. There were
disadvantages of NELHA, the most important being a history of disputes with its neighbors, however the TC
decided to move forward with the site [3][4].

CREATION OF A PUBLIC OUTREACH STRATEGY

With the help of a marine policy expert, the SC began to develop a public outreach drategy for the project. The
god was to creste a gradua outreach program that would build a condituency and enable loca citizens to
participate in the design and progress of the project. Scientists would work with environmental groups and
local stakeholders to build understanding and incorporate concerns into the experimenta protocols.  Although a
draft public outreach proposad was developed in early 1998, it did not receive funding until nearly a year later.
There was no provison in the initid project agreement for funding public outreach, therefore, an amended
budget had to be agreed upon by dl the sponsors. This funding bureaucracy moved dowly.

PROJECT GOESPUBLIC

On March 18, 1999, the first article about the experiment—a short, reatively balanced piece—was published in
the local newspaper, West Hawaii Today, entitled, “Feds to Test Impact of Dumping CO. into Kona Waters'[5].
The project’s public outreach program had not yet received funding by the time the article was published, and
the project team had to face numerous inquiries from the public and press without adequate resources. With the
help of a former representative to the Hawaii State Legidature, the project team andyzed the aftermath of the
aticle They found that the public fdt left out of the discusson and would become incressingly skepticd
unless actively engaged. The project team responded by accderating the funding proposals for outreach,
cregting a new outreach plan, and establishing a website where the public could learn more about the proposed
experimen.






THE BATTLES

Three “battles’ pitted members of the project team againgt locd activists. The project team conssted of the
project’s sponsors, as well as scientists based in the sponsor countries.  The sponsors had varying motivations
for pursuing the project, ranging from developing novel goproaches for addressng the dimate change problem
to pursuing some of the technica chdlenges arisng from the fluid dynamics issues The scientids saw the
experiment as a scientific project to produce outputs for a scientific audience. The project oppostion was led
by a couple of locd individuds and organized itsdf into the “Codition Agang CO, Dumping.” The oppostion
fel into three categories. (1) those opposed to the experiment itself; (2) those opposed to ocean carbon
sequedtration; and (3) those opposed to any form of carbon sequedration on principle.  Those specificaly
opposed to the experiment condsted of native Hawaians and members of the fishing community. Many were
motivated by “NIMBY” (Not-InnMy-Backyard) concerns, as well as a disrust of scientists due to past
experiments in the area The fishing community feared public perception problems. There were dso some
eements of xenophobia exhibited againgt the foreign members of the project team, especidly the Japanese
[6][7]. Those opposed to ocean sequedtration felt that dthough geologic and terrestrid sequedtration were
acceptable, ocean sequediration was too much of a risk to marine fauna. Those opposed to sequedtration in
generd fdt that sequedration diverted attention and resources away from energy efficiency and renewable
energy options.

Battle1: NELHA

The project team chose to use NELHA’s ocean research corridor for the experiment, partly because of the
impression, gleaned from discussons with NELHA, that obtaining permits would be quicker than if the project
was located at an dternate Ste.  In order to locate the experiment & NELHA's facility, the project needed to
submit a forma proposa to NELHA's Board of Directors. After the project agreement was signed in Kyoto,
the project team did not gpproach NELHA with great urgency to have the experiment gpproved. The project
team’'s man concern was to ensure the technicad vdidity of the experiment. After the technicd and public
outreach details were findized by the TC and SC, the project team planned to submit a proposa to NELHA for
review.

After the project became public, the dynamics changed. Project management was now under a greater ded of
public scrutiny, and there was pressure to gain NELHA approva. NELHA's involvement was intended to be a
symbol to the public that Hawaian organizations were involved with and supported the experiment. On
October 19, 1999, NELHA'’ s board approved the project.

The project team adso wanted to respond to the public's concerns about the experiment. A suggedion from
businesses located in an adjacent research park managed by NELHA was for the experiment to take place
further away from shore because of the perception that the experiment may harm historic and culturd
preservation areas. The TC had aready been discussng the option of an offshore CO, ddivery system; a recent
Norway deep spill experiment demonstrated that such a system was not only achievable, but also cost-effective.
The TC changed the experimental protocol to a vessd-based system. As the project team moved further into
the experiment, it came to see that NELHA'’s ocean research corridor did not confer any permitting advantages.

The experiment would till need to obtain federd, state and loca permits, dthough NELHA offered to serve as
a"go between” for obtaining permits, permits would still need to be obtained.

Throughout 2000, NELHA was coming under increasing pressure from the oppostion to rescind its gpprovd.
The project team did not view this as a critica battle because the advantages of staying a NELHA were
dwindliing. Responding to the growing pressure from the oppostion, NELHA’s board voted to rescind its
gpprova on February 20, 2001. While some opposition groups spun the decison as NELHA'’s disappointment
with the technicd merits of the experiment, the project team was able to put NELHA on public record that the
withdrawd was not due to technica reasons, but rather contractua reasons—the decison to move from a shore-
based CO, ddivery sysem to a ship-based system congtituted a mgor change in the project contract. Although



the project oppostion fought hard to have NELHA rescind its approva, the project team did not put up much
resstance. Thusit wasalargey uncontested victory for the opposition.

Battle 2: Hawaii State Legislature

Riding on its NELHA “victory”, the oppostion went to the Hawaii State Legidature to obtan a ban on the
project. Four resolutions were introduced in the legidature in March 2001, three of which were killed in
committee before discussons even took places The resolution that was discussed a an Energy and
Environmental Protection Committee hearing on March 22, 2001 “opposed any resumption of the proposd to
conduct carbon dioxide experiments off the Kona coast’[8]. Proponents of the resolution (those againg the
experiment) offered testimony in ora and written forms. Among the reasons cited were NELHA's denid of a
permit to the project, the potentid for “dgnificant” damage to biologicd life, the culturd and rdigious sanctity
of the ocean, economic liability due to decreased tourism, and the international nature of project funding.
Unlike the NELHA batle the legidative batle was one that the project team intended to fight and win.
Tesimony was gahered from twenty-four scientists throughout the world opposing the resolution, as wel as
the Executive Director of NELHA and the Char of NELHA’s Research Advisory Board. The scientists
testified on the importance of climate change research and the fact that there would be zero sgnificant impact
on the environment by the experiment.

After the committee hearing, it was clear tha the legidature would not oppose the experiment.  Proponents
redrafted the resolution to make it more amenable to passage by the legidature. The new resolution caled for
the United States Congress to enact stronger energy efficiency and renewable policies, and for the experiment to
comply with applicable regulations (which the project team was doing anyway). The revised resolution passed
the committee unanimoudly and was adopted by the full legidature as HCR64 HD1 SD1 on April 25, 2001.

The project team fdt that the initid resolution draft mischaracterized the events that transpired and did not
address the purpose of the experiment accurately. Given the NELHA developments, the oppostion sought to
press harder to have the project driven out of Hawai completely. In addition, a legidative success could lend
the Codition more legitimacy. The revised resolution was essentidly neutral toward the experiment.  The
project team won this bettle; it was abdle to get the firgt resolution draft that caled for a ban of the experiment
thrown out, and replaced by aresolution neutrd to the experiment.

Battle 3: Permitting

The United States Nationd Environmentd Policy Act (NEPA) requires that federd agencies consder the
environmental impacts of proposed actions through the preparation of an environmenta assessment (EA) or
environmenta impact datement (EIS). If no sgnificant impact is found during the NEPA process, the agency
must prepare a Finding of No Significant Impact (FONSI); the FONSI presents reasons why an action will not
have a dgnificant effect on the human environment. Agencies may not be subject to an EA or EIS if they can
obtain a categorica excluson.

In January 1999, the project team was advised by DOE's NEPA office that the project would not quaify for a
categorical excluson, and would therefore need to prepare an EA. The categorica excluson was not obtained
for two mgor reasons. (1) any experiment deding with the ocean would raise eyebrows, and especidly since
the experiment was to take place near a marine sanctuary; and (2) DOE wanted to dlay the fears of concerned
citizens. The project team had anticipated that the categorica excluson would be approved, and thus a one-
year delay would be required to prepare the necessary permit documents. As part of the EA process, a public
meeting was held in October 1999 that included representatives of the TC, DOE and PICHTR who made
presentations to an audience of about thirty people. On August 8, 2000, a draft EA was released for public
review and comment. The document outlined potentid environmental consequences of the experiment at
various locations, and tentativdly did not see the ocean environment being dgnificantly impected by the
experiment. The opposition had hoped that a sgnificant impact would be found. Approximately two hundred



comments, both for and againgt the experiment, were received. DOE issued a find EA eight months laer in
April 2001, followed by a FONSI in May 2001. The FONSI was contingent on severd mitigation measures and
recommendations intended to further reduce perceved uncertainties and public concerns about the fied
experimen.

The result of the permitting baitle was a draw. The project team lost its battle for a categoricd excluson, while
the oppogtion log its bettle to deny a finding of no dgnificant impact.  Stll, this and every other batle led to
ggnificant ddays, which were important steps to victory by the opposition in the larger “war”.

LESSONSLEARNED
The Project Was a Lightning Rod

Even when some of the opposition leaders were asked about the project, they admitted that the field experiment
would be environmentally benign. Why then did the discourse become so heated? A mgor reason was the
experiment had severa dements that dirred up strong emotions.  The experimental Ste was not just any lab—it
was the ocean. In Hawaii, the ocean dtracts animated discourse because of the large fishing and tourism
indugiries, as well as for indigenous religious reasons. In addition, carbon sequedration is viewed by some
environmentaids as a way of perpetuating fossl fuds rather than introducing renewables or other forms of
energy perceived as more benign. The project dso showed concerns by some residents of Hawaii that
foreigners may come into thelr communities to destroy their oceans.

Pay Attention to Local Benefits

With dl the emotiondly charged issues surrounding the experiment, Hawai was clearly not the best place to
sarve as hos.  The combination of environmenta and naive Hawaiian groups and wedthy retirees means that
people can mobilize around an issue very quickly. In addition, local resdents perceived no benefits from the
project, but saw many potentia risks. One might have thought that problems associated with climate change
(such as sea levd rise or cord reef bleaching) would have been particularly sdient for resdents of Hawaii, but
this was not so. They did, however, perceive a myriad of problems, such as ham to marine life and potentia
economic disruptions.  This is representative of the climate change problem in generd. The cods ae
concentrated, but the benefits are diffuse—and given the long-term nature of the problem, it is hard to simulate
action. Members of the project team have suggested that the project might have been better served at a location
where there might be more tangible benefits deriving from the project, eg., where permanent sequestration
might take place or an area more receptive to carbon sequestration as a pathway to a climate change solution.

If You Want to Make a Splash, You Better Have Enough Resources

From the very beginning of the project, the sponsors intended to give the experiment high vighility. They
sgned the project agreement during COP-3 in Kyoto, the mogt visble place one could sign a cooperdative
research agreement. Unfortunately, the project team was not given enough resources to ded with the public. It
was forced to pick and choose its battles; investing resources in public relations and outreach would be a the
expense of science [9]. The battles that the project team chose to fight, it won. The project team was not able
to fight every battle, and as a reault it lost the war. One can debate the merits of going public versus not going
public, however if aproject decides to go public, it must be willing to put resources behind its decison.

The Public Can Become Fearful when a New Technology |s Not Explained and Skeptical when It Appears
that the Public Has Been Excluded from the Decision-Making Process

While going public can open a project up to criticism from the public, problems can dso result from daying
dlent. By the time the project team had its firsg public meeting, the locd community had dready been



“educated” about carbon sequestration by the oppostion. A first encounter with a technology can often shape
the perception of that technology. Many resdents of Hawaii did not understand the nature of the carbon
cyde—that much of the carbon dioxide currently being emitted worldwide will enter the ocean. In fact, some
resdents drove around with “Stop CO, Dumping” bumper gickers, with the bumper sicker placed squardy
above the vehicle's tailpipe [10]. Some members of the public thought that the entire Keahole ecosystem would
be destroyed by the experiment, when in fact even Codlition leaders admitted that no catastrophe could possibly
have happened. Residents adso voiced the opinion that if the experiment was not dangerous, then the scientists
would have told the public earlier. They thought that the project team must have been hiding something. If one
intends to go public, then the outreach program should occur at the beginning of the process. If the opposition
is ableto reach the public firdt, it will be able to shape the debate on its own terms.

EPILOGUE

After the FONSI, DOE took geps to find an dternate ste in Hawaii. It settled on a United States
Environmental Protection Agency (EPA)-designated ocean dredged materid disposal dte in Nawiliwili, Kaual.
The project team submitted an gpplication for an EPA permit. However, it quickly became apparent that the
time required to secure a permit “was kecoming excessve’, and the project team decided to withdraw its permit
goplication [11]. The team is implementing a contingency plan to hold the experiment in Norway in the
summer of 2002.

REFERENCES

1. U.S. Department of Energy (1997). U.S., Japan, Norway Sign First Kyoto Agreement;

Will Jointly Sponsor Tests for Long-Term CO, Disposal. U.S. Department of Energy Press Release December
4.

2. Adams, E., Akal, M., Golman, L., Haugan, P., Herzog, H., Masuda, S., Masutani, S., Ohsumi, T., Wong, C.S.
(1998) at Fourth International Conference on Greenhouse Gas Control Technologies, Interlaken, Switzerland.
3. Tummons, P. (1991). Environment Hawaii 1, 1.

4. Star-Bulletin Saff (1998). Hawaii Sar-Bulletin September 21.

5. Command, B. (1999) West Hawaii Today March 18.

6. Lambeth, R. (2001). West Hawaii Today February 18.

7. Omandam, P. (2001). Honolulu Sar Bulletin July 10.

8. Hawaii State Legidature (2001). House Concurrent Resolution 64, 1.

9. Natargjan, P. (2001) Pacific Business News June 8.

10. De Lallis, B. (2001) Gannett News Service July 13.

11. Gewin, V. (2002) Nature 417, 888.



