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Gas Pipeline Development Authority

BALLOT LANGUAGE

This hill would create the Alaska Natural Gas Development
Authority (Authority) as a public corporation of the State. The
Authority would acquire and condition North Slope natural gas,
and construct a pipeline to transport the gas. The Authority s
powers would include buying property or taking it by eminent
domain, and lo issue state tax-exempt revenue bonds. The
gasline route would be from Prudhoe Bay to tidewater on
Prince William Sound and the spur line from Glennallen to the
Southcentral gas distribution grid. The Authority would oper-
ate and maintain the gas pipeline, ship the gas, and market
the gas.

SHOULD THIS INITIATIVE BECOME LAW?
YES co

NO cd

BALLOT MEASURE SUMMARY
Prepared by the Legislative Affairs Agency

This measure proposes a new public corporation. It would be
called the Alaska Natural Gas Development Authority. It
would have a seven-member board of directors appointed by
the governor. The board is required to design, construct, oper-
ate, and maintain a natural gas pipeline system, That system
or project would transport North Slope natural gas. It would
move the gas to Prince William Sound and to the Southcentral
Alaska gas distribution system. The board could market and
ship gas. It could acquire property by purchase or eminent
domain. To meet project costs, the board could issue revenue
bonds. To build the project, it would have lo enter into project
agreements with labor unions. It also must use Alaska con-
tractors and suppliers to the greatest extent possible. The
measure requires the board to prepare a development plan for
the project within one year. It declares a goal of having the
project operate by 2007.

FULL TEXT OF PROPOSED LAW

"(The All-Alaskan Gasline Initiative) An Act Establishing
the Alaska Natural Gas Dcvolopmont Authority, to maxi-
mize revenues for Alaska and jobs and Gas for Alaskans."

BE IT ENACTED BY THE PEOPLE OF THE STATE OF
ALASKA:

* Soction 1. The uncodified law of lhe State of Alaska is
amended oy adding a new section to read:

FINDINGS AND INTENT, (a) The people find that

(1) The Phillips-Marathon liquefaction facility at Nikiski has
been supplying Cook Inlet natural gas to Japan and
Southcentral Alaska at great profit and without interruption
since 1969;

(2) Cook Inlet gas supplies are dwindling rapidly with shortfalls
anticipated as early as the winter of 2003;

(3) Alaska's North Slope contains vast proven reserves of nat-
ural gas that have been known for at least 25 years but have
never been developed;

(4) these gas resources have never been offered for sale,
because there has been no way to transport them to market;
(5) multiple markets in North America and Asia have recently
expressed an interest in receiving a proposal from Alaska for
the purchase of Alaska gas;

(6) if developed, these natural gas resources could represent
substantial economic benefits to Alaskans in jobs, state rev-
enue, and gas for Alaska citizens and businesses;

(7) the major North slope leaseholders have competing gas
reserves in other parts of the world vying for the same mar-
kets, creating a conflict of interest for them in advancing the
sales of Alaska gas;

(8) the North slope Producers agreed in 1991 to strand North
Slope gas until at least 2005;

(9) given the producer's conflicts of interest and their historic
refusal tg make North Slope natural gas available it may be
r,ecesss [ to take the gas back;

(10) Ihe permits necessary for an Alaskan gasline project have
been pledged to the Alaska Natural Gas Development
Authority, operating as a port authority, lo facilitate the devel-
opment of the projec;

(11) there is sufficien gas for an all-Alaskan gasline project;
(12) the Alaska NaUral Gas Development Authority offers
substantial tax benefits that improve the economics of a
gasline project;

(13) state ownership of the pipeline and associated facilities
has Ihe potential to provide substantial revenues to the state
and the Alaska Permanent Fund; and

(14) Alaska's constitution requires that Alaska's resources are
developed, utilized, and conserved for the maximum benefit of
Alaska's people.

(15) an all-Alaskan gasline maximizes jobs for Aiav'.i'i.s, rev-
enues for the Alaskan treasury, and access to gas for
Alaskans.

(b) It is the intent of this Act to create the All-Alaskan Natural
Gas Development Authority for the purpose of developing,
constructing, managing, and operating a gas pipeline from the
North Slope of Alaska and a spur line to the Southcentral
Alaska natural gas distribution grid.

‘Sec. 2. AS 41 is amended by adding a new chapter to read:
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Chapter 41. Alaskan Natural Gas Development Authority.
Article 1. Establishment of the Authority.

Sec. 41.41.010. Establishment of the authority, (a) There is
established the Alaska Natural Gas Development Authority,
the purpose of which is to provide one or more of the following
services and functions in order to bring natural gas from the
North Slope to market, including

(1) the acquisition and conditioning of North Slope natural gas;
(2) the design and construction of the pipeline system;

(3) the operation and maintenance of the pipeline system;

(4) the design, construction, operation, of other facilities nec-
essary for delivering Ihe gas to market and lo Southcentral
Alaska; and

(5) the acquisition of natural gas market share sufficient to
ensure the long-term feasibility of the pipeline system project.

(b) The authority is a public corporation and an instrumentali-
ty of the state within the Department of Revenue.

(c) The authority has a legal existence independent of and
separate from the stale.

(d) The acquisition of natural gas from the North Slope and its
delivery to tidewater for shipment to market by the authority is
an essential government function of the state.

(e) The authority may not be terminated as long as it has
bonds, notes, or other obligations outstanding.

Sec. 41.41.020. Authority governing body, (a) The authority
shall be governed by a board of directors consisting of seven
members from the general public appointed by the Governor
and confirmed by the legislature.

(b) The board shall annually elect a chair, and may elect other
officers, from among its members.

Sec. 41.41.030. Term of office, (a) The members of the board
shall be appointed for terms of three years, and they may be
reappointed.

(b) The terms of the members shall be staggered.

Sec. 41.41.040. Removal and vacancies, (a) The governor

may remove a member of the board from office. A removal

must be in writing and must state the reason for the removal.

A member who is removed may not participate in board busi-

ness and may not be counted for purposes of establishing a
quorum after the member receives written notice of removal. A

member who is removed is not entitled to honoraria, per diem,

or travel expenses authorized under AS 41,41.060 for work

performed after Ihe member receives the written notice of
remov |I.

(b) The governor shall promptly fill a vacancy on lhe board by
appointment. An appointee to a vacancy shall hold office for
the balance of the term for which the appointee’s predecessor

on the board was appointed.

() A vacancy on the board does not impair the authority of a
quorum of the board to exercise all the powers and perform all
the duties of the board.

Sec. 41.41.050. Quorum and voting. Four members of Ihe
board constitute a quorum for the transaction of business and
the exercise of the powers and duties of the board. Action may
be taken only upon the affirmative vole of a majority of the full
membership of the board.

Sec. 41.41.060. Compensation of board members; per
diem and travel expenses. Members of the board are enti-
tled to per diem and travel expenses authorized for boards
and commissions under AS 39.20.180.

Sec. 41.41.070. Authority staff, (a) The board may employ
and determine the salary of a chief executive officer.

(b) The chief executive officer may, with the approval of the
board, select and employ additional staff as necessary.

(c) An employee of the authority, including the chief executive
officer, may not be a member of the board. The chief execu-
tive officer and the other employees of the board are in the
exempt service under AS 39.25.110.

(d) In addition lo its employees, the authority may contract for
and engage the services of bond counsel, consultants,
experts, and financial advisors the corporation considers nec-
essary for the purpose of developing information, furnishing
advice, or conducting studies, investigations, hearings, or
other proceedings.

Sec. 41.41.080. Legal counsel. The attorney general
(1) is the legal counsel for the authority;

(2) shall advise Ihe authority in legal mailers; and

(3) shall represent the authority in legal actions.

Sec. 41.41.090. Conflicts of interest, (a) Members of the
board and the chief executive officer of the authority are sub-
ject to the provisions of AS 39.50.

(b) If a member of the board or an employee of the authority
acquires, owns, or controls an interest, direct or indirect, in an
entity or project in which assets of the authority are invested,
the member shall immediately disclose the interest to the
board. The disclosure is a matter of public record and shall bo
included in Ihe minutes of the first board meeting following the
disclosure.

Sec. 41.41.100. Budget. The revenue earned by operations
of the authority must be ioentified as the source of the operat-
ing budget of the authority in the state’s operating budget
under AS 37.07 (Executive Budget Act).

Sec. 41.41.110 Audits. The Legislative Budget and Audit
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Committee may provide for an annual post audit and annual
operational and performance evaluations of the authority's
operations and budget.

Sec. 41.41.120. Reports and publications, (a) By
September 30 of each year, the board shall publish a report of
the authority for distribution to the governor and the public,
The board shall notify the legislature that the report is avail-
able.

(b) The report must include financial statements audited by
independent outside auditors and a statement of the amount
of money received by the authority from its operations during
the period covered.

Sec. 41.41.130. Tax exemption. The security instruments
issued by the authority, the transfer of the security instru-
ments, and the income on the security instruments are exempt
from all taxes and assessments in the state.

Sec. 41.41.140 Political activities. The resources of the
authority may not be used to finance or influence political
activities,

Sec. 41.41.150. Public access to information,

(@) Information in the possession of the authority is a public
record, except that information that discloses the particulars of
the business or affairs of a private enterprise or Investor is
confidential and is not a public record for purposes of AS
40.25.110 - 40.25.140. Confidential information may be dis-
closed only for the purposes of an official law enforcement
investigation or when its production is required in a court pro-
ceeding.

(b) The restrictions of (a) of this section do not prohibit the
publication of statistics presented in a manner tnat prevents
the identification of particular reports, items, persons, or enter-
prises.

Article 2. Powers of the Authority.

Sec. 4141.200. Powers of the authority. In furtherance of its
corporate purposes, in addition to its other powers, the author-
ity may

(2) sue and be sued;

(2) adopt a seal;

(3) adopt, amend, and repeal bylaws and regulations;

(4) make and execute contracts and other instruments;

(5) in its own name acquire property, lease, rent, convey, or
acquire real and personal property; a project site or part of a
project site may be acquired by eminent domain;

(6) acquire natural gas supplies;

(7) issue bonds and otherwise incur indebtedness in accor-
dance with AS 41.41.300 - 41.41.410 in order to pay the cost
of a project;

(8) accept gifts, grants, or loans from and enter into contracts
or other transactions regarding gifts, grants, or loans with a
federal agency or an agency or instrumentality of the state, a
municipality, private organization, or other source;

(9) enter into contracts or agreements with a federal agency,
agency or instrumentality of the state, municipality, or public or
private individual or entity, with respect to the exercise of its
powers;

(10) charge fees or other forms of remuneration for the use of
authority properties and facilities;

(11) defend and indemnify a current or former member of the
board or an employee or agent of the authority against the
costs, expenses, judgments, and liabilities as a result of
actions taken in good faith on behalf of the authority; and

(12) purchase insurance to protect its assets, services, and
employees against liabilities that may arise from authority
operations and activities.

Article 3. Revenue Bonds and Notes.

Sec. 41.41.300. Bonds and notes of the authority, (a) The
authority, by resolution, may issue revenue bonds and bond
anticipation notes in order to provide funds to carry out the
purposes set out in AS 41.41.010(a).

(b) The principal and interest on the revenue bonds or notes
authorized and issued undtr (a) of this section are payable
from authority funds. Bond anficipation notes may be payable
from the proceeds of the sale of hcnds or from the proceeds
of the sale of other bond anticipation notes or, in the event
bond or bond anticipation note proceeds are not available, the
notes may be paid from other funds or assets of the authority.
(c) Bonds or notes may be additionally secured by a pledge of
a grant or contribution from the federal government, or a cor-
poration, associalion, institution, or person, or a pledge of
money, income, or revenues of the authority from any source.
(d) Bonds or bond anticipation notes of the authority may be
issued in one or more series and shall be dated, bear interest
at the rate or rates per year or within the maximum rate, be in
the denomination, be in the form, either coupon or registered,
carry the conversion or registration provisions, have the rank
or priority, be executed in the mannc and form, be payable at
the times, from the sources, and in the medium of payment
and place or places within or outside the state, be sub act lo
authentication by a trustee or fiscal agent, and be subject to
the terms of redemption with or without premium, as the reso-
lution of the authority may provide. Bond anticipation notes
shall mature at the time or times that are determined by the
authority. Bonds shall mature at a time not exceeding a num-
ber of years from their date that is determined by the authori-
ty. Before the preparation of definitive bonds or bond anticipa-
tion notes, the authority may issue interim receipts or tempo-
re,/ bonds or bond anticipation notes, with or without coupons,
exchangeable for bonds or bond anticipation notes when
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these definitive bons or bond anticipation notes have been
executed and are available for delivery.

(e) Bonds or bond anticipation notes may be sold in ihe man-
ner and on the terms the authority determines.

() If an officer whose signature or a facsimile of whose signa-
ture appears on a bond, note, or coupon attached to them
ceases to be an officer before the delivery of the bond, note,
or coupon, the signature or facsimile is valid to the same
extent as if the officer had remained in office until delivery.

Sec. 41.41.310. Covenants. In a resolution of the authority
authorizing or relating to the issuance of bonds or bond antic-
ipation notes, the authority has power by provisions in the res-
olution that will constitute covenants of the authority and con-
tracts with the holders of the bonds or bond anticipation notes
to

() pledge to a payment or purpose all or a part of its revenues
to which its right then exists or may thereafter come into exis-
tence, and the money derived from the revenues, and the pro-
ceeds of bonds or notes;

(2) covenant as to the use and disposition of payments of prin-
cipal or interest received by the authority on loans or other
investments held by the aul ority;

(3) covenant as to establishment of reserves or sinking funds
and the making of provision for and the regulation and
disposition of the reserves or sinking fund .,

(4) covenant with respect to or against limitations on a right to
sell or otherwise dispose of property of any kind;

(5) covenant as to bonds and notes lo be issued, and their lim-
itations, terms, and conditions, and as to the custody, applica-
tion, and disposition of the proceeds of the bonds and notes;
(6) covenant as to the issuance of additional bonds or notes,
or as to limitations on Ihe issuance of additional bonds or
notes and the incurring of other debits;

(7) covenant as to the payment of the principal of or interest
on the bonds or notes, as to the sources and methods of the
payment, as to the rank or priority of the bonds or notes with
respect to a lien or security, or as to the acceleration of the
maturity of the bonds or notes;

(8) for the replacement of lost, stolen, destroyed, or mutilated
bonds or notes;

(9) covenant as to the redemption of bonds or notes and priv-
ileges of their exchange for other bonds or notes of the author-
ity:

(t:)LIO) covenant to create or authorize lhe creation of special
funds of money to be held in pledge or otherwise for operating
expenses, payment or redemption of bonds or notes,
reserves, or other purposes;

(11) establish the procedure, if any, by which the terms of a
contract or covenant with or for the benefit of the holders of
bonds or notes may be amended or abrogated, the amount of
bonds or notes the holders of which must consent to amend-
ment or abrogation, and the manner in which the consent may

be given;

(12) covenant as to ihe custody of property or investments,
their safekeeping and insurance, and the use and disposition
of insurance money;

(13) agree with a corporate trustee that may be a trust com-
pany or bank having the powers of a trust company within or
outside the state as to the pledging or assigning of revenue or
funds to which or in which the authority has rights or an inter-
est; the agreement may further provide for other rights and
remedies exercisable by the trustee as may be proper for the
protection of the holders of a bond or note of the authority and
not otherwise in violation of law and may provide for the
restriction of the rights of an individual holder of bonds or
notes of the authority;

(14) appoint and provide for the duties and obligations of a
paying agent or paying agents or other fiduciaries as the res-
olution may provide within or outside the state;

(15) limit the rights of the holders of a bond o. note to -jnforce
a pledge or covenant securing the bonds or notes;

(16) make covenants other than and in addition to the
covenants expressly authorized in this section of like or differ-
ent character, and to make covenants lo do or refrain from
doing acts and things as may be necessary or convenient and
desirable in order to better secure bonds or notes or that, in
the absolute discretion of the authority, will tend lo make
bonds or notes more marketable, notwithstanding that the
covenants, acts, or things may not be enumerated in this sec-
tion.

Sec. 41.41.320 Limitations of issuance of bonds, (a) The
authority may not issue bonds in an amount that exceeds the
amount of bonds authorized to be issued by the legislature,
(b) This section does not apply to the issuance by the author-
ity of refunding bonds or to the issuance by the authority of
bond* the proceeds of which are intended to be used to refi-
nance the loans held by the authority.

Sec. 41.41.330. Independent financial advisor. In negotiat-
ing the private sale of bonds or bond anticipation notes to an
underwriter, the authority may retain a financial advisor. A
financial advisor retained under this section must be inde-
pendent from the underwriter.

Sec. 41.41.340 Validity of pledge, (a) The pledge ol assets
or revenue of the authority to the payment of the principal or
interest on an obligation of the authority is valid and binding
from lhe time the pledge is made, and lhe assets or revenue
become immediately subject to lhe lien of the pledge without
physical delivery or further act. The lien of a pledge is valid
and binding against all parties having claims in tort, contract,
or otherwise against the authority, irrespective of whether
those parties have notice of the lien of the pledge.

(b) This section does not prohibit the authority from selling
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assets subject to a pledge, except that a sale may be restrict-
ed by the trust agreement or resolution providing for the
issuance of the obligations.

Sec. 41,41.350. Capital reserve funds, (a) For the purpose
of securing one or more issues of its obligations, the authority
may establish one or more special funds, called "capital
reserve funds," and shall pay into those capital reserve funds
(1) money appropriated and made available by (he state for
the purpose of those funds, (2) proceeds of the sale of its obli-
gations, to the extent provided in the resolution or resolutions
of the authority authorizing their issuance, and (3) other
money ".hat may be made available to the authority for the pur-
poses of those funds from another source. All money held in a
capital reserve fund, except as provided in this section, shall,
subject to appropriation, be used as required solely for the
payment of the principal of obligations or of the sinking fund
payments with respect to those obligations; the purchase or
redemption of obligations; the payment of interest on obliga-
tions; or the payment of a redemption premium required lo be
paid when those obligations are redeemed before maturity.
However, money in a fund may not be withdrawn from that
fund at any time in an amount that would reduce the amount
of that fund to less than the capital reserve requirement set cut
in (b) of this section, except for the purpose of making, with
respect to those obligations, payment, when due, of principal,
interest, redemption premiums, and the sinking fund payments
for the payment of which other money of the authority is not
available. Income or interest earned by, or increment to, a cap-
ital reserve fund due to the investment of lhe fund or other
amounts in it may be transferred by the authority to other
funds or accounts of Ihe authority lo the extent that the trans-
fer does not reduce the amount of the capital reserve fund
below the capital reserve fund requirement.

(b) If the authority decides to issue obligations secured by a
capital reserve fund, the obligations may not be issued if the
amount in the capital reserve fund is less than a percent, not
exceeding 10 percent, of the principal amount of all of those
obligations secured by that capital reserve fund then to be
issued and then outstanding in accordance with their terms, as
may be established by resolution of the authority, called the
"capital reserve fund requirement,” unless the authority, at the
time of issuance of the obligations, deposits in the capital
reserve fund from the proceeds of the obligations to be issued
or from other sources an amount that, together with the
amount then in Ihe fund, will not be less thar the capital
reserve fund requimment.

(c) In computing the amount of a capital reserve fund for the
purpose of this section, securities in which all or a portion of
Ihe funds are invested shall be valued at par or, if purchased
at less than par, at amortized costs as the term is dofined by
resolution of the authority authorizing the issue of the obliga-
tions or by some other reasonable method established by the

authority by resolution. Vacation on a particular date must
Include the amount of interest earned or accrued lo that dale.
(d) To assure the continued operation and solvency of the
authority for the carrying out of its corporate purposes, provi-
sion is made in (a) of this section for the accumulation in cap-
ital reserve funds of an amount equal to their capital reserve
fund requirement.

(e) The chair of the authority shall annually, not later than
January 2, make and deliver to the governor and chairs of the
house and senate finance committees a certificate stating the
sum, if any, required to restore a capital reserve fund to the
capital reserve fund requirement. The legislature may appro-
priate that sum, and all sums appropriated during the current
fiscal year by the legislature for the restoration shall be
deposited by the authority in the appropriate capital reserve
fund.

(0 This section does not create a debt or liability of the state.

Sec. 41.41.360. Remedies. A holder of obligations or
coupons attached to them issued under the provisions of this
chapter, and a trustee under a trust agreement or resolution
authorizing the issuance of the obligations, except as restrict-
ed by a trust agreement or resolution, either at law or in equi-
ty, may enforce all rights granted hereunder or under the trust
agreement or resolution, or under another contract executed
by the authority under this chapter, and may enforce and com-
pel the performance of all duties required by this chapter or by
the trust agreement or resolution to be performed by the
authority or by an officer of it.

Sec. 41.41.370 Negotiable instruments. All obligations and
interest coupon-, -.utached to them are negotiable instruments
under the laws of this state, subject only to applicable provi-
sions for registration.

Sec. 41.41.380 Obligations eligible for investment.
Obligations issued under the provisions of this chapter are
securities in which all public officers and public bodies of the
state and its political subdivisions, all insurance companies,
trust companies, banking associations, investment compa-
nies, executors, administrators, trustees, and other fiduciaries
may properly and legally invest funds, including capital in their
control or belonging to them. These obligations may be
deposited with a stale or municipal officer of an agency or
political ubdivision of the state for a purpose for which the
deposit of bonds, notes, or obligations of the state is author-
ized by law.

Sec. 41.41.390. Refunding bonds, (a) The authority may
provide for the issuance of refunding bonds for the purpose of
refunding an obligation then outstanding that has been issued
under the provisions of this chapter, including the payment of
redemption premium on them and interest accrued or to
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accrue to the date of redemption of the obligations. The
issuance of the bonds, the maturities and other details of
them, the rights of the holders of them, and the rights, duties,
and obligations of the authority in respect of them are gov-
ermed by the provisions of this chapter that relate to the
issuance of obligations insofar as those provisions may be
appropriate.

(b) Refunding bonds may be sold or exchanged for outstand-
ing bonds issued under this chapter, and, if sold, the proceeds
may be applied, subject to appropriation and in addition to
another authorized purpose, to the purchase, redemption, or
payment of the outstanding obligations. Pending the applica-
tion of the proceeds of refunding bonds, with any other avail-
able funds, to the payment of the principal, accrued interest,
and redemption premium on the obligations being refunded,
and, if so provided or permitted in the resolution authorizing
the issuance of the refunding bonds or in the trust agreement
securing them, lo the payment of any interest on the refunding
bonds and expenses in connection with the refunding, the pro-
ceeds may be invested in direct obligations of, or obligations
the principal of and the interest on which are unconditionally
guaranteed by, tha United States that mature or that will be
subject to redemption, at the option of the holders of them, not
later than the respective dates when the proceeds, together
with the interest accruing on them, will be required for the pur-
poses intended.

Sec. 41.41.400. Credit of state not pledged, (a) Obligations
issued under the provisions of this chapter do not constitute a
debt, liability, or obligation of the state or of a political subdivi-
sion of the state or a pledge of the faith and credit of the stale
or of a palitical subdivision of the state but are payable solely
from the revenue or assets of the authority. Each obligation
issued under this chapter must contain on its face a statement
that the authority is not obligated to pay it or the interest on it
except from the revenue or assets of the authority and that
neither the faith and credit not the taxing power of the state or
of a political subdivision of the state is pledged to the payment
of the principal of or the interest on the obligation.

(b) Expenses incurred by the authority in carrying out the pro-
visions of this chapter are payable from funds provided under
this chapter, and liability may not be incurred by the authority
in excess of these funds.

Sec. 41.41.410. Officers not liable. A member or other offi-
cer of the authority is not subject to personal liability or
accountability by reason of having executed or issued an obli-
gation

Article 4 Property of the Authority.

Sec. 41.41.450. Property of tho authority. The authority
may acquire, by purchase, lease, or gift, upon terms that it

considers proper, land, structures, real or personal property
rights, rights-of-way, franchises, easements, and other inter-
ests in land it considers necessary or convenient for the
financing of the project or a part of the project.

Article 5. Project Construction.

Sec. 41.41.500. Contract terms relating to use of Alaska
resources, (a) The authority shall enter into one or more pre-
hire project term agreements with labor organizations that (1)
contain no-strike clauses; ard (2) secure timely completion of
the project and maximum employment opportunities for state
residents.

(b) To maximize the economic benefits of the project to
Alaskan businesses, the authority shall use Alaska contractors
and suppliers to the maximum extent possible to take advan-
tage of the Alaska experience in Arctic engineering and con-
struction.

Article 6. General Provisions.

Sec. 41.41.900. Tax exemption. All obligations issued under
this chapter are declared to be issued by a body corporate and
public of the state and for an essential public and governmen-
tal purpose, and the obligations, and the interest and income
on and from the obligations, and all fees, charges, funds, rev-
enues, income, and other money pledged or available to pay
or secure the payment of the obligations, or interest on the
obligations, are exempt from state taxation except for transfer,
inheritance, and estate taxes.

Sec. 41.41.990. Definitions. In this chapter,

(1) "authority” means the Alaska Natural Gas Development
Authority;

(2) "board" means the board of directors of the Alaska Natural
Gas Development Authority;

(3) "project" means the gas transmission pipeline, together
with all related property and facilities, to extend from the
Prudhoe Bay area on the North Slope of Alaska to tidewater at
a point on Prince William Sound and the spur line from
Glennallen to the Southcentral gas distribulion grid, and
includes planning, design, and construction of the pipeline and
facilities as described in AS 41.41.010(a)(1) - (5).

*Sec. 3. AS 39.25.110(11) is amended by adding a new sub-
paragraph to read:
(G) Alaska Natural Gas Development Authority;

*Sec. 4. AS 39 50.200(b) is amended by adding a now para-
graph to read:

(57) the board of directors and chief executive officer of the
Alaska Natural Gas Development Authority (AS 41.41.020).
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*Sec. 5. The uncodified law of the State of A'aska is amend-
ed by adding a new section to read:

DEVELOPMENT OF PROJECT PLAN. Not later than one
year after the first meeting of the board of directors of the
Alaska Natural Gas Development Authority, the board shall
produce a development plan. The development plan must
include

(1) estimates of construction costs and timelines;

(2) gas procurement prices;

(3) use of the state's royalty gas;

(4) estimates of revenue to the general fund and the Alaska
permanent fund;

(5) a revenue sharing plan with municipal governments;

(6) a plan for delivery and pricing of natural gas to communi-
ties along the pipeline route and to Southcentral Alaska
through a spur line;

(7) a plan for delivery and pricing of LNG to Yukon River and
coastal communities;

(8) a payment schedule to companies providing permits or
other valuable assets;

(9) a marketing plan to approach potential buyers;

(10) a plan to maximize Alaskan hire, including project labor
agreements; and

(10) a plan to ensure meeting the highest environmental and
safely standards, including a citizens advisory council.

(12) The goal of the authority is to have the Alasxan gas line
in full production by 2007.

‘Sec. 6. The uncodified law of the State of Alaska is amended
by adding a new section to read;

INITIAL APPOINTMENTS OF MEMBERS OF ALASKA NAT-
URAL GAS DEVELOPMENT AUTHORITY BOARD OF
DIRECTORS. Of the members first appointed under AS
41.41.020(a), enacted by sec. 2 of this Act,

1 three members shall be appointed to three-year terms;

2. two members shall be appointed to two-year terms; and

3. two members shall be appointed to one-year terms.

STATEMENT IN SUPPORT

Last year more than 40,000 Alas: jns signed an initiative peti-
tion to place the choice to develop Alaska's gas in the hands
of lhe owners of the gas: Alaska’s people. If adopted, this
would establish the Alaska Gas Development Authority sup-
porting a project to build a natural gas pipeline from Prudhoe
Bay to Valdez, keeping it completely in Alaska and not going
through Canada. It only makes sense lo keep the jobs and
revenues within Alaska and within America. In addition, the
potential for value added processing of Alaskan gas into
petrochemicals should also be within Alaska, not in Canada or
Chicago.

Building the gasline to Valdez gives us the option to diversify
our markets into Asia and our own U.S. West Coast. Equally
important, an All-Alaska gas project will make it feasible to
bring cheap, clean energy lo Alaskans in other parts of the
state including Southcentral, which is projected to start having
gas shortages within the next 10 years.

Alaska's gas has been stranded on the North Slope for almost
30 years now and the oil companies seem no closer to build-
ing a gasline than ever. They all seem to have different world-
wide agendas and can't seem to work together to develop
Alaska's North Slope gas. If the oil companies won't do it, this
Initiative at least gives us the option to do it ourselves with the
spirit that built Alaska in the first place.

The Authority this initiative would establish would be similar to
the Alaska Permanent Fund Corporation with a governing
board to set policy, a small administrative structure and the
actual work to design and build the project contracted out by
bid to private companies who are experts in their field and who
are held strictly accountable.

The initiative is not a guarantee that the project would be built.
It requires that, within a year, the permits that already exist for
the All-Alaskan route would be acquired, gas supply contracts
would be secured from the North Slope producers, and an
economic model would be completed to take to the market to
seek sales contracts. At least our gas vould be presented for
sale to the market, which has never been done before.

The section of the initiative entitled "Credit of state not
pledged” (Sec. 41.41.400) was carefully written so that the
project would stand alone based on this project's revenues.
This is not another Delta barley project. Nothing will be built
until markets for the gas are secured.

Development of Alaska's gas represents a major stake in the
future of all Alaskans. As Alaska now faces an impending fis-
cal crisis in coming years, the marketing of its gas in the most
prudent and lucrative manner is paramount. Wouldn't It be
belter to solve our fiscal problems through an in-stale project
such as this rather than taxing Alaskans or taking your
Permanent Funtﬂividend? We think so. Please vote YES on
ballot measure \UB.

Scott Heyworth
Mike Macy
Tyrone Neel

The statement printed on this page is the opinion of the authors and is presented as submitted to
lhe Division of Elections.



Ballot Measure 3 - Initiative Petition

Gas Pipeline Development Authority

STATEMENT IN OPPOSITION

The All-Alaska Gasline Initiative will force the State of Alaska
to create a new, inefficient government bureaucracy that will
compete and interfere with private enterprise. By law, the
state's first task would be to expend stale funds restudying an
expensive, risky project that has already been shown to not be
feasible. Therefore, this initiative should be defeated.

A recent report commissioned by the Legislature and com-
pleted by the Administration states that The All-Alaska Gasline
Initiative is not in the best interest of the State. The report
found that - should the State undertake construction of such a
project - the financial risks are substantial. Except for the
Permanent Fund, there is no ready source of investment
money. Given the scope of such a project the potential for per-
mit and construction delays leading to cost overruns, Alaska's
entire savings account could be jeopardized. The State's
credit rating would be pul at risk because of the reliance on
debt, thus devaluing any bends should they be issued to
finance the project. In addition, it is unlikely that State owner-
ship would automatically add value.

The argument that the State of Alaska should do more to dis-
charge its constitutional obligation to develop natural
resources for the benefit of al Alaskans rings hollow. The
Stale has long discharged its obligations by regulating the
extraction and use of gas consistent with its existing lease
agreements. The State also realizes profits from ongoing pro-
duction through taxes and royalties.

The Initiative is restricted to a pipeline and liquefied natural
gas (LNG) project in Valdez. Industry studies show that this
restriction proves less feasible in the foreseeable future due to
inadequate markets and the financial demands of the project.
The market for such a project will be oversupplied by almost a
factor of 2 from cheaper sources through at least 2010. This
oversupply recently resulted in the first downturn of LNG
prices into Japan since the business began in the late 1960's.
The All-Alaska Gasline Initiative specifies that the State can
only consider the most expensive project. Current estimates
indicate that capital costs of an Alaskan LNG project will be at
least double that of competing new supplies.

The Government lacks the technical expertise and experience
for this big, risky project, especially at a time when smeller,
more efficient government is needed to strengthen Alaska’s
long-term economic health. Just the feasibility study of the
project would cost the Stale S200 million. Since there is no
assurance that it will be built, such a cost is likely a waste of
money that the Slate can ill afford. It makes more sense for
the State to support private industry efforts to commercialize
North Slope Gas rather than create a bloated State-Owned

TresEe R
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project that could end up costing more to build and run than it
would generate in revenue.

The Alaska Support Industry Alliance is a statewide non-prof-
it trade associalion whose membership derives their livelihood
from Alaska's Qil and Gas Industry.

Larry J. Koule
General Manager
Alaska Support Industry Alliance
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Outline of Presentation

State Priorities for Alaska’s Stranded Gas, & why
ANGDA’s funding request in light of State priority
ANGDA’s appropriate role

State Priorities for Alaska’s Stranded Gas

Stranded Gas Development Act legislation and expectation of an application from
Producers

The SGDA was updated and passed this last session

The Administration is awaiting an application from the gas producers under
the SGA for an Alaska Highway Route project. We have been preparing
internally for negotiating a contract under the SGDA, as contemplated by the
Legislature.

Federal legislation working its way through Congress

The U.S. Congress’ Conference Committee has before it an energy bill that includes
important provisions to which the State has been an active party. Such an energy bill,
if passed, could pave the way for development of a natural gas pipeline that would
take 4.5 BCF/day of Alaska’s stranded gas to market. This Administration is
committed to assisting passage of this hill, putting Alaska in a position to develop not
only its existing gas reserves, but also any new discoveries that may be made.

Why we support the Alaska Highway Route project as current priority and focus of
our efforts

iii.
Iv.

Project maximizes the value of Alaska’s gas because it is a 4.5 BCF project,
potentially expanding to 5.5 BCF. The LNG project is for less than half of this
volume. An Alaska Highway Route maximizes the timely use of all the
known reserves and provides a pathway to use all future discoveries.
Producers control gas, this is their preferred project. The state is committed to
work with the producers so long as they are actively pursuing the project. So
long as the producers are actively pursuing their project the LNG project will
not be able to contract for the purchase of gas.

Maximizes the wellhead price, thus greater return to Stale

Given current gas reserves, and recognizing the reserve requirements to
underpin the Alaska Highway Route project, another project would he a
secondary focus until further reserves are identified

A spur line to tidewater would complement the gas pipeline project in the
future as additional gas reserves arc identified



[I. ~ ANGDA’s funding request prior to knowing the results of the energy bill is premature for
several reasons:

* The project is not defined at this point. Unit we know if there will be an Alaska
Highway Route project, we will not know what an ANGDA project will look like.

« The legislature and the public have not had the opportunity to assess the risks
associated with the project. The Administration feels that a thorough exploration &
subsequent discussion of the benefits & risks of a state funded project need to occur
before a major commitment is made. This conversation must involve the entire
Legislature, the Executive Branch, the public and the ANGDA, and should precede a
large budget request;

« We arc in the process of developing the Administration’s budget. Until the
appropriate role for ANGDA s defined, we are uncertain what the appropriate
request should be, where the funds should originate and what specific functions are
appropriate;

« We do feel there are appropriate things ANGDA could be doing at this time (see
Section 1) and a smaller and more focused funding request may be appropriate,
although such a request should be submitted as part of the normal budget process.

[Il.  Though the funding request is premature, there are some activities which we believe
would be appropriate for ANGDA:

« ANGDA has a statutory obligation to study bringing natural gas to market as LNG
and we believe it is appropriate for them to do this in a fashion that complements the
potential Alaska Highway Route project. Options for this include:

. A spur line to Valdez
ii. A spur line lo SC Alaska that could also provide natural gas to residents

« We believe ANGDA has a very appropriate role to assist the state in developing the
best possible project for the stale of Alaska. Specific issues that could be examined
include:

« Address questions of the role of the Alaska Railroad or the Port
Authority in issuing tax exempt debt;
« Explore financial issues surrounding the State’s participation, such as
a.  Amount and source of equity;
b. Cost of debt
c. Affect on tariffs
d. Tax questions
* Investigate Jones Act legal and economic issues pertaining to LNG
tankers
* |dentify benefits from in-state gas use



We believe many of ihe above activities and studies can be done by using existing
state and private resources. There is a substantial amount of research that could be
done to compile and analyze existing data without requesting additional funds from
the legislature or the Executive Branch at this time.
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A la s k a N atural G a s

D evelopment Authority

Harold Heinze

House Finance Committee
Senate Finance Committee
September 11, 2003

*The Alaska Natural Gas Development Authority
(ANGDA) was created by a public initiative (BM # 3)
and by lawis

Benefit Driven
& A Doer

*Purpose of Today’s Presentation is:
Explain business approach & project viability
Explain request for “grubstake™ funding



ANGDA Business Concepts

Public corporation run by Board

Issue revenue bonds

Administer State right-of-way

Build & operate facilities in Alaska

Buy & sell gas (more than Royalty gas)

Invest at risk -- capture rewards

Benefits driven (more than ROI)

Contract for ships & marketing

ANGDA Benefits & LNG Project

* ANGDA focus is gettiny NS gas benefits to
Alaska & Alaskans

* LNG export is integral to the economies of
delivering gas within Alaska

* Alaskan LNG project is economically viable
as infrastructure providing significant benefit
values



West Coast LNG Situation

 There is a West Coast market opportunity
now & the shorter shipping distance favors
Alaska LNG

* Only 1 or 2 of the West Coast terminals
will be open to Alaska LNG

* We may lose in the LNG market
competition, but we have no chance if
Alaska doesn’ttry NOW

ANGDA Project Concept & Cost

Project Elements Size Cost

Treatment 2 BCFPD share of plant $2 B

Pipelines 54" & 36" $4 B
Liguefaction 4 trains @ 4 M tnlyr $4B
Tankers 10 LNG @ $200M/ship $2B

Total Export 16 M tn/yr $12B



NOTIONAL Cost of Service

(For Different ANGDA Financial Assumptions)

High ROR Not Benefit Driven
Commercial Taxable Infrastructure

Pipeline 1.40 1.00 0.75

LNG 1.50 1.20 0.90

Total Cost $2.90 $2.20 $1.65
of Service

Does NOT Include Wellhead Purchase Price

ANGDA Approach to
Project Risk Elements

Wellhead Price Fixed Purchase Price
Construction Overruns -- Tariff?
Market Volume Minimal — Marketer
Market Price Basket of Prices

Fiscal Changes Not Applicable



Why is ANGDA
Getting into Gas Business ?

» Authority will work out commercial terms
with a producer-led highway pipeline for gas
delivery to maximum Alaska benefit

« LNG based all-Alaskan project is economic
and competitive for non-taxable Authority

» Alaska’s portfolio of other gas or LNG
projects is limited

Alaska doesn’t have multiple shots at a
dynamic Pacific Rim market

High-Level ANGDA Strategy

* Support producer-led highway gas line
(prefer their investment at risk) & define
compatible Alaska benefit projects

 Keep wellhead price of gas high (lower
cost of service) to encourage development
of new reserves and higher current
revenues

* Use margin to support public purposes



A N G D A F unding R e qguest

« ANGDA Board respectfully requests
accelerated funding of up to $ 3 million now
to finish conceptual design, cost estimate,
schedule, benefits analysis, and marketing
by Jan 04

» Demonstrated Legislative support to fund
this request when session reconvenes
would allow ANGDA to “borrow” the money
now ($2.5 million)

Accelerated Funding Request

» Satisfy statutory requirements in January
instead of June next year

* Design funding is focused on new
concepts and increased Alaska benefits

» Closes engineering gap with recent
highway gasline design of producers

» Significant work value contributed (free)
» Contractors & spending focused in Alaska



ANGDA Conceptual Design Work

 Have developed work scope and cost
estimates with contractors

- ASRC Energy Services
-VECO
- Peratrovich, Nottingham & Drage (PND)
-Wood Mackenzie
- Northern Economics

* Intend to sole-source contracts (majority
will be fixed-price)

New Design Elements

Spur line from Glennallen to Cook
Inlet area

Barge mounted LNG plant & LNG
storage tanks

LNG plant & loading berth at old
Valdez townsite

LNG thermos barges



ANGDA Design & Benefits Study

Design & Execution Plan

- Pipelines $500 k
-LNG $900 k
- Marine $400 k
in-State Uses & Benefit Analysis $150 k
Marketing / Competitor Analysis $200 k
Specialized Legal Opinions $150 k
Staff & Administrative $200 k

TOTAL $2,500 k

ANGDA Design & Benefits Study

 Contributed Studies (Donated Information)
- Yukon Pacific
-Alaska Gasline Port Authority
-Tanker Design & Cost
-Training in Alaska & Alaska Hire
- Gas Compositions & Conservation
» State In-House Expert Consulting
- Revenue Projection & Tariff Modeling
-Social & Environmental Responsibility
- Permitting & Land Use / Planning



Benefits in Design Concept

e Spur line to Cook Inlet provides future
residential & industrial gas supply in area

e Study of barge mounted LNG plant would
allow muiti-$B fabrication in Cook Inlet

* LNG thermos bottle barges can supply
coastal communities

« Expanded Kenai LNG & urea plant options

* Propane content in gas line key to Yukon
River supply and petrochemical plants

Benefit of New Design Elements

“Spur line” provides abundant supply of
gas to majority of residential, commercial,
and industrial gas users in Alaska at
current average price ($ billions)

“Barge mounted LNG plant” can be
constructed at existing fabrication sites in
Cook Inlet area and utilize existing
resident craft labor ($ billion)



Benefit of New Design Elements

LNG plant & berthing location in existing
industrial area of Valdez will significantly
iImprove petrochemical and value-added
business opportunities ($100 million)

Barge mounted cryogenic storage tanks

can be used to supply large & small
coastal communities of Alaska with clean

and affordable energy ($100 millions)

Why Proceed Now

to Finish Project Concept Design??

« Market Pull - a complete conceptual
design essential to being considered a
“real” project by LNG buyers

 Producer Decisions - discussion with
producers needs to be based on the
value ANGDA adds to their project by
satisfying a completely defined set of
Alaska’s needs
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SEMPRA ENERGY § STRENGTHS
DIFFERENTIATE US FROM OTHERS
IN OUR INDUSTRY

| WE ARE FINANCIALLY STRONG

| WE EXECUTE.

| WE MANAGE RISK
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INCREASE IN EARNIN

Sempra Energy continues to deliver solid financial results despite
difficult conditions in the energy sector. In 2002, we generated
earnings growth of 14 percent. Since the formation of Sempra
Energy in 1998, we have increased our earnings per share by
an average of 23 percent per year. Ina challenging stock market
in 2002, Sempra Energy's total return outperformed the major
stock indexes and our industry peer group.



. WE HAVE STRONG CASH FLOW-
AND tiquiDiVy.V *

4

. Financial stren éth remains a key differentiatpr for Sempra Energy.
\\é have a salidl belance sheet andl suffjcient Ilqjdtyamlwsh

flow to meet all of our planned operating needs. *
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DESPITE SIGNIFICANT CHALLENGES IN
OUR INDUSTRY ., WE ARE EXECUTING

OUR STRATEGY SUCCESSFULLY.

wSaSmSSSSSm ~ mSSm Sm""meWWS"m
We do n\ot alter\?ur strategy to suit the "flavor of the month s ’
[ .

¢ We said we would maintain a solid financial foundation. In 2002
we posted record earnings for the fourth consecutive year.

* We said we would manage our California utilities efficiently.
Southern California Gas Company and San Diego Gas & Electric
both exceeded their authorized return on equity in 2002,

I We said we would expand our energy footprint in markets we
know best. In 2002, we began operating a major new natural gas
transmission pipeline in Northern Mexico and neared completion
of three state-of-the-art power plants in the Western region. Our
wholesale trading and retail energy marketing businesses are
profitable and are industry leaders.






RISK MANAGEMENT STRUCTURE
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WE HAVE PERSEVERED BECAUSE WE

MANA E OUR BUSINESS PRUDENTLY

Risk management is an integral part of our culture. We make busi-
ness decisions hased on careful analysis and financial discipline.

This expertise at managing risk helped us navigate the energy
crisis of 2000-2001 and enables us to operate a profitable
energy-trading business while others have failed. Our team-based
risk-management structure allows us to manage our business to
generate more stable and predictable profits.



WE ARE COMMITTED TO
MAINTAINING STRONG INVESTMENT

GRADE CREDIT RATINGS

agencies. Maintaining strong investment-grade credit ratings is
critical to our customers and suppliers, as well as to the equity
and credit markets. Our access to the capital markets enhances
our ability to grow our business and take advantage of oppor-

tunities in the marketplace.

CREDIT RATINGS

As ol January 31,2003 Ssf.p fitch Moody’s

Unsecured Debt

Commercial Paper

Trust Preferred
Securities

Secured Deht
Unsecured Debt
Preferred Stock
Commercial Paper

Secured Debt
Unsecured Debt
Preferred Stock
Commercial Paper






TOTAL RETURN 1998-2002

WE HAVE A FOCUSED AND DISCIPLINED STRATEGY
FOR GROWING OUR BUSINESS.

Over the past year, Sempra Energy has distinguished itself in a
number of important ways. First, we've performed when others

in our industry have not. Our company posted strong financial
and operating results in 2002. Earnings were $591 million, up
from $518 millior ~ .001. Earnings per diluted share were $2.87,
a 14-percent increasj over last year. Infact, since 1998, Sempra
Energy's earnings per share have grown, on average, by 23 percent
annually. In a challenging stock market, our total return to investors
was better than the major stock indexes and our industry peer
group in 2002.

When we formed Sempra Energy in 1998, we combined two
companies with century-long histories of financial stability,
excellent customer service and corporate responsibility. Our
name - from the Latin word that means "always" - reflects
our commitment to manage and grow a business that is
straightforward, reliable and well-grounded.

Delivering results

Sempra Energy continues to deliver excellent financial results,
despite difficult conditions in the energy sector. We maintain a
balanced portfolio of businesses with a solid balance sheet and
strong investment-grade credit ratings.

This financial performance has enabled us to return reliable
dividends to our shareholders and to produce earnings growth.

Our focus on risk management has caused us to succeed in difficult
times. This focus distinguishes us from others in our industry.

0 9
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Sempra Energy Utilities contributes to shareholder value by
providing strong and predictable earnings and cash flow - the
bedrock for Sempra Energy's growth. Southern California Gas
Company and San Diego Gas 6" Electric performed well in 2002,
exceeding their authorized return on equity.

At the end of 2002, SDG&E and SoCalGas filed with the California
Public Utilities Commission a rate application that will determine
their cost and rate structures beginning in 2004. We expect the
CPUC to issue a decision by the end of 2003.

To accommodate customer growth and improve the reliability of
our utility systems, our California utilities continue to invest in
infrastructure improvements. In 2002, we invested approximately
$731 million in utility capital expenditures, upgrading their gas and
electric delivery networks.

A prudent growth strategy

While the past year has been disastrous for many wholesale
and retail energy providers, Sempra Energy Global Enterprises
has prospered.

The market exit by some competitors has created new opportunities.
A good example is the liquefied natural gas (LNG) project in
Hackberry, La., our new Sempra Energy LNG Corp. unit agreed
to acquire in February 2003. After final regulatory approvals,
the LNG receiving terminal being developed there could begin
commercial operation by 2007 with daily processing capacity
of up to 1.5 billion r- * jc feet of gas. With natural gas supplies
tightening in North “merica, we believe that LNG will be a critical
part of the supply mix over the next decade.

Also, in October 2002, Sempia Energy Resources acquired a 305-
megawatt coal-fired Texas power plant, which we have renamed
"Twin Oaks Power." As natural gas prices rise, this plant has the
potential to become more valuable in the deregulated Texas power
market, especially in comparison to gas-fired power plants there.



j o annual growth

n IN EARN INCIS PER SHARE
SINCE SEMPRA ENERGY
WAS FORMED IN 1998 .

Sempra Energy Resources has three state-of-the-art gas-fired
power plants under construction - near Bakersfield, Calif.,
Phoenix, Ariz., and Mexicali, Mexico - that will begin operating
by the summer of 2003. These will be among the cleanest power
plants in North America, meeting some of the most stringent
environmental standards. More than 80 percent of the peak-
generating capacity of Sempra Energy Resources’ fleet of power
plants is hedged or under contract. This strategy to build or
acquire power plants only when we have a predictable market
for their output is designed to mitigate our risks.

Underlying the development of the three power plants in the
Pacific Southwest is a long-term energy-supply agreement Sempra
Energy Resources signed with the California Department of Water
Resources in May 2001. California agencies have challenged our
and other suppliers' agreements at the Federal Energy Regulatory
Commission (FERC) and in state court, even though these contracts
have brought stability to California’s energy market. We expect the
validity of our contract to be upheld in all venues.

In a tough market, Sempra Energy Trading recorded another
profitable year, operating a Icw-risk business with products and
services to mitigate large wholesale energy customers' exposure
to market volatility. Our trading business differs from others
because we manage our price and credit risk carefully, while

keeping our transactions relatively short in term. More than half Teraortyancd
. . _ Twi

our unrealized marked-to-market earnings become cash within Jﬁg%ﬁw

12 months and, more than 85 percent, within three years. chassity ity o

the Taras poner neiket,

In April 2002, Sempra Energy Trading enhanced its earnings and
their consistency through the acquisition of Enron’s base metals
trading and warehousing businesses.

Sempra Energy International's pipeline, Gasoducto Bajanorte, began
operations in September 2002 with a capacity of approximately
500 million cubic feet per day of natural gas and full subscription

nig 1L



CORPORATE GOVERNANCE
& ETHICS

I N>current or former employees
on . le board of directors, except
for the CEQ

i An Internal audit function
reporting directly to the board
of directors.

I Adnerence to strict affiliate-
compliance rules separating the
activities of the Calitornia utilities
from the growth businesses.

I 1 Establishment of a Chief Ethics
Officer, as well as an ethics
"helpline" for employees.

mRegular training for emgloyees
on comPllance with the business-
conduct code and affiliate rules.

Milt' 12

for more than 20 years. We have engineered the pipeline to more
than double its capacity for the future transportation of natural gas
produced from LNG landed on the coast of Baja California, Mexico.

Development continues on our Costa Azul LNG terminal in Baja
California. The facility is in the permitting stages and should be
operational by 2006.

Finally, Sempra Energy So'utions has been successful where
others have failed - providing energy-management solutions
and outsourcing options to large commercial, industrial and
institutional customers. lam particularly proud that Sempra
Energy Solutions increased its net income to $21 million in
2002 from $L million in 2001.

Loo., ng ahead

In the wake of the many scandals in corporate America over the
past year, lam frequently asked by investors and others: "How
is Sempra Energy guarding against similar problems?" With the
exception of myself, no other member of our board of directors
is a current or former employee of Sempra Energy. We have an
internal audit function that reports directly to our board's Audit
Committee. Ethical business conduct is a key element in our
company's ongoing success. We have a strict business code

of conduct and affiliate-compliance rules in place, as well as
rigorous employee training programs in both areas.

Furthermore, we are committed to producing clear, accurate
and timely financial statements for our investors and other key
stakeholders. Like many other CEQs, in August 2002, Isubmitted
my personal certification to the Securities and Exchange
Commission as to the accuracy and completeness of our financial
reports. This certification process continues on a quarterly basis.
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on fortune's list of America's best
COMPANIES FOR MINORITIES IN 2002.

“Straightforward" not only accurately describes how we govern
and operate our company, but also how we approach our workforce.
We are proud that, across the Sempra Energy companies, we have
employees who - from top to bottom - reflect the diversity of the
markets we serve. Creative problem solving and more thoughtful
decision-making often are the result of a diverse workforce. We
were pleased when - for the fifth consecutive year - FOrtune
magazine heralded Sempra Energy as one of America's best
companies for minorities. We earned tne No. 2 ranking in 2002
and have been recognized among FOIUNE'S top five companies
each year since the magazine began publishing its list in 1998.

Sempra Energy remains a vital part of communities in which we
operate. In 2002, Sempra Energy and its employees contributed
more than $9 million and 30,000 hours of volunteer time to
worthy causes.

We have a sound strategic plan in place to deliver solid financial
results. We accept only those risks we can fully understand and
manage. These factors will continue to differentiate us in the
market and reward our value-focused investors. On behalf of all
of us at Sempra Energy, thank you for your continued support
and confidence.

Sincerely,

Stephen L Baum
Chairman, President and Chief Executive Officer

K13
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IS BASED ON THE .SOLID

FOUNDATION OFTTS ;CAlIE6RN IA9JTILITIES AND'THE®FOCtISED .GROWTH

OF ITS OTHER ;RUSINESSRS-:

.Sempra Energy Utilities

Southern California Gas Company ’

;:'-'The;nation's largest natural .
» gas distribution utility serves
. *1819 million consumers through
5.3 million meters, Service
territory encompasses'
:; 23,(300 square miles. *n

San DIfjo Gas & Electric

' Serves 31 millign consumers
«through L3 "million electric =
meters and more,than
780,000 naturai gas
meters. Service area
spara 4.100 square miles.

pigV.fA

Sempra Enorgy Olobal En'terprises

Sempra Energy Trading

Provideirrtar;ketino and risk-
[fr»ahagemejjt?services to’'M i
-customers that requirenatun
gas,, power,,petroleum produil

; and base metals'worldwlde.

Sempra Energy Resourcgs .
- |

Acquires, develops and.

operates, power plants and
energy infrastructure for:
.the competitive market.".

Sempra Energylnterhatlonal

Peyelbps'. owhs ahd operates
energy projects in fnternational
markets. Thecompany cq’rently
is involved in jointor solo
ventures' that.provide natural
gas and electricity service to
more than, 2.6 million customers.

Sempra Energy Solutions e

Provides commercial and
industrial businesses through
out the United States with
energy-management and' .
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Sempra Energy Utilities

S O L

IN 2002,

| D

Edwin A. Guiles
Group President

F O UNUDATTION

SEMPRA ENERGY UTILITIES CONTINUED TO PERFORM,

PROVIDING SOLID EARNINGS, STRONG CASH FLOW AND EXCELLENT
CUSTOMER SERVICE.

2002 SEMPRA ENERGY UTILITIES PROFILE

Assets $9.2 hillion
Operating revenues'l $4.5 billion
Employees 10360
Service territory 27,100 s miles
Population served (millions) 219

Meters (millions) 61

Pipes (miles) 108104
ThroughputIL 982 hillion cu. ft.
Storage capacity 1181 hillion cu. ft.
Meters (millions) 13

\Wires (miles) 22897

Power delivery'l 177 billion Kb

"Excludes intercompany sales.

Hiigr 16

Southern California Gas Company
San Diego Gas & Electric

In 2002, Southern California Gas
Co. (SoCalGas) and San Diego Gas
& Electric (SDG&E) successfully
completed the integration and
streamlining of their management.
For the year, the two utilities
exceeded their authorized return
on eguity and continued to invest
for the future.

Sempra Energy Utilities -nvested
$731 million in capital expendi-
tures for upgrades in gas and
electric delivery networks, includ-
ing additions to serve toe utilities'
expanding customer base.
SoCalGas completed four major
expansion projects to its gas
transmission system, increasing
capacity and supply of natural
gas into Southern California by
11 percent, or 375 million cubic
feet per day. This new capacity
is enough to fuel the equivalent
of more than five new power
plants, producing electccity to
light about 2.8 million homes.
SoCalGas added 61.00C
customers in 2002, bringing

its total metered customer
base to 5.3 million.

SDG&E invested in new e ectricity
substations and expansion of
existing ones, and replaced

80 miles of electric distribution
cable. These improvements
translated into improved electric
system reliability. SDG&E extended
service to some 14,000 new gas
and 20,000 new electric cus-
tomers in 2002, resulting in a
total of 1.3 million metered electric
and 789,000 gas customers.

SDG&E's balance of undcrcollected
power costs from California's
energy crisis in 2000 and 200!
was reduced to $215 million at
year-end. The balance, which
peaked at $747 millior in March
2001, is expected to be completely
recovered by 2005. The company
remains on solid financial footing
and, beginning in 2003, is return-
ing to its role as a power purchaser
to cover the amount of electricity
not being provided through state
energy contracts.

As has been their tradition for
more than a century, SoCalGas
and SDG&E continued to provide
exceptional customer service.
SoCalGas earned the highest
customer satisfaction ranking
for residential gas utility service
in the Western United States

in the 2002 J.D. Power and
Associates study.
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Sempra Energy Global

G R O

Enterprises

W T H

B U S |

Donald E. FelsInger
Group President

N E S S E S

THE SEMPRA ENERGY GLOBAL ENTERPRISES GROUP OF BUSINESSES

SUCCESSFULLY NAVIGATED THE DIFFICULTIES OF THE ENERGY
IN 2002 AND PRODUCED SOLID

2002 SEMPRA ENERGY GLOBAL ENTERPRISES

CAPITAL EXPE%EM INVESTMENTS
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Sempra Energy Global
Enterprises is implementing a
critical part of Sempra Energy's
strategy: to develop a broad
energy footprint in key markets,
with power plants, natural gas
transmission pipelines, supply
facilities, and energy products
and services.

Sempra Energy Trading

Prospering through tight risk coi  ols
and geographic and product diver, tv

In a year when many energy
companies eliminated or signifi-
cantly reduced their energy-
trading operations because of
financial or regulatory problems,
Sempra Energy Trading main-
tained a consistently profitable
operation and charted a stable
course for the future.

RESULTS.

A leader in energy trading,

the company gained additional
market share as competitors
exited the business.

In 2002, Sempra Energy Trading
completed the acquisition of
London-based Enron Metals
Limited, the leading metals trader
on the London Metal Exchange,
as well as associated metals
concentrates and warehousing
businesses. The group of acquired
companies has been renamed
Sempra Metals Group Ltd.

Sempra Energy Trading differs
from its industry peers by caie-
fully managing its price and
credit risk, and concentrating
on shorter-dated transactions
that convert into cash relatively
quickly in a competitive market.

The majority of Sempra Energy
Trading's business originates from
large wholesale energy customers
that require risk-management
services. The company has further
stabilized its earnings base by
cultivating a diverse product mix,
including natural gas, power, oil
and base metals. With business
in 20 countries, Sempra Energy
Trading also benefits from
geographic diversity.

INDUSTRY

Sempra Energy Resources

SupRIIying Clean, efficient, reliable power
for North American markets

Sempra Energy Resources is
building natural gas-fired power
plants near Phoenix, Ariz.,
Bakersfield, Calif., and Mexicali,
Mexico. All are on schedule to
begin operations in the summer
of 2003.

In October 2002, Sempra Energy
Resources acquired the 305-
megawatt, coal-fired Twin Oaks
power plant in Bremond, Texas,
from Texas-New Mexico Power
Company. The facility, which
utilizes "dean coal" technology,
diversifies the fuel mix for
Sempra Energy Resources'

fleet of power plants,

By the end of 2003, Sempra
Energy Resources will have
invested more than $1.5 billion in
generating facilities, producing
2,660 megawatts. More than

80 percent of the peak-generating
capability of these facilities already
is hedged or under contract,
providing more stable and pre-
dictable earnings and cash flow.
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OF 2002 TOTAL NET

INCOME CONTRIBUTED

BY SEMPRA ENERGY GLOBAL ENTERPRISES.

THE SEMPRA ENERCY GLOBAL ENTERPRISES GROUP BRINGS BALANCE AND
GROWTH POTENTIAL TO SEMPRA ENERGY®"S BUSINESS PORTFOLIO.
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Sempra Energy International

Developing new energy infrastructure to
increase economic growth and improve
quality of life in Latin America

Sempra Energy International is
pursuing new projects in Northern
Mexico that will increase energy
supplies on both sides of the

U.S.-Mexico border.

The company's Gasoducto
Bajanorte pipeline began opera-
tions in September 2002. The 145-
mile natural gas transportation
pipeline, which originates at the
U.S.-Mexico border and crosses
Baja California, Mexico, has a
capacity of approximately 500
million cubic feet per day of
natural gas to serve power plants
and industrial custorm rs. The
pipeline is fully subscrioed for

the next 20 years.

Sempra Energy International
also continued development of
a liquefied natural gas (LNG)
terminal in northwest Mexico.
The company has purchased a
site for the facility and has filej
an application with Mexican
regulators. If the application is
approved, the facility could be
operational by 2006 and help
diversify the energy-supply mix

in the region.

Sempra Energy International
also has partnerships in gas and
electric utilities in Chile, Peru

and Argentina.

Sempra Energy Solutions

Helping large customers optimize their
energy management

Sempra Energy Solutions provides
an integrated mix of energy serv-
ices that helps large commercial,
industrial and institutional
customers manage risks and

reduce costs.

W ith several of its competitors
exiting the retail energy market,
Sempra Energy Solutions has
employed an expansion strategy
to become a market leader. The
company generated net income
of $21 million in 2002, up signifi-
cantly from $1 million in 2001.

As one of the few major national
players focusing on the large
commercial and industrial market-
place, Sempra Energy Solutions
provides customers with a broad
range of energy services. These
include commodity procurement,
risk management and optimization,
energy-efficiency consulting and

facilities management.
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Sempra Energy Corporate

Stephen L. Baum
Chairman, President and
Chief Executive Officer

Michael W. Allman
Vice President, Audit Services

Dennis V. Arriola
Vice President,
Investor Relations

Frank H. Auit
Senior Vice President
and Controller

Diana L. Day
Vice President and
Associate General Counsel

Joseph A. Householder
Vice President, Corporate Tax

Frederick E. John
Senior Vice President, External
Affairs and Communications

John R. Light
Executive Vice President
and General Counsel

Charles A. McMonagle
Vice President and Treasurer

Randall B. Peterson
Vice President,
Human Capital Services

Mark D. Randle
Vice President,
Energy Risk Management

G. Joyce Rowland
Senior Vice President,
Human Resources

Thomas C. Sanger
Corporate Secretary

Thomas S. Sayles
Vice President, Governmental
and Community Affairs

Neal E. Schmale
Executive Vice President
and Chief Financial Officer

Richard S. Shapiro
Vice President and
Associate General Counsel

W. Davis Smith
Vice President and
Associate General Counsel
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MANAGEMENT

TEAM

Sempra Energy Utilities

Edwin A. Guiles
Group President

Debra L. Reed
President and
Chief Financial Officer

James P. Avery
Senior Vice President,
Electric Transmission

J. Chris Baker
Vice President.
Chief Information
Technology Officer

Steven D. Davis
Senior Vice President,
Customer Service and
External Relations

Pamela J. Fair
Vice President,
Customer Operations

Terry M. Fleskes
Vice President and Controller

Margot A. Kyd
Senior Vice President,
Business Solutions

Richard M. Morrow
Vice President, Customer
Services, Major Markets

Roy M. Rawlings
Senior Vice President,
Distribution Operations

William L. Reed
Senior Vice President,
Regulatory Affairs

Lee Schavrien
Vice President,
Regulatory Affairs

Anne S. Smith
Vice President, Customer
Services, Mass Markets

Lee M. Stewart
Senior Vice President,
Gas Transmission

Sempra Energy
Giohal Enterprises

Donald E. Felsinger
Group President

Robert N. Dickerman
President,
Sempra Energy Solutions

Darcel L. Hulse
President,
Sempra Energy International

Michael R. Nlggll
President,
Sempra Energy Resources

Steven J. Prince
Chairman and

Chief Executive Officer,
Sempra Energy Trading

David A. Messer
President,
Sempra Energy Trading

Mark A. Snell
Chief Financial Officer



BOARD OF DIRECTORS

Stephen L. Baum
Chairman of the Board,
President and

Chief Executive Officer,
Sempra Energy

San Diego, California

Hyla H. Bertea
Community Leader
Cc' na del Mar, California

James G. Brocksmith Jr.
Former Deputy Chairman
and Chief Operating Officer,
U.S. Operations, KPMG Peat
Marwick LLP

Naples, Florida

Herbert L. Carter, DPA
Executive Vice Chancellor
Emeritus and Trustee,
Professor of Public
Administration, California
State University System
Long Beach, California

Richard A. Collato
President and Chief
Executive Officer, YMCA
of San Diego County
San Diego, California

WIlIford D. Godbold Jr.
Former President and
Chief Executive Officer,
Zero Corporation

Los Angeles, California

William D. Jones

President, Chief Executive
Officer and Director, CityLink
Investment Corporation

San Diego, California

Richard G. Newman
Chairman and

Chief Executive Officer,
AECOM Technology Corp.
Los Angeles, California

Ralph R. Ocampo, M.D.
Physician and Surgeon
San Diego, California

William G. Ouchl, Ph.D.

Sanford and Betty Sigoloff
Professor in Corporate Renewal,
Anderson Graduate School

of Management, University

of California, Los Angeles

Los Angeles, California

William C. Rusnack

Former President and Chief
Executive Officer, Premcor Inc.
St. Louis, Missouri

William P. Rutledge
Ch-irman, Communications
and Power Industries

Palo Alto. California

Thomas C. S'ickel

Chairman, Chief Executive
Officer and Founder, University
Ventures Network and Virtual
Capital of California LLC

San Diego, California

Diana L. Walker

Partner and General Counsel,
O'Melveny & Myers LLP

Los Angeles, California
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CORPORATE

Transfer Agent

EquiServe Trust Company, N.A.
P.O. Box 43069

Providence, RI 02940-3069
Telephone: 877-773-6772
Hearing Impaired (TDD):
1-800-952-9245

Internet:

http://www.equiserve.com

Shareholder Services

Investors with general questions
regarding Sempra Energy,

San Diego Gas & Electric,
Southern California Gas Co.

or Pacific Enterprises securities
should contact the company at:
Sempra Energy

Shareholder Services

101 Ash Streef

San Diego, C, 92101
Telephone: 877-736-7727

Fax: 619-696-2374

E-mail: investor@ sempra.com
Internet:

http://ww ...sempra.com

News and Information

To hear corporate news
reports and stock updates
or to request materials,

call 877-773-6397. Sempra
Energy's annual report to
the Securities and Exchange
Commission (Form 10-K) is
available to shareholders

at no charge by writing to

Shareholder Services.
Information also is available

on the company's Web site at

http://ww. .sempra.com.
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INFORMATION

Investor Relations

Security analysts, portfolio
managers and other members
of the financial community
should contact:

Dennis Arriola

Vice President,

Investor Relations

Telephone: 619-696-2901

Fax: 619-696-2374

Stock Exchange Listing

Sempra Energy Common Stock:
Ticker Symbol: SRE
New York Stock Exchange

Pacific Stock Exchange

Sempra Energy Trust
Preferred Securities:
New York Stock Exchange

Sempra Energy Income
Equity Units:
New York Stock Exchange

Pacific Enterprises
Preferred Stock:
American Stock Exchange

Pacific Stock Exchange

Southern California Gas
Preferred Stock:

Pacific Stock Exchange

San Diego Gas & Electric
P. jferred Stock:

American Stock Exchange

Direct Common Stock
Investment Plan

Sempra Energy offers a Direct
Common Stock Investment Plan
as a simple, convenient and
affordable way to invest in the
company. Cash dividends from
a participant's account can be
reinvested automatically in

full or in part to purchase addi-
tional shares, or participants
may choose to receive all or a
portion of their cash dividends
electronically or by check.
Participation in the Pian requires
an initial investment of as little
as $500. The Plan allows optional
cash investments of as little

as $25 up to a maximum of
$150,000 per calendar year.
Nonshareholders pay a $15 fee
for the initial cash investment
in Sempra Energy. Brokerage
commissions incurred in the
purchase of shares will be paid
by Sempra Energy. The Plan is
offered only by the means of

a prospectus, which can be
obtained by calling the Plan
Administrator, EquiServe Trust
Company, N.A., at 877-773-6772,
or through ihe Internet at

http://www.equiserve.com.


http://www.equiserve.com
mailto:investor@sempra.com
http://ww
http://ww
http://www.equiserve.com
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Prudhoe Bay

NGLs

Discovery and
Development of
New Fieids

Electric Power
Barge LPG Fuel

To RiverCommunities

Alaska.Natural G as
Development Authority

Benefits to Fairbanks
Interior
Alaskans

Local Gas Distribution
Electric Power
Petrochemical Mat=Sy

(4

Spur Line"
Cook Inlet Glennallen
* E ;p ort LNG
Barge LNG
Prince William
To Coastal Ound
Communities
Barge LNG
- o\

I LNG Tankers

c 0 2 Removal for
Enhanced Oil Recovery

Development of
Pt Thompson

Yukon River

Electric Power
Truck LPG Fuel
Local Gas Distribution

Electric Power
Truck LPG Fuel

LPG
Separation

0

Petrochemicals
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Iln \ t UF ® H vy ﬂu FRANK H MURKOWSKI, GOVERNOR

ALASKA NATURAL GAS 417 WEST 4TH AVENUE
ANCHORAGE,_ALASKA 99501
D EVELOPMENT AUTHORITY O

Senator Scott Ogan, Senator Lyda Green, Senator Gary Wilken, and Representative John

Harris

Joint Senate/House Finance Committee

Legislative Information Office

716 W 4lh Avenue

Anchorage, AK 99501 September 10,2003

SUBJECT:  Proposal to Conduct Conceptual Study

Dear Legislators:

This letter and attachments contains a proposal to conduct a conceptual study for the
Alaska Natural Gas Pipeline from Prudhoe Bay to Valdez.

The contents of the proposal will be presented at hearings before the Senate Natural
Resources Committee on September 10, 2003 and the Senate Finance Committee on
September 11,2003.

1no proposal stales the reasons for conducting the conceptual study, the costs of
preparation, how the study will be conducted, and the benefits to the State of Alaska. It is
planned to present the results of the conceptual study to the Governor and the Legislature
when the Legislature convenes in January 2004 and will indicate the costs for proceeding
to the next phase of the project.

This study will be conducted by a team of experienced Alaska contractors or
internationally recognized experts familiar with Alaska conditions who have been
assigned elements of the project as follows:

« Pipelines, Compressor Stations and Spur Line— VECO Alaska, Inc.

*+ LNG Plant— ASRC Energy Services.

« Marine Facilities at Valdez— Peratrovich, Nottingham & Drnge, Inc.

« In-State Uses & Benefit Analys—Northern Economics, Inc.

+ Marketing/Competitor Analysis— Wood Mackenzie

The proposals from the team members for conducting their part of the study are included
as attachments to this letter.

L/Myllociiments/Ciasline/Lcitcrs 0/0/2003



The cost of developing the conceptual study is estimated at $2.5 million for which vve are
requesting funding, A breakdown of the conceptual study costs appears as an Attachment.
We will proceed with the study immediately upon approval of the funding and will
complete the work by January 7,2004.

Please call me at 257-1347 with any questions you may have.

Sincerely,

-
t

Harold C. Hcinze, Chief Executive Officer

ATTACHMENTS:

« PowerPoint Presentation

« Summary Contractor Cost and Scope Proposals

+ Proposal from VECO Alaska. Inc. for Pipelines and Compressor Stations

* Proposal from ASRC Energy Services for LNG Facilities

« Proposal from Peratrovich, Nottingham & Drage for Marine Facilities

* Proposal front Northern Economics for In-State Uses & Benefit Analysis

« Proposal from Wood Mackenzie for Marketing/Competitor Analysis

« Project Synopsis and Task Analysis of Project Components

« Lelters to Yukon Pacific Corporation and Alaska Gasline Port Authority
requesting permission to use data

(VMyOutfumenis/Cinsline/Ldtefs Pryc 2 9/9/2003



Accelerated Funding Request

» Satisfy statutory requirements in January
instead of June next year

» Design funding is focused on new
concepts and increased Alaska benefits

* Closes engineering gap with recent
highway gasline design of producers

« Significant work value contributed (free)

» Contractors & spending focused in Alaska

ANGDA Design & Benefits Study

» Design & Execution Plan

- Pipelines $500 k
-LNG $900 k
- Marine $400 k
 In-State Uses & Benefit Analysis $150 k
» Marketing / Competitor Analysis $200 k
» Specialized Legal Opinions $150 k
 Staff & Administrative $200 k

TOTAL $2,500 k



ANGDA Design & Benefits Study

* Contributed Studies (Donated Information)

- Yukon Pacific

-Alaska Gasline Port Authority
-Tanker Design & Cost

-Training in Alaska & Alaska Hire

- Gas Compositions & Conservation

» State In-House Expert Consulting

- Revenue Projection & Tariff Modeling
-Social & Environmental Responsibility
- Permitting & Land Use / Planning

Benefits in Design Concept

Spur line to Cook Inlet provides future
residential & industrial gas supply in area

Study of barge mounted LNG plant would
allow multi-$B fabrication in Cook Inlet

LNG thermos bottle barges can supply
coastal communities

Expanded Kenai LNG & urea plant options

Propane content in gas line key to Yukon
River supply and petrochemical plants



A N G D A Funding R e g ue st

* ANGDA Board respectfully requests
accelerated funding of up to $ 3 million now
to finish conceptual design, cost estimate,
schedule, benefits analysis, and marketing
by Jan '04

» Demonstrated Legislative support to fund
this request when session reconvenes
would allow ANGDA to "borrow” the money
now ($2.5 million)

ANGDA Project Concept & Cost

Project Elements Size Cost

Treatment 2 BCFPD share of plant $2 B

Pipelines 54" & 36" $4 B
Liquefaction 4 trains @ 4 M tn/yr $4 B
Tankers 10 LNG @ $200M/ship $2B

Total Export 16 M tn/yr $12B



NOTIONAL Cost of Service

(For Different ANGDA Financial Assumptions)

High ROR Not Benefit Driven
Commercial Taxable Infrastructure

Pipeline 1.40 1.00 0.75

LNG 1.50 1.20 0.90

Total Cost $2.90 $2.20 $1.65
of Service

Does NOT Include Wellhead Purchase Price

ANGDA Approach to
Project Risk Elements

Wellhead Price Fixed Purchase Price
Construction Overruns - Tariff?
Market Volume Minimal -- Marketer
Market Price Basket of Prices

Fiscal Changes Not Applicable



High-Level ANGDA Strategy

* Support producer-led highway gas line
(prefer their investment at risk) & define
compatible Alaska benefit projects

« Keep wellhead price of gas high (lower
cost of service) to encourage development
of new reserves and higher current
revenues

* Use margin to support public purposes

Why is ANGDA
Getting into Gas Business ?

Authority will work out commercial terms
with a producer-led highway pipeline for gas
delivery to maximum Alaska benefit

LNG based all-Alaskan project is economic
and competitive for non-taxable Authority

Alaska’s portfolio of other gas or LNG
projects is limited

Alaska doesn’t have multiple shots at a
dynamic Pacific Rim market



ALASKA NATURAL GAS AUTHORITY

CONCEPTUAL STUDY

SUMMARY CONTRACTOR COST & SCOPE PROPOSALS

COMPONENT MAN
HOURS
Pipelines 2,317

(VECO Alaska, Inc.)
Spur Line Glennallen
to Anchorage

(VECO Alaska, Inc.)

LNG 7,630
(ASRC Energy Services)

Marine 3,493
(Peratrovich, Nottingham & Drage)

LNG Tankers

In-State Uses & 1,480
Benefit Analysis

(Northern Economics)
MarkUing/Competitor Unkown
Analysis

(Wood Mackenzie)

Specialized Legal Opinions Unkown

Staff & Administrative 2,260
(ANGPA)

TOTAL STUDY COSTS 17,953

LABOR OTHER
COST COSTS
$286,925 $39,675
$99,725 $13,225
$858,000 $123,000
$326,455 $173,210
$151,100 $500
$120,000
$150,000
$157,400 $42,600
$2,202,505  $392,210

TOTAL
S
$326,600

$112,950

$981,000

$499,665

Contributed

$151,600

$120,000

$150,000

$200,000

52,594,715



Proposal for Eengitteerirag Services:

Pipeline and Compressor Stations

Submitted to:
Alaska Natural Gas Development Authority

September 8, 2003
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Letter of Introduction

8 September 2003

Alaska Natural Gas Development Authority
411 West 4lhAvenue,
Anchorage, AK 99501

Attention: Harold Heinze, CEO
Subject: Proposal for Engineering Services: Pipeline and Compressor Stations
Gentlemen:

Based upon our meeting of August 26, we are pleased to respond to your request for a proposal
to review, analyze, validate, and update the Yukon Pacific TAGS model for an LNG Export
Project.

We understand you are breaking the project into several large pieces for engineering review:

1. North Slope Gas Treatment Facility

2. LNG Export Pipeline and Compressor Stations
3. South Central Natural Gas Spur Pipeline System
4. LNG Plant

5. Tankers

VECO Alaska is well qualified to assist with both the Pipeline/Compressor Station System and
the North Slope Gas Treatment Facility. We also can be of assistance to an LNG Plant
designer in the capacity of advisor for modularization of that facility.

The attached proposal is limited to Item Nos. 2 and 3, the LNG Export Pipeline and Compressor
Stations and the South Central Natural Gas Spur Pipeline System. We have completed three
similar studies in the past two years, one for the Alaska Gas Producers Pipeline Team for whom
we analyzed and estimated costs for a dense phase system delivering 4+ BCFD along two
separate routes to move North Slope Gas from Prudhoe Bay to the Edmonton, Alberta area;
and two separate studies for the Mackenzie Delta Explorers Group for whom we analyzed and
estimated costs for one route and three separate cases where the variables were throughput
volume, product phase, and hydraulic pressure.

Our recent experience in this type engineering study and analysis is unmatched, as is our ability
to dedicate the time of the same key individuals who produced the recent stuTas cited above.
We look toward to answering any questions you may have and are available to meet at your
convenience.

Very truly yours,
VECO Alaska, Inc.
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Section 1 Executive Summary

VECO Alaska, Inc. has assembled an experienced Team of in-house experts and third party
consultants for the purpose of reviewing, updating, and reporting on the design criteria, capital
cost estimates, and operating cost estimates for an LNG Export Pipeline System running from a
gas treatment plant at Prudhoe Bay to a gas liquefaction plant near Valdez. The results of this
study will provide the Alaska Natural Gas Development Authority with a basis for analyzing
project economics using updated estimates based on 2003 costs.

The study will also provide indepenoent review and verification of concepts and assumptions
made by other conceptual studies of the Alaska LNG Export Project.

In addition to reviewing and updating the Alaska LNG Export Project, the study will provide a
conceptual design and cost estimate for designing, building, and operating a spur pipeline from
the vicinity of Glennallen to a tie-in point on the Cook Inlet natural gas pipeline grid. In
conjunction with estimating costs for transferring natural gas from the Export Pipeline to the
Cook Inlet gas distribution grid, the stud’ will look at options for local uses of the natural gas
liquids which are contained in the dense flow stream of the Export Pipeline.
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Section 2 Study O bjectives and D eliverables

We have reviewed your verbal request for proposal and confirm our understanding of the study
objectives and deliverables as stated below:

i) Study Objectives
Key objectives of this study are to determine the cost and constructability of a pipeline system
that:

¢ Provides an economic solution for delivering Alaska North Slope gas to Pacific Rim
customers by providing an identifiable rate of return on investment to the State of Alaska, an
identifiable net back price to the suppliers of natural gas throughput, and quantifiable
revenues to the State of Alaska.

¢ Maximizes jobs for Alaskans and access to gas for Alaskans.

¢ Provides lowest total-cort-of-ownership solution i.e. sensible CAPEX-OPEX tradeoffs.

¢ Economically accommodates initial volumes.

¢ Is easily/economically expanded i.e. optimizes the system's long-term expansion capability.
¢ Delivers spec gas to market.

¢ Is operationally sound and provides industry-standard sparing philosophies and reliability.

¢+ Satisfies Alaska's unique environmental requirements.

The scope of the proposed study as outlined in the proposal is to:
¢ Review and comment on hydraulic pipeline design.

¢ Review the State's current projections for gas sales and if substantially different from the
Yukon Pacific Model, re-run the hydraulics and re-size the line and compressors based on
the new throughput and operating pressure variables.

¢ Review and comment or design assumptions with respect to geotechnical and thermal
conditions.

¢ Review geothermal analysis and civil design of pipeline and compressor stations.

¢ Review and validate assumptions of Yukon Pacific Corporation's (YPC) pipeline and
compressor station construction cost estimate, and if necessary, update cost components
and construction variables based on a new throughput scenario.

¢ Update estimated Capital Expenditure (CAPEX) for pipeline and compressor stations based
on current year (2003) cost elements for labor, equipment, and other identifiable variables.

¢ Assess potential for utilization of unmanned compressor station facilities.

¢ Update estimated Operating Expenditure (OPEX) for pipeline and compressor stations
based on current year (2003) cost elements and for remote, semi-attended or unattended
operation.

¢+ Identify long lead items and validate project schedule, including the feasibility/practicality of
a two-year construction schedule.

¢ Research potential for using Alaskan resources to the fullest extent possible.
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+ Develop conceptual design and cost estimate, including hydraulic analysis, preliminary
routing, route characterization, system descriptions for pipeline and compressors, and
CAPEX estimate for a small diameter spur line from Glenallen to the south central Alaskan
distribution grid.

¢ Analyze the options for extracting natural gas liquids from the spur line throughput and
either re-inject them into the main export line, or capture them for local use at either
Glennallen or Palmer.

i) Deliverables

VECO'’s Team will provide analysis and validation of the YPC Export Pipeline Model anri for the
South Central Spur Pipeiine, including suggested improvements and alternatives, incl 'ding:

¢ System descriptions for all systems, initial and expanded. This will include the following
items: pipeline diameters, wall thickness, material selection, and reasons for choices e.g.
location of compressor stations.

¢ Conceptual illustration of all systems overlaid on top of a map of Alaska.

¢ Block Flow Diagrams of transmission system (pipeline and compression).

¢ Process Flow Diagram of a typical compressor station.

¢+ Pipeline profiles. Distance vs. elevation, liquids holdup, temperature, pressure etc.

¢ Capital cost estimate for engineering, procurement, construction and installation of new
equipment to +/-30% accuracy or better. Crewed-up cost estimates for pipeline construction
and ICARUS facility cost estimates for compressor stations.

¢ OPEX estimate for all pipeline systems including basis for calculations.

¢ Pipeline compression horsepower and fuel gas consumption estimates, initial and
expanded.

¢ High-level.project schedule and expenditure profile.

¢ Recommendation of best overall system to meet the objectives.

¢ Per Client request, Toll Estimates will not be required as part of this study.

¢ Draft study report and summary presentation (hard copies and electronic format).

¢ Final study report and summary presentation (hard copies and electronic format).
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Section 3 Execution Plan

VECO Engineering brings specific expertise applicable to the scale and complexity of this study
from:

¢ Recent front-end definition and feasibility study experience on two similar arctic gas pipeline
projects.

¢ Recent front-end definition, route selection, and cost estimate for South Western Alaska
Power Project, including a 325 mile, small diameter, spur pipeline from Cook Inlet to Donlin
Creek.

¢ Monetization studies, tolls and tariffs analysis, execution planning and project management
for multi-party execution of multi-billion dollar scale projects.

¢ Unparalleled construction / constructability and fabrication experience in Alaska's
Northern/Arctic environment.

¢ Logistics capability for major scale projects in Arctic environments.

¢+ Pipeline hydraulics optimization and design expertise, including applications on major global
pipelines.

¢ Geotechnical and route characterization skills and personnel spanning thirty years of arctic
projects.

¢ Industry leading cost estimating and toll modeling capabilities that are already in place and
proven.

The pipeline hydraulics and process engineering form a major part of the subject study and we
have taken this opportunity to describe below in detail the strengths we have in this area and
the approach we will adopt.

) Execution

Step 1 - Scope Definition

The first step will be to meet with the Alaska Natural Gas Development Authority (the Client) to
determine the gas sales/pipeline throughput case upon which to base the Export Pipeline Study.
We will also need to establish throughput needs for the South Central Spur Pipeline Study. We
will need to obtain relevant data from the Port Authority Study and YPC'’s past work, including
proposed route alignments, gas analyses, the phase behavior for the range of gas compositions
involved, including critical pressure, critical temperature, cricondetherm and cricondebar
pressure values, in order to determine the conditions under which liquid formation will occur.

Preliminary hydraulics will then be run to understand the potential variability in line size for the
desired throughput.
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Step 2 - Facility Design

The second step will be to review the individual blocks that make up the alternatives arrived at
in Step 1.

For the Export Pipeline this will include:

f

¢

Review and validation of the final YPC Route alignment.
Review of all YPC plans including alignment sheets.

Review and verification of YPC's design to ensure that current codes and practices in
Northern regions are met.

Review and recap of YPC’s route characterization from a topographical, geological, and
geotechnical perspective.

Review and validation of YPC’s proposed construction modes for the pipeline right-of-way
and ditch. Examples of Typical modes are shown in Figures 1 and 2.

Review of YPC’s mile by mile design to validate that the proposed construction modes
conform to topography and soil conditions.

Review and verification of YPC's estimated construction guantities.

For the Export Pipeline compressor stations VECO'’s tasks will include:

Review and validation of YPC's process flow diagrams (PFD’s). If needed, VECO will prepare

L

L

or revise the diagrams.

Review and verification of YPC’s proposed size for major equipment, utilities, offsites and
support infrastructure.

Review of all YPC plans including preliminary plot plans.

For the South Central Spur Pipeline this will include:

Review and summarize route topographic, geotechnical, and seismic data available in the
public domain for the terrain between Glennallen and Palmer.

Establish preferred route taking into account land ownership, geotechnical criteria, and
thermal design.

Establish design criteria using current codes and practices in Northern regions are met.

Summarize route characterization from a topographical, geological, and geotechnical
perspective.

Establish Construction Execution Plan including construction seasons, number of spreads,
and proposed construction modes for the pipeline right-of-way and ditch.

Summarize estimated construction quantities.
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For the South Central NGL Processing Facility this will include:

¢+ Evaluate design criteria for gas liquids extraction and disposition and for compressor station,
based on the following:

« Processing requirement for Anchorage and South Central Railbelt population.

e Dense phase gas composition

e Desirable products from the South Central processing facility - C1, C2/C3, NGL's etc.
» Dense Phase pipeline operating pressure and temperature

e Dense Phase pipeline capacity

* South Central Sales Gas Delivery pressure

e South Central Sales Gas Specifications

¢ Assumed Facilities:

¢ Inlet separation and liquid handling facility

« Dehydration Facility

e« Deep Cut Facility - probably Turbo Expander Unitcapable of makinga C1 product

« Recompression Facilities to boost pressure of Gasto suitable sales gaspressure.

® NGL storage facilities on site

¢ NGL pumps to transfer product back into the Dense Phase line or to a dedicated NGL
line

¢ Inlet liquids metering facilities

¢ Sales Gas and NGL metering facilities

¢ The Glennallen or South Central processing facility would see the gas dehydrated. The gas
stream would then be separated by cryogenic distillation into a methane-rich stream for
sales into the existing South Central domestic gas distribution system. The NGL stream
could either be transported to an end user directly as NGL or reinjected back into the dense
phase pipeline for transportation to the next location and further processing/transportation.
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Figure 2 - Typical Ditch Mode: Continuously Excavated with Chain Trencher in Cold Permafrost
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Step 3 - Export Pipeline and Compressor Station and Spur Line Cost

The third step will be to review and verify YPC's costs for the various building blocks that make
up the alternatives defined in Step 1

For the Export Pipeline, VECO wiill:

L4

Review and validate YPC's estimate for the equipment and manpower required to construct
the line along with appropriate unit costs.

Review and validate YPC'’s estimate of the crews required to build the pipeline.

Review and validate YPC's estimate of construction crews from a manpower and equipment
standpoint. A typical example is shown in Table 1

Review and validate through industry benchmarking, YPC's estimated crew productivities
based on terrain, subsurface, and weather factors.

Review and validate YPC's estimate of the duration of construction seasons along the route.

Review and revise as necessary, YPC’'s Construction Execution Plan (CEP) along with
associated support and logistics requirements. A typical example is shown in Table 2.

Prepare a crewed up cost estimate using YPC's input (as revised) and the North of 60
Pipeline Estimating Model. An example of a typical pipeline section is shown in Table 3.

Evaluate and estimate utilization of Alaska resources.

For the Export compressor facilities VECO will:

Obtain budgetary guotes for major equipment and compare with YPC estimates and update
as required.

Review and revise as needed, YPC's Construction Execution Plan and assess opportunities
for modularization.

Develop a factored construction estimate using VECO's ICARUS Estimating Model, based
on equipment cost.

Evaluate potential for utilizing Alaskan resources wherever possible,

For the South Central Spur Pipeline. VECO wiill:

¢

Establish unit costs for labor, equipment, and other cost components.

Establish construction crew size, composition, and productivity required to build the pipeline,
through industry benchmarking, terrain, subsurface, and weather factors.

Establish the duration of construction seasons along the route.

Build Construction Execution Plan (CEP) along withassociated support and logistics
requirements.

Prepare a crewed up cost estimate using the North of 60 PipelineEstimating Model.

Evaluate and estimate utilization of Alaska resources.

Natu s Development Authorit
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Pipeline Operation Grade ROW

Pipe Diameter 30 inch

Pipe Wall Thickness .656 inches

Manpower Requirements Mainline Production Mini Crew
Operator Foreman 1 1
Operator 1 6 6
Operator 4 1 1
Laborer ! 6 6
Laborer 2 3
Total Craft Personnel 14 17
Equipment Requirements Mainline Production Mini Crew
Pick-up, 4x4 3 3
Flatbed, 3 Ton 1

Bus, 26 Passenger 1 1
Bus,45 Passenger

Backhoe. 235 1 2
Backhoe. 235 w/ Hammer

Dozer, D10 w/ Ripper 1
Dozer, D9 w/ Ripper 1

Dozer, D8 w/ Winch 1 2
Dozer. D6 LGP 3

Motor Grader 14G 1
Light Plant 2

Mobile Radio 5 5
Winch 100 Ton 1
John Henry Drill 1
Total Equipment Pieces 18 19

Table 1- Typical Crew Makeup Sheet
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Spread Section

A 6
7

B 8
9

C 10
11

D 12
13

E 14
15

F 16
17

G 18
19

H 20
21
22A

22B

23

Milepost

MP O -76
MP 76-143
MP 143-211
MP 211 -281
MP 281 - 346
MP 346-411
MP 411 - 476
MP 476 - 541
MP 541 - 606
MP 606 - 671
MP 671 - 731
MP 731 - 786
MP 786-841
MP 841 -896
MP 896 - 951
MP 951 - 1006

MP 1006- 1056
MP 1U56- 1106
MP 1106- 1156

Length

67
68
70
65
65
65
65
65
65
60
55
55
55
55
55
50
50
50

76

1,156

Season

W1
W2
W2
W1
W1
W2
W2
Wil
W1
W2
W2
W1
W1
W2
W2
W1
W1
W2
S2

Table2 -Typical Construction Execution Plan Spread Summary
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Camp Location & Size

MP 50

MP 76

MP 176
MP 223
MP 301

MP 391

MP 441

MP 516
MP 576
MP 636
MP 696
MP 746
MP 811

MP 876
MP 951

MP 951
MP 1056
MP 1056

Swimming Point
Inuvik
Travailiant Lake
Little Chicago
Fort Good Hope
Norman Wells
Fort Norman
Blackwater River
Wriglev
No Name
Fort Simpson
Mackenzie Hwy
Trainor Lake
North Zama
Highwav 58
Highway 58
Notikewin River
Notikewin River
None
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Table 3 -Typical Pipeline Estimating Model Section Cost Summary
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Step 4 - Alternative Assessment

Export Pipeline System

Once the YPC Model design and cost estimates have been reviewed, validated and updated,
the Team will then assess other potential options defined and mutually agreed upon with
ANGDA in Step 1, establishing the pros and cons based on cost, tariff and future expandability.
The results any such analysis, along with recommendations, will be reviewed with the Client.
Having reviewed the alternatives, the Team and Client will decide to either keep YPC's base
case or to select one alternative for further optimization.

South Central Spur Pipeline System

Once the Spur Pipeline Modol design criteria and cost estimates have been agreed upon, the
Team will then assess other potential options defined and mutually agreed upon with ANGDA to
establish the pros and cons for natural gas liquids extraction/disposition and future
expandability. The results any such alternative analysis, along with recommendations, will be
reviewed with the Client. Having reviewed the alternatives, the Team and Client will decide to
either keep the base case or to select one alternative for further optimization.

Step 5 - O ptimization

Export Pipeline System
If a system alternative other than the YPC base case is selected in Step 4, it will then be
optimized. Three or potentially four variables will be considered in the optimization analysis:

¢ Throughput

¢ Line Size

¢ Operating Pressure

¢ Compressor Station Driver Horsepower

Various permutations and combinations of the alternate system will be analyzed. The proposed
methodology and results are shown in Figure 5.

South Central Spur Pipeline and NGL Processing System
If a system alternative other than the base case is selected in Step 4, it will then be optimized.
Five variables will be considered in the optimization analysis:

4 Point of NGL extraction

Throughput

.

¢ Line Size
¢ Operating Pressure
.

Compressor Station Driver Horsepower

Various permutations and combinations of the alternate system will be analyzed. The proposed
methodology and results are shown in Figure 5.
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Pipeline Data
Pipe Diameter
Pressure
Wall Thickness
tt Compressor Stns.

Compressor Driver

Flow Rate

Fuel Gas

Pipeline Capey
Compressor Cnpex

Opex

Figure 5 - System Optimization
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Step 6 - Documentation

Having completed the optimization work, the final step in the study will be to document and
present the results to the Client. Documentation will include:

m A final report summarizing the methodology and the results of the Export Pipeline

System Study.
® A final report summarizing the methodology and the results of the South Central Spur
Pipeline System

« An overview presentation.

The VECO Team will provide documentation in both paper and electronic form.

i) Systems and Tools

We will utilize proven systems directly applicable to the scale and complexity of the project:

¢ Integrated Project Management Systems.
¢ Use of proven estimating tools suitable for a multi-billion dollar scale project.

¢ Proprietary computer modeling software for design and operational analysis of single and
multi-phase gas systems. This software can be used to quickly develop detailed steady
state and dynamic simulations of complete systems containing centrifugal and reciprocating
compressors with appropriate drivers, piping, heat exchangers, control valves, etc. It was
recently used to optimize the pipeline systems being evaluated by the Alaska Gas
Producers and the Mackenzie Delta Explorers.

iii) O ffices

The VECO Team presents an Alaskan based solution, with a Team that will execute the work
primarily from VECO’s Anchorage office.

Three work stations complete with computer, phone and network connections to VECO'’s server
will be provided for client use and are included in the cost.

Support activities, as needed, will be provided John Wolflik from Las Cruces, NM for hydraulics,
North of 60 Engineering out of Calgary, AB for programming and cost estimating support, and
the VECO, Calgary office for compressor station design verification and cost estimating.
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iv) Conclusion

Our Team proposal is based on:

¢+ A world-class project team comprised of the very best personnel who bring key expertise,
direct knowledge and experience gained from Northern pipeline projects.

¢ Our use of proven models for northern pipeline design, cost estimating and optimization.
¢ Our expertise in hydraulic modeling and facilities design.
¢ Our focus on USE and pacesetter project performance.

We are:
¢ Particularly well qualified to undertake this study through relevant Northern experience.

¢+ Able to start work immediately with a Team that has this specific relevant experience.

+ Committed to providing high quality results that are fit for purpose and meet the Client’s
needs in all respects, including schedule and budget.
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Section 4 Study Schedule

The following project execution schedule indicates preliminary results available by the middle of
November with issuance of the final reports by January 15th, 2004.

The following are the key milestones identified in the project execution schedule:

Project Award September 15, 2003
Kick Off Meeting September 18, 2003
Scope Review Meeting September 25, 2003
Optimization Review October 1,2003
Preliminary Compression Estimate Review  October 16, 2003
Meeting
Preliminary Pipeline Estimate Review November 13, 2003
Meeting

%
Draft Report Issued December 18, 2003
Final Report Issued January 15, 2004
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Section 5 Study Cost

) Cost by Discipline

SUMMARY ESTIMATE $US
LNG Export Pipeline & Facilities

Project Management t $ 39,500
Process Engineering 47,300
Export Pipeline Engineering 74,500
Export Facilities Engineering . 25,000
Constructability 29,500
Route Characterization 24,750
Environmental , 14,500
Estimating 52,050
Drafting * 5,000
Project Controls, admin assistance Doajment control, accounting 14,500
Sub-Total LNG Export System . 5326,600

Southcentral Spur Pipeline & Facilities

Process Engineering . 43,200
Pipeline Engineering 1 < 15,000
Constructability 10,000
Estimating 20,000
Route Characterization 24,750
Sub-Total Spur Line System 5112,950
Two work stations/one office rental with phone, computer and 14,400
network access (Four months)

Reproductions 15,000
Software 3,500
Travel expenses 20,000
Sub-Total Misc & Unallocable Costs 5 38,500
TOTAL 5492,450
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i) Cost by Deliverables
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liil) Fee Schedule

Rates and estimated hours for key individuals ($US/MH)

Wes Nason
Chris McArthur
Bill Ediger

Jim McDougall
Kurt Stangl

Jeff Sherman
John Wolflick
William Tetz
Gulshan Dua
John Hutchings
Gene Kulawik
Dale Morris
Route Characterization Specialist

Rates
S130
$110
$110
$140
$120
$120
$250
$110
$100
$100
$150
$150
S16F

Esi. MH's

350
250
250
350
350
350
100

40
200
350
100
100
300

Note: Individual charge out rates are all-inclusive with tl j exception of reproduction costs and
travel expenses if required. Reproductions will be reimbursed at cost ($US).
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Section 6 Experience

) Engineering Capabilities

Our Team also brings significant northern and Arctic engineering experience. “THE TEAM” has
been providing engineering, construction and operation/maintenance services to the North
Slope of Alaska as well as to the Mackenzie Delta and Northern Canada for over 25 years, and
brings the required northern engineering expertise for the study.

“THE TEAM" has a combined staff in Alaska which exceeds 1000 personnel and has available
the necessary highly skilled engineering, estimating, process; financial, construction,
environment and regulatory planning resources to undertake this study. Our recent experience
demonstrates our ability to provide conceptual and front-end engineering services on projects of
this nature.

We have also been instrumental in planning, design, approval, construction and start-up of gas
development and production in the Fort Liard area. Fort Liard is currently the largest
gas-producing field in the Northwest Territories, and we have been integrally involved in its
development.

Lessons learned from these projects will be readily accessible to our Team, thus bringing the
best current and global technical and execution expertise into the study.

si) Project Team

Key project personnel include:

Wes Nason - Construction Manager brings more than 25 years of successfully completed
Arctic pipeline and facility construction projects. His Arctic construction expertise will drive
construction-focused cost estimating and execution planning to capitalize on opportunities
related to “beginning with the end in mind".

Chris McArthur - Compressor Station Manager Chris is a highly experienced technical
manager with current experience as Compression Station Manager. Chris brings engineering
and owner experience for gathering and transmission pipelines and facilities in Northern
Canada. He is highly regarded in the industry as a leader, as shown by his current role as
President of the Canadian Gas Processors Suppliers' Association.

Bill Ediger - Pipeline Design Lead Bill brings experience in engineering and owner roles for
large diameter Canadian Pipelines & Facilities. He brings expertise on all aspects of pipeline
design including working knowledge and experience in integration of design, regulatory and
execution priorities.

Jeff Sherman - Construction Lead brings over 25 years of successfully completed Arctic
pipeline and Lower 48 mainline pipeline big-inch construction projects. Jeff's comprehensive
experience with construction management, quality control, and environmental science brings a
uniqgue and comprehensive perspective to the analysis of building pipelines in Alaska and
Arctic/sub arctic regions.
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Kurt Stangl - Geotechnical Lead brings more than 25 years of participation and successfully
completed Arctic pipeline and oilfield projects and studies. He has had direct technical
involvement with pipeline frost heave studies, arctic pipeline trenching trials, mechanical
trenching feasibility studies along potential pipeline routes to Valdez and arctic terrain analysis.

Gulshan Dua - Gulshan is the Manager of Process Engineering at VECO and has over 30
years worldwide experience on ail and gas projects. This includes arctic experience in the area
of gas pipelines and facilities.

Gene Kulawik - Civil Construction Lead - Over 40 years experience in heavy civil and arctic
construction, Gene has participated in most major Alaska pipeline studies over the past 30
years and has personal experience with and knowledge of granular resources along the pipeline
route.

Dale Morris - Pipeline Labor & Equipment Resources - Over 40 years experience in mainline
pipeline construction and arctic pipelines, Dale also has a depth of experience with labor,
equipment, and contractor capacity issues which will be a valuable addition to the analysis
provided during the constructability study.

John Hutchings- Compressor Stations Estimator - Over 20 year's domestic and international
experience in project controls and estimating covering a broad range of industries including, oil
production facilities (wellsites, gathering, batteries, pumping, and pipelines - domestic &
international, including Arctic), and gas production facilities (wellsites, gathering, metering,
dewpoint control, compression, complete gas plant facilities, and pipelines - domestic &
international, including Arctic)

Jim McDougall - North of 60's Principal has over 25 years engineering experience in the
North. While with Imperial Qil Limited he was directly involved in their earlier efforts to develop
Mackenzie Delta Gas and participated in the early design of the Norman Wells to Zama
pipeline. He has participated in numerous studies to assess the feasibility of marketing Alaska
and Mackenzie Delta Gas utilizing pipeline systems that have varied from 24 to 52 inches in
diameter. He was the Chief Engineer and Project Manager for the Inuvik Gas Project, which
included the development of the Ikhil Gas Field, associated production facilities and a 50 km
pipeline to deliver the gas to the Town of Inuvik. The project received the 2000 Professional
Award of Merit from The Association of Professional Engineers, Geologists and Geophysicists
of the Northwest Territories.

John Wolflick - John has more than 32 years experience in the oil and gas industry. He offers
a senior level perspective in the conceptual and detail design of gas systems. His experience
with Allison Division of General Motors, H Paso Natural Gas Company (EPNG), Standard Qil of
Ohio (SOHIO), and Atlantic Richfield Company (ARCO) has given him a broad exposure to the
business. During his 12 years with EPNG, John supervised the Compressor Station Design,
Pipeline Design, and Cryogenic (LNG) Groups. During his 18 years with SOHIO and ARCO,
John was leader of the conceptual engineering teams for all gas production, gathering,
processing, and re-injection expansions at the Prudhoe Bay ail field in Alaska.
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Section 7 Relevant Projects

Mackenzie Delta Explorers Group Pipeline Study and Optimization - 2002
Reviewed two cases including hydraulic analysis, CAPEX, and OPEX for 1 BCFD to 2.2 BCPD
pipeline system, dense phase flow and separate lines for gas and gas liquids.

Mackenzie Delta Explorers Group Pipeline Study and Optimization - 2003

Further optimized the 2002 study as Case 3, including hydraulic analysis, CAPEX, and OPEX
for 1 BCFD pipeline system to 2.2 BCFD pipeline system, dense phase flow and separate lines
for gas and gas liquids.

Alaska Gas Producers Pipeline Team Pipeline Study and Optimization - 2001 - 02
Studied two pipeline routes:
e the Northern Route from Prudhoe Bay to the Mackenzie River Delta up the
Mackenzie River Valley to Alberta, and on to Edmonton.
e the Southern or Highway Route from Prudhoe Bay to the Edmonton area
paralleling the TAPS to Delta Junction, then paralleling the Alcan and other
Highways to the Edmonton area.

Both route cases included many engineering and construction studies and included hydraulic
analysis, CAPEX, and OPEX for a 4+ BCFD pipeline system, dense phase flow.

South West Alaska Power Project- 2002 - 03
Conceptual Study for utilizing Cook Inlet natural gas delivered via pipeline to a gas-fired power
plant near the Donlin Creek Mine Project. Studied three line size/line pressure scenarios and
multiple pipeline routes including:
e the Northern Route from Beluga through Rainy Pass to McGrath, then to Donlin
along the Tintina Mineral Belt
e the Souther Route from Beluga to Lookout Hill via Rainy Pass, then to Crooked
Creek via Stony River
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Qualifications
Overview

Highlights
2001 - Present

1998 - 2001

1980 - 1998

Wes Nason

Manager of Pipeline Construction

Mr. Nason has twenty-nine years experience managing construction and
maintenance of pipelines, oil field facilites, and infrastructure
development in Alaska. Specific areas of experience include project
management, field supervision, field engineering, estimating, project
controls, and inspection.

Active in resource development advocacy groups including the Alaska
Support Industry Alliance, Alaska Miners Association, and the
Resource Development Council.

VECO ALASKA, INC,

Manager of Pipeline Construction. Responsible for pipeline business
development, estimating, and construction input on pipeline studies.
Built a team of pipeline construction professionals to determine cost
and feasibility of two alternate routes for a 2,100 mile, 52” diameter,
high pressure pipeline system from Prudhoe Bay, Alaska to
Edmonton, Alberta. Organized and oversaw studies and workshops
which resulted in professional reports on Construction Industry
Capability; Skilled Labor Availability and Training Requirements;
Specialized Equipment Availability, Gap Analysis, and Manufacturing
Lead Time, Pipeline Technology Studies on Ice Road Construction,
Pipe Bending, Automatic Pipe Welding, Ultrasonic Testing of Pipe
Girth Welds, and Real Time Radiographic Examination of Girth Welds,
among others.

AHTNA MINERALS COMPANY

President. Contributed to the establishment of corporate position with
National Park Service with regard to their stewardship of Ahtna-
selected lands within the NPS boundaries. Startup of industrial
mineral export project to Mid East. Formed joint ventures with mining
companies to explore Ahtna's 1.8 million acres. Formed joint ventures
for drilling and mine development with Canadian firms.

H.C. PRICE CO.

Vice President/ General Manager. Responsible for business
management of a major construction and maintenance firm in Alaska
and of the Price/Ahtna JV, specializing in pipeline, process facility,
and power plant construction. He reviewed, signed, and was
responsible for contractual performance with all clients.
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1975-1977

and 1979-1980;

Education

Affiliations

Papers

Responsibilities were in the areas of budgeting, cost management,
marketing, administrative, contractual, labor relations, risk
management, legal and oversight of major projects. Marketing efforts
included establishing and maintaining contacts in resource
development firms with special emphasis on oil, gas, pipeline, and
mining establishments. Administrative duties included establishing
staff compensation packages, establishing and managing annual G&A
budgets for the Alaska Division, establishing employee review
procedures, and approving staff hire rates and merit salary increases.

BECHTEL

Control Engineer. Worked on teams with engineers to walk down and
as-built piping and pipe support systems at a nuclear power plant
during a plant outage. Obtained security clearance and worked in
radioactive contaminated areas.

"earn leader on the TAPS, Section 3 weld record reconciliation and
as-built survey to verify accurate records of work performed.
Coordinated with the surveyor contractor to establish weld locations
and field verified by internal inspection when required. Team leader
on verification and turnover of project quality control records to
Alyeska operations.

B.S., Mining Engineering, Colorado School of Mines, 1971

The Alaska Support Industry Alliance, Board Member (1987-94),
President (1993-94),

North Slope Contractors Association, President (1986-1993), Labor
Co-Chairman (1989-1998)

Trans-Alaska Pipeline System Contractors Association, President
(1989), Labor Co-Chairman (1989-1998)

Resource Development Council, Board (19952001
Knowles/UImer National Resources Policy Transition Team (1994-95)

"Arctic Pipeline Constructibility and Cost Trends"
ASME Energy Sources Technology Conference & Exhibition, 1987

Details development of Arctic above ground pipeline design &
construction

Provides comparison of winter and summer construction
techniques and costs

“Sliding Royalty Incentives for Alaska Marginal Field Development”

Governor Knowles Natural Resource Transition Team Position Paper,
1994

Provided model for legislation later passed to encourage development
of North Star Project and Heavy Qil Development at Milne Point

Tiio Team Thai Delivers



Qualifications Twenty-five years of professional engineering experience in the

Overview development, design, project management, and construction of
natural gas and crude oil gathering, transmission, and distribution
related facilities in British Columbia, Alberta, Yukon, Northwest
Territories, and Alaska.

Relevant achievements include:

¢ project management of a variety of industrial programs including
compressor stations, meter stations, process plant, and pipeline
facilities;

¢+ twenty-one (21) unit addition/grass roots compressor station
projects installing over 300,000 horsepower;

¢ sixty-four (64) grass roots natural gas custody transfer stations
including twenty-two (22) pressure reduction and metering
stations for the Vancouver Island Pipeline Project and thirty-four
(34) meter stations for the Alliance Pipeline Project;

¢ managed various EPC consultants providing project services for
various gas gathering/transmission projects;

¢ experienced with system hydraulics and economic models for
pipeline design;

¢ technical engineering design and operations support for
mechanical/ electrical/civil systems including reciprocating and
gas turbine engine compressor/generator sets;

¢ regulatory experience with the National Energy Board, FERC,
Transportation Safety Board of Canada, Alberta Energy and
Utilities Board, Alberta Boilers Branch, B.C. Gas Safety Branch;

4 worked with clients and customers to ensure their business
objectives were met through supply of competitively engineered
products and services.

Highlights 4 Aaska Gas Pipeline Project - Compressor Station and Calgary
Project Office Manager for the Alaska Gas Producers Pipeline
Project for the Prudhoe Bay, Alaska to Ft. Saskatchewan, Alberta
segment including over S1.5 billion U.S. in facilities.

4 Mackenzie Delta Explorer Group - Project Manager for a series
of conceptual engineering studies of alternative gas transmission
and processing scenarios to deliver gas from the Mackenzie
Delta to Alberta;

4 Foothills Pipe Lines - Project Manager for preliminary
engineering and cost estimate development for the ANGTS
Alaska Compressor Stations;

4 Alliance Pipeline - Project Manager for the Laterals Facilities
Project supplying project control, engineering, procurement
services, and construction and commissioning assistance for 7
compressor stations, 34 custody transfer meter stations, 50
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Chris M cArthur, P.Eng.— Page 2
Manager - Gas Pipeline Systems

r
pipeline barrel assemblies, 8 automated line break pipeline
velves, and 18 automated mainline pipeline tie-in valves.

¢ “rans Canada Pipelines Ltd. - Engineering Manager for detailed
engineering and design drafting for four (4) 28 MW RB211
compressor packages and four (4) major gas after coolers;

¢ Alliance Pipeline - basic engineering for 29 lateral compression
and 42 metering stations including NEB application support;

¢ Provided detailed planning and selection of facilities through use
of various hydraulic and economic computer models. Projects
included various LNG pipeline proposals to Kitimat and Prince
Rupert, B.C., expansions to the Foothills (ANGTS) pipeline
system, Vancouver Island pipeline system, and pipeline and
compression expansions/additions to the Westcoast system.

Education > ¢ B.ASc., Mechanical Engineering, U. of British Columbia (1978)

¢ Certificate, Executive Development, U. of Calgary (1994)

Affiliations ¢ Association of Professional Engineers and Geoscientists of
British Columbia

¢ Association of Professional Engineers, Geologists, and
Geophysicists of Alberta

¢ Canadian Standards Association, Subcommittee on Materials

¢ Pipeline Research Committee, Compressor Research
Supervisory Committee, American Gas Association (1995 -1997)

¢ Past President, Board of Directors, Canadian Gas Processors
Suppliers Association (1999 - 2003)

APPEGA Enforcement Committee Member (2003 - 2006)

The Team That Delivers-



Qualifications
Overview

Highlights

F. William (Bill) Ediger, P.Eng.
Director, Arctic Gas Projects, Pipelines & Terminals

v\

Twenty-five years of prcfe <'mnal experience in the engineering and
construction of facilities, of which 22 years are focused on the
development, design, project management and construction of large
diameter pipeline facilities.

VECO 2000 - Present
Director, Arctic Gas Projects, Pipelines and Terminals

¢

Alaska Gas Producers Pipeline Team

VECO, in ajoint venture with Fluor, was the engineering

contractor for the Alaska Highway and Mackenzie Valley pipeline

feasibility study, Alaska to Alberta portion. As Canadian Pipeline

Coordinator responsibilities included:

- Interface with technical personnel in Client and Contractor
offices in Calgary, Houston and Anchorage;

- Management of pipeline staff in Calgary office;
- Management of sub-contractors and subject matter experts;

- Participation in the multi-disciplinary evaluation and
justification of route alternatives;

- Development of technical deliverables including pipeline
project plan, scope, conceptual engineering and pipeline
design methodologies, HDD feasibility, commissioning plans
and cost estimates;

Development of supporting technical documentation for
potential regulatory applications to the F.E.R.C. and the
N.E.B.

Mackenzie Delta Explorer Group

Engineering Manager for the Mackenzie Delta Explorer Group
Study. The project scope is to provide sufficient preliminary
engineering to deliver +/- 30% confidence level Capex/Opex
Estimates, associated tolls, and other specified deliverables for
gas transmission, gas-liquids extraction, and gas-liquids
transmission alternatives for the Mackenzie Delta region.

Terasen Pipelines

Project Engineer for various studies investigating expansion
proposals for the Express Pipeline crude oil system

Anadarko Canada

Project Engineer for various studies and projects including Netla
and Arrowhead Sour Gas Gathering System near Ft. Liard,
NWT, P-16 Wellsite development near Ft. Liard, NWT, and the
Saddle Hills to Progress sour gas pipeline project in Alberta

Abu Dhabi Company for Onshore Oil Operations (ADCO)

VECO is providing project management consultancy services to
ADCO North East Abu Dhabi (NEAD) Phase 1 development. The
project consists of new processing facilities to handle oil, gas and
water production from two fields near Abu Dhabi, U.AE.,
increasing production to 110 MBOPD.
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Education

Affiliations

Papers

F.

W illiam (B ill) Ediger, P.Eng.— Page 2

Director, Arctic Gas Projects, Pipelines & Terminals

TRANSCANADA PIPELINES LTD. 1990 - 2000

¢

Increasing levels of management responsibility for the
engineering and construction of pipeline and measurement
facilities leading to the senior position of Director, Pipeline and
Measurement Projects.

Responsible for the engineering and construction of all pipeline
and measurement capacity and maintenance projects for the
Transmission business unit. '

Managed annual capital programs, averaging between $400-
$500 million, from concept stage to commissioning.

Major accomplishments included the successful installation of
over 3500 km of large diameter pipeline facilities (primarily NPS
42 and NPS 48) valued at approximately $5 billion while
managing significant staff turnover in order to support the
demands for project management skills in other areas of the
Company, rebuilding the majority of the Department in 1990
during head office relocation from Toronto to Calgary and
integrating the former TCPL Pipeline arid the Nova Mainline
Departments into the Pipeline Projects Department in 1990.

¢+ In Measurement and Valve Integrity responsible for effectively
managing the societal and business risks of all gas
measurement and valve facilities, ali at the lowest life cycle cost.
¢ Scope included Measurement Facilities. Gas Quality, Valves,
Data Integrity, Regional Integrity and Lab Services.
TRANSCANADA PIPELINES LTD. 1931 to 1990
¢ Project Leader on multiple multimiilion-dollar pipeline

construction projects across the system including expansion,
upgrading and maintenance projects.

Responsible for all aspects of projects including preliminary and
final design, obtaining surveys, materials, land and drawings,
overseeing consultants, preparing contracts, price schedules and
directing and monitoring construction activities.

Bachelor of Applied Science, Civil Engineering, U. of Waterloo, 1978

The Association of Professional Engineers, Geologists and
Geophysicists of Alberta

The Association of Professional Engineers of Ontario

Pipeline Recoating, Oil & Gas Journal, October 1988

Northern Pipelines Tutorial Co-presenter, International Pipeline
Conference, September 2002
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Qualifications
Overview

Over 25 years of pipeline construction experience including 23 years
in arctic Alaska. Extensive pipeline project management experience
on awide variety of projects since 1985. Selected to manage some
of the largest and most difficult hard dollar pipeline projects. Ability to
plan and coordinate all aspects of pipeline construction including:

Project Planning and Scheduling

Material Procurement

Logistics for Construction in Alaska
Assessment of Eiquipmenl Requirements
Design of Special Equipment or Tools

Hiring of Staff and Key Craft Personnel
Implementation of Cost Controls and Reporting
Subcontractor Administration

Client and Agency Relations

Effective Supervision of Project Personnel

Project Manager for H.C. Price on Alyeska’s Atigun Mainline
Replacement Project; 1990-1991. Replaced 8.5 miles of the
Trans Alaska Pipeline in the Atigun River with 48" diameter,
concrete coated pipe during the winter. Personally designed
specialized prehe at ducts, forms and insulation blankets for
applying concrete to field joints in winter conditions. This saved
time, labor and fuel for curing the concrete field joints, achieving
3,000 PSI in three hours. Also developed a system for internally
heating the buried pipe to meet Alyeska’s stringent tie-in
temperature requirement. H.C. Price was responsible for the
logistical support of the entire project and building, maintaining
and operating a 600 man camp complete with office complex, fuel
farm, shop buildings and water/sewer treatment plant. This $43
million lump sum project was completed on schedule and under
budget and Alyeska was presented the Project Management
Institute’s Project of the Year award.

Project Manager for H.C. Price on PGT-PG&E Pipeline
Expansion Project; 1992-1993. Laid 167 miles of 42" diameter
gas line in Northern California. Two-thirds of the new line was in
solid basalt requiring careful attention to blasting technique and
allocation of ditching equipment to maintain production rate.
Worked with multiple agencies (FERC, CPUC, USFS, CDFG,
etc.) with overlapping jurisdictions. This $110 million, unit
price/lump sum project was completed under budget.

Project Manager for Conam on ARCO's Central Gas Facility
Hare Replacement Project; 1988. The existing primary
emergency flares did not have enough capacity and therefore
required replacement. The original construction of the flares had
taken three months. The replacement of the old flare systems
with a new, much larger flare field was scheduled for a 28-day
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Jeffery Sherman—Page 2

shutdown. Personally designed special rigging that allowed the
up to 600-foot long new flares to be preassembled and set in
place as complete units. This project was completed in 16 days,
saving ARCO 12 days of gas liquids production.

 Project Manager for Conam on the Endicott Breach Bridge
Scour Protection Project - Phase II; 1987. This project was
notable, as it required wintertime placement of thousands of yards
of riprap in a causeway breach in the Arctic Ocean. This lump
sum project was completed both under budget and ahead of
schedule.

* Project Manager for Conam on the North Slope Borough
Water/Sewer Project at Point Hope, Alaska; 1996-1999. In
addition to construction, this $54 million project included
procurement of all materials for 35 miles of buried and insulated
water, sewer and glycol lines plus state of the art water and sewer
treatment facilities. Application of pipeline construction
techniques to this utility project cut a year off the construction
schedule. A majority of the workforce was locally hired and
trained Alaska Natives.

Education 1973; BA in Environmental Biology, University of Colorado
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Qualifications
Overview

Highlights

Kurt Stang|

Arctic Engineer

Mr. Stangl has over twenty-eight years of experience in conducting
and managing arctic engineering projects. He has provided senior
direction to numerous field investigation and design projects for
northern facilities, arctic pipelines, offshore gravel islands and drilling
structures, and northern mining developments.

Northern Pipeline Projects

Lead Arctic Engineer for a gas pipeline feasibility study for both
southern and northern routes from Prudhoe Bay to Edmonton,
Alberta.

Project Manager for a mechanical trenching feasibility study for
several natural gas pipeline routes from Prudhoe Bay to tidewater
in southern Alaska.

Senior Geotechnical engineer responsible for preliminary route
evaluation of the onshore Sakhalin oil pipeline in eastern Siberia.
Conducted numerous geotechnical exploration programs for
natural gas pipelines along the Alaska Highway in the Yukon and
various locations in the Mackenzie Delta. Supervised several
borrow materials investigations and evaluations in the are a of
potential petroleum development and along pipeline corridors.
Supervised a number of major airborne geotechnical drilling and
reconnaissance programs along several thousand miles of
proposed pipeline routes in the high arctic. Work included terrain
mapping, airphoto interpretation, and ground truthing. Projects
were carried out over a pariod of eight years.

Directed the geotechnical evaluation of full scale mechanical
trenching tests for a buried natural gas pipeline in extremely cold
permafrost conditions in the Canadian high arctic.

Managed several extensive frost heave and thaw settlement
laboratory testing projects for Yukon Pacific natural gas pipeline
study. These projects included development of new test cells and
testing methodologies.

Responsible for sediment coring along a proposed 80 mile marine
pipeline crossing of the Northwest Passage in 1500 ft. of water.

Large Arctic Civil Projects

Resident Engineer during winter construction of Northstar
Exploration Island, an artificial island in 45 feet of water in the
Beaufort Sea, Alaska. A comprehensive construction surveillance
and testing program was performed. All aspects of construction
QA/QC including ice road construction and maintenance, borrow
excavation, fill placement, pile installation and manufacture of
concrete slope protection blocks were under his direction.
Responsible for field crews conducting construction surveillance
and field testing of earthworks and concrete foundations for the
Endicott Project, Prudhoe Bay, Alaska.
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Affiliations

Papers u

Kurt Stangl- Page 2
Arctic Engineer

General Northern Projects

* Project Manager for several offshore site investigations conducted
in the Beaufort Sea for offshore exploration structures. Projects
were performed utilizing heliportable, track mounted, and rolligon
mounted drill rigs.

e Project Manager for geotechnical field programs for proposed
mobile drilling structures (SSDC, CIDS) and gravel island sites in
the Beaufort Sea. Projects included geotechnical drilling, cone
penetrometer testing, and foundation conditions analyses.

+ Responsible for design and installation of slope movement,
settlement, and temperature instrumentation for artificial islands
and several onshore projects on the North Slope of Alaska.

« Project Manager for many geotechnical site investigations and
construction surveillance projects for pile supported structures in
permafrost in numerous arctic communities.

e Was extensively involved with arctic geotechnical exploration
programs throughout northern Canada and the Arctic Islands.

e Project engineer responsible for several offshore artificial island
investigations in the Mackenzie Delta and Beaufort Sea.

Professional Engineer, Assoc, of Professional Engineers
Geologists and Geophysicists of Alberta
Nuclear Gauge Safety Training

Education J Queen's University 1372 Geological Engineering, B.Sc.(Honors)

University of Alaska 1984 Arctic Engineering

Member, Associated Soil and Foundation Engineers
Member, American Society of Civil Engineers
Member, American Society of Testing Materials
Member, Alaska Miners Association

"Arctic Offshore Site Investigations”, with Dr. A. Mahmood,
Proceedings, Arctic '85 ASCE Specialty Conference, Civil
Engineering in the Arctic Offshore, San Francisco, 1985.

"Engineerina Geoloqv of Surficial Soils. Eastern Melville Island”, with
W.D. Roggensack and D.W. Hayley, Proceedings, 4th Canadian
Permafrost Conference, 1981.

"Cavendish Township Drillina Proaram”. Geological Survev of
Canada, Open File 160, 1973.

"Arctic Stream Scour: A Case Historv". with J. Barrett, and M.
Schlegel, Technical Council on Cold Regions Engineering
Monograph, Cold Regions Hydrology and Hydraulics, edited by
William L Ryan and Randy D. Crissman, (1990) pp. 791-803.

"Use of Weathered Rock For Engineered Fll in Permafrost Regions
of Alaska", with M. Schlegel, Proceedings of the Fifth Canadian
Permafrost Conference, Quebec City, Quebec, Canada, 1990.
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Qualifications
Overview

Gulshan Dua, P.Eng., MBA

Manager - Process Engineering

Gulshan has over 30 years of experience in Process Design and
Engineering, and Project Engineering management, primarily in the oil
and gas production and processing industry. His experience includes
both engineering and contracting companies (Bechtel and Engineers
India Ltd.) and major international oil and gas operating companies
(ADCO - a multinational company of ADNOC, Shell, Mohil, Exxon, BP,
Partex, and QGPC).

For the last 10 years, many of Gulshan’s projects total capital cost are in
the range of US$2.0 billion. In the majority of these projects, the
experience covers all the project phases from project initiation through to
conceptual, basic engineering, detailed engineering, procurement,
construction, commissioning and start-up.

Gulshan’s experience has acquired him the skills to both perform “hands
on” and lead a group of engineers for all phases of project
implementation in the areas of process design/engineering and project
engineering management.

VECO 1999 -Present

In addition to managing the department (up to 45 process engineers),
and the development of Process / System Engineering standards and
procedures for the department, have carried out the following specific
projects as the Process Lead:

Alaska Gas Producers Pipeline Project

¢ High level process engineering support to the project process
team, including as an interim process lead in the initial phase for
the conceptual studies associated with the compressors stations
on the dense phase pipeline, transporting over 4 billion scf/day
gas from Prudhoe Bay to Alberta. The front-end studies involve
gas compression, gas chilling, gas reheating and waste heat
recovery systems, including drivers’ evaluation.

Qatar Petroleum Halul Fuel Gas Sweetening Study/ Feed

¢ The study for a 20 mmscfd fuel gas sweetening and acid gas
disposal system, and FEED work for the gas sweetening plant,
using MDEA for selective removal of H2S to meet with the QP
environmental requirements.

Foothills Pipeline Ltd, Canada

¢ The process design for 3.8-Billion scfd capacity Gas
Compression and Chilling Station detailed construction cost
estinr fes of the Alaska Natural Gas Transportation System.

Pluspetrol, Argentina

¢ The Ramos Field Gas Compression Study (400 mmscfd
capacity) based on reservoir data on wellheads pressure decline.
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Affiliations |

Technical Skills 1

Gulshan Dua, P.Eng., MBA—Page 2

Manager - Process Engineering

Komi Arctic Oil Company, Russia
« The Process Study to upgrade the existing Amine Unit from 15-
mmscfd capacity to 25-mmscfd capacity.

ADCO (ABU DHABI COMPANY FOR ONSHORE OIL OPERATIONS) 1989 - 1999

Abu Dhabi, UAE 1985 - 1987
ADNOC's Taweelah Gas Treatment Plant

¢ Project Engineering Manager / Process Engineering Specialist
for the FEED phase of the project, with particular emphasis on all
technical aspects of the basic design, including integration of the
two Process Licensors designs with the rest of the facilities.

Various Oil and Gas Development Projects
QATAR GENERAL PETROLEUM CORPORATION 1987 - 1989

¢ Responsible for leading conceptual process works related to
Future Production Facilities, Gas Shortfall Alleviation Schemes,
and upgrading of Gas LTX plants and dehydration facilities.

BECHTEL - AREC JOINT VENTURE COMPANY 1984 - 1985

¢ Responsibilities included preparation of basic design process
packages for ADCO's two major il field development projects
(Bu Hasa and Asab) of 650 MBD and 350 MBD oil capacity.

GAS AUTHORITY OF INDIA LTD (GAIL) 1985

¢ Headed the Technical department for the Company, and carried
out various technical assignments associated with the 1HBJ
cross-country Pipeline and LPG plants along the route.

ENGINEERS INDIA LTD. (Formerly Bechtel) 1977 -1984

¢ Performed the process design activities, as well as supervised
the section’s process design activities.

DCM CHEMICAL WORKS 1970-1977

¢+ Worked on an array of jobs related to the Caustic-Chlorine
industry including the development of High Amperage Electrolytic
Diaphragm Cells, process design and installation of chlorine gas
cooling, and drying and liquefaction facilities

¢ Master of Business Administration, Durham University, UK, 1993

¢ B.Sc. Chemical Engineering, Punjab University, India. 1970

¢ The Association of Professional Engineers, Geologists and
Geophysicists of Alberta (APEGGA).

¢ Various process simulation packages, including Hysys, Amsim,
Pipeflo, Pipesim, Pipesys and; process design and system
engineering.
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Qualifications
Overview

E.L. Gene Kulawik

Gene Kulawik has over 41 years of construction experience, gained
mainly in Alaska. Peter Kiewit & Son’s, Inc. and affiliates have
continuously employed Gene for over 28 years in engineering and
management positions. During his tenure with Kiewit, he estimated
and built many projects in Alaska including .he Chena Hot Springs
Road extension, the Trans-Alaska Pipeline, Prudhoe Bay Oilfield
Development, Terror Lake Hydroelectric Project at Kodiak, Northwest
Alaska Gas Line, Seward Highway Reconstruction, Keystone Canyon
Highway Realignment, Ketchikan Airport, and the Nome Port
Development. The specific project experience presented in this
resume is pertinent to the oil and gas industry only.

Relevant Oil and Gas Experience
Project Manager 1987-1995

¢ Assist peak Qilfield Services as a Project Manager in the
estimating and preparation of a response pertaining to the civil
construction aspects to a Request for Proposal for various
oilfield related projects on the North Slope.

Project Manager 1991

¢ Assisted Nabors in the preparation of technical manuals
pertaining to oilfield development and access in Arctic and Sub-
Arctic areas. Acquired environmental and logistical data and
land sat photos of project areas to assist in the development of
the Komi Qilfield in Russia.

Consultant 1988- 1989

¢+ Consultant to Alaska Power Authority and Stone & Webster
Engineering Corporation for the development of a cost estimate
to install a gas line from Wasilla to Fairbanks. As a member of
the three person team which performed detailed construction
planning and developed cost estim; tes for the proposed project
his duties included the management of route reconnaissance,
providing alternative route advice, evaluating stream crossings,
preparation of construction schedule, evaluation of geotechnical
conditions and development of quantity take-offs.

Consultant 1990

¢ Consultant to Houston/Kiewit assisting wit i preparation of cost
estimate and bid proposal for the Alyeska Corrosion Repair
Project at Atigun. Managed all aspects of the civil estimate.

Senior Estimator 1980- 1981

¢ A Senior Estimator retained by Fluor/Northwest to prepare a
definitive construction estimate for the Alaska portion of the
NWAP project. This estimate used to support the costs
submitted to FERC in the project filings. The assignment
included participation in FERC sponsored cost conferences.
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E.L. Gene Kulawik—Page 2

Project Manager 1977-1978

¢ Project Manager for pipe support contract for ARCO for Prudhoe
Bay East gathering lines.

Chief Engineer and General Superintendent 1974-1976

¢ Kiewit representative on the Joint Venture estimating team,
which prepared the estimates for various sections of the Trans
Alaska Pipeline Project. After the Kiewit led Joint Venture was
awarded Sections 5 & 6 of project in July 1974, Mr. Kulawik
served as the Chief Engineer. From August to December of
1976, he completed an assignment as the General
Superintendent at Galbraith Lake for the completion of Sections
5&6.

Mr. Kulawik previously represented Kiewit on a five-member
execution contractor team retained by Fluor Northwest to prepare a
definitive cost estimate for the Alaska Section of the Northwest
Alaska Gas Pipeline Project. He defended that estimate in
proceedings before the Federal Energy Regulatory Commission
(FERC).

Mr. Kulawik has been a partner of Argetsinger & Kulawik, Inc. since
January of 1986, where he assists clients on various construction
related problems including construction management, estimates,
contract administrations, dispute resolution, scheduling, and feasibility
studies. Some of this work includes service as an expert witness in
construction related litigation.
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Qualifications
Overview

Education

Affiliations

R. Dale Morris

Senior Pipeline Construction Expert

Over forty years of domestic, international, and arctic experience in
the pipe line construction industry, including twenty years as a senior
officer of one of the larger and more successful contractors.

Working knowledge in the management of large diameter pipe line
projects throughout the United States and Overseas, arctic pipeline
construction in Alaska, and arctic trenching in Alaska.

Familiar with construction estimating, cost control, equipment
management, logistical support for remote locations, as well as both
field and corporate management of large pipe line projects.

Over twenty years of labor relations experience in managing projects
and companies, plus fifteen years of active participation in contractor
associations negotiations of pipeline labor agreements in Alaska and
the Lower 48.

Attended University of Kentucky & Western Kentucky University-
Civil Engineering

President, Pipe Line Contractors Association, 1996

Director, Pipe Line Contractors Association

Labor Committee, Pipe Line Contractors Association

Labor Committee, Trans Alaska Maintenance Contractors Association

Planning and Studies Committee, INGAA Foundation
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Overview

John Hutchings

Principal Estimator

Mr. Hutchings has over 18 years experience as a project controls
estimator in the ail and gas industry on a wide range of medium to
large sized projects.

VECO 1999 m Present

Principal Estimator

¢+ Working within the Project Controls Department and under the
supervision of the Chief Estimator, responsible for developing
capital cost estimates in accordance with clients and engineering
specifications all within VECO'’s estimating guidelines and
procedures. The type of estimates range from conceptual,
equipment factored and detailed lump sum proposals.

FLINT CANADA INC. 1993-1999
Senior Estimator

¢ Reporting to the Vice President - Operations, responsible for the
companies overall estimating and project controls systems.
Worked closely with field personnel in preparing construction
bids for a variety of projects

DELTA CATALYTIC ENGINEERING/CONSTRUCTION 1991 -1993
Projects Controls Specialist

¢ Assigned to the Caroline Gas Plant Project, initially working on
monitoring costs for the offsite modularization and fabrication.
Then worked onsite developing and revising budgets for the
various construction work packages.

FLINT ENGINEERING/CONSTRUCTION 1985 - 1991
Estimator

+ Within the Project Division, worked with the estimating team in
preparing bids for a variety of EPC and construction projects.
Duties also included field assignments as cost/ scheduler,
coordinator and quality controller.

Superintendent Trainee - Whitecourt

+ Gained valuable field experience of ailfield construction through
a “hands on" approach on a variety of projects. Duties ranged
form laboring, pipetting and general supervision. Projects
ranged from oil and gas facility construction, pipeline
construction and plant turnarounds and maintenance.
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Principal Estimator

Education Bachelor of Science - University of Calgary

Certificate in Construction Administration - University of Calgary
- Project Management

- Cost and Scheduling

- Contract Law and Documents

- Corporate Controls

- Management Communications

- Dispute Resolutions

- Bonding and Insurance

- Pipeline Design and Construction

- Effective Project Planning

Affiliations AACE International - The Association for the Advancement of
Cost Engineering

Canadian Construction Association - Gold Seal Certification -
Estimating
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VECO The Team ThatD elivers4
Introduction

VECO History

VECO Inc., the original parent company, was formed in 1968 to support offshore oil and gas
production in Alaska, U.S. In the early 1970s, VECO extended its offshore support activities to
the North Sea, constructing and outfitting huge offshore platforms in Stavanger, Norway for
operations in Denmark, Norway, and Scotland. In 1974, VECO pioneered oil field services for
the initial development of the 10-billion-barrel Prudhoe Bay oil fields, becoming the first
contractor on the North Slope to establish a permanent construction and maintenance facility. At
the same time, operations expanded throughout Alaska to include numerous construction and
service projects.

Today, VECO is a fully integrated engineering, procurement,
and construction (EPC) company operating worldwide with
over 4000 personnel. Within its field, VECO is one of North

America’'s IarQESt companies. 31 VECO Corp., Anchorage, Alaska

PN W M — J-

Using its Alaska program management expertise as a stepping-stone, VECO has grown through
a series of strategic acquisitions and alliances. VECO expanded its services to other industries
in the past ten years and is now active in the design and construction of projects in the following
industrial sectors:

+ Refining and Petrochemical ¢ Oil and Gas Field Development

& Gas Projects & Mining and Metals

& Pipelines and Terminals & Power Generation and Electrical
Distribution

VECO is a solution-oriented, cost-conscious organization. Our history demonstrates that we
have the experience, resources, and qualified personnel to effectively manage major projects up
to several billion dollars in value. In the last ten years. VECO has completed projects
totaling over $25 billion.

VECO is organized in regional centers located across North America and Internationally. These
include:

& VECO Alaska
Headquartered in Anchorage, Alaska, U.S.A.
& VECO Canada (International Headquarters)
Headquartered in Calgary, Alberta, Canada
& VECO Middle East North Africa
Headquartered in Abu Dhabi, United Arab Emirates
& VECO Pacific
Headquartered in Bellingham, Washington, USA
& VECO Rocky Mountain
Headquartered in Denver. Colorado, U.S.A.
& VECO Gulf
Headquartered in Baton Rouge, Louisiana, U.S.A. VECO Corporation
Anchorage, Alaska, USA

VECO General Qualification Package Februarv2002
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Execution Methods

VECO has the flexibility to provide services for a wide variety ot projects and scopes of work.
VECO's staff has significant project execution expertise and comprehensive systems and
procedures in place to aid in ensuring effective and efficient execution of projects. Some of the
execution methods and basis for working relationships that VECO has the ability to provide
include’'

<>

E EP, EPCM, or EPC

Lump sum turnkey

Reimbursable

Cost recoverable with incentive based fee

Fixed price

Feasibility studies

FEED and conceptual designs

Fast track implementations

Specific discipline only work - project management, mechanical, pioeline, process,
electrical, instrumentation, civil/structural, design/drafting, procurement, project controls
(estimating, scheduling)

L I ZER ZNE ZEE JBE R SR 2

In the execution of any project VECO follows the basic key principles required for successful
project execution. VECO's approach to succe' sful project execution consists of the basics of
project initiation and scoping, preparing a project specific plan for completion of the project,
preparing a design basis memorandum (DBM) document indicating the scope of the project,
technical and schedule reviews, squad checks, Quality Assurance and VECO Senior
Management Project Reviews. These processes are fully defined in VECO's Procedures

Manuals.

Construction  }

| Cost Effective

Solutions
Future
Opportunities
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VECO Services

Engineering and Design Fields: Services Provided:

Process and Chemical Engineering Program & Project Management

Advanced Controls & Instrumentation Procurement & Logistics Management Planning
Mechanical Engineering Construction Management & Planning

Electrical Engineering Operations & Maintenance Management & Planning
Civil/Structural Engineering Environmental Engineering

Engineering, Procurement, and Construction Services:

Project Design Development Construction Execution

Detailed Engineering & Design Planning, Scheduling & Project Controls
Materials Management Quality Control & Inspection
Purchasing & Expediting Safety &Risk Management

Module. Equipment & Material Contract Administration

Transport

In-House Specialists

In addition to the multi-discipline engineering personnel working at VECO, we also have the
following specialists in-house:

¢ Rotating Equipment ¢+ Cil

¢ Vessels ¢ Petrochemical Process

¢ Fired Heaters ¢ Environmental/Regulatory
¢ Piping Stress Analysis ¢ Electrical

¢+ HVAC ¢+ Contral

¢ Tanks ¢+ DCS/Programming

Personnel by Discipline

VECO is a worldwide company consisting of approximately 3000 personnel. The general
distributions of the personnel are described in the following:

By Region:
Alaska 1300
Canada 1100
» Rocky Mountains 20D
Pacific 200
Gulf 100
Middle East North Africa 100
By Specialty:
¢ Engineering 1500
¢ Construction 1000
¢ Operations and maintenance 500

VEDO General Qualification PacKage February2002
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Health, Quality and Environmental Awareness

These three interdependent objectives are VECO's primary considerations in every project.

VECO has an excellent safety record, which reflects our professionalism and proves how well
our employees work together as a team. It is proof of our commitment to worker safety.

VECO's approach to quality minimizes capital and operating costs while building and
maintaining "fit-for-purpose” project and maintenance safety and reliability.

Through the years of experience in fragile northern environments, VECO has developed
systems for addr ssing environmental issues in the early stages of projects. We are very
cognizant of regulatory requirements, which we always meet and frequently exceed.

Safety, quality and nvironmental awareness are synonymous with The TEAM that
DELIVERS",

VECO Genera! Qualilieaiion Package February2002
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Quality Assurance

Quiality Policy

Itis the policy of VECO to provide products and services that meet client's requirements in an
efficient, cost-effective and safe manner.

VECO is committed to implementing and maintaining as 1SO 9001 program including the
provision of training for its staff and the encouragement of continuous improvement at all levels
in the organization.

This quality policy has the full support and commitment of VECO’s management and staff.

VECO Canada Ltd. has a quality management program that is registered with the Quality
Management Institute (QMI) in compliance with the requirements of ISO 9001-1994.

The 1SO 9001 international standards for quality management were developed with the goal of
effectively documenting the quality system elements to be implemented in order to maintain an
efficient quality system. 1SO 9001 has built-in flexibility, which allows it to be equally effective
for both large and small projects.

Annual compliance audits are conducted by QMI to confirm continued registration to the ISO
9001 standards. Our staff is fully trained in the 1SO 9001 system and all Quality Assurance and
Quality Control documentation is in place.

“Mt* A 11l.lF

VECO Canada Ltd.
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Environmental and Regulatory

Program Management

VECO provides a full spectrum of environmental and regulatory services, ranging from total
program management to compliance reviews and permitting applications.

What differentiates VECO'’s service capabilities is our early identification of the pertinent
environmental and regulatory issues and the integration of these into the engineering, design
and construction components of the overall project. Identification and handling of these issues
at the outset, enhances project results and minimizes risk of future liability.

VECO's objective is to help our clients understand the interaction of environmental and
regulatory requirements within a project and provide the right level of program management
support to enable a successful outcome.

Services
Environmental Planning

Management Systems

Issue Scoping

Impact Assessments

Cumulative Effects Assessments
Construction Procedures Development
Project Management

> S 6 o > o

Regulatory Compliance

¢ Jurisdictional Assessment and Compliance

¢ Provincial, Territorial and Federal

¢ Emissions and Greenhouse Gases

¢ Gas Processing, Oil Batteries, Pipelines, Compressors

Liability Management

Inactive Well and Facility Management

Phase 1and Phase 2 Site Assessments

Spill Response Evaluation/Remediation

Abandonment and Reclamation

Partnership with WasteCo for Complete Facility Decommissioning Services

* & o o
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Procurement and Inspection Services

The VECO procurement department ensures that the needs for materials, facilities, services
(including inspection) and equipment are supplied where and when required, at the lowest cost
commensurate with quality and quantity specifications.

Procurement is conducted in a manner designed to build and maintain good client, supplier,
interdepartmental, and community relationships. As much as possible and in accordance with
client wishes, regional and national content is always maximized within the constraints of
quality, price, delivery, performance, and aftersales service.

VECO’ significant procurement experience includes the provision of services worldwide. We
have successfully provided procurement and logistical services for large programs
internationally (e.g. multi-year services for Nexen in Yemen) for a complete range of materials
and equipment. Services have been provided for projects in over 44 different countries
consisting of wide ranges of logistical and geographical conditions.

The Procurement Department has developed the capability of supporting projects ranging from
very small non-task force projects to large task force projects. The project procurement
organizations are developed on a per pro ect basis to assure thr.t the client’s requirements are
satisfied in a cost-effective manner. The project specific procurement organization is derived
from a standard system that is in accordance with VECO Procurement Procedures entitled
"Operating Standards, Volume 2-1 and Volume 2-2", which is an 1SO 9001 quality assurance
system.

Document Control

VECO’s document control is required to control the receipt and distribution of technical
documents and data from three sources:

& The Client
& Third Parties (Vendors, Contractors, etc.)
& VECO's internally generated documents

VECO has in place 1SO9001 quality assurance procedures to provide a framework for the
document control systems.

As a part of VECO's documem control process an in-house Document Index software package
has been developed. This package enables the system users to accurately track the status and
location of all technical project documents, and to archive and retrieve all project drawings upon
project completion.

FILENET, Electronic Document Management System

VECO Canada Ltd. has implemented an electronic document management system EDMS,
within its Calgary office called Filenet. Filenet EDMS is a system used for electronically tracking
all types of documents through their lifecycle from cradle tD grave. The system works on an
intranet with Internet capabilities, The Internet ability offers the user secure access to all
documents in the Filenet system from any computer with Internet access.  Filenet is
administered locally with a client installed on the users workstations for access. A standard file
structure is not usea within Filenet. All documents are assigned attributes that enable users to
locate documents more efficiently than the current network environment.

VECO General Qualification Package February2002
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This new collaborative environment facilitates information sharing and transferring through using
such features as electronic redlining, notification and centralized storage. Increased security
and version availability results in less lost document information and restricts the existence of
accidental duplication of documents, which is a large problem facing all projects when compiling
their deliverables

Through using EDMS such as Filenet, we hope to capitalize on the benefits such as data
integrity and consistency. An EDMS system will enhance the productivity of any project whether
it is a tew people or a few hundred. The flexibility in design and administration allow us to easily
address any unique characteristics that a project may require.

Project Reporting

Project reporting procedures are used to provide the project manager with the most recent and
accurate project information. VECO has in place an ISOS001 certified set of procedures that
control the project reporting functions. These procedures are customized to fit the needs of
each individual project. The major components of these procedures include:

Weekly Project Status Reports
Task Force Meetings

Monthly Status

Cost Reporting

Cost Variances

Purchase Order Report
Needs/Status List

* S & 6 o oo

Project Controls

Within VECO, the Project Controls function covers the key elements of Estimating, Cost Control,
Project Planning and Scheduling, Progress Measurement and Reporting. VECO has
developed, as part of its ISO 9001 registration, a comprehensive set of Project Controls
standards that are contained within the VECO Operating Standards Volume 1.2, Project
Procedures Manual. These standards have been employed on numerous projects with
success.

The primary element to successful project control is to ensure that a clear scope of work is
developed followed by an equally clear work breakdown structure. This will ensure that the
work is fully understood by all members of the project team.

Facilities Cost Estim ate

VECO has extensive experience in the preparation of both project capital and operating cost
estimates. VECO has the capability to perform a Cost Estimate Sensitivity Study. This study
will examine all components of the project to determine the optimum course of action for the
development of the Facilities Cost Estimate. This examination would look at available in-house
and historical data for similar recent project work in order to determine whether or not this
information is suitable for use in the estimate. This will result in an identification of those
components of the work that will need to be issued for bid in order to support the estimate
development.

VECO General Qualification Package February2002
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Typically, for the preparation of a +/-10% estimate, VECO looks to develop the following items:

P& IDs

Plot Plan with piping layouts transposed

Civil quantities (foundations, piles, roads, etc)
Equipment budget pricing

Major piping item budget

Miscellaneous instruments (typically in-house pricing with P & ID markup)
Electrical tray routing and cable schedule
Major electrical equipment budget pricing

. Home office man-hour estimate

10. Construction management man-hour estimate
11. Contractor Rates

CoOoNOO_WNE

Using these items as a general guideline, a semi-detailed estimate can be developed to meet
the needs of the project.

Project Cost Control

VECO uses a proprietary system known as SIMMS or Seamless Integrated Material
Management System.

Information is exported to Excel or MS Access for reporting purposes. Standard reporting
templates have been developed which VECO uses with a high degree of success in providing
clients with timely, accurate and complete project progress reports.

Project Planning and Scheduling

VECO uses Primavera Project Planner (or MS Project) for detailed planning and scheduling on
virtually all its projects. VECO will undertake to prepare in conjunction with the project team, a
high-level project master plan, outlining the major activities for each phase of the Droject.
Identification and management to agreed project milestones is the cornerstone of a successful
project. Once this schedule is developed and published, further detail development will occur.
The level of detail will be determined through the review of the master schedule and
identification of all deliverables required for each phase of the project.

The schedule wili be "frozen" as a baseline against which all project measurement and
performance will be made. Any deviation from this plan will be reflected in the forecast updates.
While the formal update is made monthly, a regulai schedule review is performed by the project
planner and findings conveyed to the project team.

Project Risk Analysis

While VECO will undertake to perform a formal risk analysis once the estimate is complete,
elements leading up to this formal process will be performed earlier during the preliminary
engineering phase. It is vital that both risks and opportunities be identified, quantified and
ranked in order to support the overall decision-making process. VECO regularly employs
Range Estimating, also knows as REP/PC, to support this process.

Risk Analysis goes far beyond the simple application of a software package to assist with the
process. It entails that the user understand the decision making process. The project team
must be able to clearly identify the “soft" spots in order to assess their potential impact on the
project.
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VECO applies the following basic principles to risk analysis:

Identify elements of uncertainty

Assess each elements potential impact - favorable or unfavorable.
Assign a value to this element of risk - Cost, Schedule, Technical
Determine what level of risk is acceptable
Conclusions-Contingency.

ghwwNpRE

Software
The typical desktop computer at VECO comes setup with the following software packages:

Operating System: Windows 95, Windows 98 or Windows NT

Workstation 4.0

Microsoft Office 2000

MS Word - Word Processor.

MS Excel - Spreadsheet program.

MS PowerPoint - Slideshow software.

MS Access - Database program.

MS QOutlook - Email Client, we run a Microsoft Exchange Server for our email needs.
Microsoft Internet Explorer 5

Adobe Acrobat Reader - For viewing PDF (Portable Document Format) files.
WinZip - File compression and extraction utility

Primavera 3.0, MS Project 98

On drafting workstations - AutoCAD or Microstation
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VECO's CAE/CAD Systems combine leading-edge technology with broad, stable functionality,
allowing us to excel in each stage of a project life cycle:

¢+ Enabling users to share engineering data more easily across the entire enterprise

¢ Empowering users to control the security of their data

¢ Enhancing the ability to create and communicate our designs
In other words, VECO's CAE/CAD system breaks down the barriers that prevent users from
meeting their productivity goals. Our systems provide the foundation for moving from individual
engineering productivity to enterprise-wide engineering automation.

The following outlines the software currently in use by VECO.

CAE/CAD Softwarte Summ anf

Group Program Version Author Sporsflr Custodian
CAE - Mechanical Engineering
FE/PIPE 4.1 Paulin Research Group Mech CAD/CAE
GT-Masler Thermaflow Inc. Mech CAD/CAE
HTFS AEA Technology Mech CAD/CAE
Compress Vessel Design 6.4 Codeware Mech CAD/CAE
STX-HTC AEA Technoloqy Mech CAD/CAE
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ICAE - Civil/Structural Engineering
SHa afor Windows
DYNAS
ICAE«Instrumentation Engineering
linodls 51
CAH - Hlectrical Engineering
ETAP
S
DesionT 15
SKM Powerlools
CAE— PLC Programming Software
ICOMPLGS
ICOMPLG2
ICAE - Process Engineering
GI-PRO

HYSM

HYSIS - PROCESS
SIMULATOR

HYSIS - Amine Property
Package Add-on

HYSIS - Crude Package Add-
m

502

302

PPERLO
SUSM
AVEM
STACKS 2

QALARE
STONER
CAE - Piping Strass Analysis
AUOPIPE Plus
CAESARII
CAD Engine
McroStalion J 7
McroStalion SE =
AUtoCAD R14 1401
CAD-Piping
PlantSpace PAD 21
PlantSpece Fiping 2
PlantSpace Pipe Supports
PlantSpece Ecpiprrent 2
ISOGEN lo2
Autoplart 97 - Fiping 11
‘Autoplant 97 - Ecuipment 11
ProCAD AutoFlow Rl4
ProCAD AutoOrtho R14
ProCAD ALolSO Rl4
PSBOM 2

610
42

N

VECO

Softek Senvices Ltd

University of Western Ontario Qvil B

Intergraph

Qperations Technology, Inc.

Blue Heron Software
SKM Svsterrs Aralysis

Themeflow Inc.
AEATechndlogy

AEA Techndlogy
AEA Techndlogy

AEA Techndlogy
Neotechnology Consuitants
Westemn Research

OB Robinson Grouo

Rebis
Coace Inc.

Bentley Svstens. Inc
Bertley Svstens. Inc
Autodesk. Inc.

Bertley Svstens. Inc.
Bertley Svstens. Inc
Bertley Systens. Inc.
Bentley Systens. Inc.
Alias Linited

Rebis

Rebis

PRO-CAD Softwere Ltd
PRO-CAD Softwere Ltd
PRO-CAD Softwere Ltd
VEQO Canada
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QvlBg  CADICAE

CADICAE

n

IFsrEq  ICADCAE
Het Bqg CADCAE
HetEnq CADICAE
Het By CADICAE
HetEng CADCAE
Cotds  ICADICAE
Cotrds  ICADICAE

Process Bng CAD/CAE
Process By CAD/CAE

Process Bnq CADICAE
Process By CAD/CAE

Process Bng CAD/CAE
Process B CAD'CAE
Process Bhg CAD'CAE
Process Bng CAD/CAE
Process B CADICAE
Process Bng CAD'CAE
Process B CADCAE
/
Sress By CAD/CAb
Sress By CADCAE

CADCAE CADCAE
CADCAE CADICAE
CADCAE CADICAE

Figing CADCAE
Fiping CADCAE
Aiping CADCAE
Fiping CADCAE
Aping CADCAE
Fiping CADCRE
Aping CADCAE
Aping CADCAE
Fiping CADCAE
Pigng CADCAE
Aping CADCAE

February2002
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CAD- Schematics
LiicroQtation Scherretics 201  Bertley Systens, Inc Piping CADCAE
CAD- Site Planning# Roadway Design
E=de Pant 98 B Ezge Point Software Inc. Al CADCAE
Surface Moddling R Eage Pont Software Inc. Qi CADCAE
Ste Design e ] Eage Rart Softwere Inc. Qwil CADCAE
RoedCalc B Eage Parnt Softweare Inc. il CADCAE
Prdfiles e ] Eage Rornt Sofvare In. Gl CAD/CAE
Deta Transfer R Eage Pant Softveare Inc. Qwil CAD/CAE
CAD - Hydraulics & Hydrology
Eede Paint 98 Eage Pont Softwere Inc. Gl CAD/CAE
Watershed Moddling 97 Ezge Pont Soitware Inc. Gl CADCAE
Water Suface Prdfiling 97 Eage Pont Softvere . Qi CADCAE
CAD- Structural ° «
Structural for Trifoma 7 Bertley Systens. Inc. Qul CADCAE
Fameworks Plus 31 Interargph Corporation Qul CADCAE
CAD - Mapping/Hybrids
McroStation Descartes 7 Bentley Systens. Inc. Fpna CAD/CAE
CAD Overlay R4  Auodesk Inc Fping ICADCAE
mt CAD- Reviewing
PlantSpece Enterprise
iNevigglor 5 Bertley Systens. Inc. Fiping CAD/CAE
McroStation Powerscooe 7 Benlley Systens. Inc CAD'CAE CADICAE
AutoDesk View 2 Auodesk Inc Pigng CADICAE
|AutoDesk Volo View pus  Autodesk Inc CADCAE CADICAE
CAD - Clash Detection . ] ’
PlantSpace Interferance
Maneger 2 Bertley Systens. Inc. Fprg CAD'CAE
Plotter Descriptions
Plotter ID Description + Plotter ID Description
HP53 MX Laser Jet Postscript printer HP 8000TN Laser Jet Postscript printer
117" & 8SX11L Trays 117" &85'X11" Trays
XEROX4520 PS&  Postscript printer KIP 9010 Plotter Hatbed pnnter (Xerox copier
%]TFH] PageMarg 117" & 85%X11" Trays technology)36X500° ack and
White12 - D size plots/min output
Connected to online scanner
KIP 3620 Platter Hatbed printer (Xerax copier technology) KIP Saprt3000 2 Rol Fater
36"X500' Bladk ai dWhite 36"X330' Black and White
9 - Dsize plats/nin output 3- Dsize plats/min outpul
HP-10650M Cdlor Ink Jet rall plotter HP-650C Calor Irk  Ink Jet rdll plotter36 200" Color
Ink Jet 36"x200" Color or Black and hite Jet or Bladk and White

VECO
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Construction M anagement

VECO is organized and staffed to manage the execution of construction projects in their
entirety, from initial concept through to commissioning and start-up.

With over 25 years of construction management experience related to ail, gas, power, pipeline
and manufacturing projects, VECO has comprehensive procedures and programs for the
management of safety, environmental protection, quality assurance or quality control, cost and
schedule control, field contract administration, materials management and commissioning/start-
up interface.

VECO can provide experienced construction managers, superintendents and inspectors to
manage, supervise and control all the aspects of the construction effort. Two other roles which
VECO routinely assume are;

¢ Agent for the Client - in this capacity, VECO acting for the client, will prepare, award
and administer procurement and construction contracts, coordinate all construction
activities and provide administrative control assistance to the client during the
construction phase.

. Client Representative - VECO acting for the client, prepares procurement and contract
documents for client approval and award. VECO coordinates all construction activities
and provides administrative control assistance to the client during the construction
phase.

Services

Provide constructability input during design phase

Develop a construction execution plan

Provide on-site safety and environmental control management
Manage/monitor construction budget and schedule

Monitor and evaluate contractor performance

Perform field engineering inspection and quality assurance activities
Perform field contract administration.

* S S 6 6 oo
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Construction

VECO Construction Ltd. Is a wholly owned, independently operated VECO company that has
been providing full service heavy industrial construction in Western Canada, the North West
Territories and the mid-west and western United States since 1989. Working closely with its
clients, VECO Construction provides safe, innovative solutions to resource development,
processing and distribution industries.

Areas of Expertise

VECO Construction's principal markets include ol and gas processing, power generation and
pipeline facilities. Services are provided both independently and in conjunction with other
VECO companies.

In more than a decade, VECO has built a successful track record through executing the
following project types:

¢ Compressor Stations

4 Power Generation and Utilities

¢ Gas Storage Facilities

+ Ol Batteries and Terminals

¢ Plant Inlet Modifications

& Water Injection Plants

Wellsite Facilities

Flare Systems
Decommissioning/Dismantlement Projects
Pump Stations and Terminals

<

L 2 R 4

Services

4 General Contracting

4 Civil and Mechanical Construction

4 Equipment Installation and Dismantling
4 Site Restoration

¢ EPC Projects

4 Poject
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Project Experience

International Project Experience

VECO's project experience extends to the provision of services worldwide. In addition to
coo'dinating international work activity through our offices in Calgary, we have offices in Abu
Dhabi and Mumbai to provide local focus and contact.

We have completed projects in over 44 different countries under a wide range of logistical and
geographical conditions. Tabled below is a list of countries where VECO has performed work.

Algeria Mexico
Argentina Mozambique
Australia Nicaragua
Azerbaijan Norway
Barbados Oman
Canada Pakistan
Chile Philippines
China Qatar
Croatia Russia
Ecuador Saudi Arabia
Egypt Spain

H Salvador Sudan
England Syria

Gabon Taiwan
Greenland Tanzania
India Thailand
Indonesia Tunisia

Iraq Turkey
Kazakhstan United Arab Emirates
Korea, South United Kingdom
Libya United States
Malaysia Yemen

,ntoday's international arena, it is vital that boln risks and opportunities be identified, quantified
and ranked in order to support the overall decision-making process. VECO is particularly well
positioned to provide feasibility studies, cost estimates, and FEED support to assist our clients.

VECO General Qualification Package Ff;bruary2002



\VEQO W v.' " The Team That Peliygrs® m

General Experience Highlights

VECO has extensive client and project experience as provided in the matrix below for ease of
reference. We would be pleased to provide detailed project reference for any area, which may be of
specific interest to you. We purposely intended this listing not be exhaustive, but rather provide you
with an overview of our expertise

9,

Se b
Client Nemo f 552%:[ 1 11 % 2

Abu Dhabi Oil Company (ADGC) . X -
Alberta Energy Company
Alberta Natural Gas X X
Alliance Pipeline Lid.
Alyeska Pipeline Service Co X X X X
American Natural Resources X X X

American Resources X

Anardarko Petroleum X X X X

Arnm co X

ARCO Alaska. Inc__ X

BC Gas X

BC Hydro X X
BP Canada. Ltd X X X X
BP Refin.ng

BP Exploraiion. Alaska X X X X 3

Canadian Nalurol Resources I

Canadian Occidental X X X X X X

Central Alta Midsreair « x . * X
Centurion

Chevron X X - X
Consumers' CO-0P -
Conoco . X X
Demine* . X

Esso Rosources X X

Express Pipeline Ltd X X
Exxon Ventures (CIS) X

FAL OH X X
GASCO Gas Industries X
Island Paper Mill

Japan Canada OilSands Limited X
Keyspan .
Koch 0il X

KomiArcticOH X X

Modil OH Canada X X
Nexen X X

Nimir Petroleum Company *
Northwest Pipeline Corporation 1 X

Oman Refining A
PanCanadian Petroleum X X X X

Peace Pipe Line Ltd I

Pennxoil

PetroConad i X
Petroleos Mexicanos (PEMEX)

Pnitl'ps Petroleum Resources Ltd X X X <
Puma west X

Saudi Aramco >

Shell Canada Ltd X
Shell Oil Company X *

Starioch Energy. Inc *

Suncor Inc X
Taltsm an Enorgy. Inc

Tesoro X

Toseo «

Tf-ns Mountain P/L Company. Ltd Al X

TransCanada PipeLines X X X X X * X *
TransCanada Power X X

UMC Petroleum X
Union PacH.c Reaourcos. Ltd

Unocal. Alaska. USA X
Westcoast Petroleum. Ltd * X

(WiMiams Energy « r ¥ X X

Gathering  Systems
Module Fabrication
fOffshorc)
Environmental

Studies

Compressors
wPra
> mwer Generation

>
>
>

>
>
>
>
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September 8, 2003

Alaska Natural Gas Authority
411 West 4thAvenue
Anchorage, Alaska

Subject: Proposal for Conceptual Engineering Studies

Gentlemen:

Attached is ASRC Energy Services’ proposal for preparation of Conceptual Engineering Studies
for an LNG Plant in support of the Alaska-Initiative LNG Program. As a 100% Alaska Native
Owned Corporation, we appreciate the opportunity to participate in this important program.

Our proposal is based on the guidelines outlined by you on August 27: a strictly controlled
budget and a need for completion by mid-January 2004. It is our understanding that the study
will rely heavily on previous studies, some of which were prepared by ASRC/Parsons and some
by other contractors. It should be noted that ASRC Energy Services have not yet had an
opportunity to review the LNG facility study prepared by Yukon-Pacific.

You will find that our proposal describes a viable execution plan and a well-qualified
organization for accomplishing the work. Under this proposal, all work will be managed and
directed by ASRC Energy Services. The focal point of the work will be our offices at 3900 C
Street in Anchorage. Due to their in-depth knowledge of gas processing in Alaska, we proposed
to employ key individuals from Parsons Energy & Chemicals under a sub-contract agreement.
ASRC Energy Services and Parsons E&C have a long and successful history of working
together on Alaska projects. Recent projects of note include: GHX-1, GHX-2, Point Thomson
Gas Cycling Facility, Alaska Gas Producers Prudhoe Bay Gas Treatment Plant and the
ConocoPhiilips Alpine Development.

We believe this proposal is consistent with our discussions and offers the best utilization of the
previous studies consistent with the potential budget and schedule Should you find areas that
require clarification or suggestions for improvement of the effort, please contact our Manager for
this proposal, Mr. Gary Clardy at (907) 339-6264.

David Johnston,
ASRC Energy Sep/ices tdP Technology

ASRC L'nergy Services. K&I' Technology, .1900 C Sired. Suite 702, Anchorage. Alaska 99503-5969
Fax: (907)339-6276
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ASRC Energy Services

Alaska LNG Plant Conceptual Study

1.0 Project Description

This project will prepare a Conceptual Engineering Study for an LNG Plant
and Marine Loading Equipment for an Alaska Initiative LNG (Liquefied
Natural Gas) system. The conceptual studies for the pipeline & compres-
sor stations and the marine terminal are being handled under separate, but
closely related studies.

The initial capacity of the system is to be a nominal 2 BSCFD (annual ba-
sis) with potential future expansion. The LNG Plant will and the terminal will
be linked by a common, integrated communications and SCADA system to
the compressor stations and North Slope processing facilities.

The objective of the conceptual Phase is to develop an optimum system
configuration and location and to prepare a conceptual level (-30% to
+50%) estimate for the installed cost of that configuration.

Existing Studies: Several conceptual studies have been developed by vari-
ous parties in recent years. Yukon-Pacific has agreed to make their previ-
ous study available for review, but not to be copied. It is assumed that the
results of simulations are available, but not the actual process simulations,
economic models, or estimate back-up data.

The Alaska Natural Gas Authority has invited ASRC Energy Services (for-
merly Natchig Inc.) to submit a proposal to prepare conceptual studies for
the liquefication plant and the marine loading system. This invitation was
based on ASRC Energy Services experience in preparing similar studies in
the past. ASRC Energy Services has agreed to submit the attached pro-
posal. The focal point of the work will be our offices at 3900 C Street in
Anchorage.

Because of their in-depth knowledge of gas processing in Alaska, ASRC
Energy Services will employ key individuals from Parsons Energy &
Chemicals under a sub-contract agreement. ASRC Energy Services and
Parsons E&C have a long and successful history of working together on
Alaska projects. Recent projects of note include: GHX-1, GHX-2, Point
Thomson Gas Cycling Facility, Alaska Gas Producers Prudhoe Bay Gas
Treatment Plant and the ConocoPhillips Alpine Development.
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2.0 Deliverables List

Report on Existing Bechtel Study

Pre-Conceptual Evaluation & Recommendation on Location & Configura-
tion of Plant

Screening Study on Process Options
LNG Process Technology Selection Report
LNG Storage Technology and Tankage Study
LNG Loading Technology
Communications Requirements
Brainstorming Notes
Process Design Basis and Premises
Description of Facilities
Recommended Standards & Specifications
Block Flow Diagram
Process Flow Diagram
Summary of Major Compression & Drivers
Utility Flow Diagrams
Utility Summary and Balances
Major Equipment List
Export Gas Quality Control Recommendation
Minimum Set of Codes and Standards Required
Preliminary Location Maps
Preliminary Plot Plans (Selected Location and Process Only)
Preliminary Module Layouts (Selected Location and Process Only)
Infrastructure Requirements
(Deferred)

Control System Philosophy

(Deferred)
Conceptual Level Cost Estimate
Level 2 Project Schedule
Preliminary Construction and Logistics Plan

Constructability Pian
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Not Included: Cogeneration or Power Sales Studies

Permitting Support Activities (other than schedule allowances)
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3.0 Work Plan

The Conceptual Study for the Alaska LNG Plant will follow the Deliverables
List. The following are descriptions of the work plan for each task. The
description does not necessarily state all the required details for the given
scope of work.

Task 1.0 Kick-off Meeting

ASRC and subcontractor Parsons E&C will mobilize immediately following
contract award. Key activities to be accomplished during this initial "Kick
Off" period include:

Setup of office space for the team and client Representatives

Setup of project dedicated resource requirements, including computer,
phones, faxes, copy machines and furniture

Mobilization of key personnel

Preparation of Project Procedures

Preparation of "Kick Off’ Meeting Agenda

Clarification of work scope and communication to all project personnel
Definition of deliverables and communication to all project personnel

Determination of approval need*, reporting requirements and docu-
mentation matrix

Establish a plan to coordinate and facilitate site data and communica-
tions

Establish a simplified Quality Assurance and Quality Control Plan
"Kick O ff Meeting
The "Kick Off* Meeting agenda will include as a minimum the following:
Project Team Introduction

Project Scope & Objectives



ASRC Energy Services
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Process Design Criteria, including feed stream composition and capac-
ity

Lessons Learned from the ANS LNG and Alaska Gas Pipeline Gas
Treatment Plant (GTP) Studies

Client Standards and Specifications
Review of Deliverables

Confidentiality

Task 2.0 Review of JPO Files & Field Trip to Valdez

ASRC Energy Services will deploy a team of engineers to the JPO Library
to review and assimilate data from the existing studies.

ASRC Energy Services will deploy a team of engineers to the alternative
Valdez locations to gather background information for this study. At a
minimum, the team will consist of a process engineer, a piping engineer
and a civil engineer. This team should be accompanied by the Marine
Consultant.

The review of existing studies and Valdez conditions will be used to pre-
pare the "Pre-Conceptual Evaluation & Recommendation on Location &
Configuration of the Plant.”

Prior to deployment of any individual into any existing Alaska facilities,
Parsons personnel will participate in all safety training as required by the
“Authority”. ASRC Energy Services Personnel are current in Alaska Safety
Training. All personnel will be equipped with the appropriate safety gear
and equipment.

Task 3.0 Establish Process Design Basis and Premises

Most of the information for the Process Design Basis document will either
be presented at the kickoff meeting by the Authority, be obtained from the
site visit or become available from the review of previous studies. For ex-
ample, information such as utility supply conditions, site data and special
design considerations may have to be obtained during the site visit.

Process Engineers will review the process design parameters including
plant capacity, feedstock composition, product specifications, battery limit
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conditions, existing utility supply criteria and special design conditions for
incorporation in the design basis.

Task 5.0 Review Previous Work and Brainstorm For Future

The Team will review previous conceptual engineering work, noting in par-
ticular lessons learned from ANS LNG and tIx Bechtel studies.

Relevant information from similar studies completed by Parsons will also
be reviewed. Brainstorming is intended to produce a list of ideas that could
reduce costs and improve project viability.

Task 6.0 Screening Study - Select Candidate Processes

General approach to the study is to evaluate the several technologies and
reduce the number for closer evaluation. The Team will recommend
elimination of any technologies early in the screening process if they con-
tain obvious shortcomings that do not meet the Design Criteria. This ap-
proach will save time and improve the efficiency of the selection process.
Technical reasons for eliminating any of the candidates will be formally
documented for future reference.

With input from Licensors and Vendors, process engineers will prepare the
process flow diagrams and rough heat and material balances, aquipment
list and utility, catalyst and chemical requirements. Key operating and de-
sign parameters for all major equipment will be specified.

Although most of the process data will come from licensors and vendors in
some cases process engineers may have to do simulations to supplement
or validate licensor data. Parsons process engineers have access to
PRO/Il, TSWEET, ASPEN PLUS, HYSIS or PROSIM and simulators
specified in the design basis for this study will be used.

Task 8.0 Select LNG Technology

Various LNG technologies will be surveyed, existing studies revisited and a
recommendation will be made, via inspection, primarily based on the num-
ber of commercial units currently in service worldwide.  The conceptual
design will then be based on information provided by selected licensor and
vendors.
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Task 9.0 Select LNG Storage Technology and Prepare Tank-
age Study

Various Storage Options will be evaluated. A Tankage Study will be pre-
pared with a recommendation for the type of storage, total storage capac-
ity, tank size and tank location. This study will rely heavily on input from the
Marine Terminal consultant and the selection of marine tankers.

Task 10.0 Select LNG Loading Technology

The team will review current technology for LNG loading systems and pre-
pare a recommendation for the design basis.

Task 11.0 Define Communication Requirements

The communications engineer will determine communication requirements
which include telephone, intercom/paging, computer data network, closed
circuit television and radio.

Task 12.0 Complete Process Design for Selected Process

Following the final selection of LNG technology, the process engineers will
finalize the process design. Preparation of final documents will include
process description, heat and material balances, process flow diagrams,
utility flow diagrams, utility summary and balances. @ Compression and
driver requirements will be summarized and issued to disciplines for
evaluation of potential equipment.  The control system philosophy will be
prepared including a recommendation for export gas quality control strat-

egy.

Task 13.0 Make High-Level Recommendation on Standards
and Specifications

A recommended listing of applicable specifications will be prepared based
on Alaska industry experience.

Task 14.0 Prepare Preliminary Plot Plan and Module Layout
Drawings

Process Engineers will provide input for the development of preliminary
plot plan by Mechanical Process and Piping. The input will be based on in-
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formation provided by licensors and vendors and review of previous stud-
Ies.

Task 15.0  Prepare Infrastructure Requirements
Architecture, Civil and Structural will determine the roads, storage, offices”

warehouses, maintenance buildings, living quarters required for the
and LNG facilities.

Task 16,0  Prepare Preliminary Process Hazards Evaluation

Giities-in-aooordanse with guidelines in-the-process design- basis— The
PHE will be performed-after the-detail desiga-feview of the”Prooess-dellv-
eftakeles Is complete-and all comments-fromthe review have-heen-ingorpo-
ratedr

ASRCEnergy Servises-will provide-meeting facilities, the-team-leaderand
scribe; teohnioal-perseftnel-representing process teohnetegy-and-engiaeer-

The Process Hazards Evaluation has been deferred to the FEED Phase.

Task 17.0  Prepare Preliminary Procurement Plan

A ’\Freliminary procurement plan will be prepared for the selected"pT"and
LNG processes.

Task 18.0  Prepare Operations, Maintenance & Start-up Strat-
egy

andnnput-from-Giient-eperating-peFsonneL— Rafsans-E&G -and-AES-wiH

The OEerations, Maintenance & Start-Up Strategy has been deferred to
the FEED Phase.
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Task 19.0  Prepare Preliminary Construction Plan

A preliminary construction plan will be prepared by construction and logis-
tics personnel and will recommend the possible” range of module sizes
based on fabricaion sites, logistics and bathymetry. Engineering and con-
struction will review the requirements for site development including what
and when additional buildings, utilities, roads are required to support, the
construction activities. Construction will review potentjal fabrication sites.
Piping will determine the optimum module size based on layout require-
mentS. Our objective will be to put as much of the plant outdoors as pos-
sible to reduce cost.

Task 20.0 Prepare Conceptual Level Capital Cost Estimates

Conceptual level capital cost estimates (-30% to +50%) will be prepared
for the selected cases.

Task 21.0  Prepare Level 2 Project Schedule and Capital Ex-
penditure Schedule

A Le(\j/el 2 project schedule and capital expenditure forecast will be pre-
pared.

Task 22.0  Prepare Final Project Report

A final report that will be prepared to_present the results of the study and
will contain the deliverables fisted. ~ This final report will also include any
associated hackup documents that are required to verify the conclusions
and recommendations,

10
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Engineering Services Organization

See Section 5.0 for Resumes of K' y Personnel Anerdy Services
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5.0 Key Personnel

The following Key Personnel have been nominated for the work.
Their resumes are attached. Other professional personnel will be
utilized as appropriate for a given work task.

Name Proiect Function

Gary Clardy Sr. Project Manager

Joe Lucido Project Manager

Steve Carter Safety

Dennis Gaj Scheduler

Thomas Barter Project Engineer

Arif Habibullah Lead Process Engineer
Dan Veth Engineering Manager
Paul Ross Project Controls Manager
Joe Albano Construction

Mike Lhamon Procurement

12



Gary A. Clardy, P.E., PMP
Sr. Project Manager
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Gary A. Clardy, P.E., PMP
Sr. Project Manager
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Summary

Experience

1997 - Present

1996-1997

1996

Joseph P. Lucido
Project Manager

Resume

Over 3 yaars of eqeriate rddiad O pgect meregement, aoreriy, ad ¢ fuoion man-
ageent of pgets ntedldss, dray, ad ges Wilily irddriess. Agetasig),, Shae -
cud te regpshlity O oaseiy pget deelgrat, Edality siuokes, pt, ratan of
dedules ad astestinales, apirearing design, proourenat ad anard ofaorstruction atrads.
This eqeriee Baoplamentad by inoharentwith falityqerataggraps and neneging & -
d seffreqosible Tareviramental ad panittrg atiMtes.

Sedific pgetmanagement eqeriate rdhucss ges hardlirg, gsdift, vata=flaoi, and enhenced
dl renaypgats.

Principal Project Manager

Resorsible 1o praaration of aorceptal design cllivarablies 1o tre BEoanvidbill Font Thom-
g a selactad case with desion kstss, process design, mocllar o, equiprent 1, koetics
plen, pgectsdetlle and astestiate.

Resposible Tarprgaration ofa. arfcrtEl nolia7kastics studies Tarall and ges pgedts n
an adcaviranat. The stdies nohad altarde pat bots, astructio ad etis
plen, FPC sdedule and o rstlle astestnated.

Principal Project Manager

Regorsible fo-prgaration ofa palimirery desig kesis ad aost estinate Toran B “anosd Gll Re-
oay (ER) Agetole sl ot tre Boicott Prod.otion Faallity fa-Bitieh Retroleum Bploa-
o, Aleda. ThisEOR Rgect irdudss a tuhbredriven antrifugall aonpressor to syply 45-Wiscid
of msdble flid © be Ijeded 1D tre resanarr, At proessAodl systens ad a pipe-
Iretrhtimssten. The e/ aompressor and cotrdl roomvill be housad inan adicaclo-
read tre reainig ecuiprant loated oan angpen dadl

Principal Project Manager

Regoorsible Torprgaration ofa Ted il and Gost Carparisn Study fara Crude Gll Pelire n
Northermn Russiia Kar-Conooo Adtic raporated. Thiss studywes peyformed with Tril Oosen ard -
vohada D' diaeter, 5Hdaloretarprelire toaply 180,000 BR /ey dfauce dl. The study
aorpared tredssign ad arstriotion dfa bunied pdire- nvanass pamafrcst ditaia s adan
aove graud prarg systen anatia s goortmerrbers . The stdy irchuckd the ecoanics ofa
auwk colirg falityusiy te fapupose ks y.

Principal Project Manager

Regosible Tragresrig, proueat, ad arstruotion manegement fornoificatio s repirad
at tte Boon Bawaia Refrary TorBoon WA, This prggect nohad sl of prooess equip-

mentand reeied falies beqad teedsstg refraycecity omeet new reglaios.



1992 - 1993

1991 - 1992

Other Experience

1988 - 1991

1986 - 1988

1986

1978 - 1986

1969 - 1978

luocbyp

Joseph P. Lucido
Project Manager

Resume

Principal Project Manager

Reyosible Tregreaiy, poueat, ad asndin st fora pgett beqad tegs
herdlirg Gcity 1o tre Gatral Gas Faallity nPrudhee By, Aledka farAtiantac Ridfeld Company
(ARY). Thispgecst nohad tre crstruotion ofaldes falitisshoused nbuilorgs trargaortad by
karye Aleda adnaifictios tedatiy Balites.

Principal Project Manager

Resasible Tra fesdality study ofan Adicofidaredlad ges pral.otaon platfam and underme-
atinpln, kpets, stedule and astestinate fotrese fallities.

Project Manager

Regposible Tomareging e girerirg desig, praureet, ad astrioin atiMtissfopgeds n

Project Manager

Resporsiblle Tardssign and arstruotion Trnaificatios ad acbiitios © refirary and nerufectur-
gy AEdlits O Be, Toso, RaificRfinrg, Gemical Weste Maregamant, and ClarokConpeary -
Manager Environmental/Regulatory Affairs

Regoorsible Tormareging tre adiMitissofen eviraTental and pamittirg grap g gortAladen
Jpthogts, pgay seffvy plas ad poadig key ntariae with Siete agacies an evirat-

Project Manager

Resoorsiblle Torplamirg and menegiing dll and ges o ciion projedts T Prudhee By, Aleda, -
cidig Vel Ped Menifoldiry (e phesss dfipges), ges IEvater flawl, and gereral dlad ges
pgets. Ogenizd ad g, dad stnal S8t n tre pgearation of pggect sogee doanats,
stelies, hutets dDe lrerrigtorstndin arrads.

Mechanical Engine »r

Assigded o Sdi's Mrtirez, Glianig, nerufectuning Hadllity, reqorsible Tar dssign, arstructio
ad slartipdirurerous process pgeds.



Resume

Eduction & Professional Affiliations

t  ES, Mdrenical Buireeriy, Whivarsity of Snta g, 1990
Registered Arofessioell Brgiresr, Cllifamia (2549)

Joseph P. Lucido
Project Manager



Summary

Experience

1997 - Present

1993- 1997

1979- 1993

cAniEnn

R. Steve Carter
Safety

Resume

mm- Svisin digdlityparsarel ntrenanufectLnirg, epineeringad aarstnuc-

Reorsible TorSifety Meregenentt, diiead flbifoteParsosE& C

Pravias eqeriate gplicble oRont Thomson Agat:

(il fiedad prdire costriction g litymereger

Gifddartipteam merber EdicttAleda)

Member offritishRetroleum Dillligdgoartrent (Houston)

Merber ofErergency Response, Hireard Bvergency Madical tears (BP Hokaott)

Member ofPEQO prggectteam Tar-Narth Sigee Gas Treatment Plantand Foint Thamson study teem
Atterod Al antrdl ey diess Uiliay dill igsimulsior

Manager of Quality Assurance

Reporsible fartte Acdia, CA difie, QalilyAssurance aganization, [agetQA/QC progrars, re-
god fHbarnaas, QA ad Sfetyprayars.  Arovice assist o tte PEC Vice PresicantdfQA n
teesatiHIgard npleventation ofcaporate A, Sfetyan iQ_C prayans. Dredjyresmsisle
Tatregdlity programofAlada Gas Treatmant Plant (arth Averiicen Natural Gas PrelireGay),
BP Byeron, InZahr A, and Fetrdenya Ofrs Ageds. Arovice assistae BRsiness De-
\elgorent with QA/QC it © pgusals, niafae with alliae artrars ragadirg QA/QC pro-
gas, asstwith ASME oocke artifiation progran 1arParamn™s Grstuctars e Provice QA ad
QC parsatel ad syEvision © Parsos nfrestndure and Tedrollagy dvisiol. Member of dil

Senior Manager, Supplier Quality Surveillance

Resporsible Tor tte e, Gllifamnia Cihice, S plier Qality Sneiliaree agenization and member
of apoate SQS menagement grap.  Directly regosible T tre SQS prograns an majar pgject
with Sl Gl -Trailad Refrary, UNOCAL Geottermal - Irchresia, ARCO Refirery - Los Atelles
ad /Aamnsporer pgaeds.

o ad sidud sl Eisdlish ingmsotion progran 1 reviey and nonitoriirg of prac.otaaon,
veldirg, veld rgairand NOE ofequiprent cstirgs ard faoets.

Quality Assurance/Quality Control Manager

Alaska Prgjets -Esteblided and managed QC Program Tartte Gas Hadllirg Bqearsian Pro-
JFr @2, AR, BP. EXXON @artras.



R. Steve Carter
Safety

Resume

siidurA sed, sgaation ad testrgequipreat, lageastvalhes ad \arias purp atas.
Et=hlish irgaection program 1o revievard nonitorirg of pra caan, veldig, vweld rgairand
NDE ofecuiprantand natareks,

QA/QC Mareger —rillirg Departrantt, Houston, Tees.  Managed QA and QC Progrars fr
Mhllig ad Ofidoe Aalcoo falitessépet. Alo ortad Aleda, North S, US
and worldvick dilligqaatios.  Irgeection of lage higyressure dhillliig and vl ol
equiprent ad hagh pressure prad.cin vaelMirg aoporents. Equiprent: rstdlled nofidae,
adore ad sussa il Velding rgection of heavy Eriction, offdare platfam com-
pratsad preies.

Start-p ad Qeeratias Tedmician <BP Aleda, North Slgee - Bolicott. Member afaon-
sructin and startp tesm far-tte Boicott Gl Feld falhies. Startyp and qeratios tedmicin
1ordl ad ges sgaation epiprent, tubiredriven seanater ingection punp Unilts, eledtricmo-—

Prgject Quality Bgineer «Prudhoe Bay Rrgedts, Member of dietteam abhvarias EPSC
shipoirg fdliypgeos.  Ingection pragrans were estebllided and managed far dl typss of
major ecupTent sssociated with trese e falitis. Worked dicsely with tedrical dsodire
aoisars ovelding/\E, netallugyad rostagecpipratt

Smior Ingector =British Fetrolaum. - Rerfomed and monitorad. ingeection atiMitiss et \ari-
as dl Y, prad.otion and denical phatequiprent s plas falites. Heavy aaantratin
on dhilligad vdl otrd equiiprent.  Edasive ingaection atMitiss at faudries and fagiy
fahts. At cstry falitisscoolctad nowtorrg ofatian, nelt, pour, Seke-ai, het tet
ment, fing iy, NDE and medenical estagofeastanpoatts.

Shap Inspector and NDE Technician

Rerformed ditiesof Shop Irgsctarand NDE Tedmician inan ASME Code auttorized frictin fa-
o reguieets. Grtain apoattsvere nerufectured fron bage estirgs tret reppired RT, PT
ad MT rgeotios. NDE Bqeriate - Three years eqeEriate as NDE Tedmician, ASNT catafied
tednicen NRT, U, MM, PT ad Eddy Gnet. Furtter aatifid TrRT filn inapetatin ad re-
atafiefar UT, PT ad MT with Lawrenoe AllisnGonpeny -

Education & Professional Affiliations

Seartan Sdool ofAaraautics, Tedmnical Program
Pressure \essell and Pipirg Systam Design Coursess atUCLA
BS Busiress Adnistration, UninasityofRadlards, CA
(il & Gas Rraldion traniry
Vel Gntrdl tranrgwath aill rigsinulator
10 Leed Aditar Tranirg
Grtafid\Velding Irgedtor

Grstruction o stry Ftice @) Gomittee Creimen, Inplerentation Unohte Team, Member Qll Knoledge Gomitlec-
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Summary

Experience

A0 -Present

1997- 199

19%-1997

Dennis E. Gaj
Scheduler

Resume

More tten ety years eqariate ss a pget s et Ind stryeqeriace rdussen-
ay, naanduead goermmat. Sdecdllirg softnare irdlucess Prinavera Prgject Plarer (@e
19%5), Sretrek Agect Plarer (licrses, sice 1991) and MS Agect. Miaosoft Offie suieof pro-
grars -Bad, Porer PortandWord.  Some knolede ofAacess. Soesk and urcerstard Seenih.

Senior Project Controls Specialist

@rrentdy assiged toa arapiial stuoy dfages testigplaton teNaxth Slge ofAleda.  Pro-
et Baoposed dF44 tedss, vihich are diviced o ttreevwork adas. diiet’s stratey Btocom-
pete trevork athrs sy ety and wittinvary tittre Inis. So &, dimilestoes have been
met ad tte pgett Buthr et Gnetly, daelgoirg an oadll EPC sdedlle, alag with
manponer ad ceeh flavanes. This infanationvilll ke

RllisAlada e, Alpire Fisd Davelgorent (rth Sklgee of Allaga) -Home dffieeprgjactaon-
td geEHEcteApire Dill Se (D-2) pget. Soesfullyret\ary apgressive sdhedlile
ad asttages.

Alada North Slge LNG Rgect (Riudy) - Agect antrols geceElist T tte ges testig plat
@GP) primdftispget. Rrtiaatad in tre develqorent of an integrated aitcal peth
gdalile rtettdpayan. Wote tepgeteention pian @ tefid mot

Project Controls Representative

Petrdanya Olefrs BRgect (1998-199) amgjar demical plantarstruotsd nSaudi Aebia.  De-
\elgpdand ineyate] tre ritH st sdedlle o tteledl 3aginerirgad procurerant
sdedie. Used aiti mth aslyais oreohe ttlaeds. Ao, chvelgoed prelimirery marnponer
anes rasnoion

Next, reloated ovexico Gity manage Fetrdanya dssignwork S boontredted toBufete rd st
-a beMaxican ESC o Prinary resarsiiilitywes astand sdedule o.asigt-withan
aphesis n teacurayy diprayessdcataand e acherance topgect shedules and millestoes.
Analyzd Biete"sonthly stheduile yaohte faraorformance opgectsdetlles and milestoes.
The resitves trasnitied bPasadera Torirdisin nttreoadl manthly igaort. Olrey regosiali-
tis irchuod revievadFdanoe ragLests; revievand gqaroal o naes: ad tre prgaationad
maintenence dfdilast/sdelie gots.

Oshore Gas Davelgoant (0D) TRgect (1997) Rartofa arsuitirg leem aontracted by treAbu
Drebi Nataaral Gil Campany (ADNCC) toassist ntre sslectinofa LSTK EP&C antradior T tter
OGD g, Revienad antradior bids bnitials, develgoed reetinvecontrador ratargs ad Jdifi-
oS, Ertapaiad nld revievmestingswith progeective antradtors ard recommended trewan-

ra. \Work i nAbu [rebi, UAE.
Senior Pﬁeﬁnﬁs Spec%?ﬁt

Uthmeniyeh Gas Plant Bqarsian Rrggect (1996-1997) -LSTK EP&C program far Saudi Arano. In-
tegrated Parsos E§P sdadllewrthaur arstruiction s hiontrectr's sdadule  Used CPM aelysis
1 nirtify poietiEl oitereds ad advised pgect menegement on herdimretion.  Huricae



1987 -190

Prior to 1967

Dennis E. Gaj
Scheduler

Resume

Reovery Maregers (HRW) Parsos/Bronn & Root V) (1986) HRM wes aontrected by tte gpverm-
ment of e US Viron Idlats bmanage tre recrstruction ofpilicand prinate falitiesdameged
ar dsstroyed by humicare Mariyn in Septarber 1995, Gost/sdedlile oarsigt oF aontradars re-
hildrg tepblicdmlson X Thaves, WBA.

Saybeh Fdlitiess Agect (1995-19%65)- Aot ed egiresrig design and anard of LSTK EP&C
antradts fra bagedl filbldevelgoment prgect B Saudi Aranoo. Bavelgoed predimirery aorstnc-

%ﬁﬁcﬁ“ﬁm Sectlon1'Ii/Isfﬂanﬁe'fgfeirha'Uq'ame'qOI o

chelqent, sshlaryatinstration, EFO aopliaee, ad tamratios. Atpeek, the sectionheed
antwes gurodanately 3 polessiodls, loated nttehome difieand arourd trevardd
Proiced stedlling 9 oot forprgoosals and prgedtsrot reuirrg Tl e sdedllig s ot
Raxesmnitative prgedts rdLcemgjor paid stuoiies frdevelqorentof e Soaetadic; teanAs-
huldig Program TrAlyeda Prelire Sarvicess . ; treNatioal IgitinFdllity (NIF) Tatte US.
Dot ofteryy; tre Lasey InerfaoeaGaitatiod Wave deenatory (L) fartreNatiodl
Scae Fardation; and atterretiodl and inardtiod pges.
Researdhed andwrote a rgartiomenagement an treaden ecy oftte plamirg and sdedulirg pro-
axlres uisad i tteLos Atelles Metro Red Lirepgact. Ao, assarbled ad ledatesk fae©
reviev_rd e Pasos” Coporate plamnirg ad sdedulirg procedres.
Aasﬂejtteus DepartrentofiEergy nrecomending reasios o ter Gost/Sdedule Grrdl
This Hare.olhvad notte Earmed Vale Manegement: System (BAS).
Project Controis Manager

RAgect Controls Maneger an a pqridary pget eeuted fora afichtil diet. Rgectantols
aamMitiss were esteblided and aodcted i acoorchnce with US Govermmentts Otter duties -
clud tte nonitoring and reartirg of aostruotion SLbontradtor prayess; preparation of antract
e dages ad tarregptiatiot; and EErticyation nnonthly antradtor progress reaens.

Lead Planner/Scheduler

Leed plarar/stelllar an anurber dfpetradenical pgedts. Notzble pgjedts rduce: fibdplan-
rer/sdedilar an te st imaets of Aroos Narth Sigee Rggect et Prudhee Bay Aleda; leed
sdecller an British Retroleun™s Brocott: Faallities Rggedt, also an tte North Slgqe. Leed pllan-
rer/dediler on a gress rats refre? o Sdl Gl acdl, Suoh Adoie Plare/dediler
sdeduleran anurber ofsiall EPSC pgetts ntte SHUrRgeasGap.

Education & Professional Affiliations

BS, Queratias Manegament (1972), Alirfania State linadity, Nortrice, CA.



Summary

Experience

May 2001 oRresat

May 1907-Vay 2001

Dec. 1996-May 1997

19831997

Thomas L. Barter, P.E., PMP
Principal Engineer

Resume

Twenty yaarseqeriae ntreAdiedua, Srdud, and (vl Bgireering flll Beriae rduds
i grE ad comercial dssign pgjedsperfamig soua ashass, UBC ook e dlletias,
IgEdios, dssign and arstructiion aordiration ofnorkirg dramirps with nulltG-cisadlire Design
Boinsarsad Aditeds

Prircpal/Arotural Boireer, ASRC Brergy Saviass

RAgject Maneger - Font Thomson Aot Bd Brgineaning and Desiign (FED) prese of tre pgect.
Maneged o sb-atradts b Pasas E & C oF Acadia, CA. Proviced dssign sarviass o tte
vestenater trestrent plart and tre potebllevater treatnent phatt, frdlisd studies develgeed drirg tte
prefed pese ofttepget. Develgoad tre pgectarstiotion, kot and regulatary planand tte
astridablityprogran ussd durirg tte EPCm ffrese.

Vereger T tre Milllemium Test Sqarator Module detailiad design doounentts and aostriuotion fiedl
apot This wes a miiti disddire fest trak design and arstruction prgject of a ndoile velll st
syarator modulle ©he antradtad aut et Pruchee Bay Aleda.  Delivarablles inchuoed sogpe cifinitin
and nitietion, pgetbuctetand interfae ofdldisoplires onest dietreguirerents.

Aiaa Boireer Tr Aleda Gas Pradloars Gas Treainant Plat cocepteal dssign develgorantt
pget. Worked as an integrated teem member with Parsors Brergy and Ghemiical Group nArcadia,
CA poadig Narth Slge Reld Fadllity aneys o ttedevelgoant oftte anopt design. Reviened
&l conoept studkes and proadd 1t o tre frd selection ofedstarg North Sllgee falites nisgatan
o treGas Treatent Plantdesion atPrudhoe By

Seior Ariraal Strudiural Boirear, ASRC Parsos Bgirearirg, LLC.

Prinary dities are b poace turiey Aditedud IGViI ISmdual Hoirearing desigh servics wilthin
teAPEL Quaiaticdl Vi ss a art dfan Alliae reqorsible Treentia s of regectine SaEs,
sdediles ad huoets fartte develqorent af tte Rilllis Aleda Alpire GilfidL. Rgorsihilliies durirg
tquai\/\ereasﬂtys
Relacated © Gllgary Alarta, Tri-0oeen Boiinearing as Aladka Rriraal Lead Sindual Bpiinesr
an dl Process FaallityModules To-tre Alpre Tl
= Rrovcsd Reld arstruotion agoort 1o tre costruotion of Gill tlennocules aostruoted in Nk,
Aleda fortte 190 Sift
e RAgetbyineafrAlpre Canp nirasstduredssign and arstiotion
= PRoaddNorth Boreerig ot ntre feb o rsalBtionand sartup oftre Ealy.
= RgetVareger |Eginear trAlpre\\ater ad Weste Water Design and arstiiotion

AchitecturallOMl/Sdiural Boineer, VECO Hoireerirg G.

Design doouents for S design, faudhiion cesigy, adwedua &y ebtodys, ad
OMvl/Aroud Boireer, Hua T,

Design (il Z7Aditedtual Bginesy TrNISC, Aleda Rgion apleilgpgect management ad
dsign 1B doonents fr \aerias FAA aapot fdligs thragot te State of Aleda. Aget
manegement: of arstruotion T 1B design pgetts aoplieted Tonarias aiport fdlites in te adic



19871988

1841987

Education

Registrations/Affiliations

Thomas L. Barter, P.E., PMP
Principal Engineer

ad sbadic ragios of Aleda.  Lead Sndual Bginessr an GHX-2 Modules Gorstruction Agget,
New ke, lassiae Ingedad ad gpooed il dsign dagess n sindudl/aditedud
arsindion, Gorpleted naterial repiitios o fldnoifictios and dagess. Appointed as Laed-ax
Boiner for dimodulles beirg barged o Aleda on e /8 Sift. Assiged o Kupank an Narth
Sige b aplete ditdud asehyais ad dsigyirgestion work oan dl fdlitess as prdolers vere
rtifir], QM dssigvwork T tre Esst SAG Regicel  Digosall Fdlity, Lsirg D.C. AL aill apirerirg
csion Oftrare oasate a 3D aoputer nodule of e proposad Sie. Develgped methods toqantafy
dilligvestes at fnedill Stesat Pruchee Bay, Aleda.  Desigad vallve aocess pllatfams and vallkeays
M @iy preEliress Tr4l latios thragout tre Kypardk Gil filll Resporsible far anplietirg
adsistiaftiy of Hriction davigs, ad aodiration of et trak aopletion of pgect with
atradas. Worked for Alvesa Pelire Sviee Camparny, ssniar stotudl design on e stoae
platfam actition In edstiry fdlity ad o pyelire neterirg equiprent nodules in\aldz, Aleda
Work TrARCO Aleda, . arsisted ofssniar strdura and avll csiignwork on a seavater intdevelr
systamad overteed aare systan at tre Kuparuk Gil e,

Quality Gntrol Rpresatative, RGEB Gotradtars, e

apliae oteCrp. oFEpirears acEhetaxf, AB, Aleda. Assisted tte prgectmanegers ntte
ndailization ad adninistration of seaal pgedts (taired ad processd dll ratarid pad.ots
shittals and coordiratedwith 2l L oontradtiors o e copliance Drapireats.

Strudural Desiger/Draftsren, AtersanBjarstedkae-Jaads, o

Inohed an a nurber of pgedts fran design ad develgarent © aopletion of working dranires.
aplete pygedts ad \varias eleaits of nore caplex pgeds. Drafted detaiks ad plas far o
profotype hich sdools, astuohntnitrtinarte, elerentary sdool rerockl and a aonvenience slae,

BedelarofSaate, (Ml Borearig, Teds Tedh Unagty, 1984
BdelarofAdhitedtue, Texas Tech Uinadty, 1984

NCARB CGartified TorAdhitedtural Exam

PMP Prep Course Ban, May 2008

AIA, Norfhem Design Gure, Unasaty ofAledaAdorage

Rrofessioell Bginear - Ml - Aleska ((BB054)

Member -Arerican HittedfAdhitedts

Member RrggectManegement Frstacie, PMP
Copletad Natiaral Guraill ofAdhiteotural Rgsstration Board Inian Devellgp Program



Summary

Experience

Arif Habibullah
Lead Process Engineer

Resume

Over 25 years afprocess dssign eqeriane ntte fidks diGill and Gas Rrad.ction, Gas Prosssig,
NG ad Retrolam Refinry.  Resosiblle T neregiing tre Process Department, inolhved with
teholay pgeds, rdudig Tedrology Adasary 1dkes, sedificaly n tre aress oF Gill ad Ges.
Mmmmﬂlmmlwm process cesign ad cetal eor-
resrigad plantcomissianing ad st passsiate.

1999 -Present

1997199

HiIDHv

Senior Technical Director and Manager, Process Technology

Reosible Tr mereging e Process Departnentt and s qoortirg Business Davelgorant.
Al resarsitle Tor ket tedholay pgedts ad/a- feshilitytoepial stoies.

Prooess Maneger & Lead Brgineer fa-tte Cas Hov Siation (GFS) Study far tre Prudhoe Bay
uit, AldaNath Slge. - The study inohes ealation of turboeqarcer schemes folloned by
ayagic fradtiostion Tr C02 raoal. The falitissvilll be designad 1o process @Bscfd ©
proclce prdire saifictiin ges atan ritpressire of Z00sig.  Other units irduck oy
teperature sgaatian, nolesiee dhydratin, MDEA faraad ges reoval fron dfFgs ad
TEG dhydation.

Process Mereger & Lead Process Byiinear fora fedhlitystudy of tre Gas Treatment Plant &
tre AladaNorth Sigee Prellire Agect far Aleda Gas Pradloars, BP PLC, Rillis Retrolaum
@., ad Beaithil.  This tedrolayy selection study nohes tre ealation of saaal con-
petirg tedolaies diva4.8850FD of ANS retural ges bteloer 8. Resosible fr
teholay eAlain ad seletion ad oadlll prosess dssign Traad ges reoal, salesges
cthydration, aopression ad dilllirg, aad ges ddhydralion ad renedtion. Tedrolagies
eadlated rdud ssaa had, denical ad hirid sohatts, ayamic fradiostin,
menbranes, adnole sleesad TEG fardhydratiaon.

Tedholagy Adsasar far-tte ot Thamson Gas Gdirg Agect frBeaivtoil. The pgect -
vohes aathrsate renay ad re-rgesaonof 1BCCHD ofges frana ges/cothsate resanair
loaied on tre North Sligee aoout Sy milles esst oF Pruchoe By, Tedhollogy seledtion in-
\olhves sgaration, sehiliation, ddhydration and aopressian.

Process Maneger ard Leed Boinesr oFa coogotial study Trtre Alada North Skge (ANS)
LNG Rget, TrARCO Aleda, e This Stege 1 Study nohad evalstan

anadialize 1980 of Pruchce Bay ges via LNG prad.otion 'I‘reprqectcaslslsd:gﬁs
tretigat tteANS ad tragartatin dftte ges viahuriied predlire oan ice-freeprt80 ks
tesath, frddivaya proposad LNG pdlantatNied. Resporsible far tedrolayy selec-
tad oadl process design Tracd ges reoal, barzere and heavy hydrocaroo reoal,
cthydration, salles ges diillliig ad neroury reoal.  Tedholagies ealuated irchuokd ati-
\aled VDEA, RenHHolires,  ifed, SHedl, merbrane tedvolaes, TEG dehydration, nolle-
siees& eqmtars. Al seafiad d uilitiessé diEies Trtre falib.

Technical Director and Manager of Process Engineering

Process Mereger, reqositdle Toradinistration oF Process prsorel . Regorsible foroar—
sy ttepracess dssign and 1s8.6s reiiad st nial antentditte procsss dllinadoless tr
_ !



1991 - 1997

HAVIUAN

Arif Habibullah
Lead Process Engineer

Resume

Tedmical Advisor TrGC-15 Gas Gatteriing Rrgect fr Kunairt Gill Conpeny, 10 inareese cgpec-
i/ fron 280 1 380-VBOPD.

Chief Process Engineer

Led the process design and FEED pedkae Tor o grassraots ges gatternig aantars GC-27,
190.00CBD, 100MMSCFD ard GC-28, 220.0008D, 170WMSCRD, farKunairt Gil Gompery .
Soope indhvad nultiHdese sgaration, dhydratiovtesalitirg and copressian,  Sbssg ety
noha naarvision oftre LSTK antredior nBajrg, Ghire.

V. Led te feddlitystidy, tedrolayy sdledtion ad axoeptial design and subsequent cevelap-
ment ofa FEED ped<age Tara 250.0008PD grassraots ges gatterirg aanter, GC-25, farknait
Gl Copary.  Tedholagy seledtion studies inohad 3{hese sgaation, dehydratian, com-
pressimadveste-vater trestre i

e Ledtrecooptial study ad develgarent ofFEED peckage Tara 500, 000BVPD seavater -
Jetion pgeet,, Tarkuairt Gil Compeny, Involhved wiith techrollagy selection far ssavnatter diifi-
ctio’hiltration, dearation, nulti-edia fillictinand sUbseo entvater et et 4000 =1

c FEED Trtte6X0,000BPD Shayheh Davelgament progran frSaudi Aranoo. Process
sstLos s, dhydration, desalitig, aonpressiion & vater digqasal . Desiign ofaucke
ddilie. rRdlitesatAxpio.

Progess design ofa 60,000Hqad ges all hydohester FEED ped<age TarHarwha Brergy @
.

Led a process team Tara aooeptial study ofa 600008 auce uitrevanp pgect far SR,
Ao, hayQest.

r Fedality stidy ad fiokad proosss design dfa 180,00040d grassHaots iefray TorAsia
RaaficRfinig, Mlasia. Process design ofqaanart uniits (@uk uité sslsges plah ad -
aasredlatinad ssedtin frges dll& kerohydrotrestars.

v Lad afshlity study fredlation ofvnarld copeting tedhrolagies TarNowoil Baort Refirery
Revamp Agiet nUla, Rssia. Prooess units irdluced anude & veouwm, ngahttha hydrotresier,

Led aprocess team Tonarias pggedts related o refomulated geolire fameeling teCleen
AirActand CARB reppirerentsat Sell Gl Copany s vest asst iefrais atMartrez. G-
Toraad Aueaatss, \eshirgtin. Edesive noificatio s toedstig rephtha hdotretas,
caticrefonas fameeling bazere ad aroratic red . otion, agrassHoots CY/6 Isoariza-
tiounitand aprocess study oftte Martirez Sats Gas plat. Colum anfigurationstudiesad

Supervising Process Engineer

Led tre prooess design dfawice \arety of idfiray pgedts rdudirga aucke and ader revanp fr
ARCO Los Ateles, Refiay, Gt refoner reap fr Golden lest Refinirg, Alifanie, ad a
MTBE piat frr ARCO Chemical Conpery.  Also awice \ariely of revanp projects 1ar Sl Gil



Arif Habibullah
Lead Process Engineer

Resume

190-1%83 Senior Process Engineer

Aront-ed prooess design ped<aenes Tartwo hyadraaraders 1arlhian Gil, 20,0000 auce uitex-
persian pgect IaRertamine Gillecep Refrary, Irdbresia, froeed process packege faran LLDPE
Unod) fallty o Lhion Garbice, Careda. Turboeander revanp et B Goestall s, Sen
Antonio, T

1974 -19M Process Engineer

0 Prooess desigh of seaal beselloed LNG platts usirg Air Pralots MCR® process gdle, ad
ErtaEed ndatp. Agedts rdudet  Lidhteds fraotiostion, ddhydration and iefricgation
TorADNCC, Des IHldLNG prgedt, Abu Drebi. Acd ges reovall and propare riefriggation e
AN LNG pgeet, and Backk LNG pgedts TorRartanirg, dbresia,

drijEsad e renay Sstans.

Education & Professional Affiliations

(0]
(0}
(0}
(0}

VS, Gremical Bgiresrirg, Alifamia Stiate Polytednic Uninagty, Forona, Glirfara

BS, Gremical Bgirearig, Diplora in i stri Stidies, Laughooraugh Unasatyof Tedrollagy, United Kingdom
Reosstered Rrdfessiodl Bgireer (CH 3Y), Glifamnia

Member ofAICHE

Recent Publications

HnbiBuilalvn

AdticGas Plant Besigt-A Lhige Gallate, paoer presmnited et tre&th Aruall Gonvention oftte Gas Processars AsSc., Sn
Antanio, TX, Ail, 208
C02 Removal Tedrolagies TorAlada NG, pgperattteattte8lst Arual Cnentian aftre Gas Processars Assc., CHIEs,
TX, March 3, 202
Gas Processirg Tedholagies TrAlada NG, presanted atAICHE Sorirg Natiorall Meellirg, Anill 22-26,2001, Houston, TX
Gost Rductian Idss NG Tammrals, 8th Aral Gnvantaan of tre Gas Processars Assc., Nshallle, TN, March 3,190
Designirg LNG Temirells TarSaety, Relrolaum Tedholagy Qartarly, Syig 199 ks e
Red.ction ofLNG Tarminal Gsts, Retroleum Tedrollogy Qeartarly, Winter 1958/0
Oruoke Vacuum Design (otimization, Refirery Moificatios TorPraolcirg Refomulated Gesolire Relirotedh 9B, Betrain, Syt
198
Revarping Crucke Lhits o Inoreeee Graaity, Retrolaum Tedrollagy Qartarly, Summer 1998
Trats hColum hardsfrRefiraryRevamp Rgedts, 1997 AICHE Metirg, Los Ateles, Glifarig, Nov. 16-21,1997
Clen eI’ Inpecton Refirery Ditillltion, Crucke Vacuum OetilEioT Vel , Dry arDenp, 1997, Mestridt, Holllard, Sqot. 68,
1%97



Summary

Experience/Accomplishments

Professional Experience

198-201

Vulll <

Daniel R. Veth
Engineering Manager

Resume

Ratica, sstes-aidanted Rotatirg Euiprent Bgirear with edarsive eqeriate nte golic:
o, nodifiication, mainteae, rqair and qaeration of ety ecuiprent. inpetroleum prad.ctian
savie, excElly gstubredinen aopressor tars. Straotts rducke prabllem Mg, par-
mainterence and qearatios tednidas, \vathrs ad aaulants o reohe ad preventequipratt
prdblens ad bachr = ,"HEesorplatperfomance ad huobet.

S

Leed $100 nW 1 ipgect  inresee tre gaaity dfa ges aorpression plantvhiich etailled -
U yograde of 13 GE Frare V ges tuhres ard driven aorpressars, effiectindly “reding’
130,000 actitaodl horsgoner, vhillenaintainirg pdlant qearation.

Leed tedracal/oomercial/lapl nestigption of fAlre of GE Frane V ges tutre, qaddy re-
iy tre uitiosarvice ard tten dotainirg a 50% artiayation by trenarufecturer ng gire

replacatasts.

Comissioned far GE Frare 6 ges-tubirecriven aonpressor trairs - tr fastmedrenical

Lea pgectaoreaiy, proueat, flbosction ad datipofa $130 milllonpget©
Uograck a ges aditioirg ad  injection plat 1 a proessing Gty imresse ofa 500
MMSCFD.  Rgect irdiucd yogracss © 1 turbine/copressr triars and o ifricgatin
tarsasvdl as tre atbiiton dfa pire booster aompressor tien,

Coordirated te snaillae and mainterence program fara flestofRollls Royoe RB211 ges
twrbires Nges aopressicn s, o diratiry rgairs ad Eile analysss acdFsie igair
cHoots, ad warking with qearatio’s © legtten egire runHtnes ad move fran bregkeonn
maintenence bpaatierainteae.

Desiged ad inplarented aManagement oFChange proceclre and work process vihich mett
kAl ard company nerdates and inproved desiign antrdll and doaurentation o fealiynocif-
s, atacirg ddahity, ssiety and nariardnlity.

ARCO/BP (Venezuela, California, Alaska)
- QYPre-comissioning Meneger

Spervia, Boireening & Grstructian
Siar Rotatirg Eopiprent & PlantBgireer
Snior AgectEoiner



Daniel R. Veth
Engineering Manager

» J&F W | Resume

1978-1968 Exxon (Califomia, Texas)
SHftgirer
m SmiarBgineer
SmiarAgiect Byiresr
SmiarResearch Brgiresr
S  RemarthEginer

Education & Professional Affiliations
t BdelarofSciee-Mdeicl Boirearig, Teas ASM Uinadity
i Rostaed Rdlessiodl Boinser - Statedf Tess No, 73724

k  Arerican Scietydivedenical Boinears

\dht 2
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Summary

Experience

198 -Present

19%-198

WY V- \* R

Paul W. Ross
Project Control Manager

Resume

Over 27 yaars dfeqeriate nProgran Cntrols Taorystrean dl and gs, iy, petradenical,
adUS. Coerment pgedts.

asvdl s Bt takpgets, ool planiy, aodiretion and nplerentation of pggect
tratiy Hoesdiy, pget npect adhass, develgqorent of cstailed work bregkaonn sinotures,
ment, arystrotion and arstrcion menegarent,

Aget eqeriae rduds gss It Ioorpressimﬁii North Slgee modular falites,
gess It IETaEs, denical posssig pats, sntd |Heds, ndotrestar process ad diae
revan, mocularvell ped ranifollirg, and vaterflood Edlities.

Principal Project Controls Manager

Arrendy Argject Contrdll Verege™fartte BP Holdings Limitedd Group Booperon Rggect nEsstem
\eezela. Rsosihlitiss rducevworking dedtiyvath aor o vanture artrer nVerezela ©
aodirate o difie katios  adiinister effedtive ogdl pgect otd system for soessful
poeteentio Direct reqoshility for Parsos Home Office Estinatirg, Cost Hoirearirg, Plan-
nrg /Sdedulirg, and coociration ofvatariall arntrdl stats areuiprent & naterial dnais ©
tre jJd=ite nVatun, \aezela. Work diectlly with Rggect Meregament, Rroject Gntrols sHFin
VerezLela ad BP parsarel oneximize viskality of dl agpects of tre pgject, rchuoig citailke
rqartiy, ad peth favard adhas.

Senior Program Controls Manager

Resporsible Torogdl pgetantd systans TrteARCO Misdble  Ingeotion Bgarsian (MIX)
RgatatPrudce By, Aleda. AtMitiess inohed s jparvision of il aost estinates, aggect
rgartigatteModule Assarbly S, loated nAdorage, Aleda, and attre North Siae Module
s ge nPrudoe By.

Program Controls Manager

Regostiilitiss it assitiigand ortig diretly o tte Progran. Directar, aorplete atrdl
ntte nplerentation ofdll atrols ad oarssig systan atput fran te furcomd
dioplires noviy Gost Estnatary, Plamirg | Sdedulirg, Gost Borearirg, and Parsos Mate-
r= Manegament System (OVCS).  Duties also irchuckd anta aomunication with te ARCO
Gntrols Vereger, esteblidnetofdl  pgject gty fanal |ontent, coordiretion of te sami-
amnal cdpgeticfesst, directriesosiality Toraodiration and pgaatinoftte HX-2 16-
H pgect menegement revien nestings. Cther regosiilitess nohad ittty deelgoatt
gucHlires © faus tarry pragrars 1 progran aotrdls paratel, develgorent of a et
dy. ol pogress meesurament system far Procurement adiMies. Ageat- ARCO Aleda, Gas Han-
dirgPrese 2 (32, TrARCO Alsda, Prudhoe By, Aleda
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1075- 1977

Pau! W. Ross
Project Control Manager

Resume

Chief Planner/Scheduler

Vereger of Plamiing and Sdeculing Tor dlARCO Aleda Rrgedts indirg tre Pruchee Bay ad
Kjark Rels Torte 190 ad 190 Sdiftss. . Caplete resosiality o nitetin, pgaatian
ad nplerentation of dl ledks dfFplas ad sdedllles 1o oth age ad sl pgeds, uiliay
oputeriad atrd sstars ach ass Arimaara, Bal, ad DVCS. Direct  reqovstaility Orpres-
eniatin of dll pget plas, sdedlles rarative aehais ad r|orts bdietad pgetman-

Dlsshaedko  rchuad tte quoortunity o sene as aotirg Sectaan Maneger of Plan-
nry Sfri:hrgdrrglte&‘e:nmwbr@r'satsermadmtijcﬂhlh deelgetofa
plamirg 1sdadlling setion oarview fTrpesiaion © - corpany mneneganenit. Agjedts -
clutd Produod Water Hardlirg (PME and PAT), Gas Hardlling Bqoarsian (GHX-1 and GHX2),
LoAl IptionPlanteqasian (UR), ad numerous dilllae fdlitiss frARCO Aleda. Aditicdl
assigment with direct i epariae: FCC Feed Hydrotreater Revanp and CREie Aggact, Ml
(il Gapoatian, and Tanrane Refrary, Alifarnie

Principal Planner/Scheduler

Lea 1 reswrsialiity o Rgect plamirg =T inte ceelgratt, adhass, ad |artag of ngjar
North Siae Modular egirexry, procurerat ad arstruotion plas ad daedlles, qrtag d-
rectly o pgectmeregeent. systars uilad irchuokd MSCS, MRCS, DMCS ad modi-
(/L. Agedts irduoket NGL 1EOR Rggadt, Gntral Gas Faallity, ARCO Aleda, e, Prud-
hoe By, Alede; Viell Pad Venifolldirg Rgect, Prese 4 and West Sice Vaterflood Rggect, SOHIO
Grstruction Compary, Prudoe By, Alede; prelimirary dssign ad assesgrant afa 50,000 BPD
Gal tMetraol oGsolire plant frV R Grace and Caopary, Beett, Kentudky; pelimraryde-
), estinates, gEafiicios ad sdadlles Toran AraaitVainteraence Faaliity atAou Dhebi =
retivdl Aot fo-tre QUi Anaait Vainterence Carpary, Abu Orebi, U A E; pelimirary dssign
pedege ad related shedliles ofFa South Taminael Bxoarsion Rggect fa-tre King Acdul Aziz -
retioel Aaport, Jactkh, Saudi Acbie; ygrece rocess and dtilities farthe TOSCO Sand Wash
RAgadt, TOSCO develgoment Caporatian, Denver, larach.

Senior Planner/Scheduler

Resaorsible 1o rpresantation ofpgect sdedUlirg Tordietand pgect management: revievimeet-
I, prpointarg prdollem aress, and bt sltio's; devellgorent of cetailled ast estiate
chia b a apreasive st ped<ere poadiy aitia atiMitiss, log led nataridls ad
manponer reuirerents for a fiveyear pget, and nonitoriry States of equiiprent fram desiogn
dranings o icatnad dnay.

Agats rdude Soece Defaee, Soece ad Missike Systans Qopnization Tar goece suttlr chel-
quent, Vadarburg AB, Glilanis; Hich Performance el Laboratory Faality fr Nclear Rels
Ferication 1orU.S Brergy Research and Devellgament Adinistration, \\eshiingtan; 50 milllion A
Herbacice Merufectuning Plant Br Selll Gil Conpery, Midille, Aldbena.

Planner/Schedluler

Resaorsible 1o pgaation, edlation ad reasios of ctailed tivesaled and CPM relats;
frotedad poloion stedldirg Tregresiy, prooraaitad astrnoin antreds; gaer-
airgand nonitorirg progress and manponer” detribtinaunes Trpgectmaragement;; devellgeed
dalall&jdamrgslatssystenobsgadbuakaldawrgsaﬁm retihe prayess; S
Visgl coputer Ipt, astaiy, ostnction sy, keedilgand cita ol Agedts i
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Education

Paul W. Ross
Project Control Manager

Resume

elot 250,000 BPD Orucke Pracessig Flat, Dow Cremiicall Gorpary, Oyster Qreek, Tees; B
‘e Rificstinand Hydrotreatiing Fadllity, Sell Gremical Carpary, Deer Park, Tees.

Associate Planner/Scheduler

Duties irdiuod develgorent ofpgectantrdl systars ToragassHaots | refiray ooy prgera-
‘i of cdtailed coputerized anes; develgorent of detailiad pice frication statis gty S5
tan desiged b trad B, Swprgad jJdeite koetioy; trobled ooty soool oo fran
arresTirg system alpt; el arsisiatad dietive gortay. Agect ot 200,000
BPD gess+uots idfray o Varatthon G, Gl Lossiae

Recognition

Howew

BS, GlirfariaState lnasity, Lag Beech, Glilarin(197D)
Gopleted Parsars aourse Ta-treQality Bl catian System (1989)

Carpleted Dalle Camegiie Menegamerntt Seminar Program (1929)

Numerous Agect nentive Anarts Traststardirg perfomance
Parsos Rresicint’sA/ad, Erployee oftteMonth, Axal 1922



Summary

Experience

AL -Present

2000 -Present

1997- 199

Joseph P. Albano
Construction

Resume

rlértv.eri;,'-sﬂm)eersemriem nte petradenical ad arstrotion rd sty with edesie
eqmiate hnodule agireariry, design, arstndtion, and adicagrea iy

Engineering Manager

BP BmmgﬁbEka)CCP I-@Stage(brpressorl%plajarenmg&t. Pestly filigte
rdleas Boirearing Manege ,Agject Boiinear and Gorstruction Meneger reaorsible Tatre deel-
gt of te oadl c=ign, @HEnddility reaers ad nplnetation, ad te e
ttostrdtion stratey. Goolcted a dtailed sty ad ealatio's Tarceteminirg the gotinum
cksign slution and arstruction plan Ta-tre gptiinum copressor rerovall pian. Thils prgject Blerry
eeuted siulareaswith te LTS-3 Aget.

Engineering Manager

BPBM@EG@)LTS—BGasIGasBdthoImMF}q‘&L Presantly filigtte ide
ment of te oadl d=igy, odrddility eaes ad mplinentation, ad te e
tiostdin sratey. Gonducted a ditailed study and evaluatios Tordetemining the gotinum

Engineering Manager

Alpire il Site (D-2 Agee... Al tre e as Bojirearing Maneger, and Aroject Bgiinesr regon-
s trdl isses rdaisd o tedsign ceelgat, procuranent atiMitiess, ostidaility reaes,
and arstruotiovork peckeges.

Project Engineer

Ao Aleda MIX Rget. Resaorsiblle far arstrotaiility of the modulle design ceelqorant, ad
nuitiie revarp work pedkeges Trtteeddiirg fdlity,. Trasfarad otteModule Assarbly Siteas
g sty prayan, sdelllirg, gy, ad ast. Al regosible TorVodule sl & te
CGF Faalityattre North Slge.

Project Engineer

BPX Qusiara Rl ReldDavelgprent Aget. Resporsiblle fameraging ttevork progress difte
apire g deddires, dfinirgaagess nttesogee ofvark, and pragarirgdhange adars. Addi-
tod regoshilitss rduckdvarking with tre jorbanture arstricion agenizatian incbelqpirg
arstrotiovork plas, stadlles, and tumoar pedkadss.



Joseph P. Albano
Construction

Resume

Construction Supervisor

Alyesa Code Corpliance Rget. R, osidle Tarmereging dl arsite adtiMitiss of tte eeation
antraotor ad fdlite tre adiMitiss of tte inestictive Irgeotion phese of the pgject far Pump
SatoTs1tvagh4d Rgosible Torsdedlle ad butetary otrdl of dl e adtiMties. Alo -

Construction Supervisor

Assiged OARCO Alda™sGHX-2 Rgect nNew larg, Lasiae. Resarsible Toraodiraetirg i
amageadMtsoteecicn otrada. Regosible frsdadlle ed butetary otrd a8
vdll as s parvisirg dll lgeticadivities omooule prgaration Tar<slift

Staff Construction/Logistics Engineer

Assiged DARCO Aledas GHX2 Aggect nPasadaa, Clifanie.  Diractly essociated with 2l con-
struotion plamirg and shedulirg dunrg tre design cevelgorent afttepgeet. This irchuokd aea-
e grtades Tardssign and procurerant strategss o nproviry it dffideass asvdll
as ardotirg a il sttty revievdnirg tre design drese. Dutiies also incluckd aorstiuctian
codiratinwith tre North Skaee and treLoaer 48 Hrication

Senior Construction Engineer

Assiged DARCO A'edas GHX-1 Agect nRxtad, Osgn.  Regoarsible farsavisiy
te eation antrador’s work assooiated with dll tre avilfredenical work an o Turbire
hdoest, rstinad dladitedud copoets. Rgoshilitiesalo irchuod sdalile,
estinateand et eaens. Adtitiodl regoshillitiss irduobd oerseing tremodule prce-
ration T s&liftand eetion of sliftaciMiiss [oth n tte Loaer 48 ad the tagartarg ad
stigon teNrthSge.

Assiged DARCO Ald@™s Pradced Water Hardlirg Rggect nRartlad, Oregon. Resporsi-
frdl Aol oo Modulles.  Grstruotion adtivities irciuosd straural steddl aection, pre sl
Hin, hdoest, st ad dl adiedud apoets.  Regosiiilities alo rdud
stalie, estinate and buotet revers. Actiitiodl resaorsiaillities irchuosd overseeiing dimod-
ulepgaration frsdliftad eeutarg ssliftadiMtis nte Loner 8.

Principal Structural Engineer

Assiged oRadio Rellay Station for \oilce dFAreriica.  Leed Brgireer reqorsible 1o tre dtailed
auire iy reuired adsptig a prototype design a geEdificge nSi lada, o Work repired
aregdyssd led anyig sstens, dervdlkad forthtios for reinfacd aoete ad ma-
Sy stdues.

Construction Engineer

Resaorsible fatremooulles frictad nRrtiadand Astria, Oregn, and rstdl tionand siartp
o treNorth Sigee Tartte Lisourre Prac.ction alynoculles feoncted nOregon. Otfer resoon-
dhilitiss rduivork on avargtyoiagect il dlARCO Alada™s fdlitiss. Each pgect rauaad
sEvisindinew astiiotian, stiditand Arshutcoarns Tartieis.



1983 - 1986

1990-1883

Joseph P. Albano
Construction

Resume

Project Structural Engineer

Lisoure RadlitissRgct, ARCO Alsda, e, Discidlire Sotural Brgiinesr resorsible Tr i Sine-
i agirering work assooiated wilth tre dessign Tarnooule bese frares, sprstndure, piedie
forcetios and misellerens sindues. Rstilitiessalo induod tredevelqorent of treLo-
geticspln

Senior Structural Engineer

Produced Vater Bparsian (RIX-1, 2, 3) SCHIO Grstructaan Campanty Pruchoe By, Aledal As
Leed Bgirear 1orPX-3, coordireted dl strioural e pirssrirgwork associated with tre design far
nmoculle bese fraves, sstndure, pre akefardatiosad miscel lareasnodular stnoturesad
dack. Regarsthilitiesalso irchuod techelgorent of tre Lagsstics plen,

Education & Professional Affiliations

All)nno-|p

BS, Actiteriural Egiresrirg, CllifmiaRolyted nic Sate Uriarsity, 1971 - 1974

m  Nesters dfAditediue, Glirfania Folyted ic Siete Unnasaty,
1971 -19/5



ASRC Energy Services Alaska LNG Plant Conceptual Study

6.0 Rates

Labor Rates:

ASRC Energy Services proposes fo undertake the subject work at the fol-
lowing hourgyrates. APII i voPces Wih be supported %y e%ctron?c timesheets.
Position Straight-Time Rate Over-Time Rate

Sr Project Manager $140 $140

Project Manager $140 $140

Project Controls $125 $125
Scheduling/Estimating $125 $125
HSE/Quality $125 $125

Process Engineering $120 $120
Construction Engineer $115 $115

Discipline Engineer $108 $108
Procurement $100 $100
Stenographies $90 $ 66
Coordination $45 $3

* Hourly rates exclude reproduction, communications and travel.
Consultants:

If required, outside consultants will be billed at cost without mark-up.
Other Direct Costs:

ASRC Energ Services will be reimbursed at a rate of S200 per man-hour
to cover incidental reeProducUon and communications. Major outside repro-
duction will be hilled at cost without mark-up.

,Trav%l and associated fosts will be billed at cost without mark-up. All travel
IS t0 be coach class unless otherwise authorized.

13



ASRC Energy Services

Alaska LNG Plant Conceptual Study

Office Space:

ASRC Energy Services will proyide Client office space with office furniture
In our famhtgey Focateg al SSfD C Street %e ratepof Fr square }oot
Per month, G|v n an estimate of three offices at 405ﬁuare get eac], the
otal cost would be $340 per month The Client has indicated he will"pro-
vide his own computer equmen

Contract:

The above is hased % n the assumption of a mutually acceptable. contract
with %e/rms similar to those currently In"use in the Alaska engineering com-
muni

n



ASRC Energy Services

Alaska LNG Plant Conceptual Study

7.0 Budget Estimates

ASRC Ener%y Services has ban asked to Fprovide Rriced proposal for a
Conceptual Engineering Stuay for the LNG Plant and t eLoadlng System.

Budget Estimate - LNG Plant & Loading System

Category Basis Estimate

Labor 7,630 man-hours $358000
Repro & Communications 7630 m-h @ $200 $15000
Travel 16trips @ $4000 $4000
General &Administrative 6% $41,000
Expense

client Offices 4months @ $340 $3000
Estimate $931,00000

15
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Peratrovich, Nottingham & Drage, Inc.

Engineering Consultants
1506 West 3BthAvenue = Adorage, Alada 99503 « 907-561-1011 « Fax 907-563-4220

Harold Hcinze 03A-116
Chief Executive Officer

Alaska Natural Gas Development Authority

411 W .4"" Ave.

Anchorage, A K 99501

September 8, 2003

Dear Mr. Hcinze:

Peratrovich, Nottingham & Drage, Inc. (PND Incorporated) is pleased to submit this proposal to
provide conceptual port and site-civil studies for development of an LNG/petrochemical complex

in Valdez.

We understand the Authority seeks to expedite engineering, timing and markeung plans for a gas
pipeline project from the North Slope to Valdez.

PND has the experience, expertise and capacity to begin necessary studies immediately, and is
prepared to meet the prescribed 120-day deadline for this initial work.

Methods, approach, cost and timeline are detailed on the following pages, followed by resumes for
the PN D project team, and representative, relevant firm experience, For example, in 1986, PN D
provided Yukon Pacific Corp. in 1986 with refined conceptual layouts for a proposed deep-water
LN G port facility at Anderson Bay. In addition, PN D has successfully completed dozens of projects
in the Valdez area with and for established oilfield clients, the City of Valdez, and other private
owners. This longstanding familiarity’ with operations in the area will serve the project well.

We are confident you will find PN D well-qualified for this work, and we look forward to
collaborating with your office on this very exciting project. Please call at any time with questions or

if you need additional information.

Sincerely,



ALASKA NATURAL GASDEVELOPMENT AUTHORITY
LNG MARINE FACILITY CONCEPTUAL STUDY PROPOSAL

EXECUTIVE SUMMARY
September 8, 2003

PND, Inc. is pleased to present this proposal to provide engineering sendees to investigate siting a
LN G Facility and associated marine terminal in the Valdez area. We are well qualified to assist the
Alaska Natural Gas Development Authorin’ (ANGDA) in reviewing the Prince William Sound area
for the best location to site the proposed facility. PN D has previously provided conceptual layouts,
survey, geotechnical investigations, permitting, design, contract administration and performed
construction inspection for a wide variety of marine and upland projects which been constructed in
diis area. Two of these projects were siting studies which involved LN G facilities and an associated
marine terminal located at Anderson Bay and the ALPETC O project located in the vicinity of Old
Valdez Townsite.

PND proposes to provide survey, geotechnical, marine, civil and structural services to conduct a fast
track review and evaluation of a selected site and a comparison of that selected site to the Anderson
Bay site. We understand that we will interface with other entities as appropriate to determine marine
and site civil requirements and considerations. The final report will consist of design criteria, survey
information, geophysical data, photographic mapping, geotechnical report, results of limited
environmental sampling, seismic review, permitting review, marine and site civil concepts, ROM
constniction costs and a construction schedule for the selected site. PN D proposes to provide the
above sendees for a fixed fee of 5500,000 including our sub contractors and expenses in a time
frame not to exceed 120 days from Notice to Proceed.

Peratrovich, Nottingham & Drage, Inc.
Engineering Consultants



ALASKA NATURAL GAS DEVELOPMENT AUTHORITY September 8, 2003
LNG MARINE FACILITY CONCEPTUAL STUDY Page 1

LNG MARINE FACILITY CONCEPTUAL STUDY PROPOSAL

PND, Inc. is pleased to present this proposal to provide engineering services to investigate siting a
LN G Facility and associated marine terminal in the Valdez area. We arc well qualified to assist the
Alaska Natural Gas Development Authority (ANGDA) in reviewing die Prince William Sound area
for the best location to site the proposed facility. We have previously provided conceptual layouts,
survey, geotechnical investigations, permitting, design, contract administration and performed
construction inspection for a wide variety of marine and upland projects which been constructed in
tliis area. Two of these projects were siting studies which involved LN G facilities and an associated
marine terminal. The map on page 3 shows the locadons of some of these projects.

The first involved a feasibility study to locate a LN G facility and marine terminal in the vicinity of
Anderson Bay just west of the Alyeska Oil Terminal. This effort involved a site investigation,
development of design criteria, o ff shore bathymetry, uplands survey, marine terminal concepts, cost
estimates and a construction schedule.

The second feasibility study (ALPETCO) evaluated siting a LN G facility, petro-chcmical complex
and marine terminal at the old Valdez townsite and/or at the City of Valdez Floating Dock. This
effort involved a site investigation, development of design criteria, o ff shore bathymetry, uplands
survey, marine terminal concepts, uplands facilities, utilities and access road layouts, cost estimates
and a construction schedule. The map on page 4 shows the proposed location of the marine
terminal and development facilities.

Additionally, we have worked with a variety of petroleum companies, public and private entities
throughout Alaska in developing marine and associated upland facilities for a variety of uses
including private use, fisheries complexes, tour ship operations, small boar harbors, graving docks,
loading facilities, fueling facilities, and general cargo docks. We arc very familiar with the Valdez
area as we have preformed work in this area since 1979 and have been involved in avariety of
projects including marine developments, roads, bridges, buildings, and site civil,

One of the companies PN D often works with isVEC O Alaska, Inc., which we understand will be
involved in the pipeline and facilities study. We have worked wirh VECO on various oil field related
projects such as BPXA’s North Star and Liberty developments, various Alyeska projects, and
currently ConocoPhillips Alaska, Inc.’s NPRA expansion project. PND isvery familiar with VECO
personnel and is prepared to interface with them in the development of the upland facilities.

Scope of Work

PND understands the scope of work to consist of reviewing prior site studies as well as analyzing
the general area for other sires which may be appropriate for the development of a LN G facility’,
marine terminal and potential petrochemical facilities. This would be followed by generating
conceptual drawings and ROM cost estimates. Additionally, we also understand that we have 120
calendar days from the Notice To Proceed to accomplish the work scope. Based upon our
understanding of the work scope wc would anticipate the following steps to occur.

Peratrovich, Nottingham & Drage, Inc.
asaaaa ass : — [

Engineering Consultants
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LNG MARINE FACILITY CONCEPTUAL STUDY Page 2

1 Obtain and review previous site studies and identify sites to be reviewed.

2. Develop design criteria for marine terminal and uplands site civil.

3. Review potential sites for environmental criteria, such as wind, wave, current, tides,
topography, bathymetry, etc., which would facilitate the siting of a marine terminal.

4. Perform limited field survey to validate site bathymetry and upland topography.

5. Perform an offshore Geophysical Investigation of the ALPETCO Marine Terminal site.
This will provide subsurface strata identification down to 40-60+ feet depending upon
material or bedrock. This information will be used in the seismic analysis portion of the
work.

6. Perform alimited Geotechnical and Environmental Investigation at die ALPETCO Marine
Terminal site consisting of 3 holes drilled to 200 feet or bedrock whichever comes first.
Geotechnical samples will be obtained at 10 foot intervals or at change of horizons and
environmental samples will be taken at 5 foot intervals down to groundwater. The
environmental sampling will be done for indicative purposes only, addidonal environmental
sampling will probably be required during the permitting process.

7. Obtain aerial photographic topographic mapping ofthe ALPETCO Marine Terminal and
Development sites.

8. Develop draft conceptual layouts and ROM cost estimates for marine facilities and uplands
site civil at selected sites.

9. Submit draft report to ANGD A for review and comment.

10. Finalize draft conceptual layouts and ROM cost estimates for marine facilities and uplands
site civil.

11. Develop preliminary construction schedule for marine facilities and uplands site civil.

12. Review Seismic criteria, such as liquefaction, global stability, etc. for the ALPETCO Marine
Terminal site.

13. Prepare a comparison review of the ALPETCO and Anderson Bay sites for marine and site
civil considerations.

14. Review permitting concerns and risks for selected site.

15. Prepare and submit final report which includes the above information.

We are prepared to begin immediately and perform the outlined tasks as directed by ANG D A and

complete them within the stared time frame for a Fixed Fee of $500,000. Alternatively, some of the
tasks could be deleted from this study and included in future studies as best meets AN G D A’s needs.
Additionally, most of the field work is weather dependent, so the Notice to Proceed would have to
be received no later than 10/1/03 to be able to include the field work portion in the 120 days.
Otherwise the field work would be performed during spring 200-1 with the resulting lag in field work
dependent engineering tasks. The aerial photographic mapping is also dependent upon no snow
cover existing at the time of overflight, or this work would also have to be delayed until spring 2004.

As part of the above work, PND would provide to ANGDA 3 work stations, excluding computers,
with full access to phones, fax, copying and e-mail communications lor the period of this contract
(120 calendar days). Any additional services would be billed at PN D standard rates

Peratrovich, Nottingham & Drage, Inc.

wiiw tihi up y --

Engineering Consultants
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PERATROVICH, NOTTINGHAM & DRAGE, INC.
GENERAL STATEMENT OF QUALIFICATIONS

Peratrovich, Nottingham & Drage, Inc. (PND) is an Alaska cogioration originally formed in 1979.
Our main office is in Anchorage, with branch offices in Juneau, and Seattle. We have 75 employees,
half of whom are licensed professionals —giving us one of the highest professional-to-staff ratio
among engineering firms in Alaska and making us one of the largest of those firms.

During its 24 years of operation, PND has undertaken a wide variety of engineering projects. The
majority of PND's work has taken place in Alaska, although we have a growing list of projects
throughout the "Lower 48,” Hawaii, Trinidad and Russia. Within the past several years, PND has
increased its efforts to market sendees in the internadonal arena.

PND's clients range from private individuals to Fortune 500 corporations to various Governments,
encompassing the wide diversity of groups in between. We are especially proud of our reputation for
devising innovative design solutions for private-scctor clients. Efficiency in design, and the resultant
savings in construction and operations costs, are attractive to private-sector organizations which
must operate within a stringent financial environment. PND has long enjoyed the challenge of
working for such clients. Many of our design solutions have been sufficiently innovative to receive
national awards and worldwide press attention.

PND presently maintains the capability to provide engineering sendees in many different disciplines,
including:

Marine: PND's dock and harbor designs can be found throughout the state and along the West
Coast of the United States. We are especially proud of our cost-effective designs, which have been
constructed in some of the most severe wave and ice environments in the world. PND is also
involved in the design of such floating and fixed offshore structures as navigation buoys, mooring
dolphins, and transmission line supports.

Coastal Engineering: PND's coastal engineering experience includes design of a major rubble
mound berm breakwater (designed to withstand 50-foot offshore waves in the Bering Sea), as well as
a similar value engineered design for one in the Dominican Republic. Our work also includes
development of a permeable wave barrier, a pile-supported structure, for use along the Pacific
Northwest coastline.

General! Civil: Since its founding, PND has been involved in a wide variety of general civil projects
throughout Alaska and the "Lower 48." We are especially known for our innovative civil designs in
difficult permafrost-dominated situations. Our expertise in cold-region road and earthwork design
has won us numerous awards.

Structural: PND is well known for its experience in large structural designs. Many of Alaska’s major
bridges were designed by PND principals. The firm is also extensively involved in solving building
structural problems. Our structural experience encompasses all facets of engineering work, from
bridges to offshore structures to buildings to deep foundations.

Peratrovich, Nottingham & Drage, Inc.
Engineering Consultants
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Geotechnical: PND undertakes a variety of geotechnical and foundation projects, with emphasis
on difficult permafrost or ice-rich situations. We have conducted much original research in the fields
of cold region foundation engineering, and a number of our cost-saving pile-driving techniques have
evolved from this experience. Many of PND's innovative solutions to difficult geotechnical
problems have received national awards.

Hydrolog)r. PND's hvdrologic experience encompasses both freshwater and marine environments.
The marine capability includes extensive hindcasting and wave analysis experience; freshwater
applications include the full range of open-channel hydraulics situations, supported by modern
computer modeling capabilities. Our hydrology research has involves the ice mechanics of fresh and
saltwater ice. The findings from this work have found direct application in some of our most
innovative design solutions.

Sanitary'/Wastewater: The PND staff includes several engineers with extensive experience in
environmental engineering. Our expertise emphasizes design solutions for difficult cold-climate
situations.

Suntying: PND maintains a full-time staff of professional land surveyors. This team is backed up
by our inventory of corporate-owned surveying equipment, including a capability to undertake
freshwater and offshore bathymetric surveys. Our computer-based CAD systems and full-sized
drum plotters give us the capability to produce survey drawings on very short schedules. We have
extensive experience in interfacing our CAD-based drawings with other firms’ CAD systems.

Value Engineering: On a number of occasions, PND has been retained to provide value-
engineering sendees to contractors and other design firms.

Inspection, Q/A, Cost Administration: PND is constantly involved in providing inspection and
Q/A sendee to both design clients and to thud parties.

Permitting, Right-of-Way Acquisition: Agency interaction is becoming an increasingly necessary
skill in all areas of civil design. PND maintains an experienced staff of professionals who are familiar
with permitting requirements; we have an excellent record of obtaining timely permits for our
clients.

Site Remediation/Pollution Control: Since the Exxon Valdch oil spill, PND has become
increasingly involved in pollution containment and environmental remediation. Our expertise draws
heavily on our experience in marine design. Our pollution-containment booms have received
international interest.

Demolition: PND has provided consulting sendees on several projects that have involved the
removal or demolition of structures. This work has involved demolition engineering of bridges, as
well as both building and ancillary structures such as communications structures. We have also been
involved in projects where the recycling of the structure is the ultimate object.

In-llousc Research: Since its founding, PND has conducted physical research that has proven to
be effective and beneficial to the public by generating the opportunity for economic, physical
and/or social benefit. Some of these include new developments in pile foundations, retaining wall

Peratrovich, Nottingham & Drage, Inc.
Engineering Consultants
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structures, bridge structures, marine fendering systems, breakwater systems and polludon control
systems.

This experience gives us the potential and flexibility to provide a diverse package of engineering
services. We have the ability to provide the required personnel even on very short notice. PND
maintains a sufficiently large work force and a constant workload to insure a stable pool of
professionals in all our offices at all times.

Peratrovich, Nottingham & Drage, Inc.
Engineering Consultants
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ALASKA NATURAL GAS DEVELOPMENT AUTHORITY
LNG MARINE FACILITY CONCEPTUAL STUDY
PROPOSED SCHEDULE

Task Name
NOTICE TO PROCEED"

SCOPING....ccciiiieeeeeieiieees
Obtain Site informaiion
Site Visit
Establish Design Criteria

Field Work

Office Work
CONCEPTUAL DESIGN

Marine Facilities

Develop Draft Conceptual Plans
Prepare Draft ROM Cost Estimate
Submit to ANGDA for Review
ANGDA Review

Prepare Final Conceptual Plans
Prepare Final ROM Cost Estimate

Prepare Construction Schedule

Upland Facilities - Site Civil

Develop Draft Conceptual Plans
Prepare Draft ROM Cost Estimate
Submit to ANGDA for Review
ANGDA Review

Prepare Final Conceptual Plans
Prepare Final ROM Cost Estimate
Prepare Construction Schedule

PERMITTING REVIEW
Review Permitting Issues
FINAL STUDY
Prepare Final Study lor Submittal
Submit Final Study lo ANGDA
END OF PROJECT

Task
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ALASKA NATURAL GAS DEVELOPMENT AUTHORITY
LNG MARINE TERMINAL CONCEPTUAL STUDY

PND, INC.

TASK

Senior
Eng. VI
S135

PROJECT MANAGEMENT (120 Days)

Prepare Bi-Weeklv Progress Report:
Team Meetings
Coordinalion with ANGDA

Subtotal Hrs
Subtotal S

PHASE I-SCOPING

Oblain Existing Sile Information
Complete Initial Site Visii (1 day)
Establish Design Criteria

Subtotal Hrs
Subtotal $

PHASE II-FIELD WORK

Preliminary Uplands and Bathymetric Survey

Mob/Demob, Field Work, Travel
Data Reduction. Plotting, Research

Subtotal Hrs
Subtotal $

Geophysical Investigation
Geophysical Survey
Coordination and Evaluation of Data

Subtoial Hrs
Subtotal S

8
20
16

44
55,940

12

26
$3.510

2
2

4
S540

ol

2
$270

Senior
Eng. V
S125

20
40
20

80
$10,000

12
12

32
$4,000

6
4

10
$1,250

8

8
S/,000

Senior Senior
Eng. Il Eng. Il
595 S90
20 40
20 40

$1,900 $3,600

8 20

12
8 16
16 48

$1,520 $4,320

0 0
$0 $0

8

8 0
$760 so

Geotechnical & Environmental Investigation (3 holes @ 200°)

Mob/Demob. Field Work. Travel
Coordinalion & Reports
Subtotal Hrs
Subtotal S

2
2

4
$540

8
8

16

120
60 40
180 40

$2,000 $17,100 53,600

Staff
Eng. V
S80

20

20
51,600

20
12
16

48
$3,840

SO

Staff
Eng. IV
$75

20

20
$1,500

$600

Sen Land
Survey
$80

4
$320

60
48

108
$8,640

SO

Land Surv.
Surv. | Tech Il
$70 S65
0 0
$0 $0
8 8
8 8
S560  $520
72 76
36 44
108 120

$7,560 S7.800

SO

SO

SO

0
SO

Drafter
v
$70

12

12
$840

0
o)

$140

24

24
$1,680

Tech
\%
$85

16

16
$1,360

0
SO

SO

0
SO

SEPTEMBER 8, 2003

PAGE 10F5
Tech
1] Subs Expen. Total
$65
5 53,905
5 $16,625
5 S250 55,235
15 239
$975 $250  $25,765
Check Sum = $25,765
4 510,600
$5,160
$1,160 $7,050
4 230
$260 S1,160 $22,810
Check Sum = S22.810
$15,800
$7,500  $17,490
350
so $7,500  $33,290
Check Sum = 533,290
$50,000 $50,000
s150 52.320
20
SO $50,000 $150  $52,320
Check Sum = S52.320
S50.000 $62,670
$12,400 $24,650
264
SO  $50.000 S12,400 $87,320
Check Sum = $87,320

PND_cost_osL9-8-03.xls; Design



ALASKA NATURAL GAS DEVELOPMENT AUTHORITY
LNG MARINE TERMINAL CONCEPTUAL STUDY

PND, INC.
Senior Senior Senior Senior
TASK Eng. VI Eng. V Eng. Il Eng. |l
S135 $125 $95 $90

Aerial Photography and Topographay
Aerial Photography and Topographay
Coordinalion and Evaluation of Data 2 8

Subtotal Hrs 2 8 0 0
Subtotal $  $270 $1,000 SO $0

PHASE Ill - CONCEPTUAL DESIGN
Marine Facilities

Interface with other entities 16 40 10
Develop Draft Conceptual Plans <10 80 60 200
Prepare Draft ROM Cost Estimate 8 16 40
Prepare Final Conceptual Plans 32 60 40 160
Prepare Final ROM Cost Estimate 8 12 20
Prepare Construction Schedule 4 12 2 8

Subtotal Hrs 108 220 102 438

Subtotal S $14,580 $27,500 $9,690 $39,420 $11,360 $8.400

Uplands Facilities - Site Civil

Interface with other entities 20 40

Develop Draft Conceptual Plans 16 36 10 40

Prepare Draft ROM Cost Estimate 4 8 16

Prepare Final Conceptual Plans 8 20 8 20

Prepare Final ROM Cost Estimate 4 6 8

Prepare Construction Schedule 4 8 2 4
Subtotal Hrs 56 118 20 88

Subtotal S $7,560  $14,750 $1,900 $7,920 S1.600

Seismic Review
Review Seismic Stability Issues, etc. 16 24 & =°

Subtotal Hrs 16 24 60 40
Subtotal S $2.160  S$3,000 $5,700 $3,600

Comparison of Preferred Site to Anderson Bay Cost Estimate
IComparison ol Cost Estimates | 16 | 40 I 60 40

Subtotal Hrs\ 16 40 1 60 40

Staff
Eng.V Eng. IV
$75

40
16
24
8
24

112

10
60
24
40
16
16

166

512.450

o

40

$3.000

40
40

Surv. | Tech Il

SEPTEMBER 8, 2003

PAGE 2 OF 5
Tech
1} Subs Expen. Total
S65
$30,000 $30,000
$150  $3,820
42

$0 $30,000 S150  $33,820
Check Sum = $33,820

$8,060
$56,620
$8,140
$40,790
$5,240
$500 $5,410

24 1,296

» 0 b~

$7,000 $4,250 S1.56C §500  $124,260

Check Sum = 5124,260

$8,450
$21,530
$5,040
$11,720
$3,470
$400 $3,850

20 572

EEE S o]

$4,480 $1,700 $1,300 $400  $54,060

Check Sum = S54.060

4 | 20,000 $300 | $39,700

4 208
$260 520,000 s300  $39,700
Check Sum = $39,700

6 | $150  $20,000
6 [ 202

PND_cost_osl_9-8-03.xls; Design



ALASKA NATURAL GAS DEVELOPMENT AUTHORITY SEPTEMBER 0, 2003

LNG MARINE TEHMINAL CONCEPTUAL STUDY PAGE 3 OF 5
PND, INC.
Senior Senior Senior Senior Staff Staff Sen Land Land Surv. Drafter Tech Tech
TASK Eng. VI Eng.V Eng. Il Eng.lll Eng.V Eng. IV Survey Surv.| Tech lll \% \% I Subs Expen. Total
S135 $125 S95 $90 $80 $75 $80 S7C $65 $70 $85 S65

Subtotal$ $2,160  S5.000  $5,700 $3,600 $0 $3,000 o] SO SO SO SO S390 ) $150  $20,000
Chock Sum = S20.000

Permitting Review

Review Permilling Issues 2 I 8 I 12 40 I 8 I $250 $6,320
Subtotal Hrs 2 B 0 12 40 0 0 0 0 0 0 fl 70
Subtotal S 5270 $1,000 SO  $1,080 $3,200 S0 SO $0 83 SO S0 5520 S250  S6.320
Check Sum = S6.320
Grand Total Hrs 280 564 466 746 270 386 128 116 128 242 86 81 3,493

Grand Total S S37.800 S70.500 $44,270 S67.140 $21,600 $28,950 510,240 S8.120 S8.320 S16,940 S7.310 S5.265 $150,000 S23.210 S499.665
Check Sum = $499,665
Check Hours = 3,493

PND_cosl esl 9-8-03.xlIs; Design
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ALASKA NATURAL GAS DEVELOPMENT AUTHORITY
LNG MARINE TERMINAL CONCEPTUAL STUDY

PND, INC.

EXPENSES
TASK

PROJECT MANAGEMENT (120 Days)
Project Mgmt. Expenses
Phone, Fax, photo copies, etc.
Subtotal P.M. Expenses

PHASE I-SCOPING
Scoping Expenses
Airfare
Per Diem
Car Rental
Photo & Development
Phone, Fax. photo copies, etc.
Subtotal Scopinp Expenses

PHASE II-FIELD WORK
Survey & Bathymetric Expenses
Airfare
Per Diem
Car Rental
Equipment Rental
Purchase Aerial Photos
Phone. Fax, photo copies, color copies, etc.
Subtotal Survey Expenses

Geophysical Investigation Expenses
Phone, Fax, photo copies, etc.
Subtotal Geophysical Investigation Expenses

Geotechnical Investigation
Airfare
Per Diem
Car Rental
Environmental & Geotechnical Sample Testing
Phone, Fax, photo copies, color copies, etc.
Subtotal Geotechnical Investigation Expenses

Aerial Photography & Topography
Phone, Fax, photo copies, etc.

Subtotal Aerial Photography 5 Topogiaphy

L.S.

[ I e

L.S.

15

L.S.
L.S.
L.S.

L.S.

@

L.S.
L.S.

L.S.

SEPTEMBER 8, 2003
PAGE 4 OP 5

$250 $250

S$250

Round Trips @ $150 $600
days © $25 $100

days © $100 $100

rolls © $35 $210

$150 $150

S1.160

Round Trips © $150 $150
days © $150 $2,250

days @ $100 $0
$2,500 $2,500

$2,500 $2,500

$100 $100

S7.500

i 150 $150

S150

Round Trips @ $150 $150
days @ $150 $1,200

days @ $100 $800
$10,000 $10,000

$250 $250
$12,400

| $150 $150

$150

PND cosl .ost 9-803.xlIs; Expenses



ALASKA NATURAL GAS DEVELOPMENT AUTHORITY SEPTEMBER 8, 2003
LNG MARINE TERMINAL CONCEPTUAL STUDY PAGE 5 OF 5
PND, INC.

PHASE Il - CONCEPTUAL DESIGN
Marine Facilities
Design Expenses
Phone, Fax, pholo copies, plans, report etc. L.S. j | $500 $500

Subtotal Marine Design Expenses $500

Uplands Facilities - Site Civil

Design Expenses

Phone, Fax, photo copies, plans, report etc. L.S. | I $400 $400
Subtotal Civil Design Expenses $400

Review Seismic Issues

Seismic Review Expenses

Phone, Fax, photo copies, plans, report etc. L.S. | | $300 $300
Subtotal Permitting Review Expenses $300

Comparison of Preferred Site to Anderson Bay Cost Estimate
Comparison Expenses
Phone, Fax. photo copies, plans, report etc. L.S. | $150 $150

Subtotal Comparison Expenses S150

Permitting Review
Permitting Review Expenses

Phone. Fax, photo copies, plans, report etc. L.S. | $250 $250
Subtotal Permitting Review Expenses $250
TOTAL EXPENSES 523,210

PND_cost_est 9-8-03.xls; Expenses



PERATROVICH, NOTTINGHAM & DRAGE, INC.
STANDARD RATE SCHEDULE
EFFECTIVE JULY 1,2003

RegularRato  Overtime Rate

Professional: Senior Engineer VI $135.00 $135.00
Senior Engineer VI $125.00  $125.00
Senior Engineer V $115.00  $115.00
Senior Engineer IV $105.00 $105.00
Senior Engineer Il $95.00 $95.00
Senior Engineer |l $90.00 $90.00
Senior Engineer | $85.00 $85.00
Senior Environmental Scientist $80.00 $80.00
Staff Engineer V $80.00 $80.00
Staff Engineer IV $75.00 $75.00
Staff Engineer Il $70.00 $70.00
Staff Engineer | $65.00 $65.00
Staff Engineer | $60.00 $60.00
Survey: Senior Land Surveyor I-Consulting $95.00 $95.00
Senior Land Surveyor I-Field $80.00 $80.00
Survey Coordinator $80.00 $80.00
Land Surveyor! $70.00 $70.00
Technician: Technician V $85.00 $100.00
Technician IV $75.00 $88.00
Technician Il $65.00 $76.00
Technician |l $55.00 $64.00
Technician | $50.00 $59.00
CAD Designer V $75.00 $88.00
CAD Designer IV $70.00 $82.00
CAD Designer Il $65.00 $76.00
CAD Designer Il $60.00 $70.00
CAD Designer | $50.00 $59.00

Each position also applies to othor protcssional discipline.'., such as hydrologists and geologists.

Peratrovich, Nottingham & Drage, Inc.
Engineering Consultants



PND PROJECT TEAM
The following individuals will be assigned these respective roles:

Principal-in-Charge Dennis Nottingham, P.E.
Project Manager/Marine Design John Pickering, P.E.
Quality v¥ssuranee/Quality Control  Alan Christopherson, P.E.
Site/Civil - Lead Doug Kenlcy, P.E.

Site/Civil Carl Hall, P.E.
Chris West, E.I.T.

Marine Design Kenton Braun, P.E.
Dempsey Thieman, P.E.
Eric Fontaine, P.E.

Roads Wade Lundbcrg, E.I.T.
Hydrology Jim Campbell, P.E.
Structural Chuck Kenlcy, P.E.
Survey Maynard Taylor, P.L.S.

Roger Ippisch, P.L.S.

Permitting lennifer Wilson, M .E.S.

Resumes for the individuals named abovefol/ou>, in alphabetical ordet



KENTON W. BRAUN, P.E.
Senior Engineer
Peratrovich, Nottingham & Drage, Inc.

Registered C ivil En%ir]eer (CE 98058, Alaska, 1995
AWS-Certified Welding Inspector, 2001, #95050043

B.S., CivilEngineering, 1993, Montana State University
M.S., CivilEngineering, 2000, University ofAlaska Fairbanks

During Mr. Braun’s tenure with PN D, he has worked chiefly in the areas of structural, civil, geotechnical, and
marine design, contract administration, and construction inspection. He has proven his knowledge of
engineering design and industrial construction on many successful projects.

Mr. Braun has thorough marine design and inspection experience. He has designed several successful marine
dock facilities including the 160-foot steel pile-supported replacement of the timber “T "-dock for Westward
Seafoods, Inc. in Unalaska, Alaska, and opcn-ccli sheet pile dock in Homer and Seward, Alaska. In addition,
Mr. Braun has designed and inspected construction of several marine dolphin structures in Valdez and
Unalaska, Alaska. He also designed and inspected the installation of a marine mooring buoy for
SERVS/VEOQOC in Valdez, Alaska. His marine inspection projects include the Skagwav Tour Ship Dock,
Chencga Dock, Westward Seafoods Dock, and Herndon & Thompson Leasing Dock in Homer, Alaska.

Mr. Braun has extensive experience in the design and analysis of bridges. He has worked for several years in
analysis and reconstruction of access bridges servicing the Trans-Alaska Pipeline. Mr. Braun has also
designed six heavy-duty bridges on the North Slope of Alaska capable of supporting 2,000-ton drill rigs and
modules. Two of these heavy-duty bridges arc designed to completely submerge below the Kuparuk River
during the annual spring breakup.

He wrote a computer program to analyze heavy vehicle loadings of the West Dock Causeway Bridge in the
Beaufort Sea for ARCO Alaska, Inc., and participated in the ultimate ice loading analysis o f the bridge piers.
Mr. Braun has also analyzed several heavy vehicle-loading configurations for the Endicott Causeway Bridge,
the West Dock Causeway Bridge, the Central Creek Bridge on the North Slope ofAlaska, the Kuparuk River
Central Channel Bridge ind the Tarn Oil Field Access Bridges.

Mr. Braun has been involved in ice resistant structure design and analysis throughout his career. Mr. Braun
developed a finite clement model to analyze loads from ice failing in bending against conical bridge piers. Mr.
Braun continues work in this area and is currently assisting the University of Alaska Anchorage in further
analyses of this ice failure mechanism. Mr. Braun has designed several bridges on the North Slope of Alaska
to resist ice loadings and has been involved in many other bridges throughout the state o f Alaska.

Mr. Braun has also been involved in several large tank retrofits and movements. Mr. Braun recently designed
anew ringwall for apump station on the Trans-Alaska Pipeline. The design required development of alifting
plan to raise and lower the tank for replacement of the ringwall. Mr. Braun has also been involved in
planning for transportation of relocated tanks.

Mr. Braun participated in design oflarge building projects including the Goldcnview Middle School and Inuit
Office Building in Anchorage, Alaska, the Alaska Scalife Center in Seward, Alaska, the KAN A Tlcalth Clinic
in Kodiak, Alaska, and the Alaska Commercial Company storesin Nome and Dutch Harbor, Alaska.

References: Glenn Doran, ConocoPhillips Alaska Inc.. (907) 265-6148; Greg Swank, BP Pipelines, (907)
564-5586; Mark Dawson, Swnlling Construction Co., (907) 272-3461.



JIM CAMPBELL,P.E.
Senior Engineer I11
Pcratrolich, Nottingham & Drage Inc.

Registered Civil Engineer (CE 9311), Alaska, 1996
Registered Civil Engineer (CE 29793), Colorado, 1994

B.S., CivilEngineering, 1958, University ofColorado, Boulder
MS., CivilEngineering 1993, University ofColorado, Boulder

Mr. Campbell has 14 years of combined project experience in surface and subsurface hydrolog}’,
hydrogeolog}’, environmental investigations, and civil design and planning. He has been considerable
experience with coastal erosion projects, including meteorological and oceanographic data collection and
analysis, and shore protection design.

SomeofMr. Campbhell’s recent project experience includes:

m (Oceanographic data collection for a proposed deep-water port for DeLong Mountains Mining
District in northwest Alaska (Red Dog Mine). Purchased, deployed, maintained, downloaded and
prepared data reports for acoustic dopplcr current profile meters, directional and non-directional
wave gauges, tide gauges and sediment traps. Obtained meteorological data from existing port site
weather station. Data collection program conducted over 3-year period.

* Geotechnical investigation and engineering for sheet pile bulkhead dock and armor stone shore
protection at new Port MacKcnzic marine terminal, located in Matanuska-Susitna Borough, across
lvnik Arm from the Port ofAnchorage.

mm Shore protection design for proposed Kenai Coastal Trail. Performed engineering study for armor
rock sizing for bluff protection at the City of Kenai and managed sediment transport study to
investigate potential project imoacts on Kenai Dunes at die mouth of the Kenai River.

mm Shore protection design, geotc hnical evaluation, slope stability analysis and civil design of open-cell
sheet pile bulkhead for Chevron north Kenai site, along the shore ofCook Inlet.

mm Design for riprap revetment erosion control project on Mendenhall River in Juneau, and provided
quality assurance inspection sendees during construction of the project. Assisted with design of
Kizhuyak River spur dikes erosion control project, and prepared bid documents.

mm Designed erosion control repairs and improvements for Trans-Alaska Pipeline crossing at the Tanana
River to protect elevated crossing supports and guy cable anchors,

* Conducted geotechnical investigation and permitting of 900-ft-long seawall to protect Phillips Alaska
Inc. Kenai LN G plant and loading dock from coastal erosion.

* Hydrologic and hydraulic engineering for design of die Kuparuk River bridges on Alaska's North
Slope in 1998-99, including analysis of historical data and new data collection during spring breakup.
Designed new and reconstructed stream crossings along eight miles of new road in Petershurg
Design of riprap revetments along the Mendenhall River inJuneau and the Alyeska Pipeline Tanana
River crossing.

mm [nstrumental in developing a database of hydrologic data about streams crossed by suggested routes
for a proposed Phillips/Exxon/BP natural gas pipeline from Prudhoe Bay, Alaska, to Edmonton,
Canada.

* Performed marine and onshore geotechnical investigations for structure foundation design, and
dredging studies, including a recent $0.7 million investigation at the Red Dog port site, north of
Kotzebue, and investigations at the port of Anchorage, in Seward, and on the Kenai Peninsula.

Mr. Camphell has provided permitting assistance to clients on numerous projects, including U.S. Army Corps
of Engineers (Section 10 and Section 404) permits, Alaska coastal management consistency reviews, ADF.C
storm water reviews, ADF& G fish habitat permits, ADNR land and water use permits, sewer and water

Peratrovich, Nottingham & Drage, Inc.
Engineering Consultants



reviews, and municipal plan reviews. Me rcccndy completed hydrologic analyses, an erosion and sediment
control plan, and storm water pollution prevention review package for ADEC for the Whittier Creek
stabilization project.

Mr. Campbell was responsible for the complete design, permitting, and preparation of bid documents for a
$1.6 million, 40,000-square-foot Dillingham bulkhead dock; for a $1.4 million seaplane base expansion and
innovative post-tension slab marine ramp for Akutan; and a S0.8 million groundwater recovery/ hydrocarbon
removal system ata former Kenai refinery site.

References: (1)John Hammelman, Unocal Inc. 907-283-5507; (2)John Wood, AID EA 907-269-3034; (3)
Randy [lomcnesko, City of Nome, 907-443-6605; (4) Burt Rosenbluth, ConocoPnillips Alaska Inc., 265-1052;
(5) Marc VanDongen, Port MacKcnzie Director, 907-746-7414; (6) Steve Repp (re: gas line hydrology), 907-
564-4505.



ALAN B. CHRISTOPHERSON, P.E.
Senior Vice President
Peratrovich, Nottingham & Drage, Inc. (PND)

Professional Engineer (CE 5786), Alaska, 1583 U.S., CivilEngineering, 1975,
Professional Engineer (CE 14215), Oregon, 1988 University of Washington
ProfessionalEngineer (CE 25617), Washington, 1959 M.S., CivilEngineering, 1981,
Professional Engineer (079647), New York, 2002 Universityof ~ Alaska

Professional Engineer (0402 038 144), I'irginia, 2003
Professional Engineer (PE 0627900, Pennsylvania, 2003

American Welding Society Certified Welding Inspector (95050921), 1995
North Slope Specially Safety Trainingfor work at North Slope O ilFields, 2000

Member, American Society o fCivil Engineers Member, DeeB Foundations Institute gD PI)
Member, National Societ} o fProfessional Engineers Member, American Welding Society
Member, Society o fAmerican Military Engineers Institute Member, Project Management Institute
Associate Member, Society 0fNavalArchitects Member, Commonwealth North

and Marine Engineers
Professional Affiliate, American Institute o fArchitects, Alaska Chapter
Subcommittee Member, Commission on Privatisation zF Delivery ofGovemnment Services
Director, Architects and Engineers Insurance Company .
Commissioner, Municipality ofAnchorage Urban Design Committee
Direct r, Gunderboom, Inc. (water containment booms)

Mr. Christopherson is a professional civil engineer with more than 25 years of Alaska and Russia planning,
design and construction experience. Me is also an owner and financial officer at PND. He has extensive
planning, design, project manaj. :mcnt and construction experience with marine, port and land structures
constructed from steel, concrete and timber. In addition, he has special experience in the design and
construction of special foundation systems and structures in remote arcdc and subarctic regions.

Mr. Christopherson is also extremely skilled at organizing and motivated engineering teams to successfully
complete fast-track and difficult projects. Related experience includes project planning, engineering concept
studies, ability to develop new and innovative solutions for conditions and project constraints, financial
planning and analysis, cost estimating, foundation investigations, marine dredging, rock quarry development,
reburial of offshore pipelines, slope stability analyses, design of drainage systems, development of
construction systems for difficult pile driving conditions, construction engineering and management, and
computer analysis of design.

ALASKA TASK ASSIGNMENTS
Peratrovich, Nottingham & Drage, Inc. (1981 -Present)

mm Principal for the development of elevated and standard approach bridge access for a variety of
proposed North Slope oil pad developments in varied soil and river conditions and locations to the
west frontier of Alaska’s North Slope oil development. To date, 12 bridges have been designed and
constructed. Design vehicle loads exceed 4 million pounds.

m Principal for development of a safe plan to rebury two 40-year old gas lines both exposed for
approximately 400-ft to Cook Inlet tidal action and extreme curient induced vibration. These
primary gas supply pipelines were in danger of catastrophic failure. Extreme daily tidal variations,
poor soil conditions and limited access to the site created unique challenges to the work.

m Principal for compliance upgrades of 44 Alyeska Pipeline Service Company, Inc. workpad access
bridges. Project involved remedial designs, costs estimating, coordination of material purchases with
contractors, development of implementation plans for the contractors, staff manned field inspection
programs, project technical support, as built documentation and closeout.
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mm Principal and civil engineer for PN D s role in the development of the BP X offshore Northstar oil
production island in die Beaufort Sea. PN D ’s unique open cell dock concept was implemented to
allow construction of phased island, pipeline and sheet pile construction. In addition, driven pile
foundations that would have been difficult and expensive to install on the limited island footprint
were substituted with precast concrete footings. More than 400 footings were placed on green gravel
filled through the ocean and supported loads up to 1,000 tons. The project involved an interactive
team approach over two year’s rime.

mm Principal and civil engineer for the Port of Kholmsk dredge project on Sakhalin Island. The project
involved development of a concept that could be accepted by local and regional Russian technical
and permitting agencies, while utilizing the capabilities of special Japanese dredge equipment from
Hokkaido, and dump barges from Russian companies. Due to permit restrictions work was limited
to die months of December through April and dumping 12-km offshore was only permitted. The
50,000 cubic meters of sand/rock dredging was completed on schedule and within expected budget
limits. Construction at the port represented the first of its kind in more than 20-ycars. The project
was in serious doubt by many technical reviewers because of the limited field investigation work.
Many believed the rock would require drilling and blasting before it could be excavated. The dredge
channel now allows Sakhalin Energy to access this harbor with all vessels in its inventory.

mm Principal and civil engineer for several Sakhalin Island oil related studies and projects. Studies
included developmentofconcepts and cost estimates for several new and existing port upgrades.

m Principal and structural engineer for design of two bridges at the Tarn oil field development. This
North Slope oil field was completed from discover)to oil flow in 14-months. PND participated in a
strong team approach to assure approximately S10 million of critical road access construction was
permitted, designed, fabricated and constructed on schedule. The bridges were constructed with
driven steel piles and sheet piles, including steel and concrete decks during the winter with
temperatures below -25 F. The project was completed on schedule and was well received by
government agencies as a positive solution for construction on Nordi Slope rivers.

mm Principal and structural engineer for analysis and upgrade of the West Dock Causeway dock head 2
facility- for larger loads and dredging. Special extra heavy-duty fabric was used in layers behind the
dock to provide a quick and cost effective long-term solution. PND has pioneered the use of
geotcxrile fabrics in a variety of special applications such as strengthening of dredge spoils, low cost
retaining walls, gravel roads on ice rich foundation soils, erosion protection, and marine containment
booms.

mm Principal and civil engineer for development of an avalanche berm to intercept and protect Alyeska
Pipeline Sendee Company facilities from seasonal conditions. Innovative engineering design
development provided significant cost savings. Special construction and drainage was required to
maintain steep slopes during and after construction. Technical duties involved design, development
of bid packages, selection of contractor, project management and administration of contract, field
inspection and as built documentation.

mm Principal and engineer for the development of special submersible and low water crossing bridges at
the Kuparuk River east and west channels. This dynamic North Slope river presented many
challenges with regard to structural ice, scour, foundations, construrrion and operations. Several
papers are presented about the project.

m Principal and structural engineer for analysis of various new and modified drill rigs on Alaska’s
North Slope including new bridges constructed.

m Principal and geotechnical engineer for design of the Niakuk oil facility steel pile foundations on
Alaska’s North Slope. Services included design, field support to .instruction, monitoring and as
built documentation of piles installed in saline permafrost.

m Concept design and planning for several marine facilities in Thailand and Indonesia. The Thailand
projects involve the development of marine facilities for the loading and unloading of gypsum
materials. The Indonesia work is as a subconsultant to a large international energy company bidding
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for the construction of acoal fired generation plant. PN D developed concept plans for cooling water
intakes and several coal unloading facilities along with RO M costs.

* Project Manager and designer for various Veco Engineering and Alyeska Alliance projects. Projects
include development of inspection methods for deep buried pipelines on steep slopes, erosion
control of interior Alaska rivers along die TAP S pipeline, inspection of aerial suspension bridges by
cable systems, and oil spill protection systems in Prince William Sound that include deep water
buoys, shore protection bulkheads and van storage pads for storage and rapid deployment of
containment booms.

*  Project Manager for the Alyeska SEIIVS/VEO C oil spill response base at Valdez, Alaska. The hase
provides docking facilities for marine vessels and a 27,000-squarc-foot facility for command and
control of oil spill exercises and real spill events. The project was developed under a competitive
design/build arrangement. The project provides approximately 600 feet of docking, a floating dock
and 450 feet of tresde. Special rock anchor designs were used to anchor foundation pile to rock near
the seabed surface. Site work includes drainage design, paving, fencing, guard control buildings,
utility connects to the City ofValdez, and a helipad. The facility cost was approximately $16 million.

“ Designer and project coordinator for repair of the Red Dog Port dock cathodic protection system.
Provided new design and construction drawings to attach anodes to the dock. Severe storms had
damiged or destroyed previous attempts.

mm Project Manager for developing aworking plan to provide international air sendee to Petropavlovsk-
Kamchatski, Kamchatka, Russian Far East (RFE). The project required considerable commitment
due to the rapid changes occurring in the CIS. Work included site reconnaissance, collection and
translation of technical data, report on recommendations for development of the site, RO M costs
and possible construction schedules. The final report is presented in English and Russian. Project
duration was approximately 1-1/2 years.

mm Concept design for the Ayan-Maya deep-draft port (sheet pile dock) and 160 km road for resource
extraction in the Khabarovsk Territory, Russian Far East (RFE). The port is a potential starting
point for road access into remote central Siberia and various communities.

mm Assistance to the Regional Kamchatka Government, RFE, with development of Petropaviovsk-
Kamchatski Port upgrade and opening to western commerce. The project included coordination of
port and financial consultants. The final report presents die best information available about
container cargo transport to the region, projected future growdi, the regions future opportunities,
financial planning and recomm idations and cost estimates for upgrades at existing ports,

m PND Project Manager for the proposed Denali Pipeline Project (MAPCO) from North Pole to
Anchorage via Parks Highway Corridor. Project provided geotechnical assessment of the route,
analysis of bridge crossings, route mapping, route selection and preliminary design concepts for an
underwater crossing of Cook Inlet, property ownership maps, and concepts for routing pipeline
through the complex PortofAnchorage facilities and buried utilities.

mm Analysis of 1.7-mile gravel causeway and breach offshore N.W. Milne Point near Prudhoe Bay,
Alaska for Conoco. ROM estimates were made of material quantities, construction schedules and
costs. Alternative concepts and innovative technical ideas were considered to reduce costs.

mm Project manager and engineer for development of Dismantle, Removal and Renovation (DR&R) for
the KPL Plant, Marine Terminal, 3.6-mile Middle Shoal Ground Pipeline and 19.2-mile Swanson
River Pipeline. The DR&R plan provided methods, procedures and costs to undertake restoring
previously developed oil field lands back to it's natural state.

* Conceptual design of oil spill response ferry transport docks at the Villageso f Tatitlekand Chenega,
Alaska. Concept plan required field reconnaissance, concept drawings, concept cost estimates and
development of a report for presentation to Alyeska management. The concept plan was used as the
hasis for an oil spill settlement between the oil companies and two native village corporations.
Marine facilities were constructed at each village with the settlement money.

mm Design of 900-foot offshore hreach at West Dock Causeway, Prudhoe Bay, Alaska. Bridge is twin
steel box girders with precast concrete deck panels. Three all steel ice breaking piers each supported
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by six 36-inch diameter steel pipe piles driven approximately 200 feet with spin-fin tension tip
attachments. The piers are designed for approximately 45 feet of scour and 5-foot thick sea ice
loadings. The bridge includes tilt-down rails for easy transport oflow and wide loads, modular girder
construcdon using weathering steel for low maintenance, and supports up to 10 oil, gas and water
pipelines. The bridge was parual assembled in the shop and then shipped in components by ship, rail
and truck to the site. Because bridge components were truckable they could be shipped to the site as
required for greater schedule flexibility. Partial assembly in the shop made erection at the site fast
and without requiring any field structural modifications. Precast concrete panels were grouted to
steel girders for composite action.

m Project Manager for 5-year inspection of die Kuparuk Module Bridge at Prudhoe Bay, Alaska. The
bridge was designed by PND and has been used to transport heavy oil field modules and drill rigs
since 1981. The largestvehicle transported weighed 2,500-tons (5,000,000 Ibs.).

mm Structural analysis of the Kuparuk Module and Central Creek bridges (Nordi Slope) for various oil
field drilling rigs weighing in excess of 2.5 million pounds. PN D regularly assists clients with analysis
ofspecial and heavy loads proposed for existing structures.

m Assisted Alaska Industrial Development and Export Authority (AIDEA) Value Engineering Team
with evaluation of conceptual port development costs for tire proposed Fire Island marine facility
near tire Anchorage airport. The team was able to reduce project cost by $500 million over the
proposed several billion-dollar project.

m Development of an Inner Harbor Arm marine mooring facility on St. George Island in the Pribilof
Islands. Extreme wave conditions and short construction seasons make development of workable
concepts a challenge.

m Design of barge improvements and deck crane additions for a 400-ft. x 100-ft. Alyeska Pipeline
Service Company oil spill support barge. Project required working with naval architect to determine
construction of the barge, field inspection to verify condition of the barge members and
development of structural modifications to support the cranes. The barge w'as ABS certified before
reuse.

m Developed civil plans and seismic analysis in accordance with AP standards for Pctro Marine
Services, Inc. (PMS) fuel storage facility at Seward, Alaska. Piping and electrical construction was
coordinated with PMS.

m Developed several conceptual offshore coal dock systems for sites along Alaska's North Slope.
Concepts evaluated included bharges, pile supported and gravel fill. Prepared RO M cost estimates,
sketches and construction schedules.

mm Project manager and designer for the S22 million pipeline breach at the Er.dicott gravel causeway
near Prudhoe Bay, Alaska. The causeway breach is 700 feet long overall and includes two all steel ice-
breaking piers. Design scour is -45-ft. The construction is tw'in steel box girders with precast
concrete deck panels and is designed for B-70 gravel hauler loads.

* Assisted Tcsoro Project Team with conceptual design, cost estimate, and construction plan for an
estimated $250 million middle-cut pipeline from North Pole to Kenai by way of Alaska Railroad
route through Alaska's interior. The project included preparation of RO M cost estimates, evaluation
of foundation conditions, construction schedules, project financing, coordination with land owners,
preliminary permit applications, preparation of preliminary route maps and construction schedules.

mm Conceptual planning for development of a new Tcsoro fuel tank farm and pipeline extension at
Anchorage International Airport. The project required concept planning for the facility, preparation
ofcost and schedule information so the owner could program construction.

* Project Manager for conceptual study of the $100 million Alyeska Oil Spill Response Base at Valdez,
Alaska. Schematic dock and building ideas were presented. Findings were developed for presentation
to owner company management.

" Coordinated support to Alyeska Pipeline Service Company to establish oil spill response facilities in
the wake of the Exxon “ Valdte® oil spill. Provided design for barge helipads, temporary offices, and
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seven deep-water mooring buoy systems; conducted harbor concept studies; and inspected, and
designed upgrades for, existing facilities.

mm Provided conceptual plan and cost estimate for proposed dock capable of accommodating 140,000
DWT crude oil tankers at Tesoro’s Kenai Refinery. Also prepared federal and state permit
applications.

m As aresultofan in-depth river control assessment, developed dike and low-water crossing design to
protect access bridge, road, and buried portion of Trans-Alaska Pipeline at the midpoint of the
alluvial fan formed by Unnamed Creek. Also assisted Arctic Hydrologic Consultants in hydrology
analysis.

* Coordinated West Dock Causeway Breach Study for ARCO Alaska, Inc. Evaluated various
alternatives for access over or under a 3,900-foot causeway breach, and provided detailed
construction cost estimates and schedules for each. Design load for this North Slope project was a
5,700-ton module and carrier.

m Conceptual design of a 6,000-foot runway adjacent to Ballyhoo Mountain and Hog Island, in
Unalaska. Nin" alignments were reviewed to ascertain route that best met FAA clearance criteria,
while minimizing fill requirements and reducing exposure to waves. Proposed concept called for
blasting 5 million yards of material from Ballyhoo Mountain using a series of WW Il-cra tunnels.

m Project manager and designer and assisted with the construction management of two concrcte-dcck,
steel-girder and pile-supported docks at the Port ofSt. George, with a total approximate dock area o f
5,300 square feet. Construction was coordinated with the village to provide jobs and skill proficiency
training, and local residents subsequently fabricated 75 panels measuring approximately 5-foot by 15-
foot by 12 inches deep. Since material for the panels was not available locally, it was shipped to the
site and batched into concrete. The steel superstructure, girders, and bullrails were fabricated in
Scatdc. The project was funded by several federal grants and was completed within budget.
Approximately 60-65% of project funds were spent on the Island eitherin labor or the fabrication of
construction materials.

* Developed and monitored driven pipe pile test program in support of foundation design for City of
Kodiak’s Pier 11 Dock expansion. Piles were driven from barge to determine expected depth of
penetration and resistance. Results were used to develop a foundation system for the completed
dock project.

* performed approximately 100 load tests (uplift) on 2-, 8-5/8-, and 16-inch “Spin-m” anchor piles in
sand and silt, and developed report on improved tension capacity of piles. This innovative pile type
isnow used in awide variety of marine and soft soil conditions.

* Analysis of pile-driving systems using the wave equation, encompassing more than 5,000 piles of
differing sizes and types and a variety of soil conditions, including installations in frozen and thawed
soil conditions.

mm Civil design services for 3,500-ron ship transfer facility and associated uplands at the Alaska Marine
Industrial Center in Seward. The design/build project utilized driven pile foundations; a concept
which saved the owner $0.8 million. Provided contractor with design drawings, specifications, shop
drawing review, pile-driving analysis, field inspection, and assistance meeting requests made by
owner. Also performed post-construction analysis of pile capacity. The project won “Best of
Program” in the 1990 Lincoln Arc Welding Award submittal.

* Layout and containment design for 2.0-million-gallon Ballyhoo Port Tank Farm in Unalaska. The
project required the design and construction of concrete retaining walls for oil containment and to
protect tanks from rocks falling from nearby Ballyhoo Mountain. The tank farm containment was
designed to UFC code and State of Alaska Fire Marshall requirements. Piping and electrical design
and truck loading facilities were coordinated with the owner.

m Under contract to Amcrada-Hess to implement a plan to drive 20- and 30-inch-diamcter conductor
casings 140 to 160 feet below surface of North Star Offshore Island. Work was accomplished by
coordinated planning with contractor. Procedures included using vibratory and impact hammers,
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special scrcw-togedier casing connectors to eliminate welding. Approximately 560 linear feet of pipe
was installed at three locadons in four 10-hour shifts.

m Explored methods for driving piles in permafrost soils. Studies involved driving with vibrator)" and
impact hammers, diermal pilot hole modification, and development of production driving systems.
More than ten separate driving tests were performed, and all tests confirmed piles can be cost-
effectively Iriven in permafrost.

o Developed design criteria for pile driving in permafrost. This parallel effort to odicr North Slope
work we conducted resulted in publicauon of a research report for the Alaska Department of
Transportadon and Public Facilidcs, Division of Planning and Programming, Research Sccdon. The
report makes "State-of-the-art" informadon available to all practicing arctic foundation designers.

mm Participated in development of new design criteria and highly efficient mediods fur driving piles in
permafrost under contract to ARCO Alaska, Inc. Procedures were used to install support piles for
various gathering lines and pipelines in the Kuparuk Oil Field.

* Project design for exterior cathodic protection system at Cominco's Red Dog shallow port dock.
Project required design for extreme ice and wave conditions of Chukchi Sea. Also performed site
reconnaissance and provided cost estimates.

m Provided preliminary foundation design concepts for dock systems at Oliktok Point near Prudhoe
Bay. Proposed alternatives included fiber-fabric-rcinforccd fill, and cellular sheet pile walls in ring
tension with friction wall ticbacks. Performed computer modeling for the selected cantilever
retaining wall system and offshore mooring d«ilphin design.

m Designed foundation and provided construction engineering for all phases of the Kuparuk River
Module Crossing. The bridge is capable of supporting loads up to 2,300 tons, and utilizes passive
and active ground freezing systems to keep the soil permanendy frozen around foundation piles. The
bridge is designed for large ice impact loads from fresh water ice.

mm Developed remedial underpinning concepts for buried portions of the Trans-Alaska Pipeline, which
has since been implemented at four locations where the pipeline has failed. Design considerations
included varying soil and thermal conditions and pipe burial depths; identification of simple, readily
available structural components, and case o f construction.

mm Design and cost estimates for several remedial design of Nordi Slope foundations utilizing passive
and active refrigeration systems. Often thawing due to ground water or heat from the building will
cause the settlement of the building. Passive refrigeration such as heat pipes or active refrigeration
such as mechanical systpms can be used. Passive systems have lower first costs but are less effective
hecause they shut off when the air temperature is above the ground temperature. Have learned
considerable technical information about active and passive refrigeration systems from work on die
TAPS pipeline and other North Slope foundation work.

Alyeska Pipeline Same Company (1975-1978 cri 1979-1981)

mm Responsibilities and areas of emphasis included work planning, technical support, and Project
Engineer/Coordinator functions for pipeline, pump station, terminal, and related facilities, to insure
safe, continuous pipeline operation at lowest cost consistent with all regulations, standards, and
prudent engineering practice. Worked three yearsin construction and one year in operations.

m Coordinated subsurface soils and pipe monitoring investigation program for ten miles of
underground pipe. Located and evaluated potential pipe integrity problems, and developed remedial
action plans. Devised methods for predicting further settlement and pipe curvature. Developed plans
for winter installation of settlement rods to the pipe, directed the drilling of 32 refrigerated core
holes to 100 feet, and provided a report of findings. Presented weekly progress reports to
management.

mm Coordinated thermal performance review of mechanically refrigerated portions of mainline pipe,
which had been buried in thermally sensitive soils due to environmental restrictions. Maintenance
breakdowns and groundwater affected system performance at some locations, and responsibilities
included developing a learn to determine where the problems were, how serious tiicy were, and how
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to fix them. The team retained key original designers and worked with mechanical and electrical
engineering groups to solve concerns.

Mechanically refrigerated foundation design for Kuparuk Metering Building at Pump Station 1.
Performed thermal calculations to determine system component size and energy requirements. As
die site is subject to annual groundwater intrusions; worst-casc conditions were assumed.

mm Provided design and construction plan for foundation for 40-room permanent housing and

recreational facility" at Pump Station 10, including special two-pile support and connection detail for
highly loaded interior supports. Dense, compacted glacial deposits required a Becker drill with
internal cutter to achieve pile design depth.

Implemented 18-inch-diameter steel pipe piles for a variety of applications (i.e., bridge foundations
and vertical support members) in different soil conditions and thermal regimes along the Trans-
Alaska Pipeline route. Conducted uplift tests on driven piles in thawed cohesive river sediments and
monitored freezeback rates and long-term performance for thermal piles.

m Conducted down-hole inspections of soil adjacent to thermal vertical support members placed in

initially thawed fine-grained soils, to confirm computer-predicated freezeback calculations. Assisted
with report on findings.

Performed review function to evaluate overall integrity and durability of pipeline and pump station
refrigerated-foundation installations, providing continuous monitoring of thermal conditions
through design, supervision of installation, and checking of existing and new thermal monitoring
devices.

mm Provided analyses of soil thaw rates and thaw settlement predictions, and provided design analysis o f

as-built foundations placed on permafrost. Contributed to operational planning activities by
pro'tiding data and projections for future thermal protection system needs, including estimated costs,
to management.

Contributed to effective completion of projects requiring integration of engineering disciplines by
coordinating thermal protection system design and installation with activities of other engineering
units. One such project was design of a mechanical refrigeration system for thermal protection of
foundation soils under a buried hot oil reliefand mainline pipe system at Pump Station 2. The design
has been utilized at two refrigerated pump stations.

References: (1) Chris Hladick, City Manager/ Acting Port Director, City of Unalaska, (907) 581-1254; (2)
Steve Repp, BP Exploration (Alaska), Inc. (907) 564-4505; (3) Mark Dawson, Swalling Construction (907)
272-3461.
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Senior Engineer
Peratrovich, Nottingham & Drage, Inc.

Register?! CivilEngineer (CE 10679), Alaska, 2003
Hazardous Waste Operations (HAZW OPR) certifiedper CIR 1910.120

B.S., CivilEngineering, 1995, University ofAlaska, Anchorage

Mr. Fontaine has more than eight years of civil, structural, and environmental engineering design experience
in the state ofAlaska. Me is a lifelong Alaskan with an extensive construction background.

He has experience coordinating with government agencies to procure state and federal permits. He has
participated in structural evaluations and design/upgrade of many bridges and marine facilities as well as
overseeing dieir construction through completion.

His civil engineering experience includes design of small boat harbors, sheet pile and pile-supported docks,
utilities, access roads, outfalls, retention basins, pipelines, and several types of foundations.

His project administration background includes project management, construcdon inspection, cost
es imating, shop drawing and submittal review, fabrication review and inspection, and coordinating project
logistics such as mobilization and demobilization of equipment and personnel to remote sites statewide.

Representative examples of Mr. Fontaine's inspection work include:

m Concept and final design of the Repair and Renovations to tire Homer Small Boat Harbor. This
project consisted of 30,00 sq. ft. of new timber floats, 3,000 sq. ft. of heavy-duty concrete floats, and
repair and renovation to 25,000 sq, ft. o f existing timber floats and existing timber maintenance grid.
Additionally, Mr. Fontaine procured the permits, and provided construction inspection and
management for the project. Contract modifications during construction were held to less than 2%
of the original contract amount.

* Permit acquisition, design services, and construction support for the Unalaska Marine Center U. S.
Coast Guard Dock. 'Hie USCG and die City of Unalaska combined to finance the construction of a
530-ft dock for use by USCG and the City. The dock consists ofa heavy duty 325-ft. open cell sheet
pile dock and a medium duty, 180-ft. pile-supported concrete dock as well as 2.5 acres of upland fill.
‘Hie project also included design ofwater, sewer, electrical, phone, CATV, and fueling utilities.

mm Condition inspection and structural evaluation of the City of Homer marine facilities. This project
involved visiting three large industrial cargo docks and the City’s vessel steel maintenance grid and
inspecting all aspects of these facilities. Repair recommendations and a maintenance program was
developed for each.

mm Construction inspection of the Northstar Dock, Anchorage. This multimillion-dollar facility is the
load out point for ARCO and BP modules constructed in Anchor, ge and bound for the North
Slope. Modules as heavy as 2700 tons will be moved across this bulkhead. Mr. Fontaine provided on-
site technical support and quality control for this project.

e Design and construction inspection of Cordova North Containment Dock improvements. The
North Containment Dock was upgraded to provide a future base facility for the U. S. Coast Guard’s
230" buoy tenders. Mr. Fontaine provided design services and remained on-site during the
construction of this facility to provide technical support and quality control to the project.

References: Margy Johnson, Director of Economic Development, State of Alaska, (907) 269-8100; Greg
Erickson, Red Dog Port Operations Manager, TcckCominco; Alaska, (907) 426-9-101; Jan Jonkcr, ~ublic
Works. City of Homer, (907) 235-2170.
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CARL HALL, P.E.
Senior Civil Engineer
jPeratrovich, Nottingham & Drage, Inc.

Professional Engineer (CE 10059), Alaska, 2000
B.S., CivilEngineering, 1994, University ofUtah

Mr. Hall has nearly eight years of general civil engineering, structural engineering, and construcdon
management experience in the State of Alaska. Me is proficient with AutoCAD and a variety of computer
modeling and analysis programs including civil software packages. His design engineering experience includes
marine, structural, geotechnical and general civil related projects. His construcdon management experience
includes site surveying, cost estimates, and submitdng/reviewing submittals.

Since joining PND in 1998, he has worked primarily in site development and earthwork; utility design; road
and pedestrian pathway design; arcdc engineering; foundation engineering; construction management; and
inspection. Representative examples of Mr. Hall's relevant civil design team assignments include the
following, all for which he developed site layouts utilizing 3D Design Software:

m EimcndorfAFB Child Development Center, Anchorage, AK - Provided grading, storm sewer, sanitary
sewer, and water supply designs for this design-build center, currently under construction. It will
accommodate 200 children and contains a kitchen, classrooms and administrative areas. The single-story,
24.000-squarc-foot structure is designed to the 2000 IBC code and incorporates die Department of
Defense requirement for force protection.

mm St. Paul Clinic, St. Paul, AK - Assisted with design elements including water and sewer main extensions,
plat and site planning, grading and drainage, road extensions, and utility relocation.

* Kulis Air National Guard Maintenance and Vehicle Storage Facility, Anchorage, AK - This 12-bay,
21.000-squarc-foot facility includes an equipment fueling station, 180,000 square feet of paved vehicle
maneuvering area, and area lighting. Extensive earthwork was required at the 15-acre site. Design
elements included grading, storm sewer, sanitary sewer, and water supply.

mm Arctic Boulevard Road Reconstruction, Anchorage, AK - Upgrades to this 1-mile stretch of urban
arterial included lane straightening/widening, signalization, storm drain improvements and work on
associated trail systems, sidewalks and intersection layouts.

Additional experience includes developing site layouts for Unalaska Elementary School; Office Depot
(Anchorage); Whittier Tunnel Vehicle Staging Areas (Bear Valley & Whittier); Passage Canal Drive and
Alaska Railroad Corp. Whittier Pedestrian 'Funnel (W hittier); the Alcantra Recreational Facility, and Meadow
Lakes Elementary and Greater Core Elementary schools, and Montana Creek Bridge and Pedestrian
Improvements (Matanuska-Susitna Borough).

His current assignments include serving on the civil design team for the St. Paul Ilcalth Clinic, Anchorage
Water and Wastewater Utility Emergency Response Center, National Oceanic and Atmospheric
Administration/National Marine Fisheries Service Research Facility at Lena Point, Cordova Center, and
Wasilln Sports Complex.

References: (1) Bud Courtright, Swalling Construction, (907) 272-3461; (2) Nolan Dugas, Phillips Alaska,
Inc., (907) 659-7628; (3) Gary Simmons, Simmons & Associates, (907) 273-1641.
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ROGER IPPISCH, P.L.S.
Land Surveyor/Field Survey Crew Chief
Peratrovich, Nottingham & Drage, Inc.

Registered ProfessionalLand Surveyor, Alaska, 1994, LS 8855
40 hrf-L'IZIPOPER Certification

Mr. lppisch is a professional land surveyor with 20 years ofexperience surveying throughout Alaska.

Mr. Ippisch has been Survey Party’ Chief on numerous boundary, aerial photo control, bathymetric, design,
construcdon and cable route surveys. He is experienced in using state-of-the-art surveying equipment
including gps, total starions and various echo sounders.

Past and present clients include the Matanuska-Susitna Borough, Municipality of Anchorage, City of
Unalaska, City’ Borough of Juneau, Alaska Department of Transportadon and Public Facilides, and the
Nadonal Forest Sendee. Example projects include:

o Aerial photo control and offshore mapping for the Port MacKcnzie Dock Design.

e Topographic survey for road and building design at Meadow Lake Elementary School.
o Research for the Lake Louise Trails Project.

e Topographic sun'ey for road and building design at Greater Core Elementary School.
e Topographic sun'ey of the Wasilla Sports Complex property.

e GPS mapping for the Chenega Trail Project.

o Aerial photo control for the Kenai Coastal Trail Project.

e Eklutna Lake trail sun’ey to replace bridges destroyed by flooding in 1996.

e Boundary survey for the DGPS Beacon site in Kenai.

e Provided horizontal and vertical control for aerial mapping of Fort Richardson, forArmy Nadonal
Guard improvements.

e Provided supplemental horizontal and verdcal control, ran profile, cross-sccdons and set bench marks
along a poruon of the Tony Knowles Coastal Frail, from Point Woronzof to Kincaid Park, in Anchorage.

o Department of Transportation design sun’ev of Arctic Boulevard from Dimond Boulevard to 68h
Avenue for improvements and right-of-way alteration.

e Bathymetric and design sun’ey for the Homer Small Harbor upgrade.
e Bathymetric ami upland topographic for the design of the new Seward Raiiroad Dock.

e ATS survey experience includes Skagway (1502 and 1625), Chcncga (1*184), Akutan (1498), Tyonek
(1516) and Valdez (1517).

References: Robin Hall, City of Unalaska Planning Director, (907) 581-3100; Steve Schmitz, PLS, Alaska
Dept, ol Natural Resources, (907) 269-8777; John Kerr, Chief of Sun’cys, Alaska Department of
Transportation and Public Facilities, (907) 269*0713
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F. CHARLES (CHUCK) KENLEY, P.E.
Principal, Senior Engineer V
Pcratrolich, Nottingham & Drage Inc.

Registered CivilEngineer, (LE 6251), Alaska, 1954
Certified Welding Inspector

BS, CivilEngineering, 1979, Bri%ham Young University, Pwvo, UT
M, StructuralEngineering, 1950, Brigham Young University, Pivwo, UT

Charics Kcnley is a structural engineer with 23 years of professional experience. He is a lifelong Alaska
resident who has worked in virtually every region in the state. His assignments have taken him from major
urban districts to isolated rural regions, enhancing his ability to resolve diverse design challenges. He has
extensive experience in structural design of building, marine and heavy industrial structures.

As a PND principal and senior structural engineer, his responsibilities include supervision and design of
architectural projects. He has been direcdy involved in computer-aided design and drafting (CADD) since
1984. He has provided structural expertise on p- ijects with construction budgets ofup to S50 million.

Mr. Kenley's projects have included waterfront structures, medical, military and various institutional facilities,
schools and auditoriums, and fish processing and other industrial facilities. They encompass timber, masonry,
concrete and steel structures and their foundations. They have also included seismic design and analysis; Mr.
Kenley's master's thesis was devoted to seismic analysis of building structures.

His rccem assignments in Valdez include serving as lead structural designer on both the Valdez High School
Pool Addition project and the Valdez High School Avalanche Risk Assessment/Upgrades project.

His current assignments include serving as lead structural engineer on the NOAA/NMFS facility' at Lena
Point near Juneau, Alaska. This S50 million, 80,000-square-foot facility' will include administrative offices,
laboratory spaces, common areas and warehousing. Building forms will be two to three stories tall,
constructed ofsteel framing.

Mr. Kenley is also serving as lead structural engineer and PND project manager for a 14,000-squarc-foot
dormitory project at the Alaska Vocational-Technical Education Center in Seward, Alaska. I-Ic is also
involved in compilation of the AVTEC Master Plan, and recently completed structural evaluations of the
center's warehouse roofand mechanical shop.

Other representative project experience includes serving as lead structural engineer for:

mm Alyeska's Ship Escort Response Vessel System/Valdez Emergency Operations Center
(SERVS/VEOC), Valdez, Alaska - This design/build 25,000-square-foot center on the Valdez
waterfront includes offices, shop facilities, a training center, state-of-the-art communications, and
agency offces for die Coast Guard and Alaska Department of Environmental Conservation. It
includes a 20,000-sq-ft pre-enginecred metal building.

m Alaska Sealife Center, Seward, Alaska -The centeris a $47 million, five-acre education atid research
center. A significant feature of the project is the seawater supply syst-m, Outdoor habitat, viewing
areas and research pools also made this a challenging project. PN D provided civil, structural, sun'ey,
geotechnical and marine civil design sendees. Responsibilities included site investigation and
evaluation, offshore bathymetry, shore protection, building and seawater well structural design, as
well as site civil design. Lead structural engineer.

* Public Safety Building/Fire Station, Wasilla, Alaska - This project was a fast-track design-build with a
local general contractor. The project consists of 25,000 sq ft of truck bays and public facilities,

Peratrovich, Nottingham & Drag?, Inc.
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including conference rooms, offices and dormitories. The structure is a combination of steel framing
and concrete masonry. Lead structural engineer.

m Providence Family Practice Residency Center, Anchorage, Alaska - This 23,000-square-foot medical
clinic includes exam rooms, lobby and classrooms. Total construction budget for die single-story
masonry and steel building was S4 million. Lead structural engineer and PND project manager.

m Kodiak Area Native Association Healdi Clinic, Kodiak, Alaska - This is a $2.5 million, 20,000-
square-foot, three-story health care facility. PN D provided geotechnical, civil and structural design
services for this project. Lead structural engineer and PN D project manager.

m Meadow Lakes and Greater Core elementary schools, Matanuska-Susitna Borough, Alaska —Meadow
Lakes is a two-story, 53,000-squarc-foot elementary school near Houston, Alaska, constructed of
masonry and wood framing. Site work included on-site well and septic system as well as access road
design. Total project costs were S3 million. Greater Core is areuse of the design for Meadow Lakes
Elementary School; PND provided structural/civil design for die site adaptation as well as master
planning for the 40-acre site. Lead structural engineer on both projects.

References: Kirk McGee, VP of Real Estate, Cook Inlet Region Inc., (907) 274-8638; Marcus Alden,
President of Westward Fishing Co., (907) 341-9996; Mike Price, Anchorage School District, (907) 348-5241.

Peratrovich, Nottingham & Drage, Inc.
Engineering Consultants



DOUG KENLEY, P.E.
Senior Engineer, Principal
Peratrovich, Nottingham & Drage, Inc.

Registered Civil Engineer (CE 8176), Alaska, 1991
B.S., Civil Engineering, 1956, Brigham Young University

Mr. Kcnley has 17 years of design experience encompassing a broad range of civil and structural projects
throughout Alaska. His experience includes all phases of design, from site development to construction
administration. As i roject manager, he routinely prepares fee proposals, manages project teams and
budgets, and consul" and coordinates with clients. Mr. Kenley’s civil design assignments routinely require
evaluation ¢ existing utilities and site layouts, environmental assessments and permitting, and preparation of
contract documents and specificauons. They commonly entail relocation of exisdng utilides, easement work,
sewer and water main extensions, and road extensions.

He is proficient widi AutoCAD, and current computer modeling and analysis techniques for civil/structural
engineering including water distribudon system network analysis and civil software packages. His projects
frequently comprise rcnovauons, upgrades, addiuons, rcmodeis and conversions of exisdng facilides,
including educauonal facilities.

His experience in Valdez within the past five years includes serving as project manager for the Valdez
Container Terminal Annual Inspection (1998), the Valdez High School Pool Addition (1999), die Valdez
High School Avalanche Risk Assessment (1999), the Old City Dock Master Plan (2001) and the Small Boat
Harbor Master Plan (2000).

Other projects representative of Mr. Kcnley’s experience and expertise include:
+ Civil design for Kulis Air National Guard and International Airport Flight Line Fire Station
+ Civil design for Kulis Air National Guard Vehicle Maintenance Facility*
+ Storm water drainage designs for Troy Air and Alaska Airlines
+ Investigation of aircraft ramp settlement at Kulis Air National Guard Base
+ Civil design for Kodiak Fish Meal Plant
« Civil design for Kodiak Area Native Association Health Care Center
« Petersburg water utility system modeling
«  Civil design for Alaska Commercial Company stores in Cordova, Dutch Harbor and Nome
+ Structural design of warehouse mezzanine for City of Unalaska
+ Civil design for Unalaska Community Center, City I lall, Post Office and school addition
« Civil design for Westward Seafoods warehouse and bunkhouses
+ Civil design for Peck Cotnxj ,r at Eiclson AFB's Main Power Plant
+ Established dismantling costs for major oil pipeline/ship loading facility for Mapco
« Civil design for domestic water distribution system, Ilomer Small Boat I larbor
« Civil design for Wasilla Public Safety/Fire Station
« Design of water treatment facilities and water transfer stations, and modernization of Nurses Creek
Water Line Upgrade Project for the U.S. Navy at Adak, Alaska

References: Marc Van Dongcn, Port Director, Port MacKcnzie, Matanuska-Susitna Borough, (907) 746-
7414; Carl Ileidcl, Eiclson Air Force Base, (907) 377-1150; Daryl Schaefcrmeyer, Alaska ScaLife Center, (907)
224-6300.

Peratrovich, Nottingham & Drage, Inc.
Engineering Consultants



WADE LUNDBERG, EIT
StaffEngineer

Peratrorich, Nottingham & Drage, Inc.

Engineer-in-Training, 2002, Alaska
AW S Associate Welding Inspector, April2002, Cert. Number 02050012

M.S. in Engineering Management, 2000, Cornell University, Ithaca, N it’
B.S. in Civil Engineering, 1999, University ofArizona, Tucson, A Z

Mr. Lundbergis a civil engineer with more than two years of experience supporting concurrent projects with
activities such as quantity calculations, cost estimation, processing permit documents, earth stability
calculations, pipe flow analysis, and road alignments. His projects have consisted primarily of large eardicn Gil
docks, remote transportation systems, and civil site plans.

Representative project experience includes:

* Kenai LNG Erosion Control Project, Nikiski - Provided onsite construction inspection for
ConocoPhillips bluff stabilization project involving construction of 220 linear feet of open cell steel
sheet pile retaining wall and provided design drawings for an additional 660 linear feet of adjacent
open cell steel sheet pile retaining wall. Work included assistance with permitting.

m Chignik Harbor - Provided design for revetment for inner harbor development

m Kuparuk River East Channel Repairs - Provided cost estimating and revetment design for repairs to

downsUcam cast side of the low-water roadway following spring breakup flood damage.

National Petroleum Rescrvc-Alaska transportauon system - Provided cost esdmadng sendees for

ConocoPhillips for development of water access, barge docks, pipeline and vehicle bridges, roads, pads,

airstrip, hydrology, survey and material sources.

* Pyramid Creek Bridge, Unalaska - Provided on-site construcdon inspccuon for a 40 heavy duty steel
bridge.

m Dillingham All-Tide Dock - Provided design drawings for a large open cell fill dock, including a civil
site plan, sheet pile facing, and upland access plan as well as processing permit documents, contract
documents, and cost estimates.

m Unalaska Marine Complex USCG Dock - Provided design drawings of a civil site plan, including a
storm drain system, for a large open cell fill dock and adjacent quarry.

His previous experience has included eight years with South Coast, Inc., a heavy construcdon contractor in
Ketchikan, Alaska, There he progressed through construction survey crew posidons from Rodman to Field
Engineer/Party Chief. Tasks included scheduling and pcrfonning layout for all phases of construcdon and all
quantity calculations on various AK DOT projects in this capacity. He transitioned to line management as die
Project Superintendent on the Sitka Airport Taxilane and Apron Reconstruction. He also completed projects
in Southeast Alaska, on the Kenai Peninsula, along the Bristol Bay coast, Bethel area, and in the Aleuuans.

Reference™: (1) Jan Paulson. Vice President, South Coast, Inc., (967) 225-6125; (2) Dr. Juan Valdez, Civil
Engineering and Engineering Mechanics, University of Arizona, (520) 621-2266; (3) John Fulton, Dillingham
City Manager, (907) 842-5148.
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DENNIS NOTTINGHAM, P.E., P.LS.
President _
Pcratrolich, Nottingham & Drage, Inc.

D.S. Civil Engineering 1959, Montana Statl University, Bozeman, Montana
M.S. Civil Engineering, 1960, Montana State University, Bozeman, Montana

Professional Engineer (CE 1204), Alaska, 1963
Professional Engineer (CE 15465), Washington, 1979
Professional Land Surveyor (LS 3429), Alaska, 1972
Certified Scuba Diver, 1971

Fellow, American Society of Civil Engineers
Member o fnumerous technical organisations

Mr. Nottingham has more than four decades of Alaska experience in structural and civil engineering design,
and management of complex, fast-track projects in Montana, Washington, Alaska, and internationally. His
innovative designs show a thorough understanding of special condiuons related to arctic and subarctic design
and construcdon, including ice forces on structures, foundadons in permafrost, cold climate effects related to
roads, seismic forces and winter construcdon conditions.

Mr. Notdngham is a 14-ume award winner in the James F. Lincoln Arc Welding Foundation awards program
for structural design of bridges and marine faciliucs.

ALASKA TASK ASSIGNMENTS

Peratrovich, Nottingham & Drage, Inc. (1979-Present)

Project Manager for numerous container and general use ports.

Cordova Deep-Draft Port Study, including locadon evaluadon and economic analysis for port to
support the tourism, umber, cargo and fish industries.

Shop drawings and construction calculauons for t'abricadon and erection of girders for the
DcArmoun Overcrossing Project, in Anchorage.

Evaluated feasibility of mining four million cubic yards of gravel at Fourth ofJuly Creek, in Seward,
for shipment to overseas markets.

Numerous in-house research projects, such as development of the spiu-fin pile, a high-capacity
gecotcxdlc retaining wall, boat float systems, open-cell bulkheads, new bridge systems, and wave
barriers; and formulation of methodology for driving piles in permafrost.

Preliminary planning and design for the Whittier Tunnel.

Preliminary waterfront master plan for the City’ of Seward.

Served as expert witness for numerous statewide structural problems.

Preliminary planning and design of Copper River Highway extension.

Dock feasibility studies and preparation of two alternative preliminary designs for Tcsoro. The
planned dock, located in Nikiski, was required to accommodate 140,000-ton vessels.

Preliminary engineering and cost studies for ALAGCO’s proposed Wishbone Hill Coal-Loading
Facilities, which would handle approximately one million .ons of coal annually.

Fast-track design of linoCal Corporation’s Lewis River Bridge, in upper Cook Inlet. The single-span,
box-girder bridge was design and constructed in approximately eight months,

Design of the 112-foot-long Barratt Inn Pedestrian Tunnel, which runs under Spcnard Road, in
Anchorage.

Structural design and construction administration provided to U.S. Air Force/UnoCal Corporation
for three modular process buildings, the largest o f which war. 70 tons.

Peratrovich, Nottingham & Drage, Inc.
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Road access and port site study in the Katalla region of the Chugach National Forest.

Design of dam and creek diversion to route water away from an open-pit mining operation at Valdez
Creek.

Conducted investigation and provided solution to tidal inflov problem at City of Cordova’s solid
waste disposal site.

Value engineering redesign of foundation for 12,000-square-foot Riley Creek Visitor /cccss Center,
in Denali National Park and Preserve.

Economic analysis of existing port and related facilities for City of King Cove.

Value engineering redesign of bridge overcrossings for $2.3 million Rabbit Creek Interchange system
on Seward Highway in Anchorage.

Value engineering for $1.5 million Fort Wainwright Bridge, over Chena River, for Corps of
Engineers. Resulted in $2 million life-cost savings.

Design of Seward Marine Industrial Center Dock.

Design of Valdez Harbor Fish Dock.

Seafood Industrial Park planning for City of Dillingham.

Design of Kenai River Dock for Royal Pacific Fisheries.

Design and inspection of Seward Marin' Center flood damage for the University of Alaska.
Preliminary design of Homer Ocean Trnvl Dock.

Design of Portage Glacier Tour Dock facilities.

Study and design of docking facilities for Greens Creek Mine in Juneau.

Design of construction bridge at Copper Center for contractor.

Design of Nome Docks for City of Nome and private company.

Design of 3,000-ton ship transfer facilities at 4dt ofjuly Creek in Seward.

Design of construction cableways for Eklutna Water Line project.

Inspection and design analysis of floating concrete container dock at Valdez.

Emergency design of bridges at Anchor River and Lost Creek, performed on a fast-track basis for
the Kenai Peninsula Borough after severe flooding rendered existing bridges unusable.

Design of bulkhead and upland facilities for contractor at Unalaska.

Value engineering design of sewer outfall for City of Homer.

Foundation structural evaluation for Municipality of Anchorage Central Transfer Facility.

Design of Valdez Boat Harbor floats and bulkhead.

Design of Homer Small Boat Harbor expansion, including floats, boat ramps, and dredging.

North Forelands Dock reconnaissance and design, near Anchorage.

Design of nine bridges along Red Dog Mine Access Road near Kotzebue. Worth SI5 million, the
bridges are capable of accommodating 1,200-ton modules.

Design services for Arctic Boulevard bridge widening project at Campbell Creek, for the City of
Anchorage.

Structural design of seven-story Waterfront Hotel in Juneau.

Design of gravel rail car dump for contractor at Port of Anchorage.

Design of dock at Womens Bay, Kodiak.

Design of construction causeway bridges for Endicott Project on North Slope.

Design of 5/8-acre floating fish pen at Valdez.

Design of Central Creek Bridge on North Slope.

Design of Pier 111 (container dock) improvements at Kodiak.

ARCO Pile Driving Development. Developed new, highly efficient methods for driving piles in
permafrost based on previous patent.

State of Alaska Criteria for Pile Driving in Permafrost. Parallel development to ARCO pile driving
development project to ensure "state-of-the-art™ for this new field is available to other engineers.
Developed sheet pile access dock at Tern Island in the Beaufort Sea suitable to resist ice forces.

Peratrovich, Nottingham & Drage, Inc.
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Developed frozen foundation featuring piles and a passive circulating cooling system for P-K &
Sons' Co. at Prudhoe Bay.

Developed high-energy fender system for high wave exposure dock at Kodiak.

Fast-track design and construction consultation for $200,000 Resurrccdon River Pedestrian Bridge--
cridcal for tourist access to Exit Glacier near Seward.

Developed contract documents for $3 million Nenana River Bridge, a large steel box-girder bridge
featuring precast deck panels and conical ice-breaking pier.

Ni.tr Island Development Master Plan and Kodiak Port and Harbor Study. Provided a practical plan
tor marine development suitable for an ocean-dependent community'. Developed conceptual plan for
stabilization of dangerous slope conditions on Pillar Mountain.

CIRI/Placer Beluga Railroad Bridges. Developed preliminary railroad bridge concepts for coal field
access and coal transportation.

Established criteria used to determine safest and most economical method of crossing the Yukon
River with the proposed natural gas line. Range of cost between S15 and $20 million.

Refined conceptual layouts for a deep-water liquid natural gas port facility, to be located along the
south shore of Valdez Arm in support of proposed T.-ans-Alaska Gas System.

Developed plans and design for Oliktok Dock, located in die Arctic Ocean, suitable to resist massive
ice forces and extremely heavy oil field module loads.

Studied currents, ice, and ship uses at various sites in Cook Inlet for die Point MacKcnzie Port.
Developed plans and design for $500,000 ice breakers to protect the damaged Gulkana River Bridge.
Also provided construction inspection.

RchY/ Consultants, Inc. (1972-1979)

Vice President and Manager of Anchorage office.

Associate Engineer specializing in structural, foundation, and marine design and analysis.

Developed ice force criteria for design of major river structures along the Trans-Alaska Pipeline.
Developed vehicle transfer barge-bridge systems for Hoonah, Metlakada, and Kake.

Performed underwater materials source investigation during the dredging operations in conjunction
with construction ofJuneau Outer Drive.

Designed a 2.5-million-gallon carth-fill dam in Juneau.

Designed six highway interchange structures in Anchorage.

North Slope Haul Road Maintenance Camp Study for the Alaska Department of Transportation and
Public Facilities. Responsibilities included directing planning studies and design/build contract
preparations for the location of road maintenance facilities along this 360-mile arctic road. Efforts
involved a fast-track organization to examine a wide variety of environmental, geological,
engineering, architectural, and policy parameters. Results of these efforts were published in a
planning report of 500 pages, which took only three months to prepare.

Participated in the structural design of three all-wood pedestrian overpasses and seven bicycle trad
stream crossings in Anchorage.

Involved in slope stability smdies and landslide hazard recommendations.

Participated in several hydrology and hydraulic studies.

Involved in structural design review and special consulting for the Trans-Alaska Pipeline System.
Conceptual and structural design for a $2 million oil pipeline bridge required by Alyeska Pipeline
Service Company to span the Gulkana River.

Designed a SI1.5 million system of overhead cableways for use in material transportation up a steep
mountain face during construction of the Trans-Alaska Pipeline. The cableways spanned 1,450 and
1,000 feet, had a 20-ton load capacity, and were some of the longest span structures built in Alaska to
date.

Design of lightering systems for tour ships and related dock facilities for the City ofJuneau.

Analyzed ice loads and reported on exposed Nikiski Products Pipeline across ‘Jurnagain Arm.

Peratrovich, Nottingham & Drage, Inc.
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» Performed design for FAA radar sites at Kenai and Fairbanks. Aspects supervised included
subsurface investigation; foundation, road, structural, water and sewer design; and surveying. This
project was completed widiin 30 days, including preparation of 15 detailed engineering drawings.

m Design of a reinforced-earth/prestrcssed-concrctc bridge over Campbell Creek at Arctic boulevard
in Anchorage.

L Design of steel and concrete dock and marine boat lift system in Petersburg.

Alaska DepartmentofHighways (1962-1972)

m Designed many varied bridges for areas throughout the state.

m Designed a407-foot, two-hinged, steel-arch bridge at Hurricane Gulch.

m Designed the American Institute of Steel Construction award-winning Chulitna River Bridge.

+ Performed structural analysis and design check for die Sitka Harbor Bridge; the first cable-stayed
bridge in the nation. Also provided underwater inspection services for foundation construction.

+ Performed design sendees for 220-foot span, composite, continuous, steel-plate girders for
approximately 1/2-milc of bridges crossing the Copper Rive: at Flag Point.

+ Performed design and project coordination sendees for die S30 million Yukon River Bridge, a 2.2S0-
foot steel ordiotropic structure with 410-foot main spans. Developed quake and ice design criteria.

m Provided undenvater inspection sendees for the Juneau-Douglas Bridge.

+ Participated in bridge reconnaissance studies for Chilkat and Copper River Highways.

m Participated in extensive structural inspection of bridges and marine facilities including evaluation of
earthquake destruction, normal deterioration, and other damage.

+ Designed a large concrete dock-type parking structure in Ketchikan.

m Participated in scuba diving operations to locate abandoned artesian drill holes within the Kenai
River.

Private Consultant
* Designed numerous docks, marine structures and facilities, airplane hangars, floating boat shelters,
boathouses, rivcrboais, private homes, bridges, and a variety of other structures.
m Participated in design of an Alaska Marine Highway auto-ferry transfer bridge andassociated
mooring dolphins in Cordova.
+ Participated in numerous salvage operations.

University ofAlaska, Junca 7-Douglas Community College (1964-1970)
m Instructor: mathematics, engineering, and science courses.

TASK ASSIGNMENTS OUTSIDE ALASKA

Peratrovich, Nottingham ¢~ Drage. Inc. (1979-Present)

* Inspection and foundation study of Pier 66 for the Por. ot Seattle.

m [nspection and foundation investigation of the Port of Seattle’s Pier 69.

m Design of floats for 1,500-stall marina at San Pedro, California.

+ Preliminary design of harbor at Mauna Lani, Hawaii.

m Development of all major foundation systems for the $172 million West Seattle Freeway on the West
Spokane Street corridor. "Hie corridor, which crosses the Duwamish River near its confluence with
Elliot Bay, presendy carries the second highest volume of vehicular traffic in Washington.

m Design of permeable wave barrier at Garibaldi, Oregon, for U.S. Coast Guard.

m Wave and harbor research in Canada.

Montana Highway Department (1960-1962)
+ Designed stmctures including continuous-plate girder bridges, prestressed concrete bridges, retaining
walls, compositc-girdcr bridges, interstate highway grade separations, and interchange structures.

Peratrovich, Nottingham & Drage, Inc.
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Montana State University
m  Graduate Assistant Instructor, taught courses in civil engineering.

References: Randy Romenesko, City of Nome, (907) 443-5242; Chris Hladick, City Manager, City of
Unalaska, (907) 581-1251; Mike Swalling, Swalling Construction, (907) 272-3461; Cliff Olmsted, Wilder
Construction, (907) 344-2593; Gov. Bill Sheffield, (907) 343-6200,
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JOHN W. PICKERING, P.E.
Principal/Senior Engine .r
Peratrovich, Nottingham & Drage, Inc.

Professional Engineer (CE S956), Alaska, 1994

M.S. EnvironmentalQualify Engineering. University ofAlaska-Anchorage, thesispending
Masters in BusinessAdministration, University ofOregon

B.S. forest Engineering, Oregon State University

B A. Mathematics er Physics, Willamette University

American Welding Society Certified Welding Inspector. 1994,1494061231

Member, American Society o fCivil Engineers

Member. Society ofA m : lean Military Engineers

Member, NAC E International—The Corrosion Society

Member, American Welding Society

Member, United States Section ofthe InternationalNavigation Association (PLANC)
Member, American Wood-Prcsemrs ‘Association

Associate Member, Alaska Association ofHarbormasters and PortAdministrators

Mr. Pickering has 25 years of construction, engineering, environmental, operations and international
experience and has performed in the capacity of project manager, operations manager, design engineer and
construction project engineer. His background includes avariety of marine facilities along with the associated
uplands improvements, transportation systems development for undeveloped areas, and project management
from initial site reconnaissance to final completion. I-Ilc possesses the ability to understand plan and
operational requirements as well as design intent, and has die field experience necessary to provide a cost
effective solution in challenging situations.

Mr. Pickering is very skilled in working with multi-disciplinary teams on large complex projects to ensure
seamless interfaces between disciplines as well as interfacing with local interests involved in smaller projects
in ensuring that their needs are met. Among his other skills arc conceptual engineering studies, developing
special projects, working with small communities, project management, scheduling, planning, assembling
complex budgetary estimates for cost estimating pugioses and financial planning.

ALASKA TASK ASSIGNMENTS

Peratrovich, Nottingham G Drage, Inc. (1990-Present)

+ Project Manager for the upgrade of the City of Homer’s Deep Water Dock corrosion protection system.
This project involved conducting current measurements in and around the dock area to ascertain the need
for additional corrosion protection, evaluating alternative solutions, designing the selected alternative and
construction inspection.

+ Project Manager for the S10 million Adak Small Boat Harbor Development. This project consists of
developing concepts to completely revamp and enlarge the existing facility to accommodate fishing and
supply vessels for the area’s developing fisheries. PND has completed the geotechnical investigations,
bathymetric and upland surveys, inspection of existing facilities, developing a funding document and
proceeding in permitting to assist the City' of Adak in obtaining the necessary funding for this project.

*+ PND Project Manager for BPXA’s review of the slope protection for North Star Island located in
Prudhoe Bay. This is a multi-disciplinary approach to review the adequacy of the existing slope protection
and retaining walls and make recommendation, if appropriate, for improvements.

+ Project Manager for investigation of an exposed pipeline located in the Cook Inlet. The exposed portion
of the pipeline is located in the inter-tidal area and is subject to ice attack. We reviewed existing data,
made recommendations for additional data gathering and produced a report on repair alternatives.

Peratrovich, Nottingham & Drage, Inc.
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* PND Project Manager for preliirunary dock design for the development of die Point Thompson Project
located in the Beaufort Sea. The dock has an 150° face with two mooring bollards and two addidonnl
mooring points and is designed to accommodate 100’ x 400° barges, transit loads up to 5400 tons, and
resist multi-year ice and storm events. As part of this project we also evaluated West Dock Causeway’s
Dock Posidon 2, also located in the Beaufort Sea, for transit loads up to 2.7 million pounds.

+ Project Manager developing barge mooring concepts for a Gsh processing plant located in Akutan. These
concepts were designed to accommodate the local ddal range, and minimize any interference with
ongoing operadons.

+ Project Manager for City of Chignik’s $8 million Regional Cargo and Public Dock Facility Project. This
project consisted of developing concepts to develop a 300-foot heavy capacity dock (-30 mlhv dock face)
along with 8 acres of new uplands which is tc be used for business development; fuel storage and sales;
boat storage and repair; container processing and storage area; ferry berthing and staging; and addidonal
buildings as required. PND has completed the geotechnical invcsdgations, inspected the exisdng facilities,
permitted the project, developed preliminary plans and cost estimates, and developed a funding document
to assist the City of Adak in obtaining the necessary funding for tins project.

+ Project Manager for City of Unalaska’s Spit Dock Inspection and Evaluation. The work consisted of an
above water inspection of a steel pile supported dock and a floating mooring dock. The docks were
inspected for corrosion, damage and general deterioration and recommendations were made for remedial
action.

+ PND Project Manager for Conoco Phillips Alaska, Inc.’s NPRA Project which is the development of a
previously undeveloped area of Alaska’s North Slope Oil Field. PND is responsible for all of the civil
work associated with developing die area’s transportation system consisting of water access, barge docks,
pipeline and vehicle bridges, roads, pads, hydrology, sun'ey and material sources. We arc utilizing ortho-
rcctificd aerial photography, obtaining badiymctry of offshore areas and river channels, conducting on site
reconnaissance, assisting in development of a material source exploratory plan, and developing design
criteria to accomplish these tasks. Ultimately the project will consist of 20v miles of roads, 3 development
pads, and 8 vehicle bridges ranging in length from 40 feet to 1200+ feet.

+ Project Manager for the condition inspection and evaluation of 56 bridges, 6 ,'og transfer facilities and 1
floating dock for the U.S. Forest Service in South East Alaska. The bridge types varied and included log
stringer, glu-lam girder, steel girder and concrete beams and ranged up to 130 feet long. These bridges
were designed for heavy haul loads and were located in 4 different ranger districts on 3 islands. Two crews
were utilized to conduct the inspections and the field work was completed in one week with the final
report following several weeks later.

+ Project Manager for City of Homer’s Harbor Dock Structures Inspection and Evaluation. The work
consisted of a below and above water inspection of two steel pile supported docks, one timber pile
supported dock and a steel boat grid. The docks were inspected for corrosion, damage and general
deterioration and recommendations were made for remedial action.

+ Project Manager for the development of an Alaskan North Slope Marine Facility at various locations to
provide safe mooring for oil spill response vessels sited on the North Slope. These facilities will also be
utilized for loading and unloading oil response equipment as required. Several alternatives were developed
and two are currently being further evaluated for construction. These marine facilities will be located in 6
feet of water and designed to resist winter ice forces and operate safely in summer storms which can raise
the water level by up to 5 feet.

+ PND Project Manager for Conoco Phillips Alaska, Inc.’s CD South Development Project which consists
of a 3.5+ mile road, 40 foot vehicle bridge, connected drilling pad and associated pipelines. PND is
providing conceptual design, final design, construction administration and permitting support for the
road, bridge and pad construction portion. PND is also assisting in the geotechnical investigation for
material site development and obtaining foundation information for the road, bridge and pad elements,

+ PND Project Manager for Conoco Phillips Alaska. Inc.’s CD North Development Project which consists
of a remote drilling pad, airplane strip, and associated pipelines. PND first developed a pipeline bridge
report which surveys all of the applicable pipeline bridge designs, evaluates the various alternatives for
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censtructability, cost and applicability. PND will provide conceptual preliminary and final design for die
selected bridge alternative, permitting assistance and construction administration support for die three
proposed crossings. The bridges will range in length from 455 to 690 feet. PND also assisted in die
geotechnical investigaiion for material site development and obtaining foundation information for the
various proposed pipeline bridge crossings.

+ Project Manager for Conoco Phillips Alaska, Inc.’s Kenai LNG Plant erosion control project. This facility
is located in the Cook Inlet which is subject to 30 foot tides and high eroding cut banks. The erosion
protection consisted of an 875 foot open cell sheet pile retaining wall configuration which was
constructed in three phases over direc years. Services provided included survey, geotechnical
invesdgation, permitting, design and construcdon administradon.

* Project Manager for a multidisciplinary team which expanded the City of Unalaska’s Marine Center Dock
complex to accommodate addidonal*fishing vessels, trawlers, trampers, container vessels, factor}' trawlers,
U.S. Coast Guard patrol vessels, and a State of Alaska patrol vessel. The 59.5 million, 511 foot dock
expansion consists of a combinadon open cell and pile supported dock structure; uplands development;
fuel service; sewer, water, telephone, cable and electrical udliues, service buildings and lighdng. PND
performed bathymetry, survey, geotechnical, permitung, design, bid assistance, submittal review,
fabricadon inspccdon and field inspection services and provided as-builts and a 0&M manual.

* Project Manager for the City of Homer’s Small Boat Harbor Renovation and Expansion. The project
consists of relocating and renovating 30,000 sq. ft. of exisdng timber floats and adding 33,000 sq. ft. of
new timber and concrete vessel moo ing float systems, upgrading utilities, rebuilding vessel sendee
facilities, and rebuilding the exisdng dr ber boat grid. The following sendees were provided: participating
in several public meetings, geotechnical investigations, bathymetric and uplands survey, permitting, design,
construction administration, as-builts and a 0 &M manual.

m Project Manager for the development of a pipeline corridor down a steep 200-foot bluffacross a mudflat
to -15 feet MLLW water depth. The pipeline corridor through the bluff was in support of the Osprey
offshore platform in upper Cook Inlet, Alaska. 'Hie scope of work required development of a safe
concept plan to install the pipelines, discussion related to construction mediods and restoration of tire
bluff, schedules for die work and a construction cost estimate.

+ Project Manager various Cominco Alaska mine and port infrastructure projects including adding fuel
tanks to existing tank farm, radio lower, weather tower, stream hydrolog}’, marine outfall line, runoff
retention basin, road upgrades, and pile foundations for various infrastructure elements. Design
considerations included permafrost, arctic environment, short construction seasons (both winter &
summer) and logistical problems.

+ Project Manager for the City of Unalaska’s Spit Light Cargo and Pot Dock. The project consists of two
open-cell sheet pile docks widi dolphins, mooring bollards, high mast lighting, site drainage, and road
upgrade.

* PND Project Manager for Cominco Alaska’s S185 million Delong Mountain Terminal for the loading of
ore concentrate to be built in the Chukchi Sea (Bering Sea). The project consists of an 2,700-ft. tresde
which will support both a conveyor loading system and a heavy vehicle roadway extending to a deep water
dock. The dock will have two radial arm loaders with fenders and mooring points for panamax sized
vessels. The dock will be located in 32 feet of water with a channel, turning and mooring basin dredged to
-55 MLLW for access. Both gravity and pile supported dock structures arc being evaluated for suitability.
Additionally, there will be associated uplands development to support the new loading terminal. This
project is unique in addressing ice loads on pier and dock structures, rough water construction techniques,
adapting construction schedule to accommodate '(-month ice free construction season, logistical
considerations and utilizing construction off-of-icc techniques.

« PND Project Manager for BPXA’s proposed $650 million Liberty Island oil drilling and pumping island
to be built in the Beaufort Sea. PND’s portion of the project consists of an 150-ft. by 160-ft. open cell
sheet pile cell dock with fenders capable of withstanding multi-year ice impacts and overtopping, site civil
for grading & drainage, oil water separators, foundations for buildings and pipelines, and various
structural elements.
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« PND Project Manager and Coordinator for BPXA’s $9%5"" million Northstar Island oil drilling and
pumping island just constructed in the Beaufort Sea. PN D’s portion of the project consists of an 315-ft.
by 140-ft. open cell sheet pile cell clock with fenders capable of withstanding multi-year ice impacts and
overtopping, foundations for buildings and pipelines, and various structural elements.

* Project Manager/Inspector for inspecting 11 bridges on the Red Dog Mine Haul Road. The road is 54
miles long and provides access to a coastal shipping facility’ located in Northwestern Alaska. The bridges
range in length from 40 to 200 feet and are subject to 24-hour/day heavy loads for 11 months/ycar.
These bridges were originally designed by PND and built in 1986 and are currendy inspected every 3
years. The bridges consist of steel box girders with concrete deck panels, fold down railing, and cither
sheet pile abutments or slopes protected by rip-rap. The inspections consist of inspecdng all of the
various bridge elements, channels, embankments, adjacent roadways and abutments.

+ Pioject Manager for die City of Unalaska’s Litde Soudi America Small Boat llarbor Development. PND
is assisdng the City and Corp of Engineers in developing small boat harbor concepts including light cargo
docks, permeable wave barriers, breakwaters, boat moorage, access roads, utiliues, and uplands
development, dredging and permitdng.

* Project Manager for expansion of City of Unalaska’s small boat harbor. The project consisted of
addidonal floats, extension of water and electrical services, dredging and permitdng.

+ Team leader for a mulddisciplinary team to develop various dock concepts and provide an economic
analysis for expanding the City of Unalaska’s Spit Dock to accommodate addidonal fishing vessels.

o Assisted in development of design for the City of Unalaska’s Dock Posiuon 1 Refendering & New
Dolphin. The project was necessary’ to upgrade an exisdng fendering system which was inadequate for the
larger vessels the dock was servicing. Upgrade consisted of heavy duty fenders and associated dolphin.

+ Provided civil design, administradon, shop drawing and submittal review, and construcdon inspecdon for
two muld-million dollar ADOT&PF dock and equipment facility projects in Prince William Sound. Both
uf these docks were designed as dual function (ferry and ship) facilidcs associated with an upland staging
area. One of the docks was located at Chenega Village and die pioject consisted of an 1/3-mile-long
access road, I/2-acrc staging area, 130-ft. ferry ramp, 270-ft. trcsde dock and a 300-ft. main dock. The
dock located at Tititlck consisted of a 1/4-milc-long access rot.d, 1.5 acre staging area, a 600-ft. trcsde
dock, a 210-ft. ferry dock and ramp; and a 513-ft. main dock. All of the dock structures were pile
supported and required multiple rock anchors due to the shallow overburden over the bedrock. The main
dock structures werc fitted with fenders and bollards for ship tie-ups. Both of these projects were fast
track and went from design to final complcdon in less than two years.

+ Project manager to provide conceptual development alternatives for barge docks, bridges and road
locations to acccs and supply a proDosed mineral development in Western Alaska. 'Hie transportation
concepts were routed over a 60-mile corridor to the Yukon River and a 20-mile corridor to the
Kuskokwim River. Design considerations included permafrost, ice roads, and river transportation.

+ Team member responsible for road, bridge and barge dock layout and design for a 60-milc road system in
north-western Siberia, Russia. Initially obtained mapping and developed conccpaial transportation system,
then traveled to Russia to verify original layout and make adjustments as required. Also conducted on site
pile load tests to establish load bearing capacity of local soils.

+ Assisted the PND Project Manager for the proposed Denali Pipeline Project (MAPCO) from North Pole
to Anchorage via lhnks Highw ay Corridor. Project provided geotechnical assessment of the route, analysis
of bridge crossings, route mapping, route selection and preliminary design concepts for an underwater
crossing of Cook Inlet, property ownership maps, and concepts for routing pipeline through the complex
Port of Anchorage facilities and buried utilities.

+ Team leader for extending existing fuel system onto dock expansion in Dutch Harbor.

+ Assisted in the design of ARCO West Dock Causeway (700-foot bridge combination) located on the
Alaskan North Slope; provided cost estimates; conducted tension pile load tests on spin fin piles; and
participated in construction inspection and administration services. This bridge was unique in addressing
arctic, salt water construction considerations consisting of ice loads, scour and permafrost issues.

* Project Manager/Inspector for inspection of various bridges located on the North Slope of Alaska. These
bridges represent a variety of bridge construction styles including timber glr-lam, bailey bridge, and steel
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box girder with concrete deck panels. These bridges are unique in addressing arctic, both salt and fresh
water construction considerations consisting of ice loads, scour and permafrost issues. The inspection
schedules vary with the major bridges being inspected every 2 years and die other bridges being inspected
approximately ever)’ 4 years. The inspections consist of inspecting all of die various bridge elements,
channels, low water crossings, embankments, adjacent roadways and abutments.

+ Provided cost estimation services for constructing and operating an airport in Russia.

+ Provided civil design, field construction engineering, inspection and surveying for the Unalaska Marine
Center, Unalaska. 730 feet of cellular sheet pile bulkhead dock, support piles, fenders, mooring dolphins,
concrete paving, grading, utilities, quarry, and drainage capable of servicing container vessels.

References: References: Craig Dotson, Conoco Phillips Alaska, Inc. (907) 265-1089; Carey Meyer, P.E., City
of Momer, (907) 235-3170; Dave Kemp, P.E., City of Unalaska, (907) 581-1260.
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MAYNARD TAYLOR, P.L.S
Senior Surveyor/ Field Survey Coordinator
Peratrovich, Nottingham & Drage, Inc.

Registered Professional Land Surveyor, Alaska, 1988
Hazardous Waste Operations and Emetgemy Response Certified

B.S., Political Science, 1973, University of Utah
Post Baccalaureate Studies, Stave)' Technology, 1985, Anchorage Community College

Member, Alaska Society o fProfessional Land Surveyors

Mr. Taylor has more than 30 years of surveying experience statewide. His experience encompasses project
management, professional survey duties, large mapping projects, boundary surveys, Alaska Tideland Surveys,
hydrographic surveys, photogrammectric control surveys, subdivision surveys, asbuilt and design surveys. He
has extensive experience working in remote locations, as well as years of experience surveying in cides, towns
and villages throughout Alaska.

He was lead surveyor on die Alaska Geographic Data Base contract with the Bureau of Land Management,
helping to create a Land Information System covering the State of Alaska. He has experience in DOT/PF
Highway construction surveys as well as construction inspection. He has a working knowledge of the newest
sun'ey technology, including electronic Theodolites with data collectors; GPS systems; depth sounders that
allow positioning interface to be downloaded with depths via data collector; and the latest CAD software for
producing a final product.

Mr. Taylor’s experience in Valdez includes a predesign survey for the addition of a pool at Valdez High
School; dock face bathymetry for Petro Star, Inc.; a Valdez Fisheries Development Association buny sun’'ey;
and surveys in conjunction with a Valdez Harbor Improvements project.

Mr. Taylor has sen’ed as part)’ chief on numerous large subdivision projects in Anchorage, raking them from
boundary control survey and design sun'ey, into construction sun’ey and finally to the setting of property
corners. Examples include Concord Hills Subdivision, Bayshore Subdivision, Foxhall Subdivision, Tudor
Centre and Fox Ridge Subdivision.

Additional key project experience includes a Municipality of Anchorage 4di and 3rd avenue; design study, an
Alaska DOT/PF Arctic Boulevard design survey and mapping project, numerous Alaska Tideland Surveys,
and rigl.t-of-w.ay Platting for the City of Unalaska. He has also beci involved in survey work on subdivisions
and repla's throughout the state.

In the Ma'-Su Borough, Mr. Taylor’s assignments have included work on the Little Otter Subdivision
Addition #1 O&T Co.). He provided a boundary survey, subdivision design (lot configuration and road
layout, to meet with Mat-Su Borough requirements), location and plotting of the 100-ycar floo lhazard zone,
setting propcttv corners, and preliminary to final platting.

1le assisted in surveys f > the Port MncKcnzie project, helping to create a large single-tract subdivision to use
as a toragc pad for the Port. PND surveyed surrounding lands to determine natural section boundaries and
performed survey control for Aeromap, Inc. to generate photogrammctric mapping of the area. Because of
the thick foliage and rough terrain, PND surveyors ran vertical verification checks beneath the tree canopy to
verify aerial mapping.
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Mr. Taylor also was instrumental in providing research, Geld surveys, note reduction, calculations, State
platung coordination, and review for final ATS recording for Alaska Tidclands Survey #1312 at Point

MacKenzie.

For the Sourdugh Subdivision in Wasilla, Mr. Taylor assisted in surveying a parcel of approximately 53 acres
just outside Wasilla. To aid in development costs, the entire parcel was designed and approved as a master
plan with the Mat-Su Borough. Phase I design included 14 lots and one large tract.

Mr. Taylor also has been involved in many other types of projects statewide, including the Nomc-Council
Highway upgrade, the Wood River TikChik Hydro Project, the Kahiltna/Department of Natural Resources
Alaska State Subdivision, and Kotzebue Airport Construction.

References: Gerald Jennings, DNR Division of Land Cadastral Surveys, (907) 269-8516: John Sharp, Alaska
Department of Transportation and Public Facilities, (907) 269-0713; Robin Hall, City of Unalaska, (907) 5S1-
3100.
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DEMPSEY S. THIEMAN, P.E.
Senior Engineer
Peratrovich, Nottingham & Drage, Inc.

Registered Civil Engineer (CE 9974), Alaska, 1999
Certified Welding inspector #9805002280

B.S., Civil Engineering, 1994, California Polytechnic State University

During Mr. Thieman’s tenure with PND. he has worked primarily in die areas of structural, civil, and marine
design, contract administration and construction inspection. He has proven his knowledge of engineering
design and construcdon on many successful projects.

Mr. Thieman has designed numerous marine mooring facilities and docks. Most recendy, he designed a heavy
duty travelift style sheet pile barge dock to be used for the construction of the new Oakland Bay Bridge in
California. This 545 ton travelift will be used to load precast bridge segments weighing up to 800 Tons onto
transportadon barges. In addidon, he recendy designed the Alaska Marine Lines Barge Dock facility in
Cordova, Alaska, constructed in 2002. He acted as one of the lead engineers for the S3 million Westward
Seafoods Dock, a pile supported “T” dock and dolphin system located in Dutch Harbor, Alaska. Mr.
Thieman served as the designer for the city of Valdez small boat harbor (SBH) boat launch float replacement
as well as the Valdez SBH gangway upgrade retrofit project. Mr. Thieman performed the design of the
upgraded heavy-duty Tendering system and the small boat float expansion for the SERVS dock in Valdez. He
also designed the Allison Point and Dock Point DNR Marine Recreational Facilities also located in Valdez.
He has assisted in die design of several barge mooring facilities in the Prince William Sound area for the
Alyeska Pipeline Sendee Company. The Buoy “E” project, which earned a Lincoln Arc Welding Foundation
Award for innovative structures, was designed as a single pile mooring system in over one hundred feet of
water.

Mr. Thieman served as the lead designer for two highway bridges in Unalaska, Alaska, the Pyramid Creek
Bridge and the Steward Road Bridge. He acted as one of the lead engineers in the design of two heavy duty (3
million Ib. gross vehicle weight) drill rig bridges for the development of a new oilfield as well as two
innovative heavy duty river channel crossings with submersible steel and concrete bridges on the North Slope
of Alaska (this project earned. He also acted as designer and inspector for the Central Creek Bridge Decking
project a heavy-duty drill rig bridge at Milne Pt, Alaska. He designed an avalanche diversion berm, a 900-ft
long, 45-ft high earth stiucturc located above the Alyeska terminal in the mountainous Valdez area.

Mr. Thicman’s inspection experience includes general construction, welding, special inspection or buildings,
condition and forensic inspection of existing structures. He has had his American Welding Society CAWI
certification since 1997. He served as special inspector for the timber foundation reconstruction of four
bridges along the Alyeska pipeline; and for construction of the S28 million Goldcnvicw Middle School in
Anchorage, inspecting concrete reinforcing, structural steel bolted connections and structural steel fire-
proofing. He served as field engineer/inspector for construction of the $10 million Kuparuk River Channel
Crossings, involving heavy structural welding, 1,000 cubic yards of winter-placed high-strength concrete,
concrete reinforcing, earthwork, gcotextile retaining walls and concrete slope protection. He also served as
special inspector for die $70u,000 Solomon Gulch Fish Hatchery Shore Modification in Valdez, which
included installation of a single open sheet pile cell, boat launch ramp, site grading, armor stone shore
protection and concrete. Mr. Thieman inspected the Valdez Container Terminal floating dock, transfer
bridges and trestle for its 15-year condition inspection.

References: Burt Roscnbluth, ConocoPhillips Alaska Inc, 907) 265-1052; Rod Dewalt, Alaska Marine Lines
Inc.. (360) 354-8858; Francis Engle, City of Unalaska, (907) 581-1260.
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CHRIS WEST, EIT
StaffEngineer

Peratrorich, Nottingham & Drage, Inc.

Engineer-in-Training, 2001, Alaska

B.S., Civil Engineering, 2001, Brigham Young University, Provo, UT

Chris West is a staff civil engineer with 1-1/2 years of Alaska design experience. Since joining PND upon
graduation, he has woiked in varying capacities on a wide range of projects including schools, roads,
churches, industrial facilities and master plans. His assignments have encompassed site layouts, road design,
and construction administration.

The following arc representative of Mr. West’s experience:

m Valdez Harbor Upland Improvements, Valdez - Involved with site design for this upland
improvements project.

m  Arctic Boulevard, Anchorage - Assisted with road design of Arctic Boulevard.

m Ron Larson Elementary School, Wasilia - Involved with site design for the school, including the
design of a '/a-mile entrance road.

* Meadow Lakes Elementary School, Wasilia - Assisted with on-site well and septic system design, as
well as access road design.

m Denali Elementary School, Anchorage - Involved with site design of this facility, which is currendy
under construction; also providing construcUon administradon sendees .

* Unalaska Elementary School - Assisted widi site civil design tasks.
* Sherrod Elementary School, Palmer —nvolved with site design of this school.

m Good Shepherd Lutheran Church, Wasilia - Served as project manager for this project, which
included site renovations and improvements.

m  Kasitsna Bay Research Facility, near Seldovia - Involved with site design for this new' facility. The
project included die design of a short entrance road and staging area.

m  Boy Scouts of America Camps Master Plan, Mirror Lake —Served as project manager for BSA in the
preparation of a master plan for 40+ acres of Boy Scout camps. The master plan included die
conceptual layout and design of access road and trails throughout the camps.

References: Larry Peck, Architect, Lawrence H. Peek Architects, Anchorage, (907) 562-6001; Blase
Burkhart, Architect, Kumin Associates, Anchorage, (907) 272-8833; Floyd Sheesley, City Engineer, City of
Valdez, (907) 835-4313
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JENNIFER WILSON
Senior Environmental Scientist

Peratrovich, Nottingham & Drage, Inc.

Certificates. 40 Hot/rH A Z ICOPER and 80 Hour Hazardous Worker Training
Confined Space el~HAZC.OM Certificates
Registered Washington State Site Assessor

MBS, Emvvnmcnta/Studies, 2000, The Erngncn State College, Olympia, Washington
BS, Eiwiivnmental Science, Western Washington University, 1995, Bellingham, Washington
AAS, Science, 1993, Tacoma Community College, Tacoma, Washington

Ms. Wilson is an environmental :icntist with seven years of professional experience specializing in
transportation issues. She has a variety of experience including permitting in Washington, Oregon, and Alaska;
project management; and hazardous material investigations and cleanups. Her permitting experience includes
Oregon’s Joint Permit, US Army Corps of Engineer permits, Coastal Zone Consistency in Oregon and Alaska,
and easement and tideland procurement from several states. Ms. Wilson works with many different clients
including municipalities, dues, villages, state and federal agencies, and private sector clients. She also supports
other environmental projects including environmental documentation for hazardous materials sites, spill
prevendon programs, Environmental Assessments, and Environmental Impact Statements. Ms. Wilson was
previously with the Washinp"'ii State Department of Transportation Hazardous Materials Program, where she
received training and exp e in working with hazardous materials both in the design and cleanup phases.
Her experience includes work g on projects where RCRA, CERCLA, and related state regulations apply.

Ms. Wilson’s relevant project experience includes the following:

» Hazardous Materials Specialist, various projects. Ms. Wilson’s experience with the WSDOT Hazardous

Materials Program included conducting site investigations and documenting results. 'Hie
documentation and recommendations were integrated into design to minimize risk to the department
while maximizing the design and available funds. Ms. Wilson was also the lead developer and trainer
tor the department’s Spill Prevention Program. This was a ground breaking program designed to
reduce and eliminate unnecessary and preventable spills and violations of permits during construction.
The program included training for contractors in writing and implementing the plan and training for
engineers in reviewing and enforcing plan components. The key factor in this program is to identify
potential waste and spill sources and to implement operating procedures, including having the
necessary equipment on hand, t >prevent, contain, and cleanup spills.
Project Lead and Lead Writer, Glacier Bay National Park and Preserve Environmental Impact
Statement on Vessel Quotas and Operating Requirements for Ecology & Environment, Inc.
Coordinated writing of three subjects in this EIS for the National Parks Service, including Coastal
Gcomorphology, Oceanography, and Fjord Dynamics. The project included a Technical Memorandum
on Vessel Wakes, which required the development of a model to determine the effects of vessel
generated wakes on a large coastline. Mr. Wilson wrote and/or edited all sections of the Technical
Memorandum and the EIS for publication. She worked with other PND Engineers and sub-
consultants to complete the content of the Technical Memorandum.

m  Project Lead, AUFS-W Fiber Optic Telecommunications project, Oregon and Alaska. PND Engineers
is responsible for obtaining all required permits to land fiber optic telecommunication cables in Oregon
and Alaska. Ms. Wilson is responsible for obtaining all permits and coordinating the survey activities in
Oregon and Alaska. The survey includes working with our in-house survey crew for the upland survey
and coordinating with the deep marine survey firm. The surveys conducted by both firms were
combined into a single map and report.

m  Project Lead, various Gundcrboom, Inc. projects. Coordinate PND Engineers staff with Gunderbooni
staff for project development, design, and implementation. Projects are in many states (New York,
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CHifornia, Washington) and involve many different staff members. Each project is unique and with
different needs and requirements. The Gunderboom system is designed and engineered for each site.
Projects include a noise attenuation report for the CalTrans East Span Oakland Bay Bridge, Marine Life
Exclusion System11l projects in California and New York, and Contaminant Exclusion system in
Washington.

Permitting Specialist, various projects. Ms. Wilson was responsible for obtaining all permits for the following
projects:
¢ Kasitsna Bay NOAA Laboratory Redevelopment, Alaska. Coastal Consistency Determination, L'SACE
Section -104 permit, Tidelands Easement, Critical Habitat Area Permit, and Wastewater & Water System
upgrade approval.
e Skagway Railroad Dock Extension, Alaska. Coastal Consistency Determination, USAGE Section 404
permit, and Tidelands Easement.
e« Coffman Cove Road, US Forest Service, Alaska. Coastal Consistency Determination and USAGE
Section 404 permit.

References: Hal Dryer, Gunderboom, Inc., (907) 349-7008; Terry M. Stephens, Washington Department of
Transportation (360) 570-6656; Bruce Rein, GClI Communication, Inc. (907) 868-5633.
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VALDEZ PETROCHEMICAL FACILITY FEASIBILITY STUDY
PND RELEVANT PROJECTS

PND isfamiliar with alt aspects ofmarinefeasibility and site-civil studies relative to potential development ofapetrochemical
complexin Ya/de~ The followingprojects exemplify P N D § experience relevant to theproposed study and the Valde~ area.

ANDERSON BAY LNG PORT, Valdez, AK

PND provided Yukon Pacific Corp. in 1986 with refined conceptual layouts for a proposed deep-water liquid
natural gas port facility at Anderson Bay, located along the south shore of Valdez Ann, immediately west of
the Alyeska Pipeline Sendee Company Tcnninal. Work included development of conceptual plans for a main
berthing facility to accommodate 1,000-foot-long, 125,000-cubic-mcter vessels; a combination cargo and fuel
dock; a ferry loading facility; and a barge landing facility. Conceptual site grading plans, including dock
layouts, staging areas and roadway positioning, were provided for the 200-acre site, its were preliminary spoils
disposal plans to accommodate over 7 million cubic yards of fill composed of till, rock, and waste material.
Seven locations, each within 1-1/2 miles of the facility, were identified by the client as potential disposal sites,
and three alternate disposal plans were furnished. Total estimated construction costs for the terminal were
approximately $900+ million.

TRANS-ALASKA GAS SYSTEM RIVER ENGINEERING, Alaska statewide

A proposed Trans-Alaska Gas System (TAGS) Pipeline would cross a variety of river and stream types from
P.udhoe Bay to Valdez. River engineering considerations for buried pipeline crossings were just one aspect
0:.'a design study completed by PND for Yukon Construction Company in 1986. The information protided
through this study was used during the pipeline route selection process, and subsequently in preparation of
the Environmental Impact Statement. General criteria for design and construction of buried crossings on
rvers and streams were identified with the benefit of PND's extensive experience in a wide range of settings -
from small, deeply-incised streams, to wide, braided rivers. A classification system was developed based
primarily on morphology and flow potential characteristics, since design criteria me strongly affected by these
basic variables. River processes were outlined, with specific reference made to the effects and potential
hazards of these processes on a buried pipeline crossing. The primary river processes included in the study
areawere river bed degradation, local scour, lateral channel migration, floodplain scour, river ice and aufeis
effects, channelization of flow', sedimentation, and effects of nearby man-made structures. PND presented
general criteria for design of river and stream crossings, including crossing location, alignment, burial
elevation, determination of degradation and local scour, determination of the active floodplain, design flow'
considerations, and erosion control. Finally, recommendations for consuuction criteria were presented with
special emphasis on techniques and procedures to minimize the short-term and long-term impact of
construction on the existing natural river regime.

CHIGNIK DOCK PROJECT, Chignik, AK

The ongoing Chignik Dock Project is a 7.4-acrc open cell sheet pile fill dock being developed for the City of
Chignik. The use of inexpensive spoils from dredging of the Chignik small boat harbor will provide for avery
inexpensive and functional facility. The eventual $8.5 million dock will comprise a ferry dock, a ship lift
capable of lifting 100-ton boats, and substantial uplands that will include ferry staging, transient container
storage and maintenance areas. This project is significant because the City of Chignik is planning to tie
together three local villages - Chignik Lakes, the City of Chignik and Chignik Lagoon - by road within the
next few’years, and Chignik wall serve as the regional port for the area.

WILLIAMS ANCHORAGE PORT DEVELOPMENT, Anchorage, AK

This project involved expansion of an existing waterfront at the Port of Anchorage. The 1,100-foot retaining
surface had to be capable of resisting extreme ice, waves and erosion. The expansion was necessary to
provide room for a railroad track loop suitable for turning and staging an entire fuel car train. Fuel delivered
by train to the Port of Anchorage is stored and dispensed through marine, pipeline and land links. Alternative
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designs initially included a rock-armored buttress and an anchored 'Z' pile bulkhead. J-lowcver, the open cell
oulkhcad solution offered an approximate 25% savings ($1 million). About 1,200 tons of flat sheet pile was
used in the project. Other open cell structures built over the past 20 years have collectively endured more
than 3,500 earthquakes and weathered extreme environments of moving ice masses 6 feet ihick and die
cyclical loading of waves 14 feet in height. PN D provided design and contra :t documents, including plans
and specifications, suitable for contractor bidding or negotiation. Assistance in materials procurement and
contractor selection was also provided. This project was completed in 2001 for $3 million.

DOCK UPGRADE STUDY, Kenai, AK

PND performed a study to upgrade Kcnai Pipeline (KPL) Dock to allow berthing of 125,000 dwt vessels.
This project included completing a smjctural analysis and preparing a report on the platform, supporting
piles, pile-soil interface, outer and intermediate finder assemblies and mooring dolphins regarding their ability’
to withstand the controlling loads imposed by berthing a 125,000 dwt, 150-foot-wide ,ressel and a 70,000 dwt,
140-foot-wide vessel, with a maximum berthing velocity of 0.15 m/sec.

PORT MACKENZIE DEVELOPMENT, Southcentral Alaska

Development of Port MacKenzie, in the Matanuska-Susitna Borough in Southcentral Alaska, included design

by PND and construction of a cost-effective . ;

gravel and sheet pile bulkhead dock, to -20 feet f

MLLW. The $8.25 million development project,

with $6.75 million appropriated by the Alaska

Congressional Delegation, plus 20% matching

funds from the State of Alaska and the

Matanuska-Susitna Borough, was a Federal

Highway Administration liigh priority project.

An additional feder 'appropriation of $4.5

million would enable malting ferry service

between Anchorage and the new port a reality.

Port MacKenzie offers 1800 acres of industrial

and commercial development opportunity.

Adjacent lands offer more than 7,000-acres for

residential and commercial development. Potentially, Port MacKenzie could become an international port and

industrial site with the following features:

» Access to the Pacific Him transportation routes

» Natural Resources such as gas, oil, minerals, gravel, timber, and agriculture

» Infrastructure such as ferry service, road access, low cost electricity, natural gas, telecommunications, and
water.

e The site is currently under consideration to support module fabrication and loading operations for
oilfield development.

The port facility was dedicated in December 1999. Final cost was $7.1 million, which is more than 10% below

the Engineer's Estimate.

NIKISKI DOCK FEASIBILITY STUDY, Nikiski, AK

In early 1990, PND performed a feasibility study and furnished preliminary designs for a major multiplc-use
refinery dock to be located near an existing dock in Nikiski, near Kenai, Alaska. In order to achieve the. 50-
foot water depth at pierhead line, necessary to accommodate 140,000-ton 900-foot-long tankers, as well as
barges and smaller vessels, the solution required nearly 1/2-milc of trestle approach dock. Two alternatives
were presented. The first was a light-capacity dock, designed to accommodate ITS20 trucks and normal
highway loads, and the second was a heavy-duty dock able to sustain normal vehicular loads, 988 front-end
loaders, and a 150-ton mobile crane. The light dock feantred a 16-foot-wide approach, and a 200-foot-long by
60-foot-wide dock head with heavy fender systems, two breasting and four mooring dolphins, pow’cr capstans
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and quick-release hooks, catwalks, fuel lines, and associated utilities such as lighting. The heavy dock was of
similar design, however, the dock approach was 30 feet wide and the dock head measured 90 feet wide by 300
feet long. Both docks were designed to withstand strong currents, liigh winds, and floating ice forces, which
arc expected to exceed 200 tons per pile. Estimated construcdon cost was $26 million for the light dock, and
$29 million for the heavy dock.

SEWARD COAL PORT DESIGN, Seward, AK -Hus project (right) was necessary to support an 80,000-
rcn-per-year coal export operation, and PND's participation was distinguished by receipt of a national award
from the James F. Lincoln Arc Welding Foundation. PND engineered the ship basin and marine facilities, in
addition to foundations for upland coal-

handling facilities. The port incoqgroratcd

five breasting dolphins, one of which was

located in excess of 100 feet of water, and

a slip-over fender system, which rests on

the dolphins, and which safely moors the

130,000 DWT bulk cargo carriers that

transport Alaska coal to Korea.

Illumination, and electrical and water

systems were also devised, as weie

modifications to the ship loader and

trestle. Fast-track design enabled the $20

million development, Alaska's first joint

venture with a Pacific Rim neighbor, to be

constructed and operational within a year.

ALASKA GAS LINE HYDROLOGY STUDY, Alaska to Alberta, Canada

In anticipation of construction of die North American Natural Gas Pipeline Project (Alaska to Alberta),
PND identified data gaps in existing data sources, conduct winter and summer fieldwork to fill the gaps that
arc identified, and produce an early assessment of stream crossings along the proposed pipeline routes
appropriate to supporting application requirements. The work will consist of tabulating and categorizing
stream crossings, noting major or problematic streams, and collecting field observations of winter conditions
at selected streams.

ALASKA PIPELINE CO. PIPE REBURIAL NEAR BURNT ISLAND, Burnt Island, AK

During a routine pipeline inspection, representatives of the Alaska Pipeline Company, a subsidiary o f Enstar
Alaska, Inc., observed exposure of approximately 300 feet of their dual 12-inch-diamcter concrete-coated gas
pipelines. The pipelines were installed in 1960 in an active Cook Inlet channel near Burnt Island and provide
transmission of the primary natural gas supply from the lower Cook Inlet offshore gas field to Southcentral
Alaska, mainly Anchorage. Scour appears to have occurred in this area in the past, but has never before
caused exposure of the pipelines, although the area settled an estimated five feet during the 1964 earthquake.
The pipelines arc buried in unusually fine-grained soil comprised of glacial sediments and arc subject to a
unique flow phenomenon resulting from Cook Inlet tides. Specifically, when the tide drops below -4 feet
MLLW (approximately 25 times or 6 hours annually), the incoming tide is delayed from entering this side
channel. When the water begins flowing into the channel, it travels at velocities ranging from 12-16 fps. Ihe
force of the incoming rush of water results in extreme vibration of the unsupported pipelines, subjecting the
exposed pipelines to large amplitudes ranging from several inches to approximately one foot, and frequencies
of 40-50 cycles per minute. Each event usually lasts for less than 15 minutes but subjects the unsupported
pipelines to large stresses. The combined team of civil contractor Conam, marine contractor American
Marine and PND presented a work plan and target budget that was accepted by the owner. The plan, as
implemented by the team with the full support of the owner, is presented in this paper. The results of the
repair included both onshore excavation of sills and sand by conventional methods and offshore dredging
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using a jet sled towed from an anchored barge. The pipelines were partially reburied and further protected by
2-cubic-yard fabric bags filled widi native soil, which were installed over the pipelines by helicopter. The
results of the repair appear satisfactory, and Enstar will continue to monitor the site.

FUEL-LOADING FACILITY REJUVENATION, Anchorage, AK

Tesoro retained PND to design and administrate repairs to their bulk loading facility at the Port of
Anchorage. This one-acre paved area straddles the old meander line of Cook Inlet, and the soils are a
combination of imported sand and gravel along with the original clay, silt and organics. PND's design, which
is presently nearing completion, provides for improved drainage and better soils; utilization of gcotextiles to
support durable long-lasting pavement; and an oil spill containment area consisting of a heavily-reinforced
concrete slab (to support tanker truck traffic), and a concrete and asphalt berm. Work has included
topographic surveys and soils exploration services. Total estimated construction costin 1990 is under
$300,000.

MAPCO PIPELINE PROIJECT, Fairbanks, AK
PND worked with Associated Pipeline Contractors, Inc. in support of MAPCO Pipeline Company’s
investigation of a new 390-inile, 16-inch-diamctcr products pipeline from the MAPCO Refinery at North
Pole, Alaska to MAPCO’s tank farm at Anchorage, Alaska. The proposed route follows the Alaska Railroad
alignment. The project included the following tasks:

m  Preliminary route reconnaissance.

* Conceptual designs for pipe burial in permafrost, discontinuous permafrost, silts, clays, glacial

outwash, peat, and sands.

* Investigation of subsea pipe burial for the Cook Inlet route pordon.

m  Base maps for environmental assessment of the route.

m  Conceptual design for typical pipe burial, crossing of existing DOT&PF bridges, new crossings and
Cook Inlet stibsea pipeline.
Right-of-way verification and lease hold maps.
Ownership research base maps for utilization by title search.
Survey ground trutliing at crossings, bathymetry for rivers, topography for valleys.
Data research for corridor, met with landholders, and collected data base.
Rough-order-of-magnitudc cost estimates for the project.
A similar route was previously investigated for a different client.

* m m X%

WESTNORTHERN LIGHTS PIPELINE REROUTE, Anchorage, AK

When the Municipality of Anchorage rerouted West Northern Lights Boulevard to pass under the Alaska
Railroad, Tesoro weas required to relocate approximately 1,000 linear feet of 8-inch-diamcter pipeline. PND
prepared plans and specifications for repositioning the petroleum products pipeline; assisted in bid
evaluation; provided inspection services; and supported Tesoro by coordinating with the City, various
contractors, and utility companies. This fast-track project was constructed in less than one month in 1986,
for a consuuction cost of $150,000.

TESORO PIPELINE PROJECT, Fairbanks to Kcnai, AK

An engineering study was pcrfonned to build a pipeline to carry fuel from Fairbanks to Kenai. As part of the
preliminary design engineers required river crossing infomration for all streams that would be crossed by the
proposed pipeline. Smaller streams were measured, profiled and cross sectioned using a tag line, waping rod
and level to obtain information. Intermediate streams were cross-sectioned using an inflatable rubber raft
with a 25' fiberglass rod for depth and position.Thc larger rivers such as the Susitna River w'crc cross
sectioned using a jet boat equipped with a Raytheon survey fathometer to determine river depth. T he boats
position as it ran from bank to bank; was obtained with a shore based total station shooting constant angles
and distances to prisms mounted on the transducer.
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TRANS-ALASKA GAS SYSTEM RIVER ENGINEERING, Statewide

The Trans-Alaska Gas System (TAGS) Pipeline crosses a variety of river and stream types from Pruclhoe Bay
to Valdez. River engineering considerations for buried pipeline crossings w'ere just one aspect ofa design
study completed by PND. The information provided through this study was used during the pipeline route
selection process, and subsequently in preparation of the Environmental Impact Statement. General criteria
for design and construction of buried crossings on rivers and streams were identified with the benefit of

PN D’ extensive experience in a wide range of settings—from small, deeply-incised streams, to wide, braided
rivers. A classification system was developed based primarily 01l me phology and flow potential
characteristics, since design criteria are strongly affected by these basic variables. River processes w'ere
outlined, with specific reference made to the effects and potential hazards of these processes 01!l a buried
pipeline crossing. The primary river processes included in the study area were river bed degradation, local
scour, lateral channel migration, floodplain scour, river ice and nufeis effects, channelization of flow,
sedimentation, and effects of nearby man-made structures. PND presented general criteria for design of river
and stream crossings, including crossing location, alignment, burial elevation, determination of degradation
and local scour, determination of the active floodplain, design flenv considerations, and erosion control.
Finally, recommendations for construction criteria were presented with special emphasis on techniques and
procedures to minimize the short-term and long-term impact of construction on the existing namral river
regime.

TERMINAL OIL SPILL RESPONSE FACILITIES PRELIMINARY MASTER PLAN, Valdez, AK
In June 1989, PND and its subconsultant, Kumin Associates, were retained to formulate a preliminary master
plan for proposed oil spill response facilities at the Valdez Terminal. The purpose of this effort was to clarify
issues and delineate critical decisions that must be made prior to starting more detailed planning, or
preliminary design. The ensuing product w'ould consist of conceptual building and harbor layouts, with order
of magnitude cost estimates and appropriate narrative descriptions of planned facilities included as well. A
series of interview's and meetings was held in Anchorage and Valdez in order to ascertain the needs of both
management and operations personnel. During the course of these meetings, if was decided that separate
facilities were needed for terminal-area spills and offshore spills. Following these initial discussions, a "Space
Requirements Program™ was developed to identity marine and building component spaces, and their
individual needs, sizes and concerns. Concept designs for the support buildings w'ere derived from this
program. It was determined that the terminal response area would require upgrades to the existing small craft
harbor; utilities extended to dock-side vessels; and a 26,418-square-foot response building which would
accommodate warehouse, boat repair and clean up facilities on the lower level, and communications/dispatch
and administrative support on the upper level. The offshore response base would consist of a sheltered
location lor mooring barges and SERVS (Ship Escort Response Vessel System) craft; utilities extended to
dock-side vessels; new uplands near Saw' Island; a proposed Tug Operations Building; and a 36,682-squarc-
toor response building with warehouse, equipment repair and clean-up facilities on the low'er level, and
communications/dispatch and administrative support on the upper level. The response buildings were
proposed as steel-framed structures, with metal wall and roof panels. Existing utilities will be extended to the
new buildings wherever possible. It was anticipated that the cost of the facilities would be in the S100 million
range.

PRELIMINARY TANK FARM LAYOUT, Unalaska, AK

In 1986, PND conducted a study and prepared plans for development ofan 800,000-gallon bulk fuel storage
facility to be located behind the city dock in Dutch Harbor. The design involved positioning two 400,000-
gallon tanks in a limited space between the dock and a steep mountainside. PND’s solution minimized the
need for rock excavation and incorporated vertical reinforced concrete containment dikes to minimize space
requirements,

SERVS/VEOC CENTER, Valdez, AK
Subsequently, PND was design team lender for Alyeska's Ship Escort Response vessel System/Valdez
Emergency Operations Center (SERVS/VEOC) design/build project. The PND team consisted of civil,
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structural, marine, architectural, mechanical, electrical and corrosion expertise. SERVS/VEOC is a 25,000-sg-
ft facility on the Valdez waterfront, the first permanent home for SERVS since it began operation in 1989
following the Exxon Valdez oil spill. The project included offices, shop facilities, a training center, state-of-
the-art communications, and agency offices for die Coast Guard and Alaska Department oi Environmental
Conservation. The marine component comprises a 200 ft-by-60 ft post-tensioned concrete floating clock,
secured by 200-ft-long mooring dolphin systems constructed with 48" diameter piles and struts. The docking
face is approximately 600 ft. The 4,000-ton dock, built in Washington, was towed by tug to Valdez. East
mooring dolphin piles arc anchored to shallow bedrock with 2 1/2-in-diameter threaded rod. West-side
dolphins are conventional design spin-fin piles in alluvium soils. The dock and dolpliins can easily handle two
400 ft-by-100 ft barges of equipment moored end-to-end along with other SERVS response craft. At each
shoreside corner of the dock, steel and timber wave barriers were installed toward the beach to reduce wave
action behind the dock. A concrete float system provides moorage for small craft. The dock face and
mooring dolphins arc tendered with high-energy rubber bumper systems. The dock itselfis secured with
fender units to allow' soft breasting in all directions. The dock is equipped with electrical and water utilities
along with two cranes. It is accessed by a 120-ft transfer bridge constructed of six girders and prestressed
concrete panels. Both ends of the bridge float on slide bearings. The transfer bridge is connected to a 450-ft
fixed platform trestle, supported at each bent by two 48" diameter piles. The prestressed concrete deck is
supported and grouted to twin heavy steel girders between pile bents. Bent spacing ts approximately 45 ft.
The upland site is approximately 5 acres. Improvements included pavement, storm drainage, heliport, guard
shacks, lighting, security fencing, a 100-ft communications tow-er, and emergency power generation. Ancillary
work included a Itigh capacity offshore mooring buoy and an oil boom protection system surrounding the
local salmon hatchery. The project cost w'as estimated at SI14 million in 1994. Site work included drainage
design, paving, fencing, guard control buildings, utility connects to the City of Valdez, and a helipad.

MODULAR PROCESS BUILDINGS, Beluga, AK

PND provided 1989 structural design services and construction administration for three modular process
buildings located in the Beluga-area oil and gas fields. This vicinity is coastal, and is therefore subject to Itigh
winds, heavy snow loads, and a harsh marine environment. The moduies, the largest of which was 70 tons,
were shop-constructcd, with all mechanical and electrical equipment-in-place. Due to this, they could be
barged to the project site and connected with a minimum of held labor. AH modules were permanently
mounted on steel skids, and were designed to be either dragged from the barge landing, or picked by a crane
and placed on flatbed truck for transport. The completed stmctures were pile-supported, allowing for
erection over marginal subsurface soils and for easy reuse of the buildings at other locations. Design was
completed in less than four weeks from receipt of the client's Notice to Proceed.

VALDEZ MARINE TERMINAL FIELD SUPPORT, Valdez, AK

PND provided civil/structural field engineering services during construction of approximately $40 million
worth of capital and expenses projects at the Valdez Marine Terminal. These projects included construction,
renovation, and inspection of crude oil, ballast water, fire water, and waste piping systems; structural
modifications and additions to four marine tanker berths; installation of offshore remote mooring facilities
for oil spill response vessels; construction of an onshore oil spill response base by constructing new office
facilities, and modification and renovation of an existing dock and warehouse.

GUNDERBOOM AND SANSORB INVENTION AND USES

Over the years, PND has provided environmental engineering services to a variety of clients. Our extensive,
hands-on field experience has been critical to the success of numerous projects, and has allowed us to
develop systems that are carefully engineered to satisfy site-specific requirements. One such system, the
"Gunderboom," is a waterborne pollutant and debris barrier system. Many shoreline construction projects
involving fill, dredging, and underwater blasting have been granted pennits because of the reliability' of the
"Gunderboom™" at halting the spread of materials produced by these operations. The "Gunderboom" has also
proven highly efficient at containment of petroleum spills, and as such was used extensively in the aftermath
of 1989's Exxon "Valdez" catastrophe. Permanent booms arc now in-place to protect environmentally
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sensitive areas from all kinds of pollutants, ranging

from medical waste to fecal bacteria, and

additional applications for the boom arc

continually being explored. PND provided

environmental engineering sendees and applied

research to a unique pctroleum-bascd absorbent

material used for removing spilled oil, grease, and

chemicals. The non-toxic, non-hazardous, and

biodegradable plastic material was invented in

Finland in the 1980's; however, with our applied

engineering research many practical applications

of the material were developed. "Sansorb" rapidly

absorbs liquids lighter than water by capillar)’ action, depending on minute pressure differences at either end
of micron-sized tubes, and the phenomena of surface tension. Sansorb also floats indefinitely. "Xemsorb,"
also utilizing capillar)' action, absorbs most liquids, including water and heavier liquids. Once absorbed, the
liquid, and even some of the associated gasses, are neutralized, because they are in effect "locked" into the
plastic granulates. Th i two products create an opportunity to pick up nearly all liquids, with the exception of
strong organic acids that deteriorate the physical structure of the absorbents. It is not harmful to most natural
environments.

VALDEZ OIL CONTAINMENT CLEANUP, Valdez, AK

For a 10-wcck period during 1989, PND served as engineering manager to Vcco, Inc., the prime contractor
overseeing clean-up operations associated with the Exxon "Valdez" spill. PND provided 15,000 linear feet of
Gunderboom, and staff support also included supervising boom deployment operations; participating in
assessment of beach conditions; and assisting in coordination of contingency equipment mobilization.

VALDEZ BOAT LAUNCH & RAMP

The City of Valdez contracted PND in 1996 to provide design and construction management services for the
replacement of the existing boat launch ramp floats and related improvements at the City’s small boat harbor.
The project consisted of replacing the dilapidated precast concrete floats with modern timber floats, installing
cast-in-place underwater concrete, earthwork and rip rap slope protection. The timber floats were unique in
that they were required to fit around existing driver, piles. A high strength hinged gate was designed to allow
the floats to be easily installed and removed at a later date if required. The floats utilized limber glu-lam
beams with sawn cross-members and timber decking. All structural hinges and connecting members were
galvanized steel. Foam billets with a long lasting polyurediane coating provided floatation. UHMW PE nib
strips were used to protect die dock and boats from damage. Cast-in-place concrete was installed on the ramp
underneath the float to provide impact resistance and prevent erosion. Much of the concrete placement was
successfully installed underwater using a modified mix design. This project was a great success and has
proven to be a good investment for the busy Valdez small boat harbor.

VALDEZ COMMERCIAL BOAT HARBOR EXPANSION

Accomplished in four phases, modifications to the Valdez Harbor consisted of renovation and expansion
efforts which focused on increasing bertliing capacity, storage space, and waterfront acreage. PND first
conducted a feasibility study and needs assessment to determine the expansion requirements of the harbor
over the next ten years, as well as an approach forimplementing these goals. The study identified user groups,
the type of facilities which would best serve future requirements, and the physical requirements of the present
harbor which would require modification in order to meet projections. Work also included assistance in
permitting, soils investigation, and topographic and bathymetric surveys. A five-year capital improvement
plan was developed and prioritized for projects based on overall cost and importance to the harbor expansion
project.
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During Phase 1, the existing basin was enlarged and the dredge spoil placed within a riprapped containment
dike. By recycling the fill in this manner, approximately 15 acres of new staging area was created to
accommodate projected industrial growth and storage of commercial fishing gear. Shoals and other
navigational hazards were removed, and the entrance channel was widened and protected from erosion with
rock revetment, as part of Phase Il. Also as part of this phase, the southern slopes of the inner harbor were
protected with a layer of shot rock riprap. In Phase 111, a concrete float moorage system was installed in the
basin excavated within Phase I. Phase IV work encompassed removing an existing boat-launch ramp,
courtesy float, floating fuel dock, and timber float system. These items were replaced with a new 500-linear-
foot open-cell sheet pile bulkhead and a new' boat-launch ramp, a modern 12- x 75-foot floating fuel dock,
and a high-capacity concrete float system capable of mooring 110-foot tour ships. /Vise included in this phase
were design of a new' fuel system, a high-mast lighting system, potable w'ater and fire-protection systems,
dock-side electrical service, and shore-side landscaping.

Total construction costs were approximately $12 million, and the project was completed in 1987.

VALDEZ MARINE TERMINAL PROJECTS

PND furnished a field engineering supervisor to Alyeska to oversee an on-site staff of discipline field
engineers during construction of over $30 million worth of capital and expense projects. These various
projects arc being constructed on the Valdez Marine Terminal at the south end of the Trans-Alaska Pipeline.
Projects include rccoating of tanker loading berths; upgrading terminal-w'ide cathodic protection systems;
inspection, renovation, and repair of ballast water piping from the berths; relocation and functional check-out
of hydraulic gangway systems; renovation and repair of berth fendcring and catwalk systems; inspection and
repair of terminal fire w'ater piping systems; renovations of existing oily-watcr sewer manholes and sumps;
repair and replacement of crude oil tank farm dike liners; construction of new' underground concrete vaults
for piping access; and construction of new piping systems for inhibitor injection and tank deluge operations.

VALDEZ HARBOR PEDESTRIAN PLAZA, MARINA AND ACCESS

The City of Valdez retained PN D to create an uplands pedestrian plaza and vehicular parking area and marina
floats with gangway access. An open cell sheet pile bulkhead filled with harbor dredge spoils was constructed
that expanded the uplands area adjacent to the harbor. A concrete plaza was constructed with a timber
boardwalk along the perimeter of the bulkhead. The boardwalk has been described as a scenic attraction for
the harbor, and has resulted in increased foot traffic in the area. Concrete floats and an aluminum truss
gangway all combine with the plaza for integral pedestrian amenities.

PIPELINE BRIDGE INSPECTION / INVENTORY

PND whas chosen by Alyeska Pipeline Service Company (APSC) to provide engineering services for bridge
and marine work in an alliance of specialty companies for service of the Trans-Alaska Pipeline (TAPS). In
1994, the Alliance asked PND for assistance in evaluating A6 of its access road and workpad bridges. Many of
the bridges were built as temporary bridges during TAPS construction in the 1970s for access to the pipeline
from the main haul road. Many of the bridges were aging and APSC needed to assess some of the bridges for
providing continued access. PN D initially prepared a report (Phase I) based upon a search of existing
structural, hydraulic and hydrologic information to determine what information was available and what
additional information w'as needed to properly evaluate the bridges. PN D then prepared a second report
(Phase Il) that provided assessment of the structural, hydraulic, and hydrologic conditions. This information
was intended to assist APSC in determining priority of maintenance, repair, replacement, or removal. PND
provided estimated wheel, axle and gross vehicle capacities for superstructures based on the information
available. Qualitative assessment of the substructures were made as information on substructures was
typically scant. Types of bridges included: Acrow' (19), Bailey (1), timber (5), GLB (6), and steel stringer (15).
Seven bridges were multi-span bridges. All of the bridges w'ere analyzed according AASHTO prescribed loads
and materials. The multi-span bridges were analyzed for seismic loads using both pseudo-static and 3-d
dynamic Finite Element Analysis. Ice loads were investigated on piers subjected to ice loads using TAPS and
AASHTO criteria. The steel bridges were also investigated for Fracture Critical Members utilizing AASHTO
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and FHWA recommendations. PN D made additional recommendations and observation for: upgrading,
improved operation and maintenance, weak-link elements that could easily be repaired or replaced, ere. PND
also performed hydrologic analyses on a number of bridges where existing information was inadequate or
contradictory. Hydraulic analyses were performed to determine the 50-year flood water surface elevation for a
number of bridges. Additional recommendations where made regarding scour and erosion protection.

COMMERCIAL FISHERMEN'S DOCK

Valdez Fishermen's Dock was designed as a multipurpose commercial dock with fixed cranes and a boat grid.
Constructed using open cells for fill containment of both the boat grid and dock portion, this project was
both economical and has functioned without significant maintenance.

SPILL CLEAN-UP CAMP MOBILIZATION

In the early stages of 1989’s Exxon "Valdez" clean-up campaign, PND personnel provided site
reconnaissance and civil engineering sendees to locate and plan for field housing facilities, including
coordinating the logistics associated with transshipping self-contained mobile housing units. Due to die
urgency associated with this effort, \vc were granted 24-hour access to helicopter support and were therefore

able to rapidly complete necessary field work.

VALDEZ HARBOR IMPROVEMENTS

Upon completing a Master Plan for the Valdez Harbor in 2000. PND was contracted bv the City ot Valdez to
provide survey, gcotechnical, environmental, design, and construction administration services for an upland
portion of die harbor. Improvements included 5 acres of paved parking, boat storage areas, and boat wash
dovrn and maintenance stauons. The boat washdown and maintenance stations tire unique in that each
concrete surfaced pad has sendee pits, wltich provide the user with bodi water and electricity to service boats
up to 60-feet in length. Due to Valdez being an environmentally sensitive locale, federal and state permitting
was considered and coordinated throughout the design process. Construction for the improvements, which
increased upland capacity by 130 %, was completed in 2002.

OTHER VALDEZ-AREA PROJECTS

1997 Pa'let Rack Seismic Review

Allison Point Recreational Fr ility Improvements
Analysis of VMT Berths 4 & 5 for Maximum
Tanker Load

APSC Boom Pads

APSC Small Boat Float System

APSC Vapor Recover)' Slabs

As-Built Drafting

Boat Grid Repair

Container Dock Inspection

Container Dock Maintenance

Corp Permit Modification

D&E Bulkhead Alternatives

Dock Layout

Dock Point Marine Recreation Facility
Development

Fill Dike

Fisherman's Dock Phase IV

Float Permit Modification

Floating Fish Rearing Pen Design

Gangway Damage Assessment
Harbor Inspection

Hartech Bathymetry

Landfill Litigation

Lowe River Bridge

Marine Slope Modification

Museum Expansion Review
Oil-Water Separator Cofferdam

Old City Dock Fender System

Old City Dock Repairs

Old City' Dock Repairs Inspection
Old Town Harbor Site

Peter Pan Dock Inspection

Peter Pan Float Permit Modifications
Port Etches

Port Valdez Mooring Buoy No. 2
Port Valdez Test Holes

S/V Fender Review

Saw Island Mooring Buoy Locate Petro Star VPT
Dock
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SER »'S (Tesoro) Dock/Valdez Insp.

SERVS Buoy Modification

SERVS Dock Electric Capston

SERVS Fender Modifications

SERVS Port Valdez Mooring

SERVS Prince William Sound Docks Old City
Dock Fender System

SERVS Warehouse Inspection

Solomon Gulch & Mooring Buoy #2 As-built
Solomon Gulch Fish Hatchery Modifications
Solomon Gulch Fish Hatchery Protection
Solomon Gulch Fish Hatchery Protection
South Harbor Drive Realignment

Taylor Rigging Berth 4 & 5 Dock Analysis and
Drawings

Teen Center Structural Design

Tesoro Dock Inspection

Tesoro Dock Inspection & Building

Tug / Barge / Mooring Facility

Valdez Boat Grid Alternatives

Valdez Boat Grid Study

Valdez Boat Harbor

Valdez City Dock Inspection

Valdez Community Dock

Valdez Container Terminal Annual Inspection
Valdez Crude Oil Terminal

Valdez Dock Rcfendcring

Valdez Dock Spec Review

Valdez Dry Dock

Valdez Engineer Loan - BD

Valdez Fisheries Buoy Survey

Valdez Fisheries Warehouse

Valdez Float Inspection
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Valdez Fuel Dock

Valdez Gangway and Dock Shelter
Valdez Gangway Retrofits

Valdez Glacier Creek Bypass Permits
Valdez Harbor ADA Access

Valdez Harbor Cost Review

Valdez Harbor Feasibility Study

Valdez Harbor Mobile Pumpout

Valdez Harbor Planning

Valdez Harbor Sewer Pumpout

Valdez High School Avalanche Risk Assessment
Valdez High School Pool Addition
Valdez Old City Dock Master Plan
Valdez Pipe Fish Pass

Valdez Port Expansion

Valdez Private Harbor with Launch Ramp and
Float

Valdez Small Boat Harbor - Master Plan
Valdez Small Boat Harbor Study

Valdez Street Maintenance

Valdez Trail Bridge Study

VCT Inspection

VEFA Onshore Rearing Facility

VFDA Wildlife Rehabilitation Center
VFT Dock As-Builts & Bathymetry
VPT Catwalks

VPT Deck Loan Analysis

VPT Dock Repair

Watcrkist Building Evaluation

W aterkist/Nautilus Foods Building Expansion
Project

Peratrovich, Nottingham & Drage, Inc.
Enaineerino Consultants
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| Introduction and Background

The Alaska Natural Gas Development Authority (ANGDA) was
created by a vote of the people of Alaska in the November 2002
general election. The Authority has broad powers to:

¢ Acquire, condition, transport, and market North Slope
natural gas

e Construct, operate and maintain a natural gas pipeline
e Buy properly or use eminent domain
¢ Issue state tax-exempt revenue bonds

The gasline route would be from Prudhoe Bay to tidewater on
Prince William Sound with a spur line from Glennallcn to the
Southcen'.al gas distribution grid. The project concept includes a
liquefied natural gas (LNG) plant in Prince William Sound with
leased tanker transporting the LNG to U.S. West Coast markets or
the Pacific Rin..

The U.S. market is particularly dynamic at this time as North
American gas supply is unable to expand at a rate sufficient to meet
the growing demand for natural gas. Since Alaska has an advantage
over other global LNG suppliers in shipping cost to U.S. West Coast
markets, this market is of particular interest to the Authority.

The LNG concept has been evaluated over a number of years and is
relatively well-defined as a result of efforts by Yukon Pacific,
ConocoPhillips, and others. To date, the project as defined offers
marginal economics for producers and, as a result, has not advanced
beyond the study phase. However, the ANGDA has the ability to
issue tax-free revenue bonds, which improves the project economics
and reduces the cost of service for LNG delivered to U.S. West
Coast markets. At this concept level of analysis, the tax advantages of
the ANGDA project make it very competitive in the marketplace,
and suggest that further efforts should be undertaken to move the
project forward.

In addition to the major export component of the project lor LNG,
natural gas liquids (NGL), and petrochemicals, ANGDA also
anticipates development of other facilities to ensure maximum
benefits are derived from the project. These other components
include:

¢ CO, removal for enhanced oil recovery
« Discovery and development of new fields
e Development of Pt. Thompson

 Natural gas-fired electric power plants with transmission
lines to interior and river communities
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¢ Local gas distribution in Fairbanks

¢ Liquid propane gas (LPC) barged to river and Southeast
Alaska communities, and trucked to smaller interior
communities

e A smaller capacity "spur" line tothe Southcentral gas
distribution system, augmenting Cook Inlet gas supplies and
providing gas for heating, electric power, and the
petrochemical and LNG facilities at Nikiski

As part of the next steps in the evaluation process, the ANGDA will
be asking the Alaska legislature to fund significant engineering and
design efforts beginning in early 2004. Prior to that time, the
Authority will be developing the materials necessary to support that
request. Part of the development effort entails identification of the
benefits of the project concept, including all of the various
components, The Authority has asked Northern Economics to
prepare a proposal describing the work to be done in identifying the
benefits of the various components, as well as other benefits that
may be created as a result of the project, and a cost for completing
this work by the end of 2003.

The following sections describe the work to be done based on our
current understanding of the project and a cost estimate for
completing the work.

2 Approach

The general approach is to develop information necessary for
analysis of each of the project components and then undertake the
analytical steps of quantifying the economic benefits, fiscal benefits,
and other Lenefits such as cost savings, and additional production
from new fields or enhanced oil recovery. The following sections
provide more detail on these tasks,

2.1 Develop Project Component Information

The first task in the approach will be to obtain and review previous
studies and reports, including those prepared by Northern
Economics, Inc., for each component identified in the project
concept (See Figure 1). We will also identify proprietary studies
that others or we have completed which may be useful for the
ANGDA project, and a person the ANGDA may contact to see if |he
results or output of this prior work can be made available. We
assume that each of the project components will be described earlier
in the report as part of the project description. However, the
descriptions in earlier sections of the report may not contain some of
the information necessary for the benefit analyses. We will prepare a
summary that provides the economic and financial information
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for each component that is necessary for our analyses. Where such
information is not available from previous reports we will develop
assumptions based on our professional judgment and telephone
conversations or interviews with members of the ANGDA project
team, and industry experts. Where data need to be updated we will
describe the methods or assumptions used to update the
information. In addition to information for each component we will
also evaluate the ability of the state labor force to provide the
number of persons needed in major occupational skill categories.
We will work closely with the Alaska Department of Labor and
Workforce Development to incorporate their recent work on the
pipeline proposal by the AGPPT.

Figure 1. ANGDA Project Concept
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N
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All of this information will be incorporated into a technical
memorandum and submitted to the ANGDA for review and
comment to ensure consistency between our work and those of
other team members. Our schedule for delivering this technical
memorandum would be 4 weeks after receiving a notice-to-
proceed.

2.2 Analytical Approaches

The analytical approaches outlined in this section will quantify the
benefits to Alaska resulting from the ANGDA project concept. The
benefits to "Alaska" include those accruing to the State of Alaska,
other local governments, State residents, and businesses operating in
the state. These benefits will be quantified using the following
categories:

e Economic Benefits. Construction and operation of the
different components of the project concept will result in
additional employment, labor income, increased economic
output (sales), and increases in gross stale product.

¢ Fiscal Benefits. The stale and local governments will receive
revenues from production of the natural gas, property taxes,
and other sources related to the project development and
operation. Subsequent spending of these revenues by the
government sector and households will result in additional
employment, labor income, increased economic output
(sales), and increases in gross slate product.

¢ Other Project-Related Benefits. This category involves
evaluating additional benefits associated with cost savings to
consumers, additional production from new fields or
enhanced oil recover)’, maintenance or expansion of the
petrochemical and LNG facilities on the Kenai Peninsula,
and similar factors, The following subsections provide further
detail on each major benefit category.

2.2.1 Economic Benefits

The approach used for this subsection identifies the direct, indirect,
and induced effects associated with construction and operation of
the project concept. Indirect and induced effects are often called
secondary or multiplier effects and the latter two terms are used
interchangeably in the following discussion to reference indirecL and
induced effects.” The multiplier effects will be developed using

" Indirect effects are the result of additional spending by businesses
associated with the ANGDA project (for example, construction companies
building the natural gas pipeline), and induced effects are the result of
spending by governments, and households whose members are employed
as a result of the project.
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input-output analysis, specifically the IMPLAN software maintained
by the Minnesota IMPLAN Group. Northern Economics routinely
uses this software for major project analysis, including work for the
Alaska Gas Producers Pipeline Team, Foothills Pipeline Company,
Anadarko Petroleum Corporation, and others.

The following matrix depicts the items that will be evaluated for
construction and operation of each component of the project
concept. The estimates in the shaded cell will depict the effects at
the state level (e.g., 1000 direct jobs in the State of Alaska and 800
secondary jobs in the state with a total of 1800 jobs created by each
project component). The sum of this information for all project
components would provide the total statewide estimates for
employment and the other items.

Figure 2. Effects Matrix

Gross
Labor Output Regional
Effects Employment Income (Sales) Product

Construction Period

Direct 1000
Secondary 800
Total 1800

Operations Period
Direct

Secondary

Total

In order to estimate these benefits with the IMPLAN model it is
necessary to have information on the amount that is spent for the
primary expenditure categories of each component. This would
entail the percent or amount for labor, equipment, right-of-way, and
similar factors. If this type of information is not available, expert
opinions will be solicited and assumptions will be developed to fill
the gaps.

2.2.2 Fiscal Benefits

We understand that the Alaska Department of Revenue and other
state agencies will be involved in developing revenue estimates
associated with the project concept. To develop the fiscal benefits
we will need revenue estimates (direct effects) accruing to the State
of Alaska (including distribution among the Permanent Fund, the
stale general fund, education and other programs), and property
taxes and other revenues accruing to each local government where
project facilities would be located. The local governments would
include the North Slope Borough, the Fairbanks North Star Borough,
the City of Valdez, and other communities with taxing authority.

Presented to Alaska Natural Gas Development Authority

northcrr*&;cNOIWCSMC.



Benefit Analysis for the Alaska Natural Gas Development Authority Project

Based on this information, we will use the IMPLAN input-output
model to estimate the secondary effects at the state level, including
the subsequent spending by government entities, and spending of
Permanent Fund Dividend checks. The output of this model will be a
data set comparable to that shown in the previous matrix for the
State government, and each taxing authority.

2.2.3 Other Project-Related Benefits

The availability of a natural gas pipeline project to transport North
Slope natural gas to market will result in a number of other benefits
that are not captured in the previous two benefit categories. These
benefits cover a wide range of activities including:

¢ The joint production of oil and gas from existing fields which
reduces the costs that must be covered by oil production,
resulting in additional oil production from these fields

« Improving the viability of yet-to-be-discovered fields that
would be uneconomic if joint production were not possible

¢ The use of CO2removed from the natural gas for enhanced
oil recovery in existing and yet-to-be discovered fields

¢ The development of the Pt. Thompson field that is currently
struggling to achieve viability because of the high cost
required to reinject the produced gas into the reservoir at
very high pressures; a natural gas pipeline would reduce the
need to reinject this gas production into the reservoir

¢« Cost savings to residents and business in communities where
the availability of North Slope natural gas-fired electric
power plants could result in lower electricity prices;2
concomitantly, a reduction in power cost equalization
payments by the State for subsidizing electric power rates in
rural communities

e The cost savings to Southcentral Alaska consumers when the
cost of service for delivered gas through the ANGDA project
would be less than the Henry Hub price that will be required
in the future under existing contracts

e Cost savings to residents and businesses in communities
where natural gas would be available through local (piped)
gas distribution or trucked/barged LPG for heating at costs
less than anticipated Henry Hub prices or diesel fuel

e« The maintenance or expansion of the existing petrochemical
and LNG facilities in Nikiski in the event that Cook Inlet gas
supplies are insufficient to maintain the facilities or, with the

2 The lower electricity prices could result from larger gas-fired power plants
and transmission of that electricity to individual communities.

v o
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availability of North Slope natural gas, to expand the facilities
with associated employment and local tax increases

A substantial amount of these benefits have been addressed in
previous studies. However, there are some potential benefits that
have not been thoroughly addressed. For example, some previous
reports have suggested that the proximity of a natural gas pipeline
through certain portions of highly mineralized zones will transform
the viability of some mining projects by providing lower cost energy
to the mine sites and thus creating greater employment estimates
and revenues to the state and other entities. We will investigate this
concept further and include the benefits of this and other
developments that could occur with implementation of the ANGDA
project.

Where appropriate, the IMPLAN model will be used to estimate the
secondary effects associated with these other benefits. Some
benefits, for example, household cost savings may not have
secondary effects since the household would be expected to spend
the savings on other goods or services with limited effect on the
overall economy, In other cases, inclusion of potential benefits may
result in double counting. The output would be a dataset
comparable to the previous matrix. Where such benefits cannot be
added to the previous data because of the issues noted above they
will still be identified and reported.

2.2.4 Total Benefits

This section of the report will present the benefits associated with
each major component, and sum and report the total benefits
associated with construction and operation of the ANGDA project.

2.2.5 Report Preparation and Schedule

To ensure efficient use of our limited time in writing the report, we
will submit an electronic version of a detailed draft report outline to
ANGDA by November 3, 2003 for review and comment. This
submittal date assumes a notice-to-proceed is issued by September
29, 2003. This outline will identify each section and subsection of
the report, staling the topics to be addressed in the section or
subsection, and the purpose for each, section or subsection. Each
table and figure will be identified with the table or figure number
and caption included in each section. An electronic version of the
draft report will be presented to the ANGDA by December 15, 2003,
again assuming a start dale of not later than September 29, 2003.
We will provide an electronic copy of the final report within 5
working days of receiving the comments.
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3 Price of Services

The estimated hours and price by major task is presented in the
following table. The table summarizes the anticipated time
requirements for assessing each of the project components. Northern
Economics presents this estimated budget with the understanding
that it is open to negotiation to best suit the Authority's needs.

Tnble 1. Project Budget

Staff Members

Task Burden Cuyno Kirac Porteen Staff Total
1. Obtain/Develop Project Component Information

Hours 72 0 32 144 16 264

Labor budget ($) 11,520 0 3,520 10,800 960 26,800
2. Economic Benefits

Hours 24 264 12 00 0 380

Labor budget ($) 3.840 26,400 1,320 6,000 0 37,560

3. Fiscal Benefits

Hours 8 104 0 0 0 112

Labor budget (S) 1,280 10,400 - - - 11,680
4. Other Project-relaled

Hours 98 64 24 92 0 278

Labor budget ($) 15,680 6,400 2,640 6,900 - 31,620
5. Sum to Tota, Benefits

Hours 2 0 0 16 0 18

Labor budget (S) 320 - - 1,200 - 1,520
6. Report Preparation

Hours 80 68 60 168 52 428

Labor budget ($) 12,800 6,800 6,600 12,600 3,120 41,920
Total Labor Hours 284 500 128 500 68 1,480
Total Labor Budget (S) 45,440 50,000 4,080 37,500 4,080 151,1 jO
Expenses (copies and misc.) 500
Total estimated project 151,600
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September 8. 2003

Preliminary Scope of Work —  Alaska Natural Gas Development Authority

[This preliminary scope and order-of-magnitude cost estimate is not intended as a binding
bid, nor is it to be construed as any representation of work that will be performed by
Wood Mackenzie at the costs specified. This document is for disci-.cion purposes
only. The commencement and performance of work will be governed by a formalized
scope and agreement to be executed by the parties ANGDA and Wood Mackenzie.]

Wood Mackenzie has a proven track record in global energy project evaluation. Our
industry knowledge and insights combined with a foundation of proprietary data has
enabled Wood Mackenzie to assist global energy companies and governments in
developing LNG and marketing strategies.

Project elements proposed by ANGDA : Gas treatment. 800 mile 36 inch pipeline.
Liguefaction Train(s), Marine terminal, Shipping.

Project elements for initial evaluation:

o Infrastructure
* Benchmark Cost Assumptions for each segment of the project by
region and by complexity, using WM Proprietary Economic Model,
against other Existing LNG Projects (eg. ALNG, NLNG, ENLG) and
Proposed Projects (eg. Sakhalin, Gorgon, Pacific LNG, Camisea LNG)
check costs correspond to industry norms
o Competition
* Using WM Proprietary database Evaluate ANGDA Competitive
Position to Other Pacific Basin Supplies Existing, Expansions, New
Entrants (eg. Lumul, Bintulu, Bontang, Tangguh, Gorgon, N.W. Shelf.
Qatar, Oman, Iran, Pacific LNG, Camisea LNG)
m  Provide Cost Stack for Each Project vs. ANGDA

With a commencement date of October 1, 2003, our target date for completion of
the work outlined is December 31, 2003. The Wood Mackenzie team will consist
of senior staff and associates, drawing upon a foundation of knowledge and
experience, together with additional contributions as needed from other Wood
Mackenzie staff that will support and contribute in developing analyses and
review of certain project tasks,
0 Wood Mackenzie North American InSight Service
0 One Year License Agreement for service is $25,000 US
Estimated Cost:
Our initial estimate of cost for Wood Mackenzie to complete the work, excluding
North American Insight service, outlined, herein is $75,000 to $120,000.



ALASKA NATURAL GAS AUTHORITY
PROJECT SYNOPSIS

GAS TREATMENT

Natural gas will be treated at the producer’s Gas Treatment plant in the
Prudhoe Bay field. Treatment involves separation ofthe C02 for enhanced
oil recovery. The resultant gas is chilled and pressurized for shipment
through the natural gas line.

PIPELINES

The Alaska A al Gas Authority will sut tort the producer-led highway
pipeline asr s some location in the Fairbanks/Delta area where the
producer line will follow the Alcan Highway and the ANGDA pipeline will
continue along the TAPS route to Valdez.

The Authority expects to contribute financial support proportional to the
portion of the highway mainline it wants to utilize.

Branch-offs at the Yukon River will provide energy for natural gas-fired
electric power plants with transmission lines to interior and river
communities.

There will be a branch-off spur line from Glennallen to Anchorage to bring
gas to the Aichorage domestic market and provide feedstock for the Kenai
industrial users. Gas will be treated at a location to be determined for sales
into the existing South Central domestic market.

LNG PLANT

The pipeline will terminate at an LNG plant located in Valdez. The plant
will separate LPGs for petro-chemicals and provide storage of LNG until
shipment in leased tankers to west coast markets or the Pacific Rim. LNG or
propane will also be shipped in barges and distributed to coastal
communities on the west coast of Alaska.

MARINE

Previous studies have located the LNG plant at Anderson Bay about 5 miles
west of the TAPS Marine Terminal. The conceptual study will investigate
locating the LNG plant near Old Valdez. The plant will be fabricated on
barges at existing Cook Inlet fabrication facilities as a way to increase
Alaska hire, barged to Valdez and permanently moored.



LNG MARINE TERMINAL
- Including DOCKS -

Review and Analyze YPC Concepts
Review and Analyze ANGPA Concepts
Develop System Alternatives and Innovations

Anderson Bay
Old Town Site

Pb /sical Location Comparisons
Site Investigation Uplands Survey
Design Criteria Marine Terminal Review
Offshore Bathymetry  Borehole Review
Foundation Alternatives with Seismic Design Resolution
Earth and Rock
Modularization
Barge Mounted Option

Foundation Cost Estimate Comparisons and Site Layout

Anderson Bay
Old Town Site

Preliminary Construction Schedule
Identify Permitting Concerns and Risks
Identify Long Lead ltem Procurement

Final Report



LNG PLANT AND CRYROGENIC STORAGE

Review and Analyze YPC Concepts
Review and Analyze ANGPA Concepts

Develop System Alternatives and Innovations

Security Commu ‘cation
Require, .uents

Assess modularization, Proximity to Alyeska

components and siting

SCADA (Conceptual Barge Mounted with

Control System) Cook Inlet Fabrication

Provide summary of Major Compression, Drivers and a description of all systems
Block Flow Diagram

Process Flow Diagrams of LNG Plant, Storage Tankage, Power Generation
Export Gas QC Recommendation

Preliminary Module Layouts

Preliminary Electrical Power, Compression horsepower and fuel gas
consumption estimates for conversion of gas to LNG

Preliminary Capital Cost Construction Estimate (CAPEX)
Preliminary Construction Schedule

Preliminary Operations Estimate (OPEX)

Identify Permitting Concerns and Risks

Identify Long Lead Item Procurement

Final Report



PIPELINE AND COMPRESSOR STATIONS
- Emphasis on SPUR LINE -

Review and Analyze YPC Concepts
Review and Analyze ANGPA Concepts

Develop System Alternatives and Innovations

Communications Assess Modularization
Automatic vs Manned Proximity to Alyeska
Compressor Stations

Security SCADA Review

Shared Sendees Potential Non-Workpad Option

Expand Information RE: Glenallcn to Anchorage SPUR LINE

ENSTAR Deliverables Soil Characteristics
Determine Line size Land Ownership
Topographic Review Economic Evaluation

Block Flow Diagrams

Process Flow Diagrams of Typical Compressor Station

Pipeline Profiles

Preliminary Compressor Station horsepower and fuel gas consumption estimates
Preliminary Capital Cost Construction Estimate (CAPEX)

Preliminary Construction Schedule

Preliminary Operations Estimate (OPEX)

Identify Permitting Concerns and Risks

Identify Long Lead Item Procurement

Final Report



IN-STATE USES AND BENEFIT ANALYSIS

. In-Slate Demand

. Economic Impacts

. Community Multipliers
. Life Cycle Evaluation

. Benefits to the Slate

- Revenues to the State

- Revenues to the Local Government

- Construction Employment

- Operating and Maintenance Jobs

- Energy Costs and Availability
Economic Growth

- New Business Creation

MARKETING / COMPETITOR ANALYSIS

Outside Validation that We Do Have a Project
Board Interaction with Customers

Travel and Hosting



SPECIALIZED LEGAL OPINIONS

. .Tones Act
. Tax Free Status
Obtain IRS Ruling

. Alaska Rail Road Bonds

Ability to Issue Tax Free Bonds

. Export Permit

STAFF AND ADMINISTRATIVE

. Salaries and Overhead

. In-House Expertise and Contractor Coordination
. Board Meetings

. Donated In-Kind Services

. Travel

. Miscellaneous



ALASKA NATURAL GAS DEVELOPMENT AUTHORITY
41 1 West 4 h Avenue
Anchorage, AK 99501

Tel: (907) 457-1347

Mr. Ward Whitmore, Director of Project Development

Yukon Pacific Corporation

1400 W. Benson Blvd, Suite 525

Anchorage, AK 99503 September 2,2003

SUBJECT: Conceptual Study Alaska Gas Line Project

Dear Mr. Whitmore:

We arc in the process of developing a conceptual study for the Alaska Gas Line Project which includes the
Gas Treatment Plant at Prudhoe Bay, an 800-mile high pressure gas pipeline from Prudhoe to Valdez, a
spur line from Glennallcn to Anchorage, and the LNG plant at VValdez. The purpose of the study is to
identify the costs and schedule, and the benefits to Alaska in developing the project.

Yukon Pacific Corporation has already completed cost estimates, construction schedules and has developed
a project execution plan for the project. Rather than duplicate this work, ANGDA is requesting permission
to use the YPC study as a baseline from which the costs and economics can be reviewed. ANGDA will
update where necessary and those areas warranting additional study will be identified and developed.

We understand that you are willing to make your studies available to our study team under the following
conditions:

1 Elements of the YPC study will be clearly identified. Any work performed by the ANGDA will be
separated from the YPC work to ensure that the YPC work is not co-mingled .

2. ' YPC will make available in electronic form summaries of the cost studies, economic studies and
material balances.

3. Hard copy volumes of the YPC study can be inspected at the YPC Anchorage offices but
photocopying any pieces of the study will not be allowed.

We anticipate that the study will start in early September 2003 and be completed by early January' 2004.

We appreciate your willingness to assist us in the conceptual study and ask your confirmation with these
conditions.

My Doctiments/Gas Linc/LEITER YPC 9-2-03



ALASKA NATURAL GAS DEVELOPMENT AUTHORITY
411 West 4th Avenue
Anchorage, AK. 99501

Tel: (907) 257-1347

Mr. William M. Walker, Attorney at Law
Walker & Leveque LLC

73IN Street
Anchorage, AK 99501 September 2, 2003
SUBJECT: Conceptual Study Alaska Gas Line Project

Dear Mr. Walker:

We arc in the process of developing a conceptual study for the Alaska Gas Line Project which includes the
Gas Treatment Plant at Prudhoe Bay, an 800-mile high pressure gas pipeline from Prudhoe to Valdez, a
spur line from Glennallen to Anchorage, and the LNG plant at VValdez. The purpose of the study is to
identify the costs and schedule, and the benefits to Alaska in developing the project.

The Alaska Gasline Port Authority has already completed cost estimates, construction schedules and has
developed a project execution plan for the project. Rather than duplicate this work, ANGDA is requesting
permission to use the AGPA studies as a baseline from which the costs and economics can be reviewed.
ANGDA will update where necessary and those areas warranting additional study will be identified and
developed.

We understand that you are willing to make your studies available to our study team. You also mentioned
that you would make arrangements for the Bechtel project manager to make a presentation on the cost and
schedules prepared by Bechtel. We suggest that a convenient time for this presentation would be sometime
in September.

We anticipate that the study will start in early September 2003 and be completed by early January 2004.

We appreciate your willingness to assist us in the conceptual study and we will keep you informed of our
activities.

Sincerely,

Harold C Heinzc
Chief Executive Officer

m
My Documents/Gas Line/LEITHR. Y rt: 9-2-03





