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May 11, 1992, Valdez, Alaska

The City of Valdez appreciates the opportunity to formally
comment on the April 1992 Restoration Framework prepared by the
Exxon Valdez 0il Spill Trustee Council. The City of Valdez has
followed, with great interest, tpe negotiation and settlement of

the Exxon Valdez litigation and the establishment of the Trustee

Council and the mechanism to distribute money from the Exxon Valdez
Trust Account. |

It is clear that the issues that the Council must address are
complex and contentious. The creation of a process to simplify
this complexity and frame the issues sp.that they may be addressed
in an expeditious way is a laudable goal. However, the City of
Valdez sees two things hgppening as this process marches forward
that deviates from what it believes to be the original intent of
the Exxon settlement.

First, there is both a focusing and spreading of issues that
is taking place simultaneously. On the one hand, we see
restoration being focused primarily in the areas of habitat
replacement and near-shore restoration. But simultaneously,
discussions are taking place regarding timber purchases and other

types of "acquisition of equivalent resources" far from those areas
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most severely affected within Prince William Sound. The City of
Valdez believes, first and foremost, that the acquisition of
equivalent resources be done judiciously and in areas most directly
affected by the oil spill and its damaging effects. The City of
Valdez sees the Trust Settlement monies being used as a grab-bag of
funds to address logging vefsus conservation issues far away from
the oil spill site. This must be contrary to the original intent
of the settlement.

The Valdez City Council unarimously passed Resolution #92-45
at its April 20, 1992 meeting. This Resolution addressed the
expenditure of funds under House Bill 411, which is before the
Alaska State Legislature. House Bill 411 addressed the
appropriation of funds from the Exxon Criminal Plea Agreement.
Many of the concerns the City of Valdez expressed with regard to
House<Bill 411 can also be applied to the scoping work being done
by the Exxon Valdez 0il Spill Trustee Council. The City believes
that the definition of restoration, which includes "restoration,
replacement, and enhancement of affected resources, acquisition of
equivalent resources and services; and long-term environmental
monitoring and research programs directed to the prevention,
containment, clean-up, and amelioration of oil spills, " is weighted
almost entirely toward a very narrow definition of restoration and
focuses on the replacement and acquisition of resources.

Based on the language from this Resolution, which I would like
to provide to you for your record, the City of Valdez believes that
funding from all Exxon Settlement funds should be based on a

relationship between the area of greatest impact from the oil spill
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combined in close proximity to how those members vote in local
elections. If the Exxon Trustee Council wants to have a fair and
democratic process for the consideration of how Exxon trust funds
should be spent, it must rely more, if not exclusively, on local
government positions. Much of what the Exxon Trustee Council is
trying to replicate, in termé of bringing together interest groups,
is carried out on a daily basis by the local go&ernments of Prince
William Sound, the Kenai Peninsula, and Kodiak. If the Exxon
Trustee Council wants to come to a consensus, or at least a fairly
derived decision, on funding, governmental structures that are
already in place and have been in place for 90 years or more should
be used. Local government is here for the long haul.

And why haven't local governments been more involved? This,
I believe, is an intéresting dilemma. Speaking for Valdez, we have
been inundated with new demands following the Exxon Valdez oil
spill. The City is active in the Regional Citizens Advisory
Council that was established for Prince William Sound. The City
spends thousands of dollars each month to participate in this
process. The City of Valdez follows, with interest, the proposals
for advanced rule making under the 0il Pollution Act of 1990 being
put out by the U.S. Coast Guard. The City spends time and -dollars
monitoring legislation, like House Bill 411. And finally, we seek,
as best we can, to track the arcane process of establishing
criteria for the use of Exxon settlement funds. State and Federal
agencies have been reimbursed from settlement funds for work they
have done, but the same cannot be said for local governments. But

cities, because they are broad based constituents and provide
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numerous services to a wide array of individuals, businesses, and
interests, have other things to worry about. Snow needs to be
plowed, sewage needs to be treated and disposed of, trash needs to
be hauled, and a hundred and one other local government services
must be provided. Because we represent a shot-gun approach and not
a rifle shot, local governments have not been able to bore into the
"Exxon Valdez process" like single-minded environmental, timber,
Native land, and tourism groups or individuals.

If I were on the Trustee Council, or a staff to the Council,
1 might ask why this is the case. Believe me, it's not because
local governments do not care; it is because we have been impacted
by the Exxon Valdez spill and its Bureaucratic aftermath and yet we
must live within budgets that have been stretched or severely
.damaged because of incidents arising from the Exxon Valdez oil
spill.

Local governments deserve to be heard. I believe they deserve
to be fully considered for projects that will assist in
restoration, replacement, enhancement, or rehabilitation of natural
resources. Local governments will surely be affected by the
expenditure of funding in the o0il spill affected region and they
will be impacted much more than special interest groups. °*

There is a saying among 0ld Town Valdez residents that they
survived the 1964 earthquake, but they did not know if they were
going to be able to survive the well intended, but "string
attached" assistance from the Federal and State government that

followed. Local governments rode out the largest oil spill in U.S.

history, but now comes the assistance with more complexity and
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strings than earthquake survivors would ever dare image and endure.

This is not to say we do not want the assistance, but local
governments are different and recognize both edges of the sword.
The infusion of dollars during the oil spill, the expenditure of
restoration and enhancement funds will represent the unnatural
expenditure of funds, a faise economic development, if you will,
which may displace Jjobs and impact 1local economies in many
unforeseen and unknown ways. As a government, we must address
issues that special interests do not even think about. That alone
makes us different enough to demand more recognition in the
advisory process.

Local governments are a natural resource, as are the people
that they represent. Local governments could and should be
partners with the Trustees 1in representing their respective
governments. Combining special interest groups into a public
advisory group based on something less than elected representation
seems very unusual. The process could be assisted a great deal by
forming a broad-based group that already represents the special
interests listed. Let local governments work among themselves, as
representatives (and sureiy they are through the electoral process)
with the issues which this group must address. The process seems
complex enough without re-inventing a group that already exists in
the form of the State's local governments; governments that have
been afforded broad powers under the Alaska State Constitution and
Title 29 of the Alaska Statutes. Tribal governments should be
afforded the same recognition. A process relying on special

interest groups, which are not elected and may not even represent
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the best interests of the State of Alaska, much less Prince William
Sound, is a process that is flawed from its very beginning. The
City of Valdez will be happy to participate in the public advisory
group process, but our voice, the voice of 4500 people, will be
drowned out by organizations that represent far fewer because their
aims are much narrower. Tﬁat concludes my formal comments. The
City is working on more specific comments, which it will pass on to

you soon. I will be happy to answer any questions you may have.
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ational Parks

PO Box 202045

Anchorage, AK 99520
June 3, 1992
Document |D Number
20052
Dave Gibbons, Acting Administrative Director A-92 WPWG

Restoration Team
Exxon Valdez 0il Spill Trustees

@ B-93 WPWG

645 G Street
Anchorage, AK 99501 Q C-RPWG

Re: Volume 11 D D'PAG

1992 Draft Work Plan
Q E-MISC.

Dear Mr. Gibbons,

I am writing on behalf of the National Parks and Conservation
Association (NPCA), America's only national, non-profit citizens
organization that focuses on park concerns. Our over 285,000
members nationally, including over 2,300 in Alaska, promote the
protection, preservation and public understanding of our Nation's
national park system through diverse activities. NPCA appreciates
this opportunity to comment.

NPCA notes that the long-promised studies were not released until

Monday, June 1lst. Comments for this document are due Thursday,
June 4th. The Exxon-Valdez o0il spill touched lands and waters
belonging to all Americans. Yet, the actions of the Trustees

regarding the studies precludes nearly all living outside of Alaska
from reviewing public information. Certainly such a short timeline
makes it nearly impossible for those in Alaska to review these
newly released studies before the comment deadline. The continued
withholding of economic studies keeps the public from
understanding. How is the public to offer informed comments about
their resources? This withholding of information, printing few
copies of documents and short timelines need to stop. The public
expects to participate fully and with full information in the
decision making process for restoration of their damaged resources.

In general, this Draft Work Plan is quite biased toward studies and
activities focused on <commercial and sport fish species.
Additionally, this Plan 1is biased toward management and
manipulation activities, not habitat protection and acquisition.
As stated in our comments for the Restoration Framework document,
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NPCA recommends that habitat protection and acguisition b¢_giv
concurrent consideration in the restoration process. NPCD ﬁ'i&c
shares concerns about funding closeouts of studies. All cl&s%ﬁﬂf?“'——”
need to justify future use of that particular study before funding

is allocated.

NPCA reminds the Trustess that natural resources damaged 1include
far more than fish. In yparvicular, NPCA does noct suppert
Resteoration Project #1133, ked Lake Sockeye Salmon Restoration.
This project sounds much 1ike the one at Tustamena Lake, Kenai
Wildiife Refuge. Restocking a wild lake with hatchery salmon
creates more problems and does not provide the commercial fish
expected. Quite frankly, NPCZ gen=srallv does not support using
settlement money for habitat manipulation for the benefit of
commercial users. This project nesds to be shelved.

Fish/Shellfish Study #27, Scckeye Salmon Overescapement is also of
concern as it ties to the above mentioned project. While studying
and monitoring are of value, WPCA remains concerned about the focus
on commercial fish.

NPCA 1is pleased to see projects focused on cultural/archeological

resources, Archeology Study # 1, Archeological Survey and
Restoration Project #104A, Archeological Resources Protection: Site
Stewardship. NPCA however 1is guite amazed to find that the
National Park Service is not involved in the either of these
projects. NPCA wants to know why. It is our understanding that

many of the sites damaged are under the jurisdiction of the
National Park Service. WNot funding a agency does not preclude that
agency's legal responsibilities for management of public resources.
For the Trustees to ignore or even choose to not fund a particular
agency's involvement, does not lessen the Trustees' legal
responsibilities for restoration of all public resources that were
and continue to be damaged. ,

In addition, Restoration Prcject #92, Geographic Information System
Technical Support, does not list the National Park Service. Over
900 miles of naticonal park coastline were effected by the o0il spill
and wildlife, wilderness and other resources were and continue to
be damaged. Again, NPCA wants to know why the National Park
Service is not listed with this proiect. The NPS must be included
and allccated adequate funding.

NPCA dces not support Restoration Project #102, Coastal Habitart
Restoration because there 1s no information provided. HPCA isg
concerned about funding proejects without sufficient and adequate
information provided from which to make a reascned decisicen.

WPCA understands that soms projects were put on held and ma:
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discussed later this spring. NPCA is concerned about the timelines
for public participation in project choice and funding decisions.
The Trustees need to establish clear, published guidelines (with
timelines) for project selection, review and funding. NPCA reminds
the Trustees that the public outside of the State of Alaska expects
their participation to be meaningful.

Thank you for your consideration of our comments. I look forward
to a tlmely response to my questions regarding the involvement of
the National Park Service. y ik o I can provide additional

information, please let me know.

/

~Sincere1y/ g

Mary G /isco Dumwmmnm”“

Alaska’Regional Director 20605129
{

- |9 A2 wewg
& 8-95 wewg
0 C-Rrwg
Q 0-pg

Q E-Msc.




éowmeuis

EJEE L,
=so|=T E0 s
R R
g€ ° - 0 © © W
Bl @
STl oo o
Suite 101, 4175 Tudor Centre Dr.
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(907) 562-3339
FAX: (907) 562-7223

April 22, 1992

EXXON Valdez Trustees
645 G Street
Anchorage, Alaska 99501

As you are undoubtedly aware, new techniques in molecular genetics

_ are being developed at a very rapid rate. These are resulting in great advances
in medicine, agriculture, animal science, and evolutionary biology. These
techniques are also becoming widespread in natural resource management
and associated research. Perhaps the best known examples are the application
of protein electrophoresis to the study of genetic stock identification in fish
and various protein and DNA analyses to understand the genetic
relationships of populations and species for classification.

LGL has developed modern genetic techniques for application to fish
and wildlife research including mitochondrial DNA (mtDNA) and nuclear
DNA analyses with new DNA amplification techniques. We have done
projects on salmonid and marine mammal stock identification for private
industry, the U. S. Fish and Wildlife-Service Alaska Research Center, and the
National Marine Fisheries Service. Projects are now being completed and
manuscripts prepared on the population genetics of Arctic cisco, chinook
salmon, chum salmon, sea otters, walrus, and sea lions. Other projects
underway include identification of the sex of polar bears from a tissue sample,
and population genetics of white-fronted geese.

LGL has recently expanded the genetics division to include the state of
the art in automated DNA sequencing services and toxicological genetics. We
have the capability to analyze mtDNA and nuclear DNA variation. These
analyses include a wide spectrum of applications from higher level
taxonomic studies to family level analysis of DNA fingerprints.

It is clear that genetics technology is increasing at such a rate that
individual labs have a hard time keeping up. For example, LGL recently
expanded to include state of the art automated sequencing services. This
required an investment of over $150,000 for equipment and the additional




expanded to include state of the art automated sequencing services. This Documant 1D Numbet
required an investment of over $150,000 for equipment and the additional 20001666
cost of a full time researcher. Similar investments are needed for genetic
toxicology research. O A2 VPWG

We would like you and your research staff to be aware of LGL's B7B-93 WPWG
capability and desire to conduct such analyses either in a development or |{] (-RFWG
production mode. There is no need for your agency to invest in technologi
that change very quickly, require personnel with specific expertise, and are QO D-PAG
very expensive to outfit. We can provide the service for you. O E-MSC.

We understand the research interests of your staff and suggest we can
serve as a service lab. Fish and wildlife agencies often employ contractors for
other types of analyses such as blood work or disease or heavy metals
diagnosis. In a similar way we can provide genetic analysis. Of course, we
have no interest in making management policy. However, we can provide as
much interpretation as is desired, both of the raw genetic data, and the
implications for population biology and resource management.

One of LGL's strongest points is that our geneticists are very current
and have published several papers in the use of DNA data in ecological and
population studies. This includes a strong background in contemporary
taxonomy and gene flow concepts. These of course are key topics in stock
identification, endangered species, biodiversity, and conservation biology
issues.

Attached are our corporate and individual resumes. We will welcome
the opportunity to discuss potential projects with you or your staffs. Thank
you for your consideration. v

Sincerely,
LGL ALASKA RESEARCH ASSOCIATES, INC.

= Y e

Steven K. Davis Matthew A. Cronin, Ph.D
Fishery Biologist Geneticist
Enclosures
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EDUCATION
1981 M.S. Fishery Science, College of Fisheries, University of Washington,
Seattle, Washington. :
1976 B.S. Biology, University of Puget Sound, Tacoma, Washington
PROFESSIONAL EXPERIENCE

1991 - Present

1988-1991

Director, Resource Management Division, LGL Alaska Research
Associates, Inc. Responsible for organization and development of a
resource management program within the firm dedicated to solving
fisheries and other natural resource management problems.

Serve as project manager, overseeing design, analysis, and report
preparation. ' Also serve as senior biologist and as liaison between
government agencies and the fishing industry.

Responsible for business development in fisheries science,
environmental assessment, commercial fishery management analysis,
and other areas of LGL’s overall corporate capabilities.

Deputy Director, North Pacific Fishery Management Council,
Anchorage, Alaska, supervising development of fishery management
plans and their amendments. Responsible for internal operations of
Council’s 11-person staff and administrative budget. Principle
manager of research projects utilizing inter and intra agency support
personnel.

Contract monitor for programmatic research and supervised budget
preparation and grant submissions. Prepared discussion papers on a
variety of resource management issues. Served as principal
interagency and industry coordinator, representing Council at
scientific conferences, industry meetings, and press interviews.

Principal staff advisor to Advisory Panel and Scientific and Statistical
Committee. Responsible for organization and development of agenda
material for Council, Advisory Panel, and Scientific and Statistical
Committee meetings.

Responsible for monitoring legislative proceedings at both
Congressional and State levels and served as consultant to legislators
and their assistants.




‘Steven K. Davis
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1981-1988

1979-1980

1978

1977

1976

Supervised preparation and dissemination of news releases on
Council meetings, hearing notices, and other appropriate information
and releases regarding Council activities.

Fishery Biologist/Plan Coordinator, North Pacific Fishery
Management Council, Anchorage, Alaska, worked with biologists and
economists in the identification and analysis of issues pertaining to
fishery management plan development and their amendments.

Described and presented issues pertaining to the fisheries which the
Council manages and contributed to the development of issue or
position papers to assist the Council in the formation of fisheries and
public policy.

Prepared biological, economic, social, environmental, statistical,
and/or regulatory impact analyses and studies for use in the
development and amendment of management plans.

Conducted c¢ritical reviews of other analyses and public processes
developed in support of plans. Coordinated, as assigned, plan
development or amendment activities with Council and its panels.
Served as liaison between North Pacific Fishery Management Council
and other agencies with which it cooperates, including tNational
Marine Fisheries Service, Alaska Fisheries Science Center, Alaska
Department of Fish and Game, other Council staffs, and International
Pacific Halibut Commission. Also served as spokesman for the staff in
discussions with Council, its committees, and the public on matters
relating to impacts of proposed fishery management regulations.

Fishery Biologist, National Fisheries Research Center - Seattle, U.S.
Fish and Wildlife Service. .

Conducted field and laboratory research on environmental effects on
salmonid outmigration and their physiological condition.

Research Aide, College of Fisheries, University of Washington.

Research Aide, Fisheries Research Institute, College of Fisheries,
University of Washington.

Teaching Assistant, Department of Biology,University of Puget Sound,
Tacoma, Washington.
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PROFESSIONAL MEMBERSHIPS

American Society of Ichthyologists and Herpetologists
American Fisheries Society

American Institute of Fishery Research Biologists

OTHER MEMBERSHIPS

Q%/O&é
O A-92 WPWG
@8- 93 WPHG
D C-RPWG
0 o-m6
0 E-Msc.

Member of the technical subcommittee of the Canada-U.S. Groundfish Committee,
1984-1991.

Member of the U.S. scientific delegation to the International North Pacific Fisheries
Commission (U.S.-Canada-Japan), 1981-1991.

Member of scientific delegation to the 1984 U.S.-U.S.S.R. bilateral meetings for cooperatlve

fisheries research. Nahodka, U.S.S.R.

Member of scientific delegation to the 1984 U.S.-Japan bilateral meetings for cooperative

fisheries research. Tokyo, ]apan

SELECTED PUBLICATIONS AND REPORTS

1991 An assessment of the Exxon Valdez oil spill on the herring fisheries of Prince

William Sound and adjacent Gulf of Alaska.

1991 An assessment of the Exxon Valdez oil spill on the shrimp fisheries of Prince

William Sound and adjacent Gulf of Alaska.

1991 An asessment of the Exxon Valdez oil spill on the king and Tanner crab fisheries of

Prince William Sound and adjacent Gulf of Alaska.

1991 North Pacific Fishery Management Council. Supplemental Environmental Impact
Statement and Regulatory Impact Review/Initial Regulatory Flexibility Analysis of
Proposed Inshore/Offshore Allocation Alternatives (Amendment 18/23) to the
Fisheries Management Plans for the Groundfish Fishery of the Bering Sea and

Alentian Islands and the Gulf of Alaska.

1991 The North Pacific Fisheries Research Plan: A user-fee program designed specifically
to provide industry supplied funds to support the federal groundfish observer
program. North Pacific Fishery Management Council, Anchorage, Alaska. North
Pacific Fishery Management Council, U..S. Dept. of Commerce. Anchorage, AK

292pp.

1989 Biological information required for improved management of walleye pollock off
Alaska. With D.S. Lloyd. In: Proceedings of the International Symposium on the
Biology and Management of Walleye Pollock, Alaska Sea Grant Report No. 89-1.

Fairbanks, Alaska.

1987 Fishery Management Plan for the Gulf of Alaska Groundfish Fishery. Published as
Amendment 16 by the North Pacific Fishery Management Council, U.S. Dept. of

Commerce:
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1987 Environmental Assessment and Regulatory Impact Review/Initial Regulatory @/B -3 WPWG
Flexibility Analysis for Amendment 16 to the Gulf of Alaska Groundfish Fishery
Management Plan. North Pacific Fishery Management Council, U.S. Dept. of U C-RPWG

Commerce. | D 0-PAG

1986 A Computer Bycatch Impact Model for Management of the Gulf of Alaska O E-MISC.
Groundfish Fisheries.

1986 Environmental Assessment and Regulatory Impact Review/Initial Regulatory
Flexibility Analysis for Amendment 15 to the Gulf of Alaska Groundfish Fishery
Management Plan. North Pacific Fishery Management Council, U.S. Dept. of
Commerce.

1986 Groundfish Fisheries Management and Bycatéh: A look to the future. 1986 Western
Groundfish Fisheries Conference, University of Alaska, Sea Grant.

1986 Efforts to obtain valid flshery statistics from domestic fishermen on a voluntary basis
have usually failed—Editorial opinion, Pacific Fishing, September 1986, Special
Interest Publications, Seattle.

1984 Environmental Impact Statement for the Bering Sea/Aleutian Islands King Crab
Fishery Management Plan. North Pacific Fishery Management Council, U.S. Dept. of
Commerce.

1984 Conservation, allocation, and enforceinent aspects of the use of pot limits and
exclusive areas in the western Alaska Tanner crab fisheries. In: A report to the
Alaska Board of Fisheries and North Pac1f1c Fishery Management Council. D. Larson
(ed.) 100p. .

1982 Distribution, abundance and outmigration timing of chum and chinook fry in the
Skagit Salt Marsh. In: Proceedings of the Salmon and Trout Migratory Behavior
Symposium, E.L. Brannon and E.O. Salo (eds.), University of Washington: 153-163.

1982 History of Tanner crab management off Alaska and the role of the North Pacific
Fishery Management Council. In: Proceedings of the International Symposium on
the Genus Chionoecetes, University of Alaska, Sea Grant Report No. 8240; 71-81.

1981 Outmigration timing and body composition of juvenile chum and chinook salmon
in the Skagit River, Washington. In: Research in Fisheries, College of Fisheries,
University of Washington.

1980 A modified fyke net for the capture and safe retention of salmon smolts in large
rivers. Progressive Fish-Culturist, 42(4); 235-236.

1979 Physiological adaptation of juvenile salmonids to environmental change. In:
Research in Fisheries, College of Fisheries, University of Washington.
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1978 Spawning ground location and determination of the English sole Parophys vetulus
in Elliot Bay, Wash. 41pp. Fish. Res. Inst. Report.

1978 Age and growth rate determination of Pacific cod, Gadus macrocephalus , of

Protection Island and Port Townsend Bay, Washingotn, 25pp. Fisheries Res. Inst.
Report.

1975 Behavorial study of Chaetodon auriga. Hawaii Inst. Mar. Biol. Special Pub. #201, 38
pp- (with E.J. Johnson and J.E. smith).

IN PREP

Proximate body composition of two species of juvenile salmonids, and its relation to
outmigration.

I3

The biological and economic impacts of restricting the Alaskan king and Tanner crab
- fisheries to the use of top-entry crab pots.

Document 1D Number
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MATTHEW A. CRONIN

Document 10 Number

Senior Terrestrial Biologist Q70601060

0—A- 92 WPWG

EDUCATION

1989
1986
1976

PROFESSIONAL EMPLOYMENT

1992-Present

1989-1992

1984-1989

@78-93 WPWG
Ph.D. Biology, Yale University .
M.S. Biology, Montana State University D C-RPWG
B.S. Forest Biology, State University of New York Q 0-PAG

College of Environmental Science and Forestry

Q E-WSC.

Senior Research Biologist, LGL. Alaska Research Associates, Inc.
Responsibilities include Program Manager for Terrestrial studies in
the North Slope oil field areas of Alaska. This includes planning
and implementing research on wildlife populations and habitat,
business development in terrestrial ecology, environmental
assessment and genetics. Programs include those focused on
ungulate migrations, waterfowl nesting, wetlands utilization and
invertebrate use of impounded areas. Supervision of terrestrial
wildlife staff.

Research Geneticist for LGL Ecological Genetics Division.
Responsibilities include collaborating with and assisting the U.S.
Fish & Wildlife Service and other clients in mitochondrial DNA and
protein analyses of sub-populaton distributions and assessing
contaminant damage on a molecular level.

Research Geneticist, U. S. Fish & Wildlife Service, Alaska
Research Center, Anchorage, Alaska. Establish Molecular Genetics
Laboratory with Nuclear Regulatory Commission license for use of
radioactive isotopes. Systematics and population genetics of fish
and wildlife were assessed with analysis of mitochondrial DNA,
chromosomal DNA, and proteins using modern molecular genetic
methods. Projects included chum and king salmon stock
identification, and population genetic structures of polar bears,
brown bears, sea otters, walrus, pintail ducks and white-fronted
geese. There will be continued collaboration in these long term
projects.

Developed and applied molecular genetics to wildlife forensics.

Integration of genetic data with demographic data required close
collaboration with wildlife biologists including field studies of
pintail ducks and polar bears.

Graduate Training, Yale University. During graduate training
became familiar with modern evolutionary biology theory and
practice for both organismic and molecular research aspects. This
includes modem systematics and its relevance to endangered species
issues and conservation biology. Graduate Teaching Assistant for
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Page 2

Bocurasal D Numb

1980-1984

1979-1980

(010!
courses in Field Ecology and Evolutionary Biology at Yale ﬂ_———
University, and Comparative Vertebrate Anatomy and Comparative §{J A-92 WPWC
Vertebrate Embryology at Montana State University. Q/B 9 W
As manager of a molecular genetics lab for Professor J.R. Powell,
Yale University, responsibilities included managing lab inventories Q C-RPWG
and radioactive material 0 0-PAG

Contracted wildlife forensic research with the Montana Department 0 E-MisC
of Fish, Wildlife and Parks. Responsibilities included developing - .
lab analyses of proteins and DNA for species identification of
tissues in poaching cases.

U.S. Coast Guard. Marine Environmental Protection Officer and
Port Safety Officer for western Alaska. Responsibilities included
planning and response to oil anid hazardous materials spills for
western Alaska, developing and reviewing environmental plans and
regulations, and recommending actions necessary to reduce the
number and severity of pollution incidents. This included
interaction with government agencies, and the oil, shipping, and
fishing industries. Responses to incidents were made in several
remote areas of Alaska including the North Slope, west coast, and
Aleutian Islands.

Other duties included vessel and port facility inspection, supervising
and training of several enlisted men and military readiness.

Forestry and Survey Technician. U.S. Forest Service, Kootenai
National Forest and Burlington Northern Timberlands, Byler
Logging, Bozeman, Montana. Jobs included general forestry work,
stand examinations, timber cruising, insect and disease assessment,
fire fighting, logging, writing silvicultural prescriptions. Mining
claim and property surveys.

PROFESSIONAL MEMBERSHIPS

American Society of Mammalogists
Society for the Study of Evolution
American Association for the Advancement of Science

PUBLICATIONS

Cronin, M.A. Submitted. Mitochondrial DNA in wildlife taxonomy and population
management: cautionary notes. Journal of Wildlife Management.

Cronin, M.A., S.C. Amstrup, G.W. Garner, and E.R. Vyse. In press. Inter and
intraspecific mitochondrial DNA variation in North American bears (Ursus).
Canadian Journal of Zoology 69.
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Cronin, M.A. In press. Intraspecific mitochondrial DNA variation in North American
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cervids. Journal of Mammalogy 73. O A-92 WPWG

Cronin, M.A. 1991. Mitochondrial and nuclear genetic relationships of deer (Odocoileus VB -93 WPW(

spp.) in western North America. Canadian Journal of Zoology 69:1270-1279.

Cronin, M.A. 1991. Mitochondrial-DNA phylogeny of deer (Cervidae). Journal of
Mammalogy 72:553-566.

Cronin, M.A., M.E. Nelson, and D.F. Pac. 1991. Spatial heterogeneity of mitochondrial
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DNA and allozymes among populations of white-tailed deer and mule deer. Journal
of Heredity 82:118-127.

Cronin, M.A,, D.A. Palmisciano, E.R. Vyse, and D.G. Cameron. 1991. Mitochondrial
DNA in wildlife forensic science: species 1dent1ﬁcanon of tissues. Wildlife Society
Bulletin 19:94-105.

Cronin, M.A. 1991. Genetic differentiation of caribou herds. Unpublished report. U.S.
Fish and Wildlife Service, Alaska Research Center, Alaska.

Cronin, M.A., I.B. Grand, D. Esler, and D.V. Derksen. 1991. Northern pintails in
Alaska and prairies have similar Mitochondrial DNA. Research Information
Bulletin, U.S. Fish and Wildlife Service. 91-110.

Cronin, M.A,, S.C. Amstrup, and G.W. Garner. 1991. Mitochondrial DNA variation in
management of North American bear populations. Research Information Bulletm
U.S. Fish and Wildlife Service. 91-61.

Cronin, M.A. 1989. Molecular evolutionary genetics and phylogeny of cervids. Ph.D.
dissertation, Yale University, New Haven, Ct.

Cronin, M.A., E.R. Vyse, and D.G. Caméron. 1988. Genetic relationships between mule
deer and white-tailed deer in Montana. Journal of Wildlife Management 52:320-
328.

Cronin, M.A. 1987. Intra and inter-population mitochondrial DNA variation in mule deer.
Unpublished report submitted to Montana Department of Fish, Wildlife and Parks,
Bozeman, Montana.

Cronin, M.A. 1986. Genetic relationships of mule deer, white-tailed deer, and other large
mammals inferred from mitochondrial DNA analysis. Master of Science Thesis,
Montana State University, Bozeman, Montana.

Cronin, M.A. and E. Hogan. 1979. Insect and disease conditions on Troy Ranger
District, Kootenai National Forest. Unpublished report, U. S. Forest Service,
Troy Ranger District, Troy, Montana.

Cronin, M.A. and D. Gochner. 1979. Mountain Pine beetle infestation in fire scorched
pines. Unpublished report, U. S. Forest Service, Troy Ranger District, Troy,
Montana.
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Manuscripts in Preparation

Variation of kappa casein mild protein genes among herds of bison and breeds of domestic
cattle. For: Animal Genetics.

Mitochondrial DNA and allozyme variation within and among subspecies of sea otters.
For: Journal of Mammalogy.

Mitochondrial DNA variation in Pacific and Atlantic Walrus. For: Journal of Heredity.
Mitochondrial DNA variation in white-fronted geese. For: the Auk.
Mitochondrial DNA variation in pintail ducks. For: Journal of Wildlife Management.

Mitochondrial DNA variation in Yukon River chinook salmon and chum salmon. For:
Canadian Journal of Fisheries and Aquatic Sciences.

Mitochondrial and nuclear genetié relationships of mule deer subspecies in the
southwestern U.S. For: California Fish and Game.

REVIEWER FOR PROFESSIONAL JOURNALS

Journal of Mammalogy
Canadian Journal of Zoology
Biochemical Genetics

Journal of Wildlife Management
Wildlife Society Bulletin

Document ID Numbe
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EDUCATION M“ WPWG
1971 B.Sc. University of Daytoh, Dayton, Ohio a C- RPWG
Q o-n
1973 M.Sc. University of Dayton, Dayton, Ohio 6
~ Q E-MISC.
1976 Ph.D. Texas Tech. University, Texas

RESEARCH INTERESTS

Cytogenetics, Genetic Toxicology, Vertebrate Evolutionary Biology

PROFESSIONAL EXPERIENCE

1989 Co-founder of LGL Ecological Genetics. Responsible for overseeing all
corporate research studies and directing research in ecotoxicology.

1977 Professor of genetics and wildlife and fisheries science, Texas A & M
University.

Administrative Experience: Member of the Executive Committee of the Faculty
of Genetics, 1980-82, 1984-present. Vice-chairman of the Faculty of Genetics
1985. Graduate Advisor and Chairman of the Graduate Affairs Committee,
Department of Wildlife and Fisheries Sciences, 1988-1989.

UNIVERSITY GRANTS AND CONTRACT RESEARCH

1987-1989 Texas Agricultural Experiment Station, Expanded Research Activity "Wildlife
Genetics.”

1987-1988 Texas Agricultural Experiment Station, program Development Grant "Molecular
Genetics."”

1986-1987 National Geographic Society "Distribution and evolution of ploidy mosaicism
in side-necked turtles.

1983-1985 Caesar Kleberg Foundation "Genetic studies in wildlife management.”

1982-1984 National Science Foundation "Cytogenetic studies of sex-autosome transiocations
in the bat family Phyllostomatidae.”

1980-1981 National Science Foundation "Chromosome studies of E]g;cfnyg."

1979-1980 Monsanto Agricultural Products Co. (through LGL Limited - U.S. Inc.)

"Taxonomic status of the Illinois mud turtle.”

1977-1979 National Science Foundation "Stability and variation of chromosomes of
Rhinoclemys and other tetudinoid turtles (Reptilia: Testudines).”
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Morales, J.C., S.W. Ballinger, J.W. Bickham, LF. Greenbaum, and D.A. Schlitter. 1990. Genetic
relationships among eight species of New World and Old World Eptesicus and Pipistrellus
(Chiroptera: Vespertilionidae). J. Mamm. (in press).

Christiansen, J.L., B.J. Gallaway, and J.W. Bickham. 1990. Population estimates and geographic
distribution of the yellow mud turtle (Kinosteron flavescens) in Iowa. Proc. Iowa Acad. Sci.
(in press).

Ballinger, S.W., S.M. Carr, L.H. Blankenship and J.W. Bickham. 1990. Allozyme and mitochondrial
DNA analysis of a hybrid zone between white-tailed deer and mule deer. Biochem. Genet. (in
press).

Lamb, T., J.W. Bickham, J.W. Gibbons, M.J. Smolen, and S. McDowll. 1990. Genetic damage in
a population of slider turtles (Trachemys scripta) inhabiting a radioactive' reservoir. Arch.
Environ. Contam. Toxicol. (in press).

Bickham, JW. 1990. Flow cytometry as a technique to monitor the effects of environmental
genotoxins on wildlife populations. In: In Situ Evaluation of Environmental Pollutants (S.
Sandhu, ed.). Plenum Publ. Corp., New York (in press).

Ruedas, L.A., T.E. Lee, Jr, J.W. Bickham, and D.A. Schlitter. 1990. Chromosomes of size species
of vespertilionid bats from Africa. J. Mamm. 71:94-100.

McBee, K. and J.W. Bickham. 1989. Mammals as bioindicators of environmental toxicity. Pp. 37-
88, in Current Mammalogy (H.H. Genoways, ed.), Plenum Publ. Corp., New York (in press).

Lee, T.L., Jr., J.N. Derr, JW. Bickham, and T.L. Clark. 1989. Genic variation in West Texas
pronghom antelope. J. Wildl. Manage. 53:890-896.

Christiansen, J.L. and J.W. Bickham. 1989. Possible historic effects on pond drying and winterkill
on the behaviour of Kinosternon flavescens and Chrysemys picta. J. Herpetol. 23:91-94.

Burton, D.W., J.W. Bickham, and H.H. Genoways. 1989. Flow cytometric analysis of the nuclear
DNA content in four families of Neotropical bats. Evolution 43:756-7635.

Tucker, P.K. and J.W. Bickham. 1989. Heterochromatin and sex chromosome variation in bats of the
genus Carollia (Chiroptera: Phyllostomiae). J. Mamm. 70:174-179.

Bickham, J.W., S.M. Carr, B.G. Hanks, D.W. Burton, and B.J. Gallaway. 1989. Genetic analysis of
population variation in the Arctic Cisco using electrophoretic, flow cytometric, and
mitochondrial DNA restriction analyses. Biol. Pap. Univ. Alaska 24:112-122.

Lee, T.E., J.W. Bickham, and D.A. Schlitter. 1989. Karyotypes of two nycterid bats from Somalia.
Mammalia 53:120-121.

Hale, D.W., B.G. Hanks, J.W. Bickham, and LF. Greenbaum. 1989. Centriolar length varability in
testicular cells from side-necked turtles. J. Submicrosc. Cytol. Pathol. 21:211-214.
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Burton, D.W., and J.W. Bickham. 1989. Heterochromatin variation and DNA content conservatism
in Geomys attwateri and G. breviceps (Rodentia: Geomyidae). J. Mamm. 70:580-591.

Bickham, J.W., B.F. Hanks, M.J. Smolen, T. Lamb, and J.W. Gibbons. 1988. Flow cytometric
analysis of the effects of low level radiation exposure on natural populations of slider turtles
(Pseudemys scripta). Arch. Environ. Contam. Toxicol. 17:837-841.

McBee, K. and J.W. Bickham. 1988. Petrochemical related DNA damage in wild rodents detected
by flow cytometry. Bull. Environ. Contam. Toxicol. 40:343-349. ‘

Baker, R.J., J.C. Patton, H.H. Genoways, and J.W. Bickham. 1988. Genic studies of Lasiurus
(Chiroptera: Vespertilionidae). Occas. Papers Mus., Texas Tech. Univ. 117:-1-15.

Bickham, J.W. 1987. Chromosomal variation among seven species of Lasiurine bats (Chiroptera:
Vespertilionidae). J. Mamm. 68:837-842.

McBee, K., J.W. Bickham, K.C. Donnelly, and K.W. Brown. 1987. Chromosomal aberrations i native

small mammals (Peromyscus leucopus) and (Sigmodon hispidus) at a petrochemical waste
disposal site. I. Standard karyology. Arch. Environ. Contam. Toxicol. 16:681-688.

Derr, J.N., J.W. Bickham, A.G.J. Rhodin, R.A. Mittermeier, and LF. Greenbaum. 1987. Biochemical
systematics and evolution in the South American turtle genus Platemys (Pleurodira: Chelidae).
Copeia 1987:370-375. .

Burton, D.W., J.W. Bickham, H.H. Genoways, and T.J. McCarthy. 1987. Karyotypic analysis of five
rodents and a marsupial from Belize, Central America. Ann. Carmnegie Mus. Nat. Hist., 56:103-

112. s

McBee, K., J.W. Bickham, and J.R. Dixon. 1987. Male heterogamety and chromosomal variation in
Caribbean geckos (Reptilia: Gekkonidae). J. Herpetol., 21:68-71.

Carr, SM., S.W. Ballinger, J.N. Derr, L.H. Blankenship, and J.W. Bickham. 1986. Mitochondrial
DNA analysis of hybridization between sympatric white-tailed and mule deer in west Texas.
Proc. Natl. Acad. Sci. U.S.A. 83:9576-9580.

Baker, R.J. and J.W. Bickham. 1986. Speciation by monobrachial centric fusions. Proc. Natl. Acad.
Sci. U.S.A. 83:8245-8248.

Tucker, P.K., and J.W. Bickham. 1986. Sex chromosome-autosome translocations in the leaf-nosed
bats, family Phyllostomidae: Part II. Meiotic analyses of the subfamilies Stenodermatinae and
Phyllostominae. Cytogenet Cell Genet. 43:28-37.

Bickham, J.W., K. McBee, and D.A. Schlitter. 1986. Chromosomal variation among seven species
of Myotis (Chiroptera: Vespertilionidae). J. Mamm. 67:746-750.

Carr, JL. and JW. Bickham. 1986. Phylogeneu'c implications of karyotypic variation in the
Batagurinae (Testudines: Emydidae). Genetica 70:89-106.
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McBee, K., J.W. Bickham, S. Yenbutra, J. Nabhitabhata, and D.A. Schlitter. 1986. Standard karyology
of nine species of vespertilinoid bats (Chxroptera. Vespertilionidae) from Thailand. Ann.
Camegie Mus. Nat. Hist. 55:95-116.

Smith, S.A., J.W. Bickham, and D.A. Schlitter. 1986. Karyotypes of eleven species of molossid bats
from Africa (Mammalia: Chiroptera). Ann. Camagie Mus. Nat. Hist. 55:125-136.

Bickham, J.W. and D.S. Rogers. 1985. Structure and variation of the Nucleolus Organizer Region
in turtles. Genetica 67:171-184.

Christiansen, J.L., J.A. Cooper, J.W. Bickham, B.J. Gallaway, and M.D. sprmger 1985. Aspects of

the natural hxstory of the yellow mud turtle (Kinosternon flavescens) in Iowa: a proposed
endangered species. Southwestern Nat. 30:413-425.

Gallaway, B.J., J.W. Bickham, and MD Springer. 1985. A controversy smrounding an endangered
species listings: the case of the Illinois mud turtle - another perspective. Herpetological
Information Service No. 64, pp. 1-17.

Bickham, J.W., P.K. Tucker, and J.M. Legler. 1985. Diploid-triploid mosaicism: an unusual
phenomenon in side-necked turtles (Platemys platycephala). Science, 227:1591-1593.

Baker, R.J., J.W. Bickham, and ML. Amold. 1985. Speciation and chromosomal evolution in the
Rhogeessa tynuda-parvula complex (Chiroptera: Vespertilionidae). Evolution 39:233-243.

McBee, K., J.W. Bickham, A.G.J. Rhodin, and R.A. Mittermeier. 1985. Karyotypic variation in the
genus Platemys (Testudines: Pleurodira). Copeia 1985:445-449.

Baker, R.J. and J.W. Bickham. 1984. Karyotypic evolution by any other name: a response to Marks.
Syst. Zool. 33:339-341.

Christiansen, J.L., J.A. Cooper, and J.W. Bickham. 1984. Reproduction in Kinosternon flavescens in
JIowa. Southwestern Nat., 29:349-351.

Sites, J.W., Jr., J.W. Bickham, LF. Greenbaum, and B.A. Bates. 1984. Biochemical characters and
the reconstruction of turtle phylogenies: relationships among batagurine genera. Syst. Zool.
33:137-158.

Bickham, J.W. 1984. Pattems and modes of chromosomal evolution in reptiles. Pp. 13-40, in
Chromosomes in Evolution of Eukaryotic Groups, Vol. II (A.K. Sharma and A. Sharma, eds.).

CRC Press, Inc., Boca Raton.

Bickham, J.W., M.D. Springer, and B.J. Gallaway. 1984. Distributional survey of the yellow mud
turtle (Kinosternon flavescens) in Iowa, Illinois, and Missouri: a proposed endangered species.
Southwestern Nat. 29:123-132.

Amemiya, C.T., J.W. Bickham, and JR. Gold. 1984. A cell cuiture technique for chromosome
preparation in cyprinid fishes. Copeia 1984:232-235.
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McBee, K., J.W. Sites, M.D. Engstrom, C. Rivero-Blanco, and J.W. Bickham. 1984. Karyotypes of
four species of Neotropical gekkos. J. Herpetol. 18:83-84.

Engstrom, M.D., and J.W. Bickham. 1983. Kafyotype of Nelsonia neotomodon, with notes on the
primitive karyotype of peromyscine rodents. J. Mammal. 64:685-688.

Bickham, J.W. 1983. Sibling species. Pp. 96-106, in Genetics and Conservation (C. Shonewald-Cox,
et al., eds.). Addison-Wesley Publishing Co. Reading.

Bickham, J.W., and J.L. Carr. 1983. Taxonomy and phylogeny of the higher categories of cryptodiran
turtles based on a cladistic analysis of chromosomal data. Copeia, 1983:918-932.

Bickham, J.W., JJ. Bill, and JM. Legler. 1983. Karyotypes and evolutionary relationships of
trionychoid turtles. Cytologia, . 48:177-183.

Dean, R.J. and J.W. Bickham. 1983. | Staurotypus salvinii. Cat. Amer. Amphib. Reptiles 327:1-327.2.

Engstrom, M.D. and J.W. Bickham. 1982. Chromosome banding and phylogenetics of the golden
mouse, Ochrotomys nuttalli. Genetics 59:119-126. _

Hobart, H.H., S.J. Gunn, and J.W. Bickham. 1982. Karyotpes of six species in North American
blackbirds (Icteridae: Passeriformes). Auk 99:514-126.

Dowler, R.C. and J.W. Bickham. 1982. Chromosomal relationships of the tortoises (Family
Testudinidae). Genetica 58:189-197.

Houseal, T.W., J.W. Bickham. 1982. Geographic variation in the yellow mud turtles Kinosternon
flavescens. Copeia, 1982:567-580.

Haiduk, M.W. and J.W. Bickham. 1982. Chromosomal homologies and evolution of testudinoid turtles
with emphasis on the systematic placement of Platysternon. Copeia, 1982:60-66

Carr, J.L. and J.W. Bickham. 1981. Sex chromosomes of the Asian black pond turtle, Siebenrockiella
crassicollis (Testudines: Emydidae). Cytogenetics and Cell Genetics, 31:178-183.

Sites, J.W., Jr., LF. Greenbaum, and J.W. Bickham. 1981. Biochemical systematics of the Neotropical
turtle genus Rhinoclemmys (Emydidae: Batagurinae). Herpetologica 37:256-264.

Sites, J.W., Ir., J.W. Bickham, and M.W. Haiduk. 1981. Conservative chromosomal change in the
bat family Mormoopidae. Can. J. Genet. Cytol., 23:459-467.

Bickham, J.W. 1981. 200 million year old chromosomes: deceleration of the rates of karyotypic
evolution in turtles. Science, 212:1291-1293.

Carmr, JL., J.W. Bickham, and R.H. Dean. 1981. The karyotype and chromosomal banding pattems
of the Central American river turtle (Dermatemys mawii) (TESTUDINES: CRYPTODIRA:
DERMATEMYDIDAE). HERPETOLOGICA, 37:92-95.
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Engstrom, M.D., R.C. Dowler, D.S. Rogers, D.J. Schmxdly, and J.W. Bickham. 1981. Chromosomal
variation within four species of harvest ‘mice (genus R eithrodontomys). J. Mammal., 62:159-
164.

Baker, R.J. and J.W. Bickham. 1980. Karyotypic evolution in bats: evidence of extensive and
conservative chromosomal evolution in closely related taxa. Syst. Zool., 29:239-253.

Bickham, J.W. and R.J. Baker. 1980. Reassessment of the nature of chromosomal evolution in Mus
musculus. Syst. Zool., 29:159-162.

Bickham, J.W., K.A. Bjomdal, M.W. Haiduk, and W.E. Rainey. 1980. The karyotype and
chromosomal banding patterns of the green turtle (Chelonia mydas). Copeia, 1980:540-543.

- Bickham, J.W. 1980. Chrysemys decorata. Cat. Amer. Amphib. Reptiles, 235.1-235.2.

Bickham, J'W. 1979. (1980). Banded karyotypes of 11 species of American bats (genus Myotis).
Cytologia, 44:789-797.

Bickham, J.W., M.J. Daniel, and M.W. Haiduk. 1980. Karyotype of Mystacina tuberculata
(Chiroptera: Mystacinidae). J. Mammal.,, 61:322-324.

Sites, J.W., Jr., J.W. Bickham, and M.W. Haiduk. 1979. Derived X-chromosome in the turtle genus
Staurotypus. Science, 206:1410-1412.

Bickham, J.W. and R.J. Baker. 1979. Canalization model of chromosomal evolution. pp. 70-84, in:
Models and Methodology in Evolutionary Theory, (J.H. Schwartz and H.B. Rollins, eds.), Bull.
Camegie Mus. Nat. Hist.,, No. 13.

Bickham, J.W. 1979. Chromosomal variation and evolutionary relationships of vespcmhomd bats
(Mammalia: Chiroptera). J. Mammal., 60:350-363.

Haiduk, M.W., J.W. Bickham, and D.J. Schmidley. 1979. Karyotypes of four species of Qryzomys
from Veracrus, Mexico. J. Mammal., 60:610-615.

Sites, J.W., Jr., J.W. Bickham, M.W. Haiduk, and J.B. Iverson. 1979. Banded karyotypes of six taxa
of kinosternid turtles. Copeia, 1979: 692-698.

Bickham, JW. and J.C. Hafner. 1978. A chromosomal banding study of three species of
vespertilionid bats from Yugoslavia. Genetica, 48:1-3.

Committee for the Standardization of Chromosomes of Peromyscus. 1977. Standardized karyotype of
deer mice, Peromyscus (Rodentia). Cytogenet. Cel Genet., 19:3843,

Bickham, J.W. and R.J. Baker. 1977. Implications of chromosomal variation in Rhogeessa (Chiroptera:
Vespertilionidae). J. Mammal., 58:448-453.

Bickham, J.W., C.O. McKinney, and M.F. Matthews. 1976. Karyotypes of parthenogentic
Cnemidophorus laredoensis and its presumed parental species. Herpetologica, 33:395-399.
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Genoways, H.H., JR. Choate, E.F. Pembleton, LF. Greenbaum, and J.W. Bickham. 1976.
Systematists, other users and uses of collections of recent mammals. Museology, 31:1-87.

Bickham, J.W. and R.J. Baker. 1976. A karyolégical study of .some neotropical turtles. Copeia,
1976:703-708.

Bickham, J.W. and R.J. Baker. 1976. Chromosome homology and evolution of emydid turtles.
Chromosoma, 54:201-219.

Bickham, J.W. 1976. A meiotic analysis of 4 species of turtles. Genetica, 46:193-198.

Bickham, J.W. 1975. A cytosystematic study of the genera (Clemmys, Mauremys, and Sacalia.
Herpetologica, 31:198-204.

Bickham, J.W. and J.A. MacMahon. 1971. Feeding habits of the westem whiptail Cnemidorphorus
tigris. Southwesten Nat., 17(|2):207-208.
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EDUCATION
1980 Ph.D Zoology, University of Georgia, Athens, Georgia
1976 M.S. Zoology, Texas Tech. University, Lubbock, Texas
1974 B.S. Zoology, Texas Tech. University, Lubbock, Texas
RESEARCH INTERESTS
Evolutionary Genetics, Population and Ecological Genetics,
Conservation Genetics, Systematics, Evolution, Cytogenetics
PROFESSIONAL EMPLOYMENT /

1989-Present

1984-Present

1979-1984
1980-1984

1977-1979

1976-1977

1976

1974-1976

Joined LGL Ecological Genetics as a Senior Scientist
responsible for directing studies of genetic variation of
natural populations.

Senior Research Associate, Department of Biology,
Washington University

Assistant Professor, Department of Biology, Baylor University
Member of Graduate Faculty, Baylor University

Predoctoral Fellow in Genetics, Department of Zoology,
University of Georgia, Athens

Teaching Assistant, Department of Zoology, University of
Georgia, Athens

Research Assistant, School of Medicine, Texas Tech.
University

Teaching Assistant, Department of Biological Sciences, Texas
Tech. University

UNIVERSITY GRANTS AND CONTRACT RESEARCH

1989-1992

1988-1989

National Science Foundation. Factors influencing
interpopulation and intrapopulation genetic variation in
bovids: The wildebeest model.

Wildlife Conservation International. Genetic techniques for
characterizing elephant populations and detecting the origin
of questionable ivory consignments.
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1986-1987 Nixon Griffis Fund for Zoological Researti—~Genetr
variability and genetic distinctness of the crowned pigeons,
genus Goura.
1985-1986 Biomedical Research Support Grant (Washington
University). Structural organizational and evolution of the Y
chromosome in natural populations.
1983-1984 University Research Committee (Baylor University).
’ Evolution of FRNA genes in mammals.
1982 American Philosophical Society. Evolutionary genetics of
muroid rodent.
1980 University Research Committee (Baylor University). Rate of
biochemical evolution in waterfowl.
PUBLICATIONS

i

Rogstad, S.H., ].C. Patton, and B.A. Schaal. 1988. A human minisatellite probe
reveals rflp’s among individuals of two angiosperms. NAR 16:11378.

Rogstad, S.H., J.C. Patton, and B.A. Schaal. 1988. M13 repeat probe detects DNA
minisatellite-like sequences in gymnosperms and angiosperms. PNAS
85:9176-9178.

Qumsiyeh, M.B., C. Sanchez-H., S.K. Davis, J.C. Patton, and R.J. Baker. 1988.
Chromosomal evolution in Geomys cytotypes as revealed by G-and C-
banding analysis. Southwest. Natur. 33:1-13.

Baker, R.J., ].C. Patton, H.H. Genoways, and J.W. Bickham. 1988. Genic studies of
Lasiurus. Occasional Papers of the Museum, Texas Tech. University 117:1-15.

Patton, J.C., and J.C. Avise. 1986. Evolutionary genetics of birds IV. Rates of protein
divergence in waterfowl (Anatidae). Genetica. 698:129-143.

Amold, M. L. Robbins, M. Engstrom, and J.C. Patton. 1983. Biochemical evolution
of six species of harvest mice, genus Reithrodontomys. ]. Mammal. 64:128-
132.

Patton, J.C.,, and J.C. Avise. 1982. An empirical evaluation of quantitative
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Dr. Dave Gibbons, Director
Restoration Team

645 G Street

Anchorage, AK 99501

Dear Dave:

I'm sorry that I only have enough time to make a few brief
comments on the Restoration Framework Vol. 1 document.

I feel that the framework is much too inflexible. To re-
quire "evidence of injury" presumes that the damage assess~
ment program was comprehensive and that researchers had a
uniform ability to detect injury. In contrast, the program
only assessed a limited number of single species of which

the detection of injury was limited to those which were the
best to measure. .

I recommend restructuring the conceptual approach and
decision-making process to acknowledge the amount of uncer-
tainty in the process (Figure 1). By all means, the resto-~
ration phase should not be limited by the inability to
detect impacts. Unless groups such as the Trustees recog-
nize and admit to the incredible amount of imprecision and
inaccuracy of the methods used for assessment, the same
measurement limitations will exist during the next cata-
strophe. Even more tragic is that research and development
of new tools will be denied an opportunity to improve the
process, and the present inefficiencies of management with
low quality data will continue take an unknown toll. I
recommend that the Trustees point out the need for develop-
ment and deployment of new technology to improve the abili-
ty to measure model parameters and build testable models.
This position on measurement is collaborated in the Nation-
al Science Foundations GLOBEC reports (1991).

The Trustee's recognition of current measurement and model
linitations will establish precedent for addressing the
"real" problem. There are few aguatic biologists that will
say that they don't need better technology and training on
how to improve measurement and incorporate the new informa-
tion into improving predictions. Even if the Trustees do
not fund the research and development to improve measure-
ment and predictive capabilities in the field of aquatic



ecology, management and the protection of natural resourc-
es, their statements will be of great importance justifying
proposals to other sources of funding.

Many believe that the damage caused by impact of an envi-
ronmental catastrophe, such as an oil spill, is convoluted
by the compensatory mechanisms of the biological assem-
blage. Thus, outside of those species that suffer direct
mortality and can be directly counted, the rest of the
impact is spread out, and probably often below our present
ability to detect injury on the species level. Personally,
I see a need to develop a better understanding of how much
resiliency a biological assemblage can sustain and how
internal biological structure (species diversity, relative
abundance, age class structure, etc.) functions as a com-
pensatory mechanism. I also recognize that this is basic
sclence and not a consideration of the Trustees, but again
it would be nice to get an endorsement for supporting
future research.

As to the options of restoring, I feel the most prudent
approach will be to protect critical habitats and to avoid
manipulations without detailed modified before-after,
control, impact experimental designs and rigorous testing
procedures. As we previously discussed, the Science Center
held a workshop on salmon enhancement practices in Prince
William Sound last fall that should be considered before
considering such options. The Center will be holding a
timber-fish and wildlife workshop this fall which may serve
as a forum to develop a better understanding on identify-
ing, locating, and developing the criteria for defining
critical habitats in the Prince William Sound. The Center
already has several agency and industry sponsors to help
match a 70K challenge grant from the Pew Charitable Trust,
but hopes for a 30K contribution from the Trustees to
complete the matching obligation.

I hope these perspectives are not too abrupt and help your
efforts because you certainly face a task of incomprehensi-
ble difficulty...the restoration of natural resources in
the Greater Prince William Sound.

Thank you for the opportunity to comment.
Y PP Y Document 10 Number

Sincerely, G- 0p 04 //E
7 b O A9 WPHG

G.L. Thomas, Ph.D. 8/8-93 WPWG

Director E}/ﬁfmﬁm
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EXXON Valdez Oil Spill Restoration
Trustee Consul’
645 G Street
Anchorage, Alaska 99501

June 5,1992

Dear Sirs,

Bio-Tech Services is a full service environmental
company,head quartered in Anchorage. We specialize
in environmental engineering and bioremediation
technology.Our company possesses a highly effective
proprietary line of natural bacteria preparations known
as UNI-REM ®). We are also partners in Spill Shield
International, which sells an all natural wood fiber
absorbent product line. Our bioremediation technology
and absorbent products have been approved by
Alaska's D.E.C.

Bio-Tech Services has developed a staff of qualified
microbiologist and chemists, oceanographers, physics,
geologists, logistical support personnel and business
managers.Members of our staff have been involved 1in
many environmental reclamation projects.

Bio-Tech Services would like an opportunity to
discuss the restoration of Prince William Sound with
the Board of Trustee. We believe our bioremediation

product line UNI-REM{R) and our technology can
assist in restoring Prince William Sound back to its
natural state.

We have included our introduction booklet for
your iformation. We look forward to hearing from you
in the near future.

Sincerely,
"Don Burke,
President
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SAFE CLEANUPS, THE NATURAL WAY E/D A
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It sometimes seems that not a day goes by that we don't read or hear of
another oil spill or waste dump site that will require considerable effort and
expense to correct. All of us, from private citizens to corporate leaders
understand that a safe, clean environment is essential to the quality of life we
expect for ourselves and our children. Unfortunately, in spite of all the
preventive measures we take, accidents happen. In a similar manner,
occasionally we discover that obsolete methods of disposal once thought
safe for indefinite periods are not nearly so effective as we once believed.

When a problem is discovered, be it a large oil spill resulting from an
accident at sea, or a relatively small problem such as leaking tanks, the
responsible parties must take steps to remove the hazard from the
environment as rapidly as possible, with minimal additional disruption from
the cleanup effort itself. There are several methods available to clean up
petroleum and other hazardous wastes, from relatively simple mechanical
means to the use of sophisticated state of the art technology. Whatever the
means employed, the goals are the same, to remove the hazard quickly,
safely, and at the lowest overall expense consistent with the desired end
result.

Some removal methods are in themselves undesirable. Methods such as
buming produce unacceptable by-products, such as soot and toxic gases, and
mechanical removal simply moves the hazardous material from one site to
another, doing nothing to eliminate the problem.

The most interesting ideas concerning removal of environmental hazards
have centered around the idea of using naturally occurring mechanisms as a
prime ingredient in the cleanup process. This is not a new idea, as the
"natural" approach has included every variation imaginable, from the "ignore
it and it will go away by itself" school to modem application of natural
counter agents, such as organisms which consume the hazardous material or
convert it to a more benign substance. It is on this last approach that Bio-
Tech Services has decided to focus its efforts, and which will be the subject
of the remainder of this document. '



NATURE HEALING NATURE

Waste products and environmentally hazardous materials have been present
on our planet since time began, long before the appearance of man, and their
neutralization was no less important in those times than it is today.
Naturally occurring environmental hazards include dead or dying animals,
vegetation, hydrocarbon seepage, noxious gases, and similar problems.
Natural forces operating over millions of years resulted in the appearance of
organisms especially adapted to waste removal. These organisms, primarily
one-celled creatures, are adept at removing undesirable material from the
natural environment and restoring balances.

The emergence of man has resulted in increasing strain on these natural
repair mechanisms, and in some cases have proven incapable of handling
the levels of pollution caused by the intentional or accidental activities of our
human population. Fortunately, man has the ability to work with his
environment to assist natural forces in the cleanup efforts, by applications of
technology such as enhanced biological methods or other techniques.

Bio-Tech Services of Alaska has spent considerable time and effort
developing several types of organisms optimized to attack environmental
hazards such as petroleum spills, pesticides, acids, and related compounds.
Their line of enhanced biological cleanup weapons is unique in the world
today, offering considerable versatility in application, and considerable cost
savings over competing cleanup methods. Bio-Tech Services products are
suitable for use in temperatures ranging from sub-freezing to more than 100
degrees (F). They may be used in areas with pH values below 4.5 and above
8.5, and will withstand salinity levels (in water) to at least 35 grams/liter.
These products may be applied directly, via spraying or tilling, or other
means as may be desirable. Bio-Tech Services application specialists are
always available for consultation to determine which product is best for each
job.
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Application of Bio-Tech Services products to the cleanup or organic
compounds, such as petroleum spills, results in a continuous reduction
process, taking place over several days to a few weeks, culminating in a near _
to complete transformation of the hazardous material into simpler,
environmentally benign substances such as water, carbon dioxide, and cell
mass. In many applications, the resulting end products dre absorbed in the
food chain of other animals or plants already in the area and effectively
disappear. Certain compounds excreted during the process, such as
detergents, contribute to the effectiveness of the overall process by
increasing the efficiency at which the single celled organisms can consume
unwanted material.

The introduction of colonies of Bio-Tech Services microbes into the
environment for the purpose of removing unwanted substances does not
result in secondary disposal problems. The organisms multiply rapidly to
the extent of the available food supply (e.g. oil), and diminish in proportion
to the remaining supply as the unwanted product is removed from the
environment. As the available foods supply decreases, the supplied
organisms die out and become food for other naturally occurring plants or
animals. In other words, the end result is a complete (or nearly complete)
disappearance of both the unwanted substance and the bio- remediation
agent until the levels of each reach those normally found in the natural
environment.

Bio-Tech Services natural organisms are completely safe, and present none
of the political or technical problems encountered with the use of genetically
engineered organisms. Remember that each of these organisms already
occurs naturally in our environment, and cannot become a hazard in and of
themselves.

Each Bio-Tech Services product, such as UNI-REM, and KERA- PAC, is
designed to combat a specific problem or range of problems. The remaining
pages in this informational booklet will highlight each product and illustrate
methods of application and other considerations involved to obtain
maximum effectiveness with Bio- Tech Services products.



WHY BIO AUGMENTATION

Scientifically, it has been proven that the use of specific bacteria selected
from various sites globally, that were heavily contaminated for extended
periods of time, have the greatest success in bioremediation and the least
impact on the environment. The geographical location where the bacteria is
extracted has proven not to impact the environment or affect the success of
the remediation properties of the bacteria. For example, the totally natural
bacterial strains used in BIO-TECH SERVICES product lines UNI-REM
and KERA-PAC are widely found throughout nature. The bacteria
developed and integrated into the UNI-REM and KERA-PAC product lines
are permanent inhabitants found in almost all natural reservoirs and soils
where micro quantities or organics as a food substrate are high enough to
maintain the minimal background levels required to sustain bacterial
populations.

The concerns voiced about releasing non indigenous microorganisms into
the open environment should be limited to products developed through
genetic engineering. The application of natural microorganisms should not
raise concern about changes to the natural environment.

The product lines, UNI-REM and KERA-PAC as presented by BIO-
TECH SERVICES are based only on natural microorganisms selected from
a natural environment, which has been contaminated with crude oil for many
years.

The main field of our scientific activity is selection of mnatural
microorganisms that are particularly effective in utilizing anthropogene
(hydrocarbon) contaminates. We use known and proven methods of bacteria
adaptation and our investigations show that a population of microorganisms
moculated into the contaminant passes its maximum and reduces to the
natural background concentration after the contamination is completely
biodegraded to innocuous substances in the environment.
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Our scientific conclusions concur with he results of fundamental research
and information obtained by scientists and companies operating in the same _
areas of research. As an example, the following are excerpts from a leading
environmental companies literature:

"Generally, selection and adaptation consists of several steps. First,
microorganisms are isolated from an environment where they have had the
opportunity to acclimate naturally to a specific organic substances such as
oil or phenol. Second, the dominant species is isolated and subjected to
increasing concentrations of specific compounds. This results in a strains of
the species that are not only capable of withstanding what might normally be
toxic concentrations of specific compounds, but also demonstrates the ability
to breakdown these compounds at an accelerated rate. The search for the
right species and the development of a viable strains takes many, many trials
over long periods of time. Third, a colony of the desired strains is
established and stock cultures are maintained in the Companies culture bank.
Finally, the Companies research and development department blends several
of the different cultures together to form standard product blends that are
highly active for commonly found combinations of waste compounds.”

"Organisms selectively adapted to rapid biodegradation a waste or
contaminants are cultured, blended, and shipped to the site for incubation.
Incubation takes place in either a continuous flow or batch system depending
on the application. Bacteria are dosed according to specific design criteria
and site analysis resulting in a dramatic increase in the microbial population.
This augmented population can be two orders of magnitude greater than the
mdigenous population. "FIGURE 2" depicts this concept. "FIGURE 3"
compares biodegradation by selectively adapted organisms to indigenous
bacteria."

"Organisms isolated from the soil and/or groundwater by conventional
enrichment techniques are documented to be safe and non-pathogenic.
These cultures are grown on a sole source of carbon similar or identical to
the target substrate and then transferred to bran fiber. The bacteria are
mixed into a blend so that all the fractions of the contaminates are digested.
Cultures can compromise up to twelve different species or organisms."

We follow all scientific research in this field closely and can list several
companies accepted as worldwide leaders that use microbiological methods
of bioremediation, including moculation of an isolated and cultivated natural
strain into the contaminated soil.
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Sharing the opinion that practice serves as a criteria for-the truth, we present_
some publications illustrating application of technology similar to ours on oil -

spills.

Vice-President of the Environmental Research and Development Bureau in
Austin, Professor of Microbiology Carl H. Oppenheimer, has a collection of
bacteria from the world's largest oil spills.

An Environmental Corporation has started industrial production of bacterial
preparations (blends of several dozen different types of microorganisms)
using bacteria from this collection.

Chaimman of the Texas Commission of Water Resources and Oil Spill
Response, Mr. Back Winn, reported that the product was used successfully
for cleanup of the oil spill in the Gulf of Mexico resulting from an accident
with the Norwegian tanker "Mega-borg". 90% of spilled oil was decomposed
within the first 24 hours. Similar results were achieved with application of
the product "Alpha" in an Arkansas Harbor.

Leader of the Texas Commission of Soil Resources, and member of the
special oil spill remediation group, Mr. Harry Moro, has obtained state
allocations for research and development of bacterial cleanup technology. -

Inspired by the efforts of "Exxon" in Alaska, EPA tumed their attention to
the research in the field of bacterial treatment of hazardous waste. In their
"Guidance for Storage, Remediation and Disposal of Petroleum
Contaminated Soils™ dated March 16, 1991 (section "Cell Bioremediation),
EPA directly stipulates inoculation of bacteria to enhance remediation of
contaminated soils.

The leader of the engineering and environmental control department of EPA
(Washington), Mr. Alfred Lindsey, states that treatment of the Alaskan
beaches provides the most reliable data on the successful application of
bacteria.

Director of the Technical Department of ENSR, Jim Werdington, thinks that
biological methods save 40% of time.
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"When bacteria utilize all the oil they die without leaving any toxic residues
and the protein they produce is an excellent fish food" (Houston Chronicle, _
June 17, 1990).

The inoculated bacteria have no harmful effect on the-composition of the
local biocenosis, and after all the oil is destroyed the population of the
inoculated bacteria is reduced back to the previous minimal level. While
dominant, the bacteria does all the work of destroying the toxic
hydrocarbons, promoting the restoration of the population and activity of the
local biocenosis. This process does not take 12-18 months but is
accomplished during the first weeks after inoculation of the additional
bacteria.
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PRODUCTS AND SERVICES
KERA-PAC®) and UNI-REM®) Product Information

The KERA-PACR) Solution

As a result of a long and arduous scientific research into the development of
a leading edge immobilization system, BIO-TECH SERVICES has
developed the State-of-the-Art, KERA-PAC. KERA-PAC is based on
derivatives from Keratin biopolymers, forming a unique bioremediation
product line. The properties of KERA-PAC forms a strong and highly
permeable structure, making it possible to accomplish the same
environmental effects as a cocoon for living bacteria. Commonly referred to
as a "Snake in a Cage", the cocoon is a man made environment, consisting
of protein macromolecules, that creates a special condition in which
enzymes or living bacteria are placed. KERA-PAC protects the enzymes or
bacteria from any unfavorable outside environment but does not prevent the
transportation of nutrient substratum or products of metabolism.

One of the most specific advantages of KERA-PAC is the creation of high
concentrations and rapid reproduction of bacteria within the working area.
The KERA-PAC immobilization system makes it possible to develop
biological preparations with its characteristics set in advance. A natural
hydrocarbon oxidizing bacterial strain is used as a base to create a line of
biocompositions with characteristics such as buoyancy and high sorption
capacity, making it highly effective in both soil and water applications.
Scientist from BIO-TECH SERVICES are world leaders in the field of
immobilization, advancing them light years ahead of the competition.,

Immersing the KERA-PAC in a liquid medium activates the bacterial cells,
starting their growth and reproduction, utilizing the contaminates as their
source of energy. Once critical biomass is reached the KERA-PAC
discharges cells into the contaminate stream. Incubation in an enriched
media, such as hydrocarbons on water or m soil, results in a population
explosion of the fixed cells, ejecting the free cells from the KERA-PAC into
the contaminate substrate.
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The KERA-PAC, when compared to the inoculation of free cells into a
contaminated waste stream has several advantages:

Bacteria are fixed (immobilized) in the KERA-PAC and thence to the
sorbent material. This unique system allows continual inoculation of the
waste stream negating the cost of a continuous replacement of the
contaminate degrading bacteria.

The KERA-PAC, acting as an incubator for the bacteria, continues to grow
and discharge bacteria. Introduction of the KERA-PAC containing a small
amount of immobilized bacteria, into the contaminate substrate, makes the
bacteria contained in the KERA-PAC the dominant strain in the waste
stream environment.

The biosorbent media is permanently enriched, due to absorption of
hydrocarbon compounds, maintaining the system in a condition of stability
and productivity.

In a liquid form, KERA-PAC fixes microorganisms to the work space (filter
media) of a sorption column or bioreactor, allowing enhanced degradation of
contaminates in a low volume waste stream, with degradation continuing
mto the low PPM's of contaminate.

Imbedding the KERA-PAC immobilization process in a sorbent material
makes possible the increased transfer of oxygen at the oil/water interface,
which has particular advantages for aerobic microorganisms.

The KERA-PAC®) and UNI-REM®) Solution

In the framework of innovative technology, BIO-TECH SERVICES presents
a line of aggressive, contaminant reducing biological compositions, UNI-
REM, that are complex, uniformm structures containing strains of
evolutionary, bio-degradating bacteria which may be immobilized in a

KERA-PAC.

Proprietary strains of Pseudomonas bacteria are fixed into the KERA-PAC
which contains the necessary nutrients such as nitrogen, phosphorous, and
trace elements. The KERA-PAC is pH balanced to support microbial
development. The composition of KERA-PAC is entirely biological in
origin and absorbs the target contaminants.
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The KERA-PAC immobilization process and the UNI-REM bioremediation _
products are each specifically formulated for such specialized uses and -
applications as:

Metabolizing hydrocarbons on water.

Soil remediation of hydrocarbons and of toxic waste such as wood
processing/preserving chemicals.

A biocomposition of bacteria fixed to a oleophilic sorbent that is particularly
effective as immediate response to spills on water.

Different modifications of the UNI-REM and KERA-PAC product lines
make it possible to choose the most effective application in each specific
case of contamination  in soil, water or industrial waste water.

UNI-REM®) - 100 is a preparative paste-form of the product, that is directly
applied to remediate hydrocarbon contaminated soil and water.UNI-REM-
100 is also the base for manufacturing of the other UNI-REM products.

UNL-REM®) - 200 is a dry powder preparation of bacterial cells dried by
liophylization. UNI-REM - 200 is convenient for transportation and storage
of large quantities of product and is used in the same applications as UNI-

REM - 100.

UNI-REM®) - 300 is a biocomposition, immobilized through the KERA-
PAC method, specifically developed for remediation of oil spills on water,
resulting in formation of an oil film on the surface.The product is
particularly effective due to its buoyancy.

UNI-REM®) - 400 is developed specifically for remediation of soil
contaminated with oil, oil products or toxic organic substances through
the KERA-PAC immobilization method. The process of toxic components
biodegradation is accompanied with a positive change in the structure of the
soil changing the contaminant to a biomass. Complete recovery of the soil
and increased fertility is also accomplished.




...12_

oxidizing bacterial strain, immobilized through the KERA-PAC method,
including biocomponents that absorb oil and oil products. UNI-REM 500 is
particularly effective when applied as "First Response™ to large-scale oil
spills and may also be used in sorbent columns for remediation of industrial
waste waters.

3}

UNI-REM ®)- 500 is a special biocomposition containing a hydrocarbon |-

UNI-REM®) - 600 is modification, immobilized through the
immobilization method KERA-PAC, with a high oil sorption  capacity and
is actually a self recovery biosorbent. The remediation rate in the case of its
application is very high due to the condensed from of the biodegradation
process. The product is used for remediation in an aqueous environment
through use in sorbent column processes (oil slicks and o1l containing waste
water).

UNI-REM ®)- 700 is a unique biocomposition of bacteria, immobilized
through the immobilization KERA-PAC method, with a balanced mineral
combination of nitrogen and phosphorus sources. Due to the special
components in its structure, KERA - PAC works efficiently under low
loxygen conditions.
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REMEDIATION CAPABILITIES
UNI-REM® AND KERA-PAC® PRODUCT LINES

The following is a partial list of the contaminates that the UNI-REM and
KERA-PAC product lines are capable of degradating: '

=5

CRUDE OIL AND ALL OIL PRODUCTS
Gasoline Motor Oil
Diesel Fuels Hydraulic Fluid
Jet Fuels Oil Sludge
Aviation Fuels
ALIPHATIC COMPOUNDS
Methanol
Ethanol
Ethylene glycol
Propylene glycol
AROMATIC ORGANIC COMPOUNDS
Creosote Crezol Toluene
Xylene Phenol Ethylbenzene
Naphthalenes Phthalic Acid Anthracene-
Methyl Naphthalenes  Diethylene Ether Pentachlorphenol
Benzene -
PESTICIDES
Dalapon
Sevin

DDT
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DEGRADING PROPERTIES

EFFECTIVENESS OF UNI-REM®) IN THE DEGRADATION OF
VARIOUS PETROLEUM PRODUCTS

The bacterial preparation UNI-REM utilizes hydrocarbons from crude oil
through the finished products, such as the various grades of gasoline, diesel
and jet fuels, naphthalene, camphor, octane, hexane, benzene, toluene,
xylene, paraffins, asphaltenes, wood treating chemicals including
pentachlorophenol.

Oil is composed of several thousand different chemical compounds. One of
the main difficulties with hydrocarbon utilization is the absence of the
oxygen atom in the molecules, making it almost impossible to accomplish
the nitrogen dehydration reaction necessary for biooxidation. UNI-REM's
bacteria is unique in its ability to catalyze the hydrocarbon oxidizing process
utilizing molecular oxygen. The UNI-REM bacteria possesses at least seven
plasmids responsible for producing carbon degrading ferments. The most
important ferments are monooxidases, forming a hydroxyl group in the
hydrocarbon skeleton of molecules, and hyoxigenases that continues the
process of hydrocarbon oxidizing along with the creation of harmless
environmental products as follows:

CuHanyeg + 1.50, Bacteria > H,0O + CO, + Natural Protein

Most commonly used microorganisms are able to metabolize crude oil in the
relatively low fraction zone of the spectrum and have low activity or absence
of activity in the medium molecular or low molecular portion. One of the
main advantages of the UNI-REM bacteria is its ability to actively oxidize
the entire spectrum of oil components including the fractions with low
boiling points 176 degrees - 392F (80 degrees - 200C) and to show with the
high boiling points 932 degrees - 1832F (500 degrees - 1000C), being most
active in the fraction 482 degrees - 752F (250 degrees - 400c¢) range
(FIGURE 3), including the most ecologically dangerous aromatic
compounds. For example, the UNI-REM bacteria reduces the content of
carcinogenic compounds of benzapyrene contained in asphaltenes from 10 to
100 times. UNI-REM also biodegrades phenols, diphenils, halogenated and
sulfated aromatic hydrocarbons, surfactants and pesticides.
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UNI-REM possesses stable hydrocarbon oxidizing properties and is
adaptable to a wide range of environmental factors, such as temperature, pH,
chemical contaminants, the type of oil product, the area of contamination, -
and the structure (linear, branched, and cyclic). Compounds of the line C10
- C20 are more easily degradated. The solubility of hydrocarbons with a
total number of atoms greater than 15 is relatively low, becoming soluble
after biooxidation. Saturated hydrocarbons with the number of carbon atoms
less than 20 are destroyed first and then the aromatic and heterocyclic. Hard
hydrocarbons of the paraffin line are the last to be oxidized. Infra-Red
spectrometer data has shown in tested bio-oxidized oil, that there are
residues of asphaltine tar substances and only traces of hetero- and carboxy-
cyclic structures. ’

The required conditions for UNI-REM's bacterial existence are proper
temperatures, presence of oxygen, near neutral pH, flourine compounds and
hydrocarbons as food supply.

Investigations conducted in the sea water have proven that the half-life time
in experiments with the soluted forms of oil equalled 192 hours 77 degrees -
86F (25 degrees - 30C), 450 hours 65F (18C) and 1000 hours 32 degrees -
40F (0 degrees - 9C). One degree temperature decrease results in addition of
half-life time by approximately 40 hours. Another advantage of the UNI-
REM bacteria is that it is an optional psychrophyl, making it more effective
in low temperature zones (Arctic and Subarctic) and extending the
application period in middle temperature zones to a one to two month period,
compared with other bacteria requiring warm condition. The optimal pH
range for UNI-REM bacteria is 6.0 - 7.5 with a maximum oil oxidizing rate
of 177 to 200 milligrams per liter of contaminant per day. The
biodegradation process is dependent on the oxygen content of the water. It
was found that by increasing the amount of CO,, and lowering the amount of

oxygen, culture growth was retarded, proving that its quantity cdrrelated
with the oxygen saturation of water. UNI-REM bacteria is also retarded by
high concentrations of organic acids containing fluorine and salts of some
metals (vanadium, nickel, etc.). The speed of bioremediation was dependent
on the molecular oxygen content of the matrix. Experiments proved that by
increasing the oil slick area 4 times with an equal amount of oil, resulting in
an increase of efficiency and biodegradation rate by 1.3 - 1.5 times.
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UNI-REM R) REGISTRATION

1. NAME, BRAND, AND TRADEMARK:

UNI-REM®R)

Type of Product: Product for the bioremediation of hydrocarbon
contaminated soil and water .

II. NAME, ADDRESS AND TELEPHONE NUBMER OF
MANUFACTURER:
BIO-TECH SERVICES

5611-C Silverado Way
Anchorage, Alaska 99518

Phone: (907) 562-0774
FAX: (907) 561-5859

IOI. NAME, ADDRESS AND TELEPHONE NUMBER OF
DISTRIBUTOR:

BIO-TECH SERVICES

5611-C Silverado Way
Anchorage, Alaska 99518

Phone: (907) 562-0774
Fax: (907) 561-5859

IV. SPECIAL HANDLING AND WORKER PRECAUTIONS FOR
STORAGE AND FIELD APPLICATION:

Flammability - UNI-REM is non flammable.
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Ventilation -  Normal ventilation is adequate for handling and
Emergency and First Aid Procedures -

None required, ordinary measure of personal hygiene are adequate.
Direct contact of UNI-REM with skin or eyes should be avoided.

In the event of direct skin contact, wash the affected area with
soap and water.

Storage Temperatures -
Minimum storage Temperature: 23 F (-5° C)
Maximum Storage Temperature: 68 F (+20- C)
Optimum Storage Temperature: 39 F (+4 C)

Temperature of phase separation and chemical
changes: N/A

V. SHELF LIFE:
The shelf life of UNI-REM is 12 months if stored in a dry, low humidity
environment.
VI. RECOMMENDED APPLICATION PROCEDURE:
Appliation Method :

For application on an oil spill in water: The product may be
applied by spraying over a water oil spill, as it comes from the manufacturer
without any other processing.

For application on an oil spill in soil:

The land area to be treated should be tilled to provide surface
area for oxygen transfer and microorganism contact.
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The cormrect balance of phosphorous and nitrogen should be
established in the contaminated soil or sand. This can be done with
common crop or lawn fertilizers. ’

Distribute UNI-REM evenly over the entire contaminated area.

Backpack tank type spreaders may be used.
Moisten the treated area with water to maintain optimum soil

moisture content.

To speed up degradation, till the treated area weekly or based
upon specific remediation plan. This will provide aeration and increased
surface contact of bacteria to the contaminant.

UNI-REM should not be applied with more than 20 psi

pressure.

Concentration/Applicaton Rate:
Concentration/Application for contaminated water:

UNI-REM should be applied in concentration of  50mg/1 liter of
contamination. It requires no additional processing, and can be applied
directly to the spill.

Concentration/Application:

Dependent upon initial concentration of contamination:
Application rate of 2-5 kg UNI-REM per hectare of contaminated soil,
dependent upon initial contamination. UNI-REM is mixed with enough
fresh water to insure an even disbursement of the product over the
contaminated soil.

Condition of Use:

UNI-REM is specially formulated to degrade crude or refined
hydrocarbons, in fresh or salt water and most soil matrixes.

Select a time when the ambient temperature is anticipated to be
above 50 degrees F and skies are clear.

Bioremediation will proceed under cold conditions, although at
a slower rate. '
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Recommended Application Temperatures:

Minimum Recommended Application Temperature: 509 F(100 C)
Maximum Recommended Application : 1100 F (430 C)

Optimum Recommended Application Temperature: 820 F (280C)
Extended temperatures above 1200 F (500 C) will kill the bacteria.

Light rains will not affect bioremediation, but extremely heavy rain
may wash out UNI-REM. If heavy rain are forecast, visqueen should be
used to cover the major portion of the contaminated area.

VI. EFFECTIVENESS OF ADDITIVES AND DEGRADATION
RATES:

UNI-REM possesses stable hydrocarbon - oxidizing properties and is
adaptable to a wide range of  environmental factors, such as temperature,
pH, chemical contaminant, the type of oil product, the scale of
contamination, and structure (linear, branched and cyclic).

UNI-REM may be adapted to meet the needs of a wide range of water
salinity, water and soil, and types and age of pollutants.

All test data was obtained from both laboratory and pilot field
projects. The degradation rates are below average, since many
environmental factors affect degradation.

The average degradation rate for hydrocarbon contamination in a
water matrix (fresh or salt) and/or soils is similar: 1 liter of oil, in either a
water or soil matrix will require 50 mg of UNI-REM applied properly, to be
remediated in approximately 14 to 30 days, depending on environmental
conditions.

VIII. MICROBIOLOGICAL ANALYSIS:

List of all microorganisms by species.

Monoculture strain of hydrocarbon oxidizing bacteria Pseudomonas sp.
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Percentage of species in the composition of the additive.
100 %

Optimum recommended application temperature:
820 F (280 C)

Minimum and maximum recommended application temperature above
or below which the effectiveness is reduced to half its optimum capacity:

Minimum temperature 570 F (100 C), maximum 950 F (350 C)
Optimum recommended application pH: 6.0 to 7.5

Minimum and maximum pH above or below which the effectiveness is
reduced to half its optimum capacity:

Minimum pH 4.5; maximum pH 8.5

Resistance to salinity level below 35g per liter (4.62 oz. per 1.0 U.S.
gal.).

Special nutrient requirements.
None needed

UNI-REM is a monoculture and does not contain any of the
following:
Salmonella, fecal coliform, Shigella, Staphylococcus, Coagulase ‘positive,
beta Hemolytic Streptococci.

IX. LABORATORY REQUIREMENTS FOR TECHNICAL
PRODUCT DATA:

The initial field pilot tests and laboratory analysis were conducted by
a private concern. Candidate of Sciene, Mr. Youri Koulchitsky of the
Moscow,Russia, conducted these initial stages of investigations.

The testing for the microbiological cultures was performed at the
University of Alaska, Anchorage.
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UNI-REM®) TESTS
BIO-TECH SERVICES

ANCHORAGE, ALASKA, USA,
SEPTEMBER, 1991

This program includes the testing of "UNI-REM's" ability to degrade oil
contaminated soil.

The following personnel represented BIO-TECH SERVICES:

Don Burke, President

Kenneth Garrett, CEO, Operational Manager
Vladimir M. Martynenko,

Andrei V. Suslov.

The following personnel  represented  UAA Arctic Enviromental
Information and Data Center: ’

Sal Cuccarese, Manager of Program Development Wildlife Biology,
Regional Planning
Mike Kelly, Scientist.

All preparations for testing were supplied by the Alaskan Company, BIO-
TECH SERVICES.

All soil samples were tested by CHEMICAL AND GEOLOGICAL
LABORATORY, Anchorage, Alaska, USA.

The following is the specific test and its environmental conditions.
TEST1 JP-4

Removal: Alaskan soil (sandy/loam) removed from Potter Drive
in Anchorage, Alaska on September 17, 1991.

Soil Density: 1.6 g per cubic cm
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Total Volume: 0.004 cubic meters
Original Product: JP -4
Product Density: 0.85 g per cubic cm

Additives: 76 ml of pure JP - 4 were mixed with 0.004-cubic meters of soil
(6.4 kilograms). Calculated level of contamination was 10,000 PPM.

Sample #1 taken September 17, 1991
Temperature: 60-70 degrees F.
The testing procedures were as follows:

The contaminated soil was twice treated with the
biopreparation "UNI-REM" (on the 1st and 14th day).

The soil was mixed twice a day.
Water was added every day.

Nutrients (diammonium phosphate) were applied on the 5th day in
the 0.01% concentration solution.

Test was conducted at room temperature 68-74 degrees F
(20-24 degrees C).

The initial soil pH level was 8.0
The final soil pH level was 7.0

Samples of soil were taken:

- at the 17th of September (analysis of Volatile Aromatic Organic
Compounds, EPA 8020)

- on the 10th day of the experiment (analysis of Volatile Petroleum
Hydrocarbons, EPA 8015)

- on the 21st day of the experiment (analysis Extracted Petroleum
Hydrocarbons, EPA 8100 modified, and Total Petroleum Hydrocarbons,
EPA 418.1)

The test results are enclosed in Exhibit A.
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DEGRADATION RATE OF JP-4
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Creosote Test
Client: University of Alaska/Alaska Rail road Corp.
Conducted by Bio-Tech Services (Sept - Dec 1991)

Bio-Tech Services are specialists in the remediation of soils and waters
from a wide range of hydrocarbon contaminates (oil and oil based products).
Bio-Tech has recognized that many competitive bioremediation techniques
are not effective when oil contaminates also contain more complex chemical
substances. This is not an uncommon condition in the field. This condition
can often hinder, or make ineffective many bioremediation efforts.

Specifically, many common organic pollutants can be characterized as
having antisepsis properties (the process of destroying bacteria). Creosote is
a very common contaminate, and one that acts as an antiseptic, destroying
many indigenous bacteria, as well as those that might commonly be applied
to remediate a site via bioremediation of the more popular bacterial strains
now available in the U.S.

Recognizing this condition, Bio-Tech Services decided to conduct tests
to determine the effectivenes of its proprietary strain of bacteria called UNI-
REM, in both its lyophilized (freeze drying powder form), as well as in its
proprietary method of packaging its bacteria in a "carrier" system, called the
immobilization method. Owing to its highly successful experience in the
field with this particular strain when applied to substances such as glycols,
aviation fuels, gasolines, etc., we felt reasonably confident our bacteia could
remediate high creosote levels commonly found near lumber mill and
railway sites.

Tests were conducted with soil samples fumished by Alaska Rail road Corp.
through the University of Alaska under a pilot test program. These tests
were conducted at Bio-Tech's facilities, with Dr. Quentin Reuer,
University of Alaska, Anchorage (UAA), and Mr. Sal Cuccarese, UAA
Arctic Enviornmental Information and Data Center, monitoring the tests.
The actual analytical tests were conducted by an independent testing
organization, Chemical & Geological Laboratories, and followed State and
Federal EPA methods. Please refer to the charts and test data attached
hereto for particulars.
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The soil was characterized as being sand and loam, with a contamination
level of 5,000 PPM. The single sample was thoroughly mixed and then
divided into three (3) equal parts. -

The first part was retained as the "control". The second and third parts were
retained for treatment with the same bacterial strain (UNI-REM), but in
differing forms. The forms are referred to as "lyophilized" (freeze dryed
powder) and our proprietary "immobilized" or "carrier” package, also in a
freeze dryed form.

The samples were mixed, the bacteria was applied, and water was added
(moisture control) each day in accordance with our standard field protocol.

On the second day following inoculation, we observed that all volatile
organics were absent . The concentration of the contamination in the control
sample was constant during the test period , and remained at approximately
5,000 PPM. One test showed a higher level, and this can be attributed to
normal statistical error.

Examination of the tabulated and graphical data indicate that both forms of
our proprictary UNI-REM bacteria preparations remediated the
contaminated soils from their initial levels of 5,000 PPM to a range of 119 to
170 PPM after only 90 days.

No further tests were taken after this period, but we can forecast that the
remediated levels would be approximately 100 PPM with additional time.
This level would then be within most state and Federal guideline limits.

In conclusion, our tests indicate that Bio-Tech's UNI-REM strains are

highly effective in remediating creosote contaminated soils at rapid

rates, and to levels that are at or below FKederal EPA and state
guidelines.
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Test:
Source:
Client:
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Creosote & Soil (sand/loam)

Sample from Alaska Rail road Corp
University of Alaska

Description
of test :

Date :

Test:

Test :

Test :

Sample
Designation

Type or form
of bioprepa-
rate

Initial Level:
EPA Method

8020 (Non Vo-
lative Organic)

Initial Level:

EPA Method
3510/3550/8100

Mod.

Added UNI-

REM(R) bio-
preparate to
samples

EPA Method
3510/3550/8100
Moed.

EPA Method
3510/3550/8100
Mod.

EPA Method
3510/3550/8100
Mod.

18 - Sep

18 - Sep

20 - Sep

14 -Oct

04 - Nov

10 - Dec

Control

Traces

5000

5000

4150

5760

None taken

Sample # 1

Immobilized

Traces

5000

5000

2450

1460

119

Sample # 2

Liophylized

Traces

5000

5000

3230

2130

170

1. Immobilized strain shows 30% higher rate in 1 st. treatment period.
2. The liophylized bacteria shows an excellent rate of remediaion, and at 1he end of the

sample period, equal result.

3. The above shows a remediation level of 119 to 176 PPM in approx 80 days.
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UNI-REM®® CREOSOTE TEST
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Bioremediation:
An Alternative to
Incineration

s

By R.B. Grubbs and Dwight L. Navis

Bioremediation scems 10 have jumped
i out of science fiction and into today's
headlines. News coverage of several major
oil spills in the last two ycars has increased
gxbc nation’s interest in natural cleanup
i methods. Bioremediation is being described
| as tomorow's wreatment of choice for
i handling harardous wastes. The good news
. is that bioremediation has been used
successfully for many years, and providesa
viable option to incincration.

Esseatially, bioremediation is the
process by which living organisms are used
to dccontaminate a poliuted system.
Typically, the organisms of choice arc
bacteria. Bactenia are simple, single-celled
organisms. Although simple as onc unit,
bacteria taken as a whole arc the most
diverse group of organisms in the world.
Bacteria arc capable of surviving in every
environment on Earth. Some strains can
live in such extreme conditions as hot,
» sulfur springs and the Dead Sea. It is no

wonder that these organisms can survive on
! polluted soils and water.

Bacterin are the prime work horses in
bioremediation, but other organisms can be
employed. Different fungi show promisc as
degradersof DDT and other toxic pesticides.
Water hyacinthe have beenutilized in water
systems 10 remove trace organics and trace
metals. Some genctically alicred plants
could be planted in ficlds of contamination

to degrade pollutants.

Bioremediation offers several
advantagesand henefitsover other treatment
methods. There are five primary advantages
to choosing bioremediation. This natural
processcanbe done onsite, atan cconomical
. cost, and be quickly and predictably

implemented. Byopting forbioremediation,
a generator can reduce its liability and cost.

On-sitc treatment alicviates the costand
liability associated with removal and
transportation of contaminated soils to
another facility or landfill. Bioremediation
isan cconomical option. The cost per ton of
biorcmediation of contaminated soil will
normally range between $15and $70. Also,
maintenance costs of bioremediation is very
low, becausc only afew picces of equipment
can break down or need constant repair and
upkeep. The bacteria work for frec, as long
as there is food, which we consider
hazardous compounds, to cat. This concept
puts a ncw mcaning into thc phrasc
“Working for Pcanuts,” changing it to
“Working for Polynuclcar Aromatics.”

Bioremcdiation is a safe and natural
mcthod of treatment. Biological ireatment
degrades hazardous matcrials to water,
carbon dioxide, and bacterial cell material,
without producing other side effects and
withminimal energy utilization. The public
is morc amcnablc to natural solutions than
incincration or burying of hazardous wastcs.

Finally, biorecmediation offers
predictability. Where applicable, a
bioremediation program can be designed
that will give a definite timcuable for
remediation. The program can be designed
to give predictable results. which allows
one to devise a program with known costs.
Degradation can be complete with no more
liability.

Biorcmediation can be scgmented into
two schools of thought. One method can be
classificd as biostimulation. This method

uscs naturally occurring bacteria presentin

the soil at the site, exclusively. Thesc
bacicria are stimulated by the introduction
of nutricnts into the soil mass, enhancing
the biological growth. The other mcthod
can be classified as bioaugmentation.
Bioaugmentation involves the addition of
certain pre-sciccted bacteria to the soail.
This process is done to ensure that the
proper “degraders™ arc present to perform
the rapid breakdown of target contaminants.

The methods of biostimulation are based
on thc assumption that every type of
organism nceded to accomplish the
complectc brecakdown of hazardous
compounds arc normally presentin the soil
and in sufficient numbers to be effective.
Thercfore, to assure satisfactory treatment,
all that is required is a detailed treatability
study to determinc the idcal environment
necded for the indigenousbacteria. Of these
tests are positive, the environmental
conditions requircd can be practically
obtained. These studies are normally
expensive and me-consuming.

Another drawback of the feasibility is
that what gocson incontrolicd environments
- alab, a bucket of soil, or a greenhouse - is
not what gocs on in a natural setting. What
is important is what happens out in the
ficld. Bacteriadonotbehave likechemicals;
they arc alive and dynamic. Very little is
knownabout the ecology of microorganisms
in the soil. Conscquently, consistently
successful field work is far more valuable
than a few laboratory studics that barely
begin to uncover the intensely complex and
rich intcractions that occur between soil
microorganisms of all kinds.

It is also very hard to define what is
indigenous to cach site. The few




microbiologists who have studicd bacterial
ecology claim that almost cvery soil
organism has, at onc time or another, existed
in nearly every environment on Earth,
Bactierial populations arc very dynamic.
These are shuffled around by forces of
weather and animals, and dic back to very
low levels, only to blossom by the billions
under ncar ideal conditions. The
“indigenous™ populations arc constantly
changing due to these and other forces
Indigenous populations will not always
scrve as a reliable pool of hazardous waste
degraders. Taking a chance on the local
hacterial gang can be risky, hence the need
for the cxtensive treatability studics.

A more sophisticated approach to
biostimulation is the detiled laboratory
cvaluation of bacterial strains at the site to
find the strain or stroins that best degrade
the contaminants. Thesc strains are then
grown, by apatchprocess, inlarge quantitics
on the site. The cultured strains arc added
back to the soil during stimulation. One
shortcoming (o this hatch process is that
each batch will vary. This docs not lend
itself well to predictable remcediation.

Bioaugmentation is the controlied
addition of specially formulated bacterial
culturcstoassist bacteriapresentin the soil.
This method will not be successful unless
the environment is controlled so the
conditions created produce suitable growth,
Degradation of contaminants can proceed
by three routes, as primary metabolites,
sccondary metabolitcs, or by co-
mectabolism,

A primary metabolite is viewed by the
bactenia as a readily degraded substance
and can be used by the hacteria as both an
energy and carbon source, two vital bacterial
requirements for survival. Primary
sutwtrates will induce the bacteria to produce
enzymesdesignedto degrade those primary
substrates. Enzymesare biological catalysts
that perform specific tasks needed to break
down hazardous compounds. Usually
simple pollutant« arc degraded as primary
metabolites.

Morc complex hazardous materials arc
viewed by the bacteria as secondary
substrates. Whenever exposed to more
complex pollutants, the bacteria need a
primary substrate to induce the production

of enzymes nceded to break down both the
primary and sccondary substrates. A
secondary substrate does notinduce enzyme
production; primary substrates arc necded
for the biodegradation of these pollutants
as sccondary mctabolites. The enzymes are
inducedby thc primary substrates.
Sccondary substrates can now be degraded
by thc samc cnzymes that degrade the
primary substrates. The primary substrate
can be another hazardous substance or any
other organic compound found in the soil.
Inmany instances, otherorganiccompounds
do not need to be ndded as primary substrates
unlcss the soilisdepleted of organic matter,
or if the bacteria strains uscd are highly
specific and do not compete well under the
sitc’s naturally occurring or stimulated
conditions.

The final route of degradation is co-
metabolism. This mcthod is similar to
secondary substrate utilization. The
diffcrence is that the bacteria can usc the
sccondary substrate as an cnergy or carbon
sourcc. During co-mctabolism, however,
the substrate (hazardouscompounds) cannot
be utilized by the bacteria. Through co-
metabolism the enzymes produced by the
bacicria cancausc partial breakdown of the
contaminants. The co-metabolized
remnants of the hazardous compounds are
then in a form that other bacteria can utilize
as substrates.

You can scc from this skctch of
biodcgradation that the process at the
bacterial level is complex. Usually a
consortium of diffcrent bacteria is necded
for complete degradation, especially when
comctabolism plays an important rolc.
Although a consortium is requircd, not just
any group of bacteria will do. The idea of
adding sludge or horsc manurc to a
bioremediation site, or the “sour mash”
technique may not be effective, nor will it
producc predictable results. Whatis necded
is a defined consortium of bacteria that will
predictably degrade cértain types of
contaminants at a known rate.

Once the appropriate bacteria are
located, then the environment must be
manipulatedto atlow effective growth. Soil
types play a major role in bioremediation.
The bacteria nced surface arca and access
to nutricnts, water, and oxygen to function
cffectively. Porous soils work the best.

Troublesome soils include clay and soils
with high mincral levels, like those found in
desert regions. The troublesome soils need
special care, such as amendments or
sufficient mechanical manipulation to break
up the soils. A successful bioremediation
project is dependent on a good
undcrstanding of soils, soil problems and
cffective soil ueatments.

Additional environmental concerns
include appropriatc water levels, sufficient
levels of readily accessible sources of
nitrogen and phosphorous, neutral pH levels
and warm temperatures. All of these are
nceded 1o keep the bacteria working at an
cflective rate of dcgradation.

The final concern is “how clean is
clean?” Bioremediation is an effective
remediation tool, but under some conditions
itcannoteffectively degrade contamination
to low levels, such as low parts per billion
and the elusive nondetectable.

Reasonable standards must be set so the
public’'s and the cnvironment’s health is
maintaincd. These standards, however,
should not be set to such low standards that
it falis below the capabilities of reasonable
cleanup mcthods or the remediation cost
becomes prohibitive. Some places in
California and in other states have set such
stringent cleanup standards that few, i any,
tcchnologies can be employed in an
economical manner. These unattainable
standards stifle cleanup. which is notin the
public interest. We have to look at all
technologies available today and set the
standards on attainable cleanup levels.
These standards should be based on risk
standards, not on capricious lcvels that are
impossible to clean up with current
technologics or which will bankrupt most
institutions.




UNIVERSITY OF ALASKA ANCHORAGE

M Pravicnce Drive
Anchoraee, ALsla W08

COLLEGE OF ARTS AND SCIENCES

Department o Brolowical Sciences

December 19, 1991

Dr. Max Sweeney
Alaska Dept. of Environmental Conservation

4241 B Street
Anchorage, AK 99501

Dear Or. Swveenay:

I am writing in regard to the bioremediation studies currently
being conducted by Biotec Services. The research involves a strain

of tho noil bacterium Pgseudomonas putida that has shown potential
of petroleum. This organism should pose no

for oxidation

significant threat to human health, as Pseudomonas putida is part
of the normal flora of soils and is routinely encountered by humans
during dafly activities. Bioremediation with the strain employed
by Biotec services may involve application of significant
quantities of the organism to contaminated soil and water, but
immunocompatoent individuals should experience no significant risk
during application of the cultures or subsequent visitation of the
innoculated areas. Following degradation of the contaminating
petroleum by this particular strain of Pseudomonas putida, the
organism is likely to be replaced by other microorganisms that make
up the bulk of the soil's normal flora. The potential for this
organism to serve as a safe, non-destructive means of cleaning up
spills is significant, and I recommend that Biotec services be
allowed to proceed with their studies.

Thank you for your consideration of this matter.

Sincerely,

Qt Vo

Quentin Reuer, Ph.D.

A DIVISION OF THE UNIVERSITY OF ALASKA STATEWIDE SYSTEM OF HIGHER EDUCATION
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” WALTER J. HICKEL, GOVERNOR
STATE OF ALASKA

DEPT. OF ENVIRONMENTAL CONSERVATION

ANCHORAGE DISTRICT OFFICE
800 E. DIMOND BOULEVARD, SUITE 3-470
ANCHORAGE, ALASKA 99515 (907) 349-7755

CERTIFIED MAIL
RETURN RECEIPT
REQUESTED
January 23, 1992

Arctic Slope Regional Corporation
Edward Hopson, Sr.

P.O. Box 129

Anchorage, Alaska 99723

SUBJECT: Alaska Petroleum Contractors
6710 Wes Way, Anchorage
SPILL #: 90-2-1-1-172-1; FILE #: L/CS100.42

Dear Mr. Hopson:

The Department has reviewed the proposal by Mr. Don Burke for the cell bioremediation
of the diesel fuel contaminated stockpile at this site. Mr. Burke has responded to the
Department the week of January 6, 1992 and during a telephone conversation on January
18, 1992.

The proposed remediation is approved based on Mr. Burke's responses, noted above,
and the revised report received January 21, 1992. The Department looks forward to
working with your firm and their representative to complete the cleanup and closure of this
site. if you have any questions please call me at 349-7755.

Sincerely,
~ .
g T o ‘r\ -
N 17 : '.u\\_x‘; >

Scott Bailey
Environmental Specialist

SB/ct
cc: Max Schwenne, ADEC/SCRO Contaminated Sites Program Manager
Don Burke, Bio-Tech Services
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STATE O ALASKA T e
Hasilla, Alaska

PEFT. OF ENVIRONMENTAL CONSERVATION 99687-9998
'(907) 376-5038

February 28, 1992

Mr. and Mrs. Cerald Stoneking
Glad Tidings Full Gospel Church

P.0. Box 871217
Wanilla, Alnoka 99687

NF: Clind Tidings Full Gospel Church, Located on Lot 8, Block 1,
Tho Moadows) Contaminated Soil Remediation Plan

Dear HMr. and Mrs. Stoneking!

Roferonce i{s made to my letter of February 25, 1992, to Mr. Don
Mirko of Nio Tech Sorvices, which conditionally approved his plan
for tho remcdiation of contaminatéd soil from your property,
dascribed above. A copy of my letter was sent to you for your

Information.

Dased on discussions that I have since had with you, the issue of
liabil{ty, which was brlefly discussed in my letter, has become a
significant concern. The position expressed in my letter, was
based on your recent letter to me which stated that you had
*selected” ©Dlo Tech Services to take possession of your
contaminatod soil, and that “By doing this we have transferred our
obligation of cloaning the soil forever". Selecting a firm to
undortake tho romediation work does not relieve you of your
l1iability; however, it s now my understanding that you have signed
an aqreement or contract with Bio Tech Services, under terms of
vhich they have assumed responsibility for the remediation. The
Department has no objection to such an agreement and feels that
this fnauc {s ono that rests entirely-between you and Blo Tech
sorvicea. Such an angreement may legally obligate Bio Tech Services
to conplete the remediation of the contaminated soil.

I hopo that this helps to clarify the Department’s position. 1If
you havo any quostions, please do not hesitate to call me.

Sincerely,

W Tl

v~ Hike Kriebor
Environmental Engineer

HK:

cct Don Burke, Blo Toch Sorvices

2 -
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Standard Quality Assurance Program Plan
for

Underground Storage Tank Systems
Regulated by 18 AAC 78

Assessment

Firm: Bio-Tech Services

Address: 5611 Silverado Way - SuiteC, Anchorage, AK 99518
Phone: 562-0774 561-5859

Fax

By signing this document the signatories below certify that the document is 8 bona fide copy of the
Alsska Depertment of Environmental Conservation Standerd Quality Assurance Program Plan Draft 2
deted Merch 25, 1992, that they ere responsibie for ensuring that all functions listed in this plan will
be performed as described, and that the personnel listed herein and in subsequent site specific plans
are adequately trained to perform the tasks assigned them.

Principal

investigator: Jouri L. Koultchitski CZ«V/L/ 0/ %«./;é% May 2§ 1962
Print name Date

Quality .

Assurance

Officer: Andrei V, Suslov M”&' May 28,1992
Print name Signature Date :

When signed beiow by the sppropriate spproving official, the Alasks Department of Environmental
Conservation hereby spproves this plan as meeting the requirements for 8 Quality Assurance Program
Plan described by 18 AAC 78 and associsted guidelines. Upon receipt, and after verification, of
information showing non-adherence to this plan, the Alaska Department of Environmental Conservation
reserves the right to rescind its spproval of this document.

ADEC approval: §p,¢ /1R t{- /?/éx_ 5650 UST~ Cordinao?

it name

&Mawﬁfﬂ i 2 .

Signature O Dato







BIO - TECH
SERVICES

PRESENTS
"NATURFE HFEALING NATURE"

UNI - REM™
PRODUCT LINE INFORMATION

CORPORATE

5611 Sliverado Way
Suite C
Anchorage, AK 99618
Tel. (907)562-0774
Fax (807)6561-586¢9
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Richard Podolsky, PhD Q20611 233

235 West 56th Street #20N
New York, NY 100194330 Q A-92 WPwG
Tel: (212) 246-4686 or 6054; FAX: (212) 246-6074 a/ B . 93 wpws

Applclink = PODOLSKY; Internet = PODOLSKY@ApplcLink.Apple. COM

U C-RPWG
Q D-PAG
0 E-MISC.

June 10, 1992

BY FACSIMILE TRANSMISSION: 12 pages Total
Dr. Dave R. Gibbons

Exxon Valdez Trustee Council

645 "G" Street

Anchorage, AK 99501

Dear Dr. Gibbons,

I am pleased to submit my resume and six restoration project proposals to the
Trustee Council for consideration for the 1993 Work Plan. I am currently working with
Dr. Art Weiner on a project entitled, The Quantification of Habitat in Prince William Sound
from Satellite Imugery, which will assist the group that is restoring the Marbled Murrelet.
As a biologist with a specialty in seabird restoration as well as remote sensing/GIS, I
hope to make significant contributions to the restoration efforts in the years ahead.

I completed my doctoral degree in Wildlife Ecology at the University of
Michigan, Ann Arbor in 1985. My doctoral rescarch dealt with population restoration
of albatrosses in Hawaii and storm-petrels in Maine. I have also been involved for
fourteen years with the successful effort to restore Atlantic Puffins to nesting islands in
the Gulf of Maine. While working on the Puffin Project I personally hand-raised over
1,000 puffin chicks with 96% fledging success. Since graduation | have been Director of
Research at the Tsland Institute and Research Associate at the Cornell Laboratory of
Ornithology. Presently, I am a freclance ornithologist designing and managing projects
dealing with remote sensing and seabird restoration. For the past four summers I have
been a visiting scientist at the Charles Darwin Research Station in the Galdpagos Islands
where I lead a project to restore the endangered Dark-rumped Petrel and advise the
Darwin Station on remote sensing.

My current research interests are in three related areas. The first deals with the
behavioral ccology and restoration of scabird populations. Scecond, I have developed
remote sensing tools and use them to identify and measure habitats. Third, I examine
the biological implications of toxic marine debris, particularly plastic, for marine bitds.”
My research program with seabirds entails conducting behavior experiments where 1
present stimuli, such as vocalizations or models of courting birds, in an attempt to
restore populations and enhance habitat. This work has resulted in the restoration of
puffin, tern, storm-petrel and albatross populations to historical nesting islands.

With research and development grants from Apple Computer and others, I have
developed GAIA Software which allows the quantification of habitat directly from
SPOT and Landsat satellite images and aerial photographs. [ use GAIA to measure
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coasts, islands, wetlands and other critical landscapes from a variety of earth imagery.
With these data T measure the degree to which habitat parameters explain the
distribution and abundance of plants and animals. Remote sensing and geographic
information systems are emerging technologies that are ideally suited for restoration
programs.

My experience with remote sensing and population restoration enables me to
bring a unique perspective to the restoration efforts in Alaska. | also have several years
experience in managing logistically complex projects in remote areas.

Thank you for your consideration and I look forward to hearing from the Trustee
Council very soon.

Yours Truly,

Dacument ID Number
Q20611233

O A-92 WPWG
& B-43 WPWG
Q C-RPWG
0 0-M6
0 E-MSC.

Richard Podolsky, Ph.D.

Enclosures: Resume and 6 proposals for the 1993 Work Plan.
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Document ID num: |

Richard Podolsky, PhD U A9 WPWG |

235 West 56th Street #20N B/B -93 WPWG
New York, NY 100194330 »
Tel: (212) 246-4686 or 6054; FAX: (212) 246-6074 } C-RPWG
Applclink = PODOLSKY; Internet = PODOLSKY@A pplcLink. Apple. COM O 0-9G !
EDUCATION Q E-MISC. ‘
The University of Michigan Ann Arbor, MI
PhD Ecology, Fisheries and Wildlife 1985
Rutgers University New Brunswick, NJ
MS Ecology 1980
The University of Wisconsin Madison, WI
AB Biological Conservation (with Distinction) 1976
POSITIONS

Cornell University Laboratory of Ornithology. Research Associate (1991-Present).
Eastman Kodak Company: Center for Creative Imaging. Instructor (1992).
Charles Darwin Research Station-Galapagos Islands. Visiting Scientist (1988-1991).
Bigelow Laboratory for Ocean Sciences. Adjunct Scientist (1990-Present).
National Audubon Society. Ornithologist (1978-Present).

Island Institute. Rockland, Maine. Research Director (1986-1991).

College of the Atlantic. Bar Harbor, Maine. Summer Faculty (1989).

Hurricane Island Outward Bound School. Academic Director (1885-1986).

The University of Hawaii. Kauai, Hawaii. Oceanography Instructor (1982-83).
The University of Michigan. Lecturer in Ecology and Oceanography (1981-82).
Stockton State College. Pomona, NJ. Instructor in Ecology (1980-81).

Rutgers University. Lecturer in Ecology and Ormithology (1977-80).

COURSES INSTRUCTED
Science and Imaging, General Ecology, Ornithology, Field Methods in Ecology,
Organisms and Evolution, Conservation and Natural Resource Ecology, Ecology of Marine
Bll‘db and Mammals, Biological Oceanography, Animal Communication.

HONORS and AWARDS
Computerworld Smithsonian Award Finalist. Computerworld /Smithsonian ¢1991).
Outstanding Wildlife Ecology Student. The University of Michigan Faculty (1985).
Rackham Predoctoral Fellow. The University of Michigan Graduate School (1984).
Frank M. Chapman Ornithology Award. American Museum of Natural History (1982).
Alexander Bergstrom Ornithology Award. Northeast Bird-banders Association (1981).

PROFESSIONAL SOCIETIES
American Association for the Advancement of Science, The Society for Conservation Biology,
The American Ornithological Union, The Cooper Ornithological Society, The Wilson
Ornuthological Society.

[o%4
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PUBLICATIONS

Podolsky, R., ]. Freilich & R. Knehr. 1992. Predicting plant species richness from remotely
sensed data in a high desert ecosystem. In Press, 1992 ISPRS/ASPRS Global Change
Conference Proceedings, Washington, DC.

Kress, SSW., D. Nettleship and R.H. Podolsky. 1992. Reintroductions of Atlantic Puffins, terns,
and Leach's Storm-petrels at former breeding sites in the Gulf of Maine. In Press, B.D. Bell
& J. Kromdeur (eds.). "Management Methods for Populations of Threatened Birds”
International Council for Bird Preservation Technical Publication Cambridge, England, U.K.

Podolsky, R.H., ].B. Cruz, W. Mugavero, and SW. Kress. 1992. Population size and trends of
the endangered Dark-rumped Petrel on Santa Cruz Island, Galdpagos, Ecuador. In
Review, The Auk.

Podolsky, R. and S.W. Kress. 1992. Attraction of the endangered Dark-rumped Petrel to
recorded vocalizations in the Caldpagos Islands. The Condor 94: 448-453.

Podolsky, R.H. 1990. Effectiveness of social stimuli in attracting Laysan Albatross to new
potential nesting sites. The Auk 107 (1): 119-125.

Podolsky, R.H. and B.C. Morehouse. 1990. Analy'zing and managing digital earth imagery: An
ccological perspective. Scientific Computing & Automation. January 1990: pp. 19-26.

Podolsky, R-H. 1990. Monitoring biodiversity and landscape richness through digital earth
imagery. International Society for Photogrammetry and Remote Sensing Comumission
VIl Symposium, “Global and Environmental Monitoring: Techniques and Impacts,”
Vancouver, BC.

Podolsky, R.H., B.C. Morehouse and R. Greene. 1990. Geographic Information and Analysis
of Digital Earth Imagery on the Macintosh II. Proceedings, "Advances in Spatial
Information Extraction and Analysis for Remote Sensing” Orono, Maine.

Podolsky, R H. and S W. Kress. 1989. Factors affecting colony foermation in Leach's storm-
petrel to uncolonized islands in Maine. The Auk 106: 332-336.

Podolsky, R.H. 1989. The Status of the Razorbill in the Gulf of Maine. American Birds 43: 14-16.

Podolsky, R H. and S.W. Kress. 1989. Plastic debris incorporated into cormorant nestin the
Gulf of Maine. Journal of Field Ornith. 60: 248-250.

Podolsky, R.H. 1989. Entrapment of Sca-deposited plastic debris on the shore of a Gulf of
Maine island. Marine Environmental Research 27: 67-72.

Kosinski, R.J. and R H. Podolsky. 1979. An analysis of breeding and mortality in a maturing
kittiwake colony. The Auk 96:537-543.

Document ID Numbat

O A-52 WPWe
3-B-93 WPWG
O C-ReWG

0 0-M6
Q E-MisC.
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PRESENTATIONS
Exxon Valdez Restoration Project. Dept. of Conservation. Anchorage, AK. 3/92.
The Center for Creative Imaging. Eastman Kodak Company. Camden, ME. 1/92.
Scientific and Engineering Applications on the Macintosh. San Francisco, CA. 1/92.
Apple Computer, Inc. Environmental Group. Cupertino, CA. 2/91,1/92.
The RAND Corporation, Santa Monica, CA. 11/91.
NASA Headquarters, Washington, DC. 9/91.
Apple Computer, Inc. Worldwide Developers Conference, San Jose, CA. 5/91.
Gulf of Maine Conference, Woods Hole, MA. 1/91.
The Woods Hole Research Station, Woods Hole, MA. 11/90.
Global and Environmental Monitoring. ISPRS Comm. VII. Vancouver, BC. 9/90.
Yale University, School of Forestry and Environmental Studies. 3/90.
Computer Visualization and Imaging in Research, U. of lowa. 2/90.
National Center for Geographic Information and Analysis, Orono, ME. 1/90.
NASA Ames Research Center. Mountain View, CA. 12/89.
Environmental Grantmakers Conference, San Francisco, CA. 12/89.
Distinguished Lecturer University of Michigan, Ann Arbor, MI. 11/89.
The Boston Computer Society. Massachusetts Institute of Technology. 11/89.
Second International Conference on Marine Debris, Honolulu, HI. 4/89.

RESEARCH GRANTS
The Trving Foundation. Enhancements to GATA Software (91-Present).
Arthur K. Watson Foundation. The Mainc Coast Environmental Atlas (91-Present).
National Audubon Society and The Charles Darwin Research Station. Attraction of the
endangered Galdpagos Dark-rumped Petrel to restored habitat (1988-Present).
Island Foundation, Inc. (1) Satellite imagery and computer mapping for natural resource
analysis (1988-89). (2) Integrated Resource Management (1986-88).
Apple Computer, Corp. Research and Development Grant: Satellite imagery and
computer mapping for natural resource analysis (1988-90).
Center for Field Research. (1) Peregrine Falcon migration on Maine islands (1984);
(2) Establishment of Laysan albatross to Kauai, Hawaii. (1983).
Chapman Memorial Fund of the American Museum of Natural History. Artificial
stimulation of colony formation in storm-petrels (1979-80).
Doctoral Dissertation: Colony formation and attraction of Leach's Storm-petrel and
Laysan Albatross.
Masters Thesis: Reproductive performance, growth and behavior within a Herring Gull
colony on Kent Island, New Brunswick, Canada.

COMPUTER EXPERIENCE
Developer and designer of scientific software including GAIA Software, an earth imagery
analysis and GIS package. In-depth experience with the application of computers to
cnvironmental problems, specifically with carth image analysis, computer visualization and
Geographic Information Systems. Life Sciences Editor for SciTech Quarterly the publication of
the Macintosh Scientific and Technical Users Association and imaging instructor for Kodak.

MISCELLANEOUS
Master Bird Banding Permit # 21,768 (for Alaska). Certified Scuba Diver, small vessel handling.

Documant 1D Number
Gl &,

O A-82 wews

0-8-93 wewg

Q C-Rrwg

Q 0-m6

0 E-mse.
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POPULAR ARTICLES
This Ycar in Space. SciTcch Quarterly. 2nd Quarter 1992,
Satellite Imagery Aids Analysis of Rare Coastal Ecosystems. GEOInfo Systems. June 1992
Optical Storage Medium and the Preservation of the Rainforest. SciTech Quarterly. 1st Quarter 1992.
Lost Island Birds. Island Journal 1992.
Costa Rica: Where Diversity Reigns. Grand Circle Travel. 34 pp, April 1992.
Mind over Macintosh. SciTech Quarterly. 4th Quarter 1991.
Satellite Search Aids Wetlands Visualization. GIS World Magazine. December 1991.
The Impact of Desktop Computing on the Progress of Science. Scil'ech Quarterly. 1st Quarter 1991,
Maine's Rarest Seabird. Maine Boats and Harbors. April 1991.
The Thin Edge. Island Journal 1991.
Marine Debris Conference Review. Pacific Seabird Group Bulletin 1990,
Pleistocene Islands: The Rise and Fall of Maine's Island Empire. EARTHWATCH. March 1988.
This Island Earth. New Alchemist Quarterly. Summer 1989,
Island Extinction: The Saga of the Great Auk and Sea Mink. Island Journal 1989.
The Razors lidge: Maine's Rarest Seabird. Island Journal 1988.
Night Birds: Storm Petrels on the Maiue Coast. Island Journal 1987.

CONSULTING CONTRACTS
Quantification of Habitat in Prince William Sound from SPOT Imagery. Alaska DEP.
.anduse Compatibility Study from SPO'T" Imagery. San Clemente Island, CA.
Landsat Image Analysis of Joshua Tree National Monument. Apple Inc./National Park Service.
Wetlands Mapping from SPOT Imagery in Wells and Kennebunk, Maine. Maine Geological Survey.
Quantification of Intertidal Scawcceds Using SPOT Satcllitc Imagery. FMC Corporation.
Habitat Mapping and Analysis of Cross Island Wildlife Refuge. U.S. Fish and Wildlife Service.
Significant Geomorphological Features: The Maine Coast. 1989. 34 pp plus maps.
Scenic Assessment of Cobscook Bay and the Bold Coast. 1989. 17 pp
Old Growth l‘orest Inventory: Allen Island. 1989. 7 pp plus maps and appendices.
Old Growth Forest Inventory: Cross Island. 1989. 5 pp plus maps and appendices.
Rare Plant Inventory: Islesboro. 1988. 34 pp plus maps and appendices.
Wetlands Inventory: Long Island. 1988. 9 pp plus maps and appendices.
Ecological Inventory and Conservation Options: Islesford. 1988. 34 pp plus maps and appendices.
Ecological Characterization: West Plummer. 1988. 36 pp plus maps and appendices.
Coastal Access Study: Town of Stonington. 1988. 56 pp plus appendices.
Natural Resource Profile for Comprehensive Plan: Town of Stonington. 1988. 55 pp.
Ecological Characterization; Long Island Fuel Farm. 1988. 30 pp plus maps and appendices.
Ecological Characterization: Bareneck Island. 1988. 23 pp plus maps and appendices.
Forest Inventory: Great Chebeaguce Island. 1987, 3 pp plus maps.
Natural Resource Policies for Comprehensive Plan: Town of Vinalhaven. 1987. 48 pp.
Waste-water Plan: Heart Island. 1987. 11 pp plus maps.
Comprehensive Estate Management: Matinicus Island. 1987. 35 pp plus maps and appendices.
Forest Management Plan: MacMahan Island. 1987. 30 pp plus maps and appendices.
Ecological Characterization: Heart Island, 1987. 16 pp plus maps and appendices.
Forest Blow-down Study: Cape Island. 1987. 17 pp plus maps.
liorest Management Plan: (ireens Island. 1987. 14 pp plus maps and appendices.
Land Use Managemeant: North Haven Island. 1987. 30 pp plus maps and appendices.
Meadow Restoration Plan: Babbidge Island. 1987. 22 pp plus maps and appendices.
Visual Resource Assessment: Islesboro Island. 1987. 30 pp plus maps.
Ecological Characterization: Spruce Island. 1986. 22 pp plus maps and appendices.
Ecological Characterization: Hutchins Island. 1986. 25 pp plus maps and appendices.
Comprehensive Management Plan: Cross Island. 1986. 45 pp plus maps and appendices.
Groundwater and Ilydrological Survey: Isleshoro Island. 1986. 24 pp plus maps and appendices.
Wetland Survey: Islesboro Island. 1986. 38 pp plus maps and appendices.
Forest, Pasture and Sheep Management Plan: Allen Island. 1985. 35 pp w/ maps and appendices.
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL _¢3
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FORMAT FOR IDEAS FOR RESTORATION PROJECTS

4
Title of Project: .
9 X K}[z/cﬂ/{é/y

Justification: (Link to Injured Resource or Service)

Description of Project: (e.g. goal(s), objectives, location, rationale, and technical approach)

""""""""""""""""""""" Zmpmw/ﬁ?@w\uﬁuuﬁtmﬂm + Hebilet

T%/c/%~

s : \,'}}w\/uia%)zuﬂ?Z)ﬁ’ﬂ”n/?/«(nfz?ﬁwy\ué(
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s
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Estimated Duration of Project:

Estimated Cost per Year:

OBET COMMIMICII S, oo oo

Name, Address, Telephone:
2 355 J%’"‘%iﬁ,j S (T 2#/  Oil spill restoration is a public process. Your ideas
DI, LY G 0207 -~953> and suggestions will not be proprietary, and you
// / will not be given any exclusive right or privilege to
them. B
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Exxon Valdez Trustee Council
645 G St.
Anchorage, Alaska 99501

Attn: 1993 Work Plan
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A RESOLUTION OF THE CITY COUNCIL QF TEBE CITY oF VALDEZ,
ALASKA, EXPRESSING ITS SUPPORT FOR THE EXPENDITURE OF FUNDS

OUT OF THE EXXON VALDEZ NEGOTIATED SETTLEMENT BY THE EXXON

VALDEZ SETTLEMENT TRUSTEE'S COUNCIL TOWARDS THE ENHANCEMENT OF
PRINCE WILLIAM SOQUND.

CITY OF VALDEZ, ALASKA

RESOLUTION NO. 9215

WHEREAS, the effects of the Exxon Valdez oil spill were felt
by all residents of all communities in Prince William Sound and
areas affected by that oil spill; and

WHEREAS, the Exxon Valdez oil spill brought a greater
environmental awareness to all residenta living in Prince William
Sound; and ’

WHEREAS, the time has come to minimize the studying of the
effects of the Exxon Valdez oil spill and proceed with definitive
steps towards restoration and enhancement of Prince William Sound
and affected areas; and

WHEREAS, the Memorandum of Agreement and Consent Decree (MOA)
entered irnto between the United States of America and the State of
Alaska states that the governments shall jointly use all natural
resource damage recoveries for purposes of restoring, replacing,
enhancing, rehabilitating or acquiring the equivalent of natural
‘resources injured as a result of the olil spill and the reduced or
lost services provided by such rescurces; and

WHEREAS, in their expenditure of rfunds the Exxon Valdez
Settlement Trustees must take into consideration that there needs
to be some recognizable benefit to those affected residents of the
communities of Prince William Sound and the areas affacted by the
Exxon Valdez oil spill; and

WHEREAS, by definition, enhancement means to make greatar as

in value and attractiveness, to heighten, improve, to increase as
in value or price.

THEREFORE, BE IT RESOLVED that the City Council of the City of
Valdez, Alaska, supports expenditures of the ssttlement monies by
the Exxon Valdez Settlement Trustee's Council towards the
erhancement ¢f Prince William Sound and the areas affected by the
oil spill, to make those areas and communities envirenmentally
cleansr and a better place to live and recreate. ‘



Rasolution No. 9215
Page 2

PASSED AND APPROVED BY THE CITY COUNCIL OF THE CITY OF
VALDEZ, ALASKA, THIS __J314¢ day of 5"“"‘““8‘- __» 1892,

CITY OF.V
By
ATTEST:
—dans Lrald. Docunant 10 Numbor
Je&nne Donald, City Clerk, CMC 42.060] 055
ifigiﬁ’;‘”‘ O A-92 wPws
B8-9 WPWG
0 C-RPWG
Q p-pAG

Q E-MsC.
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COVER WORKSHEET FOR 1993 IDEA SUBMISSIONS

o Checked for Completeness

tjiD stamped/Input completed
Name

v Affiliation
M) Costs
- Category
o — Cocnent
Lead Agency
Cooperating Agency(ies)
Y N Passed initial screening criteria
RANKING H M L Rank Within Categories

H M L Rank Overall

Project Number - if assigned
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Additional Comments:

(fold here)-
Return Address:
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Exxon Valdez 0il Spill Trustee Council
645 G Street ~
Anchorage, AK 99501
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EXXON VALDEZ OIL SPILL TRUSTEE CQUNCIL e lind -
FORMAT FOR IDEAS FOR RESTORATION PROJECTS /&7 /' > A e
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Title of Project:

ONON vALDNE 2 e SEPte RS 1e2alion) INAS SuBSS e

Justification: (Link to Injured Resource or Sérvice)
T _enlanice ol Oy devabtin  ovevall

Description of Project: (e.g. goal(s), objectives, location, rationale, and technical approach)
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Estimated Duraticn of Project: ",\E‘HC

mated Duration o ojec O (s /; GA‘%‘WPWG
f
N/as — B B-93 WPWG

Other Comments: ................. S — 1 DC'EFWG
............. ( {/@ AT . ;_v DD-?AG

Estimated Cost per Year:

Name, Address, Telephone:
Maen.c (eAttm
Lo P Z0> Y - Oil spill restoration is a public process. Your ideas
VALhEeZz Ak 9%, and suggestions will not be proprietary, and you
will not be given any exclusive right or privilege to
them.




Alaska Wilderness Recreation and Tourism Association

Board of Directors

Nancy Lethcoe
President
Alaskan Wilderness
Sailing Safaris

Carol Kasza
Vice President
Arctic Treks

Todd Miner
Secretary
Alaska Wilderness Studies
U of A Anchorage

Don Ford

Treasurer
National Outdoor
Leardership School

Bob Dittrick
Wilderness Birding

Eruk Williamson
Eruk's Wilderness
HFoat Trips

Tom Garrett
Alaska Discovery

Dennis Eagan

Recreation

Kirk Hoessle
Alaska Wildlands
Adventures

Bob Jacobs
St. Elias Alpine Guides

Karla Hart
Rainforest Treks & Tours

Marcie Baker
Alaska Mountaineering &
Hiking

Gayle Ranney
Fishing & Flying

Dogument 1D Number

920612 237
Dave Gibb
Es’C(:S lllesz)nrsation Team a A-$2 WPWG
645 "G" Street, B-8-93 WPWG
Anchorage, AK 99501 B C-RP Wa

Q D-PAG
Dear Dave, 0 E- MISC.

On behalf of our members operating tourism businesses or recreationally using
the oil spill impacted areca, AWRTA would appreciate it if the Restoration
Team would consider recommending to the Trustee Council the following
projects designed to restore lost natural resources and services:

1. Timber buybacks to provide habitat protection for recovery of species —
damaged by the spill and to protect the area's scenic qualities damaged by the

spill from additional harm.

2. Rest ation including the
removal oNogs and rock debris pushed into adjacent Mplands areas and re- — &2

3. Institution of a Program to annually cleangarbage from oil spill impacted _ o 2
area beaches to help dghance damaged vigual quality and habitat.

4. Publication of high qualiy, full,€olor brochures on damaged species aimed
at recreational users and tourisps operators that give information on the follow-
ing topics: 1) significant as f a species' life history and behavior that may
be adversely affected by iman coxtact; 2) damages suffered by the species
from spill and other cadses (discase, Ruman disturbance, etc.); 3) ways to

o N =0
prevent additional sifess such as not disturbing seals during pupping and 4
molting periods, ¥se of hydrophones 1o ehbhance whale watching at a distance,
etc. Distributethe fliers to harbors, Visitor &enters, Tour and Charter boat
operators, kAyak rental outlets, recreational eqypment stores, etc.
5. Instigition of a watchable wildlife survey progranisoliciting input from ~ & 5

tourisin companies and others on the following topics: a),species observed,

P.O. Box 1353, Valdez, AK 99686. Phone: 907-835-5175. Fax: 907-835-5395

Printed on recycled paper



AWRTA, P.O. Box 1353, Valdez, AK 99686 p-2

date and number; and b) anecdotal information on humafi/animal encounters. This information could
help document the possible changes and movements i marine mammal populations, give tourism
operators and tourists a chance to "participate" in tfe recovery, 3) document changes, both positive and
adverse, in human/animal encounters, and 4) prgvide planners with information that may be helpful in

developing additional programs. W

Tourism and recreational users have sufféred considerably from the visual damage done to marine and
shoreline areas through the loss of mgrfine mammals, removal of intertidal and shoreline zone flora and
fauna, beach relocation, and staining and sterilization of beaches. The U.S. F.S. recognizes visual

quality as a natural resource; the sfate and tour operators have spent considerable amounts of money to
market Alaska's superscenery aptl superwildlife viewing opportunities, and consumers choose destina-

tions on the bases of visual quédlity and wildlife viewing experiences. The ability of the tourism industry

to recover from economic ddmages sustained as a result of the spill depends on the ability of tour opera-
tors to deliver a product that lives up to consumer expectations and is competitive with other —
supersenecry/superwildiffe areas in the world.

Respectfully submitted, Documsnt 1D Number

%7 7 »éﬂ%(f@’ 920612237
0 A% wewe

878-93 Wewe

0 C-RPWG

U D-PAG

0 E-MsC.

Nancy R. Lethcoe
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Working for the Nature of Tomorrow,

NATIONAL WILDLIFE FEDERATION

S ,;zf 750 W. Second Ave., Suite 200. Anchorage. AK 99501 (907) 258-4800

JUN 1 2 RECD

Post-It™ brand fax transmittal memo 7671 (11 of pages » 3

P00 Dapid Gribbons | Doub- mylle

June 12, 1992 Buionweldezo:l Spl [© pw i

Oepl.Rg- g ww\ Tear\l’bone#zsy_ "{20()

Fax # Fax ¥ .
Dave R. Gibbons, Director ____Q_JZQ_LW79 258 =481
Exxon Valdez 0il Spill Restoration Team ;
645 "G" Street Document ID Number
Anchorage, Alaska 99501 QZDugaafig

e D A'gz wpws

Dear Dr. Gibbons: 5/3-93 WPWG
Thank you for the opportunity to provide recommendations on | C-RPWG
restoration projects that may be undertaken in 1993 and O D-PAG
beyond. As you are aware our organization is still in :
litigation with Exxon and Exxon Shipping, Inc. We care as O E-MSe.
the Trustees do about the recovery of Prince William Sound

and other areas impacted by the Exxon Valdez oil spill.

We recommend that the Trustees allocate the Exxon Settlement
funds AS INTENDED by Judge Holland in the PLEA AGREEMENT AND
THE AGREEMENT AND CONSENT DECREE. This includes funds for
habitat restoration and acquisition and funds for long-term
research and monitoring of the spill's impacts.

We recommend that the Trustee Council use up to 80% of its
funds for protection and acquisition of habitat. We believe
that protecting the habitat in Prince William Sound and the
Gulf of Alaska will help eliminate some of the stress which
the oil spill placed on the environment. The remainder
should be divided among post spill research, monitoring of
the environmental recovery, and investigation of how to
prevent and clean up future spills.

We once again return to the PLEA AGREEMENT NO.A90-015 CR. on
page 9. "sSuch monies are to be used by the State of Alaska
and the United States exclusively for restoration projects,
within the State of Alaska, relating to the "Exxon Valdez"
oil spill. Restoration includes restoration, replacement and
enhancenent of affected resources, acquisition of eguivalent




resources and services, and long-term environmental
monitoring and research programs directed to the prevention,
containment, cleanup and amelioration of oil spills™

The Exxon Spill has not been cleaned up! Note the Anchorage
Daily News article on "Mussels cover oil from spill"®
(6/5/92). The Trustees must avoid getting inveolved in clean
up and direct the Coast Guard to tell Exxon that new areas
of spill debris have been found. Exxon is still responsible
for cleaning the cil in the spill area.

Sinc ly,
J J)n‘%/ Docunant 10 Numbar

S. Douglas Miller, ph.D. 92002 24X

Director Q A-52 WPWG
878-93 WPWG
ce: Q C-RPWG

Jay D. Hair, President National Wildlife Federation

Q 0-m6
Q E-MisC.
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State studies effects
on otters, sea birds

By NATALIE PHILLIPS
Oy Nows rocons?

DISK ISLAND = One of the most star
tling discoverias during oulptl] claanup
wark lazt summer was that perfectly pro-
zarved oll - romatimes up to 4 inches deep
- wag jocked under fome musiel beds Lo
Prince Wiilfam Sound.

After a wvintar of comparing notes, oil.
spill zciantizis newr suspect that contamina-
tlon of thar food seurve may cxplaln why
harlequin ducks are pot reproducing and
black oystercaichurs, rver ottart and juve
nile 300 ottors are not thriving.

“Wa'ra saying, "Of course, how could wae
kave beon z¢ blind? ~ said Mark Brodersen,
otlapill restoration chlef with the state
Depurtment of Znvironmental Conservation.
*The otl Is there and that wag a urprize. . ..
Late last summor, when wa itarted looking
tor possibllitics 2a to why we were scalng
low reproduction ln the harlequin ducks, we
started thinksng it might de the ofl beds.”

To lind our. $874.000 of otl-spiil settie
mont monay will be spant thiz summoar on
four studlcs. Sclentists wlll trap oyster
satener chicks and hariequin ducks and
sxamina their blood and fevcx. At the zame
tima thay will wry to determine how wider
1pread e problem (z and they will start
exploring ways t0 get the Utpped Ol Qut
Gom under the buds, Study results are
exposted L the spring of 1994, :

“Thiz uwr(ll be benaflelal for the next sil
spill =~ {f there I3 one,” 33ld John Sander,
coemmisslover of the Alpska Deparimont of
Enviconmental Congdacvation., during a
Wadnosday press tour of Princg Willlom
Sou<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>