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BALLOT LANGUAGE
This bill 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 A ffairs 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 Ihe 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 to make North Slope natural gas available it may be 
r,ecesss7 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 Ihe 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.
(c) 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).

S e c .  4 1 . 4 1 . 1 1 0  A u d i t s .  T h e  L e g i s l a t i v e  B u d g e t  a n d  A ud i t
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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,
(a) 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
(1) 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 bon^s 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.
(f) 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
(1) 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 au1' 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 debts;
(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:
(10) covenant to create or authorize Ihe 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 Ihe time the pledge is made, and Ihe assets or revenue 
become immediately subject to Ihe 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 Ihe 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
erned 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 political 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).

Tho text o f this bill is presented as submitted by the petition sponsors
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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.
(11) 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 Ihe 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 Fund dividend? We think so. Please vote YES on 
ballot measure U 3.

Scott Heyvvorth 
Mike Macy 
Tyrone Neel

The s ta tem en t p rin te d  on th is  p age  is  the op in ion  o f  the au thors a n d  is p re se n te d  as subm itted  to
Ihe D iv is ion  o f  Elections.
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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 all 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 smaller, 
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

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 Oil and Gas Industry.

Larry J. Koule
General Manager
Alaska Support Industry Alliance

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



Presentation Outline 
Senate/House Finance Committee Hearing 

September 11,2003
9:00 AM ' f l  f lU ,  ?  "

Outline of Presentation
I. State Priorities for Alaska’s Stranded Gas, & why
II. ANGDA’s funding request in light of State priority
III. ANGDA’s appropriate role

I. State Priorities for Alaska’s Stranded Gas

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

i. The SGDA was updated and passed this last session
ii. 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

i. 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.

ii. 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.

iii. Maximizes the wellhead price, thus greater return to Stale
iv. 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

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



II. 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 is 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 III) 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.

III. 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:

i. 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

• Identify 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 l a s k a  N a t u r a l  G a s

D e v e l o p m e n t  A u t h o r i t y

•The Alaska Natural Gas Development Authority 
(ANGDA) was created by a public initiative (BM # 3) 
and by law is

Benefit Driven 
& A Doer

•Purpose of Today’s Presentation is:

Explain business approach & project viability 

Explain request for “grubstake" funding



A N G D A  B u s i n e s s  C o n c e p t s

• 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

A N G D A  B e n e f i t s  &  L N G  P r o j e c t

• 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



W e s t  C o a s t  L N G  S i t u a t i o n

• 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’t try NOW

A N G D A  P r o j e c t  C o n c e p t  &  C o s t

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 $ 2 B

Total Export 16 M tn/yr $ 12 B



N O T I O N A L  C o s t  o f  S e r v i c e
(For Different ANGDA Financial Assumptions)

High ROR 

Commercial

Not
Taxable

Benefit Driven 
Infrastructure

Pipeline 1.40 1.00 0.75

LNG 1.50 1.20 0.90

Total Cost 
of Service

$2.90 $2.20 $1.65

Does NOT Include Wellhead Purchase Price

A N G D A  A p p r o a c h  t o  
P r o j e c t  R i s k  E l e m e n t s

Wellhead Price Fixed Purchase Price

Construction Overruns -- Tariff?

Market Volume Minimal — Marketer

Market Price Basket of Prices

Fiscal Changes Not Applicable



W h y  is  A N G D A  
G e t t i n g  i n t o  G a s  B u s i n e s s  ?

• 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

H i g h - L e v e l  A N G D A  S t r a t e g y

• 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



• 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)

A N G D A  F u n d i n g  R e q u e s t

A c c e l e r a t e d  F u n d i n g  R e q u e s t

• 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



A N G D A  C o n c e p t u a l  D e s i g n  W o r k

• 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)

N e w  D e s i g n  E l e m e n t s

• 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



A N G D A  D e s i g n  &  B e n e f i t s  S t u d y

Design & Execution Plan
-  Pipelines $500 k
-LN G $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

A N G D A  D e s i g n  &  B e n e f i t s  S t u d y
• 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



B e n e f i t s  i n  D e s i g n  C o n c e p t
• Spur line to Cook Inlet provides future 

residential & industrial gas supply in area

• 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

B e n e f i t  o f  N e w  D e s i g n  E l e m e n t s

• “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)



B e n e f i t  o f  N e w  D e s i g n  E l e m e n t s

• LNG plant & berthing location in existing 

industrial area of Valdez will significantly 

improve 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)

W h y  P r o c e e d  N o w  
t o  F i n i s h  P r o j e c t  C o n c e p t  D e s i g n ? ?

• 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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S E M P R A  E N E R G Y  S  S T R E N G T H S

F R O M  O T H E R SD I F F E R E N T I A T E  U S

I N  O U R  I N D U S T R Y

I WE ARE FINANCIALLY STRONG

I WE EXECUTE.

I WE MANAGE RISK



W E  D E L I V E R  R E S U L T S

I N C R E A S E  I N  E A R N I N  i

Sempra Energy continues to deliver solid financial results despite 
difficult conditions in the energy sector. In 2002, we genera ted 
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. In a challenging stock market 
in 2002, Sempra Energy's total return outperformed the major 
stock indexes and our industry peer group.

page 2



;  W E  H A V E  S T R O N G  C A S H  FLOW- 

A N D  t i q u i D i V y .  V ‘ '
* 4 «

Financial strength remains a key differentiatpr for Sempra Energy.*' r . . . .
We have a solid balance sheet and sufficient liquidity and cash . *
flow to meet all of our planned operating needs. *._ •

I N  L I Q U I D I T Y

LIQUIDITYrun I ADS IN Mill IONS

t
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D E S P I T E  S I G N I F I C A N T  C H A L L E N G E S  I N  

O U R  I N D U S T R Y .  W E  A R E  E X E C U T I N G7

O U R  S T R A T E G Y  S U C C E S S F U L L Y .
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We do not alter our strategy to suit the "flavor of the month.-" . ’

■■;■ V.. \ ; .. ;'A.--aV: ' . :  K '  •
c 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.

• A.

t





R I S K  M A N A G E M E N T  S T R U C T U R E

Board ol Directors

Coergy Risk Management 
Oversight Committee

REPORTING ANO CONTROLS

■ Capture 
i Measure
■ Analyse
■ View

Credit, prke and 
liquidity risk

Sempra Sempra Sempra
Energy Energy Energy
Trading Resources Solutions

W E  H A V E  P E R S E V E R E D  B E C A U S E  W E

M A N A E  O U R  B U S I N E S S  P R U D E N T L Y

Risk management is an integral part of our culture. We make busi­
ness decisions based 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.
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CREDIT RATINGS

m m

W E  A R E  C O M M I T T E D  T O

M A I N T A I N I N G  S T R O N G  I N V E S T M E N T

G R A D E  C R E D I T  R A T I N G S

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.

As o l January 31,2003 Sf.P f itch  Moody’s

Unsecured Debt 
Commercial Paper 
Trust Preferred 

Securities

Secured Debt 
Unsecured Debt 
Preferred Stock 
Commercial Paper

Secured Debt 
Unsecured Debt 
Preferred Stock 
Commercial Paper
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W E  HAVE A FOCUSED A N D  DISCIPLINED STRATEGY 

FOR G R O W I N G  O U R  BUSINESS.

TOTAL RETURN 1 99 8 -2 0 02

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. In fact, 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.

ojgc 9



NET INCOMEDOLLAR: IN MILLIONS

'
11— 1

— 1 | 1
1 1 I 
1 1 1

1 1 
1 1 
1 1
1 1 
1 1 
1 1

SZ94 $399

1 1 
1 1

$429 | $518 | $591
1998 1999 2000 2001 2002

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.

10



j  / 0  a n n u a l  g r o w t h

^  ^  IN EARN IN CIS PER SHARE

SINCE SEMPRA ENERGY 

W A S  F O R M E D  IN 1 9 9 8 .

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 
our unrealized marked-to-market earnings become cash within 
12 months and, more than 85 percent, within three years.

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

The recently acquired 
Twin Oak* power plant 
pi ouldes Sempra Enerqy 
Resources with fuel 
diveisity and entry Into 
the Teras power maiket,
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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.

CORPORATE GOVERNANCE 
& ETHICS

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

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

i Adherence to strict affiliate- 
compliance rules separating the 
activities of the California utilities 
from the growth businesses.

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

■ Regular training for employees 
on compliance with the business- 
conduct code and affiliate rules.

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 
o thers  have failed -  providing energy-management solutions 
and outsourcing options to large commercial,  industrial and 
institutional customers. I am particularly proud that Sempra 
Energy Solutions increased its net income to $21 million in 
2002 from $1 million in 2001.

Loo., ng ahead

In the wake of the many scandals in corporate America over the 
past year, I am 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 CEOs, in August 2 0 0 2 , 1 submitted 
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.

Milt' 1 2



V

b e s t  
c o m p a n y

o n  f o r t u n e 's l i s t  o f  A m e r i c a ' s  b e s t

COMPANIES FOR M INOR IT IES IN 2 0 0 2 .

“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 Fortune'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
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'2002 NET'INCOME FOR MA JOR SUBSiDlARiES
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SEMPRA ENERGY'S FORMULA. FOR SUCCESS IS BASED ON THE .SOLID 

F O U N D A T I O N  O F T TS ;C A1 IE 6 R;N IA • U TI I.I T i ;E S A N D "! TH E • *F 0 C tTS E D . G R O W T H  
OF ITS OTHER:;RUSlNESSRS-: -:-;

. S e m p r a  E n e r g y  U t i l i t i e s  

S o u t h e r n  Cal i fornia  G a s  C o m p a n y  ’

;:'-:The;nation's largest natural •
• gas distribution utility serves 
. • 1819 million consumers through . 
5.3 million meters, Service 
territory encompasses'

: ; 23,(300 square miles. *■

S e  m p r a  E n o r g y  O'l o b a  I E n ' t e r p r l s  e  s

S e m p r a  E n e r g y  Trad ing Sempra Energylnterhatlonal

Provideirrtar;ketino and risk- 
|f$r»aha g emejjt?se rv i ce s' to’ M i 
-customers that requirenatun 
gas,, power,,petroleum produil 

; and base metals'worldwlde.

Peyelbps'. owhs ahd operates 
energy projects in fnternational 
markets. Thecompa ny cq^re nt ly 
is involved in jointor solo 
ventures' that.provide natural 
gas and electricity service to . 
more than, 2.6 million customers.

Sempra Energy Resources
- * i

Acquires, develops and. 
operates, power plants and 
energy infrastructure f o r : 
.the competitive market.'.

San Dlfjo Gas & Electric

' Serves 3.1 milliqn consumers 
• through L3 "million electric ■ 
meters and more,than 
780,000 naturai gas 

' meters. Service area 
spara 4.100 square miles.

Sempra Energy Solutions •

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

ptgV.fA

Sempra Eneigy Utilities
©  Southern California 
Gas Company

O  San D'e9° Gas fi Electric
Sempra Energy 
Global Enterprises

O  Sempra Energy Trading
O  Sempra Energy Resources
O  Sempra Energy 
International

©  Sempra Energy Solutions
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The new Sylmar 
compressor station is 
pait of an aggressive 
expansion program at 
SoCalGas that Increased 
capacity and supply 
of natural pas Into 
Southern California 
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Edwin A. Guiles
Group President

Sempra Energy Ut i l i t ies

A  S O L I D  F O U N D A T I O N
IN 2 0 0 2 ,  SEMPRA ENERGY UT I L I T I ES CONT INUED TO PERFORM, 

PROVID ING SOLID EARNINGS , STRONG CASH FLOW AND EXCELLENT 

CUSTOMER SERVICE.

2 00 2  SEMPRA ENERGY UTILITIES PROFILE

Assets
Operating revenues'1' 
Employees 
Service territory

$9.2 billion 
$4.5 billion 
10,360
27,100 sq. miles

Population served (millions) 21.9

Meters (millions) 
Pipes (miles) 
Throughput111 
Storage capacity

Meters (millions) 
Wires (miles) 
Power delivery'11

6.1
108,104 
982 billion cu. ft. 
118.1 billion cu. ft.

1.3
22,897
17.7 billion kWh

"Excludes intercompany sales.

Southern California Gas Company 
San Diego Gas & Electric

In 2002, Southern California Gas 

Co. (SoCalGas) and San Diego Gas 
& Electric (SDG&E) successfu lly  

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 it s  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 cu s­

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 cr is is  in 2000 and 2001 

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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the expansion of SOGSt's 
Tatega substation in San 
Clemente, Call!., in 2002 
added sta|e-o(:the*ael 
equipment to Improve the 
overall reliability ol service 
to the utility's 1.3 million, 
electricity customers.
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Semp r a E n e r g y G l oba l  E n t e r p r i s e s

Donald E. Felslnger
Group President

G R O W T H  B U S I N E S S E S
THE SEMPRA ENERGY GLOBAL ENTERPRISES G R O U P  OF BUSINESSES 

SUCCESSFULLY NAVIGATED THE DIFFICULTIES OF THE ENERGY INDUSTRY 

IN 2002 AND P R O D U C E D  SOLID RESULTS.

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.

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.

Sempra Energy Resources

Supplying 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.

) Metals trading Acquisitions

o  Mesquite Power - Arizona

0  twin Caks Power - Texas

O  Termoelectrica dc 
Mexicali Power - Baja 
California, Mexico

O  Other Power Prelects

O  Other International 
Projects

2 0 0 2  SEMPRA ENERGY GLOBAL ENTERPRISES 
CAPITAL EXPENDITURES AMD INVESTMENTSDOLLARS III MILLIONS
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OF 2002 TOTAL NET INCOME CONTRIBUTED 

BY SEMPRA ENERGY GLOBAL ENTERPRISES.

THE SEMPRA ENERCY GLOBAL ENTERPRISES G R O U P  BRINGS BALANCE A N D  

G R O W T H  POTENTIAL TO SEMPRA ENERGY'S BUSINESS PORTFOLIO.

Segipra Energy trading
recorded anothw prof- . ̂ IS ja tA  —  ' is
itable year by continuing - r y ! ■'
(o employ a lo*r-rljli ••'■|L3> vltN'" ySt
business model and by

marwt volatility,

Sempra Energy International

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

Sempra Energy In te rn a tio n a l is 
pursu ing new pro jects in N o rthe rn 
Mexico th a t w ill increase energy 
supp lies on bo th sides o f the 
U.S.-Mexico border.

The com pany 's Gasoducto 
Ba janorte pipe line began opera ­
tions in September 2002 . The 145- 

m ile na tu ra l gas tra n spo rta tio n 
pipe line , w h ich o rig in a tes a t the 
U.S.-Mexico bo rde r and crosses 
Baja Ca lifo rn ia , Mexico, has a 
capac ity o f app rox im a te ly 5 0 0 
m illio n  cub ic fee t per day o f 
na tu ra l gas to serve pow e r p lan ts 
and in du s tr ia l custo rm rs. The 
p ipe line is fu lly subscrioed fo r 
the next 20 years.

Sempra Energy In te rna tiona l 
also con tinued deve lopm en t o f 
a lique fied na tu ra l gas (LNG) 
te rm in a l in no rthw es t Mexico.
The com pany has purchased a 
site fo r the fa c ility and has file j 
an app lic a tio n w ith  Mexican 
regu la to rs . If the app lica tion is 
approved, the fa c ility cou ld be 
ope ra tion a l by 2 0 0 6  and help 
d ive rs ify the ene rgy -supp ly mix 
in the reg ion .

Sempra Energy In te rn a tio n a l 
a lso has pa rtn e rsh ip s in gas and 
e le c tr ic u tilit ie s in Chile, Peru 
and A rgen tina .

Sempra Energy Solutions

Helping large customers optimize their 
energy management

Sempra Energy So lu tions provides 
an in teg ra ted m ix o f ene rgy se rv ­
ices th a t helps la rge comm erc ia l, 
in du s tr ia l and in s t itu t io n a l 
cus tom ers m anage risks and 
reduce costs.

W ith severa l o f its com pe tito rs 
e x itin g the re ta il ene rgy m arke t, 
Sempra Energy So lu tions has 
employed an expansion s tra te g y 
to become a m arke t leader. The 
com pany gene ra ted ne t incom e 
of $21 m illio n in 2002 , up s ig n if i­
c an tly from  $1 m illio n in 2001.

As one o f th e few m a jo r na tiona l 

p laye rs focus ing on the la rge 
comm erc ia l and in du s tr ia l m a rke t­
p lace, Sempra Energy So lu tions 
p rov ides cus tom ers w ith a broad 
range o f energy services. These 
include com m od ity p ro cu rem en t, 
risk management and optim iza tion , 
ene rg y -e ff ic ie n cy con su lt in g and 
fa c ilitie s m anagem en t.
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S E N I O R  M A N A G E M E N T  T E A M

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

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

W. Davis Smith
Vice President and 
Associate General Counsel

Sempra Energy 
Giohal Enterprises

Donald E. Felsinger
Group President

Robert N. Dlckerman
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

paqc 2 2



BOARD OF D I R E C T O R S

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

Wllford 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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C O R P O R A T E  I N F O R M A T I O N

Transfer Agent

EquiServe T rus t Company, N.A. 
P.O. Box 4 3 0 6 9  
P rovidence, Rl 0 2 9 4 0 -3 0 6 9 
Telephone: 877-773-6772 
Hearing Im pa ired (TDD): 
1 -800 -952 -9245 
In te rne t:
h ttp ://w ww .equ ise rve .com

Shareholder Services

Investors w ith genera l questions 
rega rd ing Sempra Energy,
San D iego Gas & E lectric , 
Sou the rn C a lifo rn ia Gas Co. 
o r Pacific Ente rp rises secu ritie s 
shou ld con ta c t the com pany at: 
Sempra Energy 
Sha reho lde r Services 

101 Ash S tree f 
San Diego, C, 92101 
Telephone: 877-736-7727 
Fax: 619-696-2374 
E-mail: investo r@ sempra .com 

In te rne t:
h ttp :/ /w w  ...sempra.com

News and Information

To hear co rpo ra te news 
repo rts and s tock upda tes 
o r to reques t m ateria ls , 
call 877-773-6397. Sempra 

Energy's annua l re p o rt to 
the Secu ritie s and Exchange 
Comm ission (Form 10-K) is 

ava ilab le to shareho lde rs 
at no cha rge by w ritin g to 
Sha reho lde r Services.

In fo rm a tio n also is ava ilab le 
on the com pany 's Web s ite at 
h t tp : / /w w . .sempra.com .

Investor Relations

Secu rity ana lysts, p o r tfo lio  
m anagers and o th e r m embers 
of th e financ ia l com m un ity 
shou ld con tac t:
Dennis A rrio la 
V ice Presiden t,
Inves to r Relations 
Telephone: 619-696-2901 
Fax: 619-696-2374

Stock Exchange Listing

Sempra Energy Common Stock: 
T icke r Symbol: SRE 
New York Stock Exchange 
Pacific S tock Exchange

Sempra Energy Trust 

P re fe rred Securities :
New York Stock Exchange

Sempra Energy Income 
Equ ity Units:
New York S tock Exchange

Pacific Ente rp rises 
P re fe rred Stock:
Am e rican S tock Exchange 
Pacific S tock Exchange

S ou the rn Ca lifo rn ia Gas 
P re fe rred Stock:
Pac ific S tock Exchange

San Diego Gas & E lec tric 
P. jfe r re d  Stock:
Am erican Stock Exchange

Sempra Energy o ffe rs a D irect 
Common S tock In ves tm en t Plan 
as a simple, con ven ie n t and 
a ffo rd ab le way to inves t in the 
company. Cash d iv idends from  
a pa rtic ip a n t's a ccoun t can be 
re invested au tom a tic a lly in 
fu ll o r in p a rt to purchase add i­
tio n a l shares, o r pa rtic ip a n ts 
may choose to rece ive all o r a 
p o r tio n  o f th e ir cash d iv idends 
e le c tro n ic a lly o r by check. 
P a rtic ip a tio n in th e Pian requ ires 
an in itia l in ves tm en t o f as lit t le  
as $ 50 0 . The Plan a llows op tiona l 
cash inves tm en ts o f as lit t le  
as $25 up to a m ax im um  of 
$150 ,000 per ca lenda r year. 

Nonsha reho lde rs pay a $15 fee 
fo r th e in itia l cash in ves tm en t 
in Sempra Energy. B rokerage 
comm iss ions in cu rred in the 
purchase o f shares w ill be paid 
by Sempra Energy. The Plan is 
o ffe re d on ly by the means of 
a prospectus , w h ich can be 
ob ta ined by ca lling th e Plan 
Adm in is tra to r, Equ iServe Trust 
Company, N.A., a t 877-773-6772, 
o r th ro ugh ih e  In te rn e t a t 
h ttp ://w ww .equ ise rve .com .

D irec t C om m on S to ck
In v e s tm e n t P lan
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P rudhoe Bay
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Fairbanks
Interior
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Sound
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Enhanced Oil Recovery

Development of 
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Local Gas D istribution

Electric Power 
Truck LPG Fuel

B a r g e  L N G
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Separation

O
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FRANK H. MURKOWSKI, GOVERNOR

A L A S K A  N A T U R A L  G A S  

D E V E L O P M E N T  A U T H O R I T Y

417 W E ST  4TH AVENUE 
ANCHORAGE, ALASKA 99 501 

TELEPHONE: (907) 257- *247 
FACSIMILE: (907) 646-5005

S e n a to r  S c o t t  O g a n ,  S e n a to r  L y d a  G reen , S e n a to r  G ary  W ilk e n ,  and  R e p re se n ta t iv e  J o h n  
Harris
Jo in t  S e n a te /H o u se  F in a n c e  C o m m it te e  
L e g is la t iv e  In fo rm a t io n  O ff ice  
716  W  4 lh A v e n u e
A n c h o ra g e ,  A K  99501 S e p te m b e r  1 0 ,2 0 0 3

S U B J E C T :  P ro p osa l  to  C o n d u c t  C o n ce p tu a l  S tudy

D e ar  L eg is la to rs :

T h is  le t te r  a n d  a t ta c h m e n ts  c o n ta in s  a  p ro p o sa l  to  c o n d u c t  a  c on c ep tu a l  s tu d y  fo r  the  
A la s k a  N a tu ra l  G a s  P ip e l in e  f ro m  P ru d h o e  B ay  to V a ld e z .

T h e  c o n te n ts  o f  the  p ro p o sa l  w il l  be  p resen ted  at h ea r in g s  b e fo re  th e  S e n a te  N a tu ra l  
R e so u rc e s  C o m m it te e  o n  S e p te m b e r  10, 2003 a n d  the  S e n a te  F in an c e  C o m m it te e  o n  
S e p te m b e r  11,2003.

1 no  p ro p o sa l  s ta le s  the  re a so n s  for c o n d u c t in g  th e  c o n c ep tu a l  s tu d y , the  c o s ts  o f  
p rep a ra t io n ,  h o w  th e  s tud y  w ill  be c o n d u c te d ,  a n d  the  b e n e f i t s  to th e  S ta te  o f  A la s k a .  It is 
p la n n ed  to p re s e n t  the  resu lts  o f  the  con c ep tu a l  s tudy  to  th e  G o v e rn o r  a n d  the  L e g is la tu re  
w h e n  th e  L e g is la tu re  c o n v e n e s  in J a n u a ry  2004 and  w il l  in d ica te  th e  c o s ts  fo r  p ro c e e d in g  
to the  n e x t  p h ase  o f  the  p ro jec t .

T h is  s tu d y  will b e  c o n d u c te d  by  a tea m  o f  e x p e r ie n c e d  A la s k a  c o n t ra c to rs  o r  
in te rn a tion a l ly  r e c o g n iz e d  e x p e r ts  fam il ia r  w i th  A la s k a  c o n d i t io n s  w h o  h a v e  been  
a ss ig n ed  e le m e n ts  o f  the  p ro jec t  as fo llow s:

•  P ipe l in es ,  C o m p re s s o r  S ta t ions  a n d  S p u r  L ine— V E C O  A laska ,  Inc.
•  L N G  P lan t— A S R C  E n erg y  Serv ices .
•  M arin e  F a c i l i t ie s  a t V a ld e z — P e ra tro v ich , N o t t in g h a m  &  D rn g e ,  Inc.
•  In -S ta te  U se s  &  B en e f i t  A n a ly s—N o r th e rn  E c o n o m ic s ,  Inc.
•  M a rk e t in g /C o m p e t i to r  A n a ly s is— W o o d  M a c k e n z ie

T h e  p ro p o sa ls  f ro m  the te a m  m e m b e rs  fo r  c o n d u c t in g  th e i r  part  o f  the  s tu d y  a re  in c lu d e d  
as a t tac h m e n ts  to th is  letter.

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



T h e  c o s t  o f  d e v e lo p in g  th e  c on c ep tu a l  s tu d y  is e s t im a te d  a t  $2 .5  m i l l io n  for w h ic h  vve a re  
r e q u e s t in g  fun d in g , A  b re a k d o w n  o f  th e  c on cep tua l  s tu d y  c o s ts  a p p e a rs  as a n  A t ta c h m e n t .  
W e  w i l l  p ro ce ed  w i th  the  s tud y  im m e d ia te ly  u po n  a p p ro v a l  o f  the  fu n d in g  and  w il l  
c o m p le te  the  w o r k  by  Ja n u a ry  7 ,2 0 0 4 .

P le a se  call m e  at 2 5 7 -1 3 4 7  w i th  a n y  q u es t io n s  yo u  m a y  h a v e .

S in ce re ly ,
- /  /  / /  r

t

H a ro ld  C . H c in z e ,  C h ie f  E x e cu t iv e  O ff ic e r

A T T A C H M E N T S :

•  P o w e rP o in t  P re sen ta t io n
•  S u m m a ry  C o n tra c to r  C o s t  a n d  S c o p e  P ro p o sa ls
•  P ro p o sa l  from  V E C O  A lask a .  Inc. for P ip e l in e s  a n d  C o m p re s s o r  S ta t ions
•  P ro p o sa l  from  A S R C  E n e rg y  S e rv ic es  fo r  L N G  Fac i l i t ie s
•  P ro p o sa l  from  P e ra tro v ic h ,  N o t t in g h a m  &  D ra g e  fo r  M a rin e  F acili t ies
•  P ro p o sa l  front N o r th e rn  E c o n o m ic s  fo r  In -S ta te  U se s  & B e n e f i t  A n a ly s is
• P ro p osa l  from  W o o d  M a c k e n z ie  for M a rk e t in g /C o m p e t i to r  A n a ly s is
•  P ro jec t  S y n o p s is  and  T a sk  A n a ly s is  o f  P ro jec t  C o m p o n e n ts
•  L e l te rs  to  Y u k o n  P ac if ic  C o rp o ra t io n  and  A la s k a  G a s l in e  P o r t  A u th o r i ty  

re q u e s t in g  p e rm is s io n  to u se  da ta

(VMyOutfumcnis/Cinsline/Ldtefs Pnyc 2 9/9/2003



A c c e l e r a t e d  F u n d i n g  R e q u e s t

• 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

A N G D A  D e s i g n  &  B e n e f i t s  S t u d y

• 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



A N G D A  D e s i g n  &  B e n e f i t s  S t u d y
• 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

B e n e f i t s  i n  D e s i g n  C o n c e p t
• 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



• 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)

A N G D A  F u n d i n g  R e q u e s t

A N G D A  P r o j e c t  C o n c e p t  &  C o s t

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 $ 2 B

Total Export 16 M tn/yr $ 12 B



N O T I O N A L  C o s t  o f  S e r v i c e
(For Different ANGDA Financial Assumptions)

High ROR 

Commercial

Not
Taxable

Benefit Driven 
Infrastructure

Pipeline 1.40 1.00 0.75

LNG 1.50 1.20 0.90

Total Cost 
of Service

$2.90 $2.20 $1.65

Does NOT Include Wellhead Purchase  Price

A N G D A  A p p r o a c h  t o  
P r o j e c t  R i s k  E l e m e n t s

Wellhead Price Fixed Purchase Price

Construction Overruns -  Tariff?

Market Volume Minimal -- Marketer

Market Price Basket of Prices

Fiscal Changes Not Applicable



H i g h - L e v e l  A N G D A  S t r a t e g y

• 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

W h y  is  A N G D A  
G e t t i n g  i n t o  G a s  B u s i n e s s  ?

• 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



A L A S K A  N A T U R A L  G A S  A U T H O R I T Y  
C O N C E P T U A L  S T U D Y

S U M M A R Y  C O N T R A C T O R  C O S T  &  S C O P E  P R O P O S A L S

C O M P O N E N T

P ip e l ines
(V E C O  A la s k a ,  Inc .)

S p u r  L in e  G le n n a l le n  
to A n c h o ra g e  
(V E C O  A la s k a ,  Inc.)

L N G
( A S R C  E n e rg y  S e rv ic es )

M a r in e  3 ,493
(P e ra t ro v ich ,  N o t t i n g h a m  &  D ra g e )

L N G  T a n k e rs

M A N  L A B O R  O T H E R  T O T A L
H O U R S  C O S T  C O S T S  S

2 ,3 1 7  $ 2 8 6 ,9 2 5  $ 39 ,675  $ 3 2 6 ,6 0 0

In -S ta te  U se s  &  
B en e f i t  A n a ly s i s  
(N o r th e rn  E c o n o m ic s )

M a rk U in g /C o m p e t i to r
A n a ly s is
( W o o d  M a c k e n z ie )

U n k o w n

S p e c ia l iz e d  L eg a l  O p in io n s  U n k o w n

S ta f f  &  A d m in i s t ra t iv e  2 ,2 6 0  
(A N G P A )

$ 9 9 ,7 2 5  $13 ,225  $ 1 1 2 ,9 5 0

7 ,63 0  $ 8 5 8 ,0 0 0  $ 1 2 3 ,0 0 0  $ 9 8 1 ,0 0 0

$ 3 2 6 ,4 5 5  $ 1 7 3 ,2 1 0  $ 4 9 9 ,6 6 5

1 ,480 $ 1 5 1 ,1 0 0  $500

$ 1 2 0 ,0 0 0

C o n t r ib u te d

$ 1 5 1 ,6 0 0

$ 1 2 0 ,0 0 0

$ 1 5 0 ,0 0 0  $ 1 5 0 ,0 0 0

$ 1 5 7 ,4 0 0  $4 2 ,6 0 0  $ 2 0 0 ,0 0 0

T O T A L  S T U D Y  C O S T S  17 ,953  $ 2 ,2 0 2 ,5 0 5  $ 3 9 2 ,2 1 0  S2 ,5 9 4 ,7 1 5
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P ro p o sa l fo r Eengitteerirag S e rv ic e s : 

P i p e l i n e  a n d  C o m p r e s s o r  S t a t i o n s

S u b m i t t e d  t o :

Alaska Natural Gas Development Authority 

September 8, 2003
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L e t t e r  o f  I n t r o d u c t i o n

8 September 2003

Alaska Natural Gas Development Authority 
411 West 4lh Avenue,
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:

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.

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

Alaska Natural Gas Development AuthorityVECO Pic,peon! 113095
Page 2Koptomhai ?003



S e c t i o n  1 E x e c u t i v e  S u m m a r y

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.

Alaska Natural Gas Development AuthorityVECO Prciawl »?09S Pago 3Stiplcmoc' 2003



S e c t i o n  2  S t u d y  O b j e c t i v e s  a n d  D e l i v e r a b l e s

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

i )  S t u d y  O b j e c t i v e s

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 o r 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.

Alaska Natural Gas Development AuthorityVECO Pion»sal *199S Pago <1SeutemOer 2003



♦ 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 i )  D e l i v e r a b l e s

VECO’s Team will provide analysis and validation of the YPC Export Pipeline Model anr i 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).

Alaska Natural Gas Development AuthorityVECO Ptop.-Jnl *3095
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S e c t i o n  3  E x e c u t i o n  P l a n

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.

i )  E x e c u t i o n  

S t e p  1 -  S c o p e  D e f i n i t i o n

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.

Alaska Natural Gas Development AuthorityVECO Proposal K3095 Pago 6SoplMTibor 2003



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 quantities.

S t e p  2  -  F a c i l i t y  D e s ig n

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 
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 o f spreads, 
and proposed construction modes for the pipeline right-of-way and ditch.

♦ Summarize estimated construction quantities.

Alaska Natural Gas Development AuthorityVECO Proposal 113095 Page 7Soplomb'ir 2003



For the South Centra l NG L Processing Facility this will inc lude :

♦ 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.
• Dense phase gas composition
• Desirable products from the South Central processing facility - C1, C2/C3, NGL’s etc.
• Dense Phase pipeline operating pressure and temperature
• Dense Phase pipeline capacity
• South Central Sales Gas Delivery pressure
• South Central Sales Gas Specifications

♦ Assumed Facilities:

• Inlet separation and liquid handling facility
• Dehydration Facility
• Deep Cut Facility - probably Turbo Expander Unit capable of making a C1 product
• Recompression Facilities to boost pressure of Gas to suitable sales gas pressure.
® 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.

Alaska Natural Gas Development AuthorityVECO Pfopnuu ti095
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S n o w  /  I c e  P a d

Figure I - Typical Work Pad Construction Mode
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Figure 2 - Typical Ditch Mode: Continuously Excavated with Chain Trencher in Cold Permafrost
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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 will:

♦ 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 quotes 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 will:

♦ 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 with associated support and logistics

requirements.
♦ Prepare a crewed up cost estimate using the North of 60 Pipeline Estimating Model.
♦ Evaluate and estimate utilization of Alaska resources.

S t e p  3  -  E x p o r t  P i p e l i n e  a n d  C o m p r e s s o r  S t a t i o n  a n d  S p u r  L in e  C o s t
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P ip e l in e  O p e r a t i o n  G r a d e  ROW
Pipe Diameter 30 inch 

Pipe Wall T h ick n e s s  .656 in ches

Manpower Requirements Mainline Production Mini Crew

Operator Foreman 1 1

Operator 1 6 6

Operator 4 1 1

Laborer 1 6 6

Laborer 2 3

Total Craft Personnel 14 1 7

Equipment Requirements Mainline Production Mini Crew

Pick-up, 4x4 3 3

Flatbed, 3 Ton 1 1

Bus, 26 P a ssen ger 1 1

B u s , 45  P a ssen ger

Backhoe. 235 1 2

Backhoe. 235  w/ Hammer

Dozer, D 10  w/ Ripper 1

Dozer, D9 w/ Ripper 1 1

Dozer, D8 w/ W inch 1 2

Dozer. D6 LGP 3

Motor Grader 14G 1

Light Plant 2

Mobile Radio 5 5

W inch 100 Ton 1

Jo h n  Henry Drill 1

Total Equipment P ie ce s 1 8 19

T a b le  1 -  T yp ica l  C re w  M ak e u p  S h e e t
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Spread Section Milepost Length Season Camp Location & Size

A 6 MP 0 - 76 76 W 1 MP 50 Swimming Point

7 MP 7 6 - 1 4 3 67 W2 MP 76 Inuvik

B 8 MP 1 4 3 - 2 1 1 68 W2 MP 176 Travailiant Lake

9 MP 2 1 1  - 2 8 1 70 W 1 MP 223 Little Chicago

C 10 MP 281 - 346 65 W 1 MP 301 Fort Good Hope

1 1 MP 3 4 6 - 4 1 1 65 W2 MP 391 Norman W ells

D 12 MP 4 1 1  - 476 65 W2 MP 441 Fort Norman

13 MP 476 - 541 65 W 1 MP 5 16 Blackwater River

E 14 MP 541 - 606 65 W 1 MP 576 Wriqlev

1 5 MP 606 - 671 65 W2 MP 636 No Name

F 16 MP 671 - 73 1 60 W2 MP 696 Fort Simpson

1 7 MP 73 1  - 786 55 W 1 MP 746 Mackenzie Hwy

G 18 MP 7 8 6 - 8 4 1 55 W 1 MP 8 1 1 Trainor Lake

19 MP 841 -896 55 W2 MP 876 North Zama

H 20 MP 896 - 951 55 W2 MP 951 Hiqhwav 58

21 MP 951 - 1006 55 W 1 MP 951 Highway 58

I 22A MP 1006- 1056 50 W 1 MP 1056 Notikewin River

22B MP 1U56- 1 10 6 50 W2 MP 1056 Notikewin River

23 MP 1 10 6 -  1 1 5 6 50 S2 None

1 , 1 5 6

T a b l e 2 - T y p i c a l  C o n s t r u c t i o n  E x e c u t io n  P lan  S p r e a d  S u m m a r y
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SPREAD: A1
(toute: xyz
Pipetino Darnetw (inches) 30
Vfoh ThicVress (inches) 065
Labor HousPor Shift 10
Equpmert Hours Par Shift 10

| Operauoral Cogta
Description Dired/Indirect

EqupmentWeight(tons) SIM CWe EndtWe Duration(days) Labourers t.Vuxiiys OpaaionalOuanlity Units Labour Eqiipnxnt Tooi&Sippiies SubctrtradsDislhbuton MaterialsDistribution
Survey ROW Certeriflc 0 645 t-Jun-ZXM 2-Ml'-11JX 274 5 1220 23760 FT 566J46 118120 X1C6 0 0
Rpe Ffcu! to ROW StoctoJes 0 000 IWto/ffiN 1HX<-20M X O 0 237603 FT 0 0 0 3430276 0
ttftrial Haul to Onsle V&rehouse D 000 IWo.XW 1S0ec-2C« X °l 0 2 EA 0 0 0 3900 0
ROW Cleo’YV] • light Trrter D 22300 7-Jjtv2CW 13-Jun-20M 6, 22 165 31260 FT 83.095 47X4 4986 0 0
Srow Fence instatoton 0 272) 15-Nw-ZXW 29-ta-WW 14 11 154 28.195 FT 71.112 20.742 4X7 0 0
Srwlce Fad Ccnstnctcn 0 44225 IDuiaXM 2-M»-2ax 91 “51 3.185 187.908 FT 1575362 1 £(2.768 94 £X 0 c
•3*33*1 Pact Road Construooi 0 80565 l-Cfcc-MW WAr-axs 1(E 41 8.333 6C6561 CY 4197150 6957127 251.841 0 c
Drtch Excasitcn • Trencher D 146120 ?2-Jav2C05 wto-axfi 56 43 2.406 227.W0 FT 11X920 2139.952 71.815 0 c
Dnch Exoraon • Gacttoe 0 113590 )Mtor-2CD5 56 34 ICC 10500 FT 51000 89.977 30uC c 0
Ditch Exta/atcn • Dt2 & Sroot 0 668 75 22-Jun-2005 1W,br-aK. SS 38 111 10.5G0 FT 56.402 45183 3384 0 0
load Kki. & Snrvj Ppe D UB4D ISJavXlX zvx-m> 46 31 1.564 X7G00 FT 7X885 7X002 45.8X 0 c
•tend 5 Set-up Pipe D 1W.G5 17-inv20K Jt,k»2J0b 40 16 736| 237.KO FT 357-567 372N4 21.451 c 0
fvj-LO Automxc VWdng D 6340 IDrcJOW Sisv20C6 as X 1CS6 1 LOT GG3B73 236618 39 ex c c
Rpa Lne-tp & Ftoct Pass D 32240 20Ji-v:«6 7-WV-2C05 46 55 2533 3111 WBD 11N 574 844329 78174 0 0
Fit VVettng 5 Wed fiepar D 43} 55 20-JeJv20» 7-l.hr-aX» 4o 76 3-186 3211 V.5LD 2071562 825063 124194 0 0
fteddng & Facrtr/j 0 829 30 2>J.i>20jS !2-»,to!0K 46 X 1.7W 237.600 FT 900652 1526.121 54.039 0 0
RHdCcdPpeVWds D 10320 22-Ĵ2C06 Wbi»K 46 22 1.012 3372 WELD 4eaiic X0.4X 29137 0 0
UM*r-ln Ft* D 575 G5 M-Ja',706 I'teffi 46 X 1.516 237.GOO FT 759746 6*0.283 45585 0 c
PpeTiw D 95960 ['Wl-rXXE ii-»,v»:<xfi 46 S6 1128 X7.600 FT 16X467 1X1X9 98008 0 0
Sc1-onPtwV̂»grtts D 85 90 2J-WV2005 7-Hty-Zfx, 14 12 ice 1.000 EA 79273| 40694 4.756 c c
EhcMil & ROW Oear-tc D 61635 »Jorv2006 13-IAyJO® 5. 40 1.W0 237.GOO FT 888082 0 0
Hg-ip Cknnng & TestogCre# O 11870 1-r.te-axs iw.waxs 14 18 252 1- LOT 137963 35.765 8178 0 c
Ctean. Test. & Dry Une D 574 60 is-Mx-m VA-/-2M5 2D 45 EOO... 4 SECTTCN 520856 520718 31151 500.000 0
Ppe Spent Farrvatcn (Vahe 9a) O 77 20 l-Poc-COW IODk-POW 9 15 144 900 Dl e64X 18.1E8 5.19C 0 c
inSa5&x*Vates&Sxc<s D 24735 -.2-Fefc-2O05 IB-Flfr?ca 6 24 144 2 VALVE 75222 XXI 4513 9 0
VaVe VaJ Fomtton Concrete D 9G4D l-Feo-2006 SF(t2X6 4 13 52 2 VALVE 24916 14.765 1.495 0 0
VaVe VaA 5>dng tnstaflacn D 15455 1o-F<1-20j5 ?J.h/-2XB 12 19 229 2 VALVE 114328 X.057 G.8X 0 0
Rest are POST/ & Access Rorefe D 332.10 27-J.W2O0E 14-My-TOOS 46 X 1472 237,600 FT 7’4«5 535X1 43443 0 0
WedNDEInstectcn 0 1115 a>J3f>20>j tlMr-SOTB 50 8 400 237.800 FT 155172 25000 9310 0 0
AsEW Stfvey D 1745 i-jjs-2co> IHbr-JCPS 255 19 1353 237.600 FT 1557C32, 141559 93422 0 0
.-pecal Cr.-t Ccrstraaon D 000 27-.br.2005 lU’jf-20S 46 0 C 237.00 FT C 0 0 1.663200 0
Gravel Pit O.MSccn*f.t OosmxJ D 415 CO 1-Jun-20W 21-oaaw 1C X 000 3 LOT 442̂ 654 70) 26572 0 0
t.Vefrxess Gravel W»*ei O 62865 1&Ju>20W 127 X 21252 3110355 CY 10500312 16X2.4X 633.619 c 3216356
VtarV Pad Msrierance 1 21360 tOJor'-MCC S'.'jtLOS >t 16 1024 X7.600 FT 514015 (09 650 30.841 0 0
Ccnstnntoi Sicpeirt 1 56900 ISJaivJOOS iy.tr/-20K 59 65 3835 237000 FT 21X4X 1.700513 12910G 0 0
Ccnstnctcn Sjpocn 1 30940 10̂ 20* X-Cct-?j0l 151 42 C342 X7.609 FT 3545257 2.X75X 2119551 C c
Emvxrtrtal Soxwt 1 1230 ISJar.rorS ly.urroa 59 (V 354 X7.600 FT 1X572 45644 9814 c 0

Ttxrrvj Surnrt 1 11610 15-KVV-20C6 4-̂x-20j£ 20 14 280 237.600 FT 154973 110.716 0 0
l.tve-On & »A>*Ot 1 31540 15-Mfr-SOM u-a-'-.'tw 331 40 2240 1 LOT 11W858 564.672 66191 0 c
3dtfef/ D*rlticn and Drug Têng I 000 IMfe, 2001 ID-Apf-MK, 3» 0 0 1 LOT 0 0 0 c c
Craft ton-fu/ty Wages tDcnuses) 1 000 ISIto-2001 1S7</-20C6 333 0 0 1 LOT 0 0 0 0 c
Ccnshicton Si.perrt9cn 1 4720 l-N*-20W tSApr-JOOj 168 25 4200 166 DA'iS 1065640 376.493 0 0 c
Gonarjdcn Saer.-snn (PS) 1 4010 15-MK-20M Vto-SOW W 21 3573 170 DAYS 15580CC 321.452 0 0 Ci
Carrp KtobJcatnn 33210 3I-Wsy-20(M X X 930 1 LOT 494X1 2 70.380 29642 0 c
Camp Cj/!f7icr& 1 26110 IS-MyBDt MKrTCCi 3» 31 10478 1 LOT 4 9XX1 3965122 296019 0 c
Cofiracicf Ors*: FacKies 1 153 C6 !9-7fl<20K 3X 3 1014 338 DAYS 5X074 611143 33784 0 c
CortraO/ ChsieAtrc C*ce Fad*!#* tV Ffurxy Jtrtcfl 1
Canpftent | |Canp Caer rg 1•r̂ mert KWxt̂atcn Iamprrtri DefTtfc'iztfcn •Ftrscnnei fir4.are (KbUOeraD&'R&n) I lCnrtracicj CMrrhcad t

1555320 Hto.LUOl 18*/pr-2UU5 352 1.273 130377 66516314 732ruac» 3 723.1CG

Table 3 - T y p ic a l  Pipeline Estimating Model Sect ion  C o s t  Sum m ary
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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.

S t e p  5  -  O p t i m i z a t i o n

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:
<■ 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.

S t e p  4  - A l t e r n a t i v e  A s s e s s m e n t
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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:

■ 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.

S t e p  6  - D o c u m e n t a t i o n

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

i i )  S y s te m s  a n d  T o o ls

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.

i i i )  O f f ic e s

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.

A laska  N atu ra l G a s  D eve lop m en t A uthority
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iv )  C o n c l u s i o n

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.

A laska N atu ra l G a s  D e v e lo p m en t AuthorityVUCO Proposal "3095
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The following project execution schedule indicates preliminary results available by the middle of 
November with issuance of the final reports by January 15th, 2004.

S e c t i o n  4  S t u d y  S c h e d u l e

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 
Meeting

October 16, 2003

Preliminary Pipeline Estimate Review 
Meeting

November 13, 2003

*•
Draft Report Issued December 18, 2003
Final Report Issued January 15, 2004

A laska N atu ral G a s  D eve lop m en t AuthorityVECO Proposal «30»S P a g o  18Soolijrnimr ?003



S e c t i o n  5  S t u d y  C o s t

i)  C o s t  b y  D is c ip l in e

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 
Sub-Total LNG Export System .

14,500
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 
network access (Four months)

14,400

Reproductions 15,000
Software 3,500
Travel expenses 20,000
Sub-Total Misc & Unallocable Costs 5 38,500

TOTAL 5492,450

A lask a  N alu ra l G a s  D eve lop m en t AuthorityVECO Piopcsal "3W5
P a g o  19BoplonVjor 2003



i i )  C o s t  b y  D e l i v e r a b l e s
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i i i )  F e e  S c h e d u l e

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

Rates Esi. MH's
Wes Nason S130 350
Chris McArthur $110 250
Bill Ediger $110 250
Jim McDougall $140 350
Kurt Stangl $120 350
Jeff Sherman $120 350
John Wolflick $250 100
William Tetz $110 40
Gulshan Dua $100 200
John Hutchings $100 350
Gene Kulawik $150 100
Dale Morris $150 100
Route Characterization Specialist S16F 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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S e c t i o n  6  E x p e r i e n c e

i)  E n g in e e r in g  C a p a b i l i t ie s

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) P r o je c t  T e a m

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 
unique and comprehensive perspective to the analysis of building pipelines in Alaska and 
Arctic/sub arctic regions.

A laska N atural G a s  D eve lop m en t A uthority
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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 oil 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 M orris -  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 H u tch ings - 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 fa c i l i t ie s ,  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 Oil 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 W olflick -  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, El Paso Natural Gas Company (EPNG), Standard Oil 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 oil field in Alaska.
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S e c t i o n  7  R e l e v a n t  P r o j e c t s

M ackenzie  D elta  E xp lo re rs  G ro u p  P ipe line  S tu d y  and O p tim iz a tio n  - 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.

M ackenzie  D elta  E xp lo re rs  G ro u p  P ipe line  S tu d y  and  O p tim iz a tio n  - 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.

A laska  Gas P ro d u ce rs  P ipe line  Team  P ip e lin e  S tu d y  and  O p tim iza tio n  -  2001 -  02
Studied two pipeline routes:

• the Northern Route from Prudhoe Bay to the Mackenzie River Delta up the 
Mackenzie River Valley to Alberta, and on to Edmonton.

• 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.

S ou th  W est A la ska  P ow er P ro je c t -  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:

• the Northern Route from Beluga through Rainy Pass to McGrath, then to Donlin 
along the Tintina Mineral Belt

• the Souther Route from Beluga to Lookout Hill via Rainy Pass, then to Crooked 
Creek via Stony River

A laska N atu ra l G a s  D eve lo p m en t AuthorityVECO Pionou' M095
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W e s  N a s o n
M anager o f P ipe line  C o n s tru c tio n

Qualifications
Overview

H ig h lig h ts

2001  - P re sen t

1 998  - 2001

1 9 8 0  - 1998

Mr. Nason has twenty-nine years experience managing construction and 
maintenance of pipelines, oil field facilities, 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 M INERALS 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. PR ICE  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.

Tliu Tcnm riml Dolivors



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.

1 9 7 5 -1 9 7 7  BECHTEL

and 1979-1980; 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, 1971E d u ca tio n

A ffilia tio n s

P apers

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 (1995-2001 
Knowles/Ulmer 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 Oil Development at Milne Point

Tiio T e a m  Thai D e liv e rs



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.

H ig h lig h ts 4 Alaska 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

Thu T onm  That D e liv e rs



E d u ca tio n  >

A ff ilia t io n s

C h r i s  M c A r t h u r ,  P . E n g . — P a g e  2

Manager -  Gas Pipeline Systems

r j
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.

♦ B.A.Sc., Mechanical Engineering, U. of British Columbia (1978)

♦ Certificate, Executive Development, U. of Calgary (1994)_______
♦ 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 T e a m  That D e liv e r s -



Qualifications
Overview

H ig h lig h ts  ,

F .  W i l l i a m  ( B i l l )  E d i g e r ,  P . E n g .
Director, Arctic Gas Projects, Pipelines & Terminals

'• v' : ,V:
Twenty-five years of prcfe •'■nal 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 a joint 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.A.E., 
increasing production to 110 MBOPD.

The- T o am  Thai D e liv e rs  •



E d u ca tio n

A ffil ia t io n s

P apers

F .  W i l l i a m  ( B i l l )  E d i g e r ,  P . E n g . — P a g e  2

Director, Arctic Gas Projects, Pipelines & Terminals

TRANSCAN ADA 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, a!i at the lowest life cycle cost.

♦ Scope included Measurement Facilities. Gas Quality, Valves, 
Data Integrity, Regional Integrity and Lab Services.

TRANSCAN AD A 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

The Team  Uwi Delivers"



Qualifications
Overview

Over 25 years of pipeline construction experience including 23 years 
in arctic Alaska. Extensive pipeline project management experience
on a wide 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 
Flare 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

Tho Team Tiint Delivers '
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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.

1973; BA in Environmental Biology, University of ColoradoE d uca tio n
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K u r t  S t a n g l
Arctic Engineer

Qualifications
Overview

H ig h lig h ts

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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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.

• 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.

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

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

n J IW S J W W fflM H  Professional Engineer, Assoc, of Professional Engineers
' Geologists and Geophysicists of Alberta 

Nuclear Gauge Safety Training

E d u ca tio n j Queen's University 1372 Geological Engineering, B.Sc.(Honors) 
University of Alaska 1984 Arctic Engineering

A ffilia tio n s Member, Associated Soil and Foundation Engineers
a a i a  • • i t  r-  •Member, American Society of Civil Engineers 
Member, American Society of Testing Materials 
Member, Alaska Miners Association

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

"Enqineerina 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 Fill in Permafrost Regions
of Alaska", with M. Schlegel, Proceedings of the Fifth Canadian 
Permafrost Conference, Quebec City, Quebec, Canada, 1990.
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G u l s h a n  D u a ,  P . E n g . ,  M B A
Manager -  Process Engineering

Qualifications
Overview

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, Mobil, 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 - P r e s e n t
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:
A laska  G as  P ro d u c e rs  P ipe line P ro je c t

♦ 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 P e t ro leum  Halu l Fuel G as  Sweeten ing 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.

Foo th i l ls  P ipe line 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.

P lu sp e t ro l ,  Argentina
♦ The Ramos Field Gas Compression Study (400 mmscfd 

capacity) based on reservoir data on wellheads pressure decline.

The Team Thru Dolivers •'



Gulshan Dua, P.Eng., MBA— Page  2
Manager -  Process Engineering

Kom i Arctic Oil C om pany , R u s s ia
« 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) 1 989  -  1999
Abu Dhabi, UAE 1985  - 1987
ADNOC ’s  Tawee lah  G as  T rea tm en t P lan t

♦ 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 Deve lopment P ro jec ts
QATAR G ENERAL PETROLEUM  CO RPORAT ION  1 9 8 7  - 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 JO INT VENTURE COMPANY 1 9 8 4  - 1985

♦ Responsibilities included preparation of basic design process 
packages for ADCO's two major oil 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 IHBJ 
cross-country Pipeline and LPG plants along the route.

ENG INEERS INDIA LTD. (F o rm e r ly  Bech te l)  1 9 7 7  - 1 9 8 4
♦ Performed the process design activities, as well as supervised 

the section’s process design activities.
DCM CHEMICAL W O R K S  1 9 7 0 - 1 9 7 7

♦ 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

E d u c a tio n  I ♦ Master of Business Administration, Durham University, UK, 1993
♦ B.Sc. Chemical Engineering, Punjab University, India. 1970

A ffil ia tio n s  | ♦ The Association of Professional Engineers, Geologists and 
Geophysicists of Alberta (APEGGA).

T e ch n ic a l S k ills  1 ♦ Various process simulation packages, including Hysys, Amsim, 
Pipeflo, Pipesim, Pipesys and; process design and system 
engineering.

The T e a m  Thai D e l iv e r s 1



^VECOjJ E . L .  G e n e  K u l a w i k

Qualifications
Overview

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 Oilfield 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 Oilfield 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.

Tho T eam  Thai D e liv e r s ’



E .L . G e n e  K u la w ik — P a g e  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.

A ffilia tio n s

The Toam Thai Dollvors’
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Qualifications
Overview

E d u ca tio n

A ffilia tio n s

R .  D a l e  M o r r i s
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

The T eam  Thai D e liv e r s ’



J o h n  H u t c h i n g s
Principal Estimator

Qualifications
Overview

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

VECO 1999 ■ 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 oilfield 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.

The T e a m  Thai D e liv e rs  »•
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Principal Estimator

E duca tion

A ffilia tio n s

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

AACE International -  The Association for the Advancement of 
Cost Engineering
Canadian Construction Association -  Gold Seal Certification - 
Estimating

The T e a m  Thai D e liv e rs
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VECO T h e  T e a m  T h a t  D e l i v e r s 4

I n t r o d u c t i o n

V E C O  H is to r y

V E C O  Inc.,  t h e  o r ig inal  p a r e n t  c o m p a n y ,  w a s  f o r m e d  in 1 9 6 8  to s u p p o r t  o f f s h o r e  oil a n d  g a s  
p ro d u c t io n  in A la s k a ,  U .S .  In t h e  e a r ly  1 9 7 0 s ,  V E C O  e x t e n d e d  its o f f s h o r e  s u p p o r t  a c t iv i t ie s  to  
t h e  N o r th  S e a ,  c o n s t r u c t i n g  a n d  outfitting h u g e  o f f s h o r e  p la t fo rm s  in S t a v a n g e r ,  N o r w a y  for  
o p e r a t i o n s  in D e n m a r k ,  N o rw a y ,  a n d  S c o t l a n d .  In 1 9 7 4 ,  V E C O  p i o n e e r e d  oil field s e r v i c e s  for  
t h e  initial d e v e l o p m e n t  o f  t h e  10-b i! l ion-barre l  P r u d h o e  B a y  oil f ie lds ,  b e c o m i n g  t h e  first 
c o n t r a c to r  o n  t h e  N o r th  S l o p e  to  e s t a b l i s h  a  p e r m a n e n t  c o n s t ru c t i o n  a n d  m a i n t e n a n c e  facility. A t 
t h e  s a m e  t im e ,  o p e r a t i o n s  e x p a n d e d  th r o u g h o u t  A l a s k a  to  in c lu d e  n u m e r o u s  c o n s t r u c t i o n  a n d  
s e r v i c e  p ro je c ts .

T o d a y ,  V E C O  is a  fully i n t e g r a t e d  e n g in e e r i n g ,  p r o c u r e m e n t ,  
a n d  c o n s t r u c t i o n  ( E P C )  c o m p a n y  o p e r a t in g  w o r ld w i d e  with 
o v e r  4 0 0 0  p e r s o n n e l .  W ith in  its field, V E C O  is o n e  o f  N or th  
A m e r i c a ' s  l a r g e s t  c o m p a n i e s .

U s in g  its A la s k a  p r o g r a m  m a n a g e m e n t  e x p e r t i s e  a s  a  s t e p p i n g - s t o n e ,  V E C O  h a s  g ro w n  t h r o u g h  
a  s e r i e s  o f  s t r a t e g i c  a c q u i s i t i o n s  a n d  a l l i a n c e s .  V E C O  e x p a n d e d  its s e r v i c e s  to  o t h e r  i n d u s t r i e s  
in t h e  p a s t  te n  y e a r s  a n d  is  n o w  a c t iv e  in t h e  d e s i g n  a n d  c o n s t ru c t i o n  o f  p r o j e c t s  in th e  fo llow ing  
in d u s tr ia l  s e c t o r s :

♦ R ef in in g  a n d  P e t r o c h e m i c a l  ♦ Oil a n d  G a s  F ie ld  D e v e l o p m e n t
♦ G a s  P r o j e c t s  ♦ Mining a n d  M e ta l s
♦ P ip e l in e s  a n d  T e r m in a l s  ♦ P o w e r  G e n e r a t i o n  a n d  E le c t r ic a l

D is tr ibu tion

V E C O  is a  s o lu t io n - o r i e n te d ,  c o s t - c o n s c i o u s  o r g a n iz a t io n .  O u r  h is to ry  d e m o n s t r a t e s  t h a t  w e  
h a v e  th e  e x p e r i e n c e ,  r e s o u r c e s ,  a n d  qua lif ied  p e r s o n n e l  to  e f fec t iv e ly  m a n a g e  m a jo r  p r o j e c t s  u p  
to  s e v e r a l  billion d o l l a r s  in v a lu e .  In t h e  l a s t  t e n  y e a r s .  V E C O  h a s  c o m p l e t e d  p r o j e c t s  
t o t a l i n g  o v e r  $ 2 5  b i l l io n .

V E C O  is o r g a n i z e d  in r e g io n a l  c e n t e r s  l o c a te d  a c r o s s  N orth  A m e r ic a  a n d  In te rn a t io n a l ly .  T h e s e  
in c lu d e :

♦ V E C O  A l a s k a  
H e a d q u a r t e r e d  in A n c h o r a g e ,  A la s k a ,  U .S .A .

♦ V E C O  C a n a d a  ( I n t e r n a t i o n a l  H e a d q u a r t e r s )
H e a d q u a r t e r e d  in C a lg a r y ,  A lb e r ta ,  C a n a d a

♦ V E C O  M i d d le  E a s t  N o r t h  A f r ic a  
H e a d q u a r t e r e d  in A b u  D h a b i ,  U n ited  A r a b  E m i r a t e s

♦ V E C O  P a c i f i c  
H e a d q u a r t e r e d  in B e l l in g h a m ,  W a s h in g t o n ,  U S A

♦ V E C O  R o c k y  M o u n t a i n  
H e a d q u a r t e r e d  in D e n v e r .  C o lo ra d o ,  U .S .A .

♦ V E C O  G u l f  
H e a d q u a r t e r e d  in B a to n  R o u g e ,  L o u i s ia n a ,  U .S .A . VECO Corporation 

Anchorage, Alaska, USA

31 VECO Corp., Anchorage, Alaska j
j  pi. n w m   ....................................................  ■■■■»■ ' ■
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VECO [he Team That Delivers®

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)

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.

E x e c u t i o n  M e t h o d s

Construction }

j  Cost Effective
Solutions

Future
Opportunities
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VECO T h e  Jeam  T h a t  Delivers4'

V E C O  S e r v i c e s

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 -H o u s e  S p e c ia l is ts

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

♦ Rotating Equipment ♦ Civil
♦ Vessels ♦ Petrochemical Process
♦ Fired Heaters ♦ Environmental/Regulatory
♦ Piping Stress Analysis ♦ Electrical
♦ HVAC ♦ Control
♦ Tanks ♦ DCS/Programming

P e rs o n n e l b y  D is c ip l in e

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 2 DO
♦ Pacific 200
♦ Gulf 100
♦ Middle East North Africa 100

By Specialty:
♦ Engineering 1500
♦ Construction 1000
♦ Operations and maintenance 500

VECO G enera l Q ualification PacK age F ebruary20 02



VECO * T h e  Team T h a t  Delivers®

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"',

H e a l t h ,  Q u a l i t y  a n d  E n v i r o n m e n t a l  A w a r e n e s s

VECO G enera! Qualilieaiion P ack ag e F eb ru ary 2 0 0 2



VECO The Team That Delivers**’

Quality Policy

it is t h e  po l icy  o f  V E C O  to p r o v id e  p r o d u c t s  a n d  s e r v i c e s  t h a t  m e e t  c l i e n t ' s  r e q u i r e m e n t s  in a n  
eff ic ien t,  c o s t - e f f e c t iv e  a n d  s a f e  m a n n e r .

V E C O  is c o m m i t t e d  to  im p le m e n t in g  a n d  m a in ta in in g  a s  IS O  9 00 1  p r o g r a m  in c lu d in g  t h e  
p ro v is io n  o f  t ra in in g  fo r  its s t a f f  a n d  t h e  e n c o u r a g e m e n t  o f  c o n t i n u o u s  i m p r o v e m e n t  a t  a l l  l e v e ls  
in t h e  o r g a n iz a t io n .

T h is  q u a l i ty  policy  h a s  t h e  full s u p p o r t  a n d  c o m m i t m e n t  o f  V E C O ’s  m a n a g e m e n t  a n d  s taff .

V E C O  C a n a d a  Ltd. h a s  a qu a l i ty  m a n a g e m e n t  p r o g r a m  th a t  is r e g i s t e r e d  with t h e  Q u a l i ty  
M a n a g e m e n t  In s t i tu te  (QMI) in c o m p l i a n c e  w ith t h e  r e q u i r e m e n t s  o f  IS O  9 0 0 1 -1 9 9 4 .

T h e  IS O  9 0 0 1  in te rn a t io n a l  s t a n d a r d s  for  q u a l i ty  m a n a g e m e n t  w e r e  d e v e l o p e d  with t h e  g o a l  o f  
e f fe c t iv e ly  d o c u m e n t in g  th e  qu a l i ty  s y s t e m  e l e m e n t s  to  b e  i m p l e m e n t e d  in o r d e r  to  m a in t a i n  a n  
e ff ic ien t  qua l i ty  s y s t e m .  IS O  9 0 0 1  h a s  built-in flexibility, w h ic h  a l lo w s  it to  b e  e q u a l ly  e f f e c t iv e  
for b o th  l a rg e  a n d  s m a l l  p ro je c ts .

A n n u a l  c o m p l i a n c e  a u d i t s  a r e  c o n d u c t e d  by QMI to  c o n f i rm  c o n t i n u e d  r e g is t r a t io n  to t h e  IS O  
9 0 0 1  s t a n d a r d s .  O u r  s t a f f  is fully t r a in e d  in t h e  IS O  9 0 0 1  s y s t e m  a n d  all Q u a li ty  A s s u r a n c e  a n d  
Q u a l i ty  C o n tro l  d o c u m e n t a t i o n  is in p la c e .

Q u a l i t y  A s s u r a n c e

•.‘Ml t>" -1 ! .1 I .. I. I-

VECO Canada Ltd.
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VECO The-Team That Delivers

E n v i r o n m e n t a l  a n d  R e g u l a t o r y

P ro g ra m  M a n a g e m e n t

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.

S e rv ic e s

Environmental Planning

♦ Management Systems
♦ Issue Scoping
♦ Impact Assessments
♦ Cumulative Effects Assessments
♦ Construction Procedures Development
♦ Project Management

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 1 and Phase 2 Site Assessments
♦ Spill Response Evaluation/Remediation
♦ Abandonment and Reclamation
♦ Partnership with WasteCo for Complete Facility Decommissioning Services
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VECO T h e  Team T h a t  Delivers'11

T h e  V E C O  p r o c u r e m e n t  d e p a r t m e n t  e n s u r e s  t h a t  t h e  n e e d s  for  m a te r ia l s ,  facilities,  s e r v i c e s  
( inc lud ing  in s p e c t io n )  a n d  e q u i p m e n t  a r e  s u p p l ie d  w h e r e  a n d  w h e n  r e q u i r e d ,  a t  t h e  l o w e s t  c o s t  
c o m m e n s u r a t e  w ith  qua li ty  a n d  q u a n t i ty  s p e c i f ic a t io n s .

P r o c u r e m e n t  is c o n d u c t e d  in a  m a n n e r  d e s i g n e d  to  build  a n d  m a in ta in  g o o d  client,  s u p p l ie r ,  
i n t e r d e p a r t m e n ta l ,  a n d  c o m m u n i ty  r e l a t io n s h ip s .  A s  m u c h  a s  p o s s i b l e  a n d  in a c c o r d a n c e  w ith  
c l ie n t  w i s h e s ,  r e g io n a l  a n d  n a t io n a l  c o n t e n t  is a lw a y s  m a x i m iz e d  w ith in  t h e  c o n s t r a i n t s  o f  
quali ty ,  p r ic e ,  d e l iv e ry ,  p e r f o r m a n c e ,  a n d  a f t e r s a l e s  s e r v ic e .

V E C O ’s  s ig n i f ic a n t  p r o c u r e m e n t  e x p e r i e n c e  in c lu d e s  th e  p ro v is io n  o f  s e r v i c e s  w o r ld w id e .  W e  
h a v e  s u c c e s s f u l l y  p ro v id e d  p r o c u r e m e n t  a n d  log is t ica l  s e r v i c e s  for  l a rg e  p r o g r a m s  
in te rn a t io n a l ly  (e .g .  m u l t i -y e a r  s e r v i c e s  for N e x e n  in Y e m e n )  fo r  a  c o m p l e t e  r a n g e  of  m a t e r i a l s  
a n d  e q u ip m e n t .  S e r v i c e s  h a v e  b e e n  p ro v id e d  fo r  p ro je c t s  in o v e r  4 4  d if fe ren t  c o u n t r i e s  
c o n s i s t in g  of  w id e  r a n g e s  of  log is t ica l  a n d  g e o g r a p h i c a l  c o n d i t io n s .

T h e  P r o c u r e m e n t  D e p a r t m e n t  h a s  d e v e l o p e d  th e  cap a b i l i ty  o f  s u p p o r t i n g  p r o je c t s  r a n g i n g  f ro m  
v e ry  s m a l l  n o n - t a s k  f o r c e  p r o je c t s  to  l a rg e  t a s k  fo r c e  p ro je c ts .  T h e  p r o je c t  p r o c u r e m e n t  
o r g a n i z a t i o n s  a r e  d e v e l o p e d  o n  a  p e r  p ro  e c t  b a s i s  to  a s s u r e  thr.t t h e  c l ie n t ’s  r e q u i r e m e n t s  a r e  
s a t i s f i e d  in a  c o s t - e f f e c t iv e  m a n n e r .  T h e  p ro je c t  sp e c i f ic  p r o c u r e m e n t  o rg a n iz a t io n  is d e r i v e d  
from  a  s t a n d a r d  s y s t e m  th a t  is in a c c o r d a n c e  w ith  V E C O  P r o c u r e m e n t  P r o c e d u r e s  e n t i t l e d  
" O p e r a t in g  S t a n d a r d s ,  V o lu m e  2-1 a n d  V o lu m e  2-2" , w h ic h  is a n  IS O  9 0 0 1  qu a l i ty  a s s u r a n c e  
s y s t e m .

D o c u m e n t  C o n tro l

V E C O ’s  d o c u m e n t  con tro l  is r e q u i r e d  to  c o n tro l  t h e  r e c e ip t  a n d  d is t r ib u t io n  o f  t e c h n i c a l  
d o c u m e n t s  a n d  d a t a  f ro m  t h r e e  s o u r c e s :

♦ T h e  C lien t
♦ T h ird  P a r t i e s  ( V e n d o r s ,  C o n t r a c to r s ,  e tc . )
♦ V E C O 's  in te rn a l ly  g e n e r a t e d  d o c u m e n t s

V E C O  h a s  in p l a c e  IS O 9 0 0 1  q u a l i ty  a s s u r a n c e  p r o c e d u r e s  to  p ro v id e  a  f r a m e w o r k  for  t h e  
d o c u m e n t  c o n tro l  s y s t e m s .

A s  a  p a r t  o f  V E C O 's  d o c u m e m  c o n tro l  p r o c e s s  a n  i n - h o u s e  D o c u m e n t  I n d e x  s o f tw a r e  p a c k a g e  
h a s  b e e n  d e v e l o p e d .  T h is  p a c k a g e  e n a b l e s  t h e  s y s t e m  u s e r s  to  a c c u r a t e l y  t r a ck  th e  s t a t u s  a n d  
lo c a t io n  o f  all t e c h n ic a l  p ro je c t  d o c u m e n t s ,  a n d  to  a r c h iv e  a n d  r e t r i e v e  all p ro je c t  d r a w i n g s  u p o n  
p ro je c t  c o m p le t io n .

F IL E N E T ,  E l e c t r o n i c  D o c u m e n t  M a n a g e m e n t  S y s t e m
V E C O  C a n a d a  Ltd. h a s  i m p le m e n te d  a n  e le c t r o n i c  d o c u m e n t  m a n a g e m e n t  s y s t e m  E D M S ,  
within its C a lg a r y  off ice  c a l le d  F i len e t .  F i le n e t  E D M S  is a  s y s t e m  u s e d  for  e le c t ro n ic a l ly  t r a c k in g  
all t y p e s  o f  d o c u m e n t s  th r o u g h  the ir  l ifecycle  f ro m  c r a d le  tD g r a v e .  T h e  s y s t e m  w o r k s  o n  a n  
in t r a n e t  w ith  In te r n e t  c a p a b i l i t i e s ,  T h e  In te rn e t  ability o f fe rs  t h e  u s e r  s e c u r e  a c c e s s  to  all 
d o c u m e n t s  in t h e  F i le n e t  s y s t e m  f ro m  a n y  c o m p u t e r  w ith I n te r n e t  a c c e s s .  F i l e n e t  is  
a d m i n i s t e r e d  loca lly  with a  c l ie n t  in s ta l le d  on  th e  u s e r s  w o r k s t a t i o n s  for  a c c e s s .  A s t a n d a r d  file 
s t r u c tu r e  is n o t  u s e a  w ith in  F i lene t .  All d o c u m e n t s  a r e  a s s i g n e d  a t t r i b u t e s  t h a t  e n a b l e  u s e r s  to  
lo c a te  d o c u m e n t s  m o r e  eff ic ien tly  th a n  th e  c u r re n t  n e tw o rk  e n v i r o n m e n t .

P r o c u r e m e n t  a n d  I n s p e c t i o n  S e r v i c e s
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VECO. T h e  Team That Delivers^

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.

P r o je c t  R e p o r t in g

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

P r o je c t  C o n tro ls

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.

F a c i l i t i e s  C o s t  E s t i m a t e

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.
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VECO The Team  That Delivers®

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

1. P & ID's
2. Plot Plan with piping layouts transposed
3. Civil quantities (foundations, piles, roads, etc)
4. Equipment budget pricing
5. Major piping item budget
6. Miscellaneous instruments (typically in-house pricing with P & ID markup)
7. Electrical tray routing and cable schedule
8. Major electrical equipment budget pricing
9. Home office man-hour estimate
10. Construction management man-hour estimate
11. Contractor Rates

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

P r o j e c t  C o s t  C o n t r o l

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.

P r o j e c t  P l a n n i n g  a n d  S c h e d u l i n g

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.

P r o j e c t  R i s k  A n a l y s i s

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 T h e  Team T h a t  Delivers'

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

S o f tw a r e

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 Outlook - 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

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.

VECO applies the following basic principles to risk analysis:

T h e  following o u t l in e s  t h e  s o f tw a r e  c u r re n t ly  in u s e  by  V E C O .

C A E / C A D  S o f t w a r t e  S u m m a n f -

Group Program 
CAE - Mechanical Engineering

Version Author Sponsfbr Custodian

FE/PIPE 4.1 Paulin Research Group Mech CAD/CAE

GT-Masler Thermaflow Inc. Mech CAD/CAE

HTFS AEA Technoloqy Mech CAD/CAE

Compress Vessel Desiqn 6.4 Codeware Mech CAD/CAE

STX-HTC AEA Technoloqy Mech CAD/CAE
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IcAE - Civil/Structural Engineering
/

S-Frai a for Windows 5.02 Softek Services Ltd. Civil Enq CAD/CAE
DYNA5 University of Western Ontario Civil Enq CAD/CAE

IcAE«Instrumentation Engineering n

llnlools 5.1 Intergraph lr str Enq ICAD/CAE
CAH - Electrical Engineering •

ETAP 3.0.2 Operations Technoloqy, Inc. Elect Enq CAD/CAE
SPS Elect Enq CAD/CAE
DesiqnIT 1.5 Blue Heron Software Elect Enq CAD/CAE
SKM Powerlools SKM Svstems Analysis Elect Enq CAD/CAE

CAE — PLC Programming Software
ICOM PLC-5 Controls ICAD/CAE
ICOM PLC-2 Controls ICAD/CAE

IcAE - Process Engineering
GT-PRO Thermaflow Inc. Process Enq CAD/CAE
HYSIM AEA Technoloqy Process Enq CAD/CAE
HYSIS - PROCESS 
SIMULATOR AEA Technoloqy Process Enq CAD/CAE
HYSIS - Amine Property 
Packaqe Add-on AEA Technoloqy Process Enq CAD/CAE
HYSIS - Crude Packaqe Add­
on AEA Technoloqy Process Enq CAD/CAE
PIPEFLO Neotechnoloqy Consultants Process Enq CAD/CAE
SULSIM Western Research Process Enq CAD/CAE
AMSIM DB Robinson Grouo Process Enq CAD/CAE
STACKS 2 Process Enq CAD/CAE
QFLARE Process Enq CAD/CAE
STONER Process Enq CAD'CAE

CAE - Piping Stross Analysis (  /
AuloPIPE Plus 610 Rebis Stress Enq CAD/CAb
CAESAR II 4.2 Coade Inc. Stress Enq CAD/CAE

CAD Engine •

MlcroStalion J 7 Bentley Svstems. Inc CAD/CAE CAD/CAE
MicroStalion SE SE Bentley Svstems. Inc CAD/CAE CAD/CAE
AutoCAD R14 1401 Autodesk. Inc. CAD/CAE CAD/CAE

CAD-Piping ’
PlantSpace PAID 2.1 Bentley Svstems. Inc. Pipinq CAD/CAE
PlantSpace Pipinq 2 Bentley Svstems. Inc Pipinq CAD/CAE
PlantSpace Pipe Supports 2 Bentley Systems. Inc. Pipinq CAD/CAE
PlantSpace Equipment 2 Bentley Systems. Inc. Pipinq CAD/CAE
ISOGEN 1.0.2 Alias Limited Pipinq CAD/CAE
Autoplant 97 -  Pipinq 1.11 Rebis Pipinq CAD/CAE
'Autoplant 97 -  Equipment 1.11 Rebis Pipinq CAD/CAE
ProCAD AutoFlow R14 PRO-CAD Software Ltd. Pipinq CAD/CAE
ProCAD AutoOrtho R14 PRO-CAD Software Ltd. Pipinq CAD/CAE
ProCAD AutolSO R14 PRO-CAD Software Ltd. Pipinq CAD/CAE
PSBOM 2 VECO Canada Pipinq CAD/CAE
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CAD -  Schematics
LiicroStation Schematics 2.01 Bentley Systems, Inc._____ Piping CAD/CAE

CAD - Site Planning# Roadway Design

Eaqle Point 98 98 Eaqle Point Software Inc. Civil CAD/CAE
Surface Modelinq 98 Eaqle Point Software Inc. Civil CAD/CAE
Site Design 98 Eaqle Point Software Inc. Civil CAD/CAE
RoadCalc 98 Eaqle Point Software Inc. Civil CAD/CAE
Profiles 98 Eaqle Point Software Inc. Civil CAD/CAE
Data Transfer 98 Eaqle Point Software Inc. Civil CAD/CAE

CAD - Hydraulics & Hydrology .
Eagle Point 98 Eaqle Point Software Inc. Civil CAD/CAE
Watershed Modelinq 97 Eaqle Point Software Inc. Civil CAD/CAE
Water Surface Profiling 97 Eaqle Point Software Inc. Civil CAD/CAE

CAD — Structural •
.«

Structural for Triforma 7 Bentley Systems. Inc. Civil CAD/CAE
Frameworks Plus 3.1 Interaraph Corporation Civil CAD/CAE

CAD - Mapping/Hybrids

MicroStatlon Descartes 7 Bentley Systems. Inc. Pipina CAD/CAE
CAD Overlay R14 Autodesk. Inc. Pipinq ICAD/CAE

■ t CAD -  Reviewing
PlantSpace Enterprise 
iNaviqalor 5 Bentley Systems. Inc. Piping CAD/CAE
MicroStation Powerscooe 7 Benlley Systems. Inc CAD/CAE CAD/CAE
AutoDesk View 2 Autodesk. Inc. Pipinq CAD/CAE
lAutoDesk Volo View plus Autodesk. Inc. CAD/CAE CAD/CAE

CAD- Clash Detection •
J

0

PlantSpace Interferance 
Manager 2 Bentley Systems. Inc. Piping CAD/CAE

Plotter Descriptions

Plotter ID Description •i Plotter ID Description
HP 5SI MX Laser Jet Postscript printer 

11"x17" & 8.S"x 11“ Trays
HP 8000TN Laser Jet Postscript printer 

11"x17" & 8.5''x11" Trays
XEROX 4520 PS & 
Compaq PageMarq 
20

Postscript printer 
11”x17" & 8.5"x11" Trays

KIP 9010 Plotter Flatbed pnnter (Xerox copier 
technology)36“x500' Clack and 
White12 - D size plots/min output 
Connected to online scanner

KIP 3620 Plotter Flatbed printer (Xerox copier technology) 
36"x500' Black ai d White 
9 - D size plots/min output

KIP Starpnnt 3000 2 Roll Plotter 
36"x330' Black and White
3 - D size plots/min outpul

HP-1055CM Color 
Ink Jet

Ink Jet roll plotter
36”x200" Color or Black and White

HP-650C Color Ink 
Jet

Ink Jet roll plotter36"x200” Color 
or Black and White
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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 oil, 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.

S e rv ic e s

♦ 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.

C o n s t r u c t i o n  M a n a g e m e n t
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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.

A re a s  o f  E x p e r t is e

VECO Construction's principal markets include oil 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:

C o n s t r u c t i o n

♦ Compressor Stations
4 Power Generation and Utilities
♦ Gas Storage Facilities
♦ Oil Batteries and Terminals
♦ Plant Inlet Modifications
♦ W a t e r  In jec t ion  P l a n t s
♦ Wellsite Facilities
♦ Flare Systems
♦ Decommissioning/Dismantlement Projects
♦ Pump Stations and Terminals

S e rv ic e s

4 General Contracting 
4 Civil and Mechanical Construction 
4 Equipment Installation and Dismantling 
4 Site Restoration
♦ EPC Projects 
4 P'oject
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In te r n a t io n a l  P r o je c t  E x p e r ie n c e

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.

P r o j e c t  E x p e r i e n c e

,n today'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.

Algeria
Argentina
Australia
Azerbaijan
Barbados
Canada
Chile
China
Croatia
Ecuador
Egypt
El Salvador
England
Gabon
Greenland
India
Indonesia
Iraq
Kazakhstan 
Korea, South 
Libya 
Malaysia

Mexico
Mozambique
Nicaragua
Norway
Oman
Pakistan
Philippines
Qatar
Russia
Saudi Arabia
Spain
Sudan
Syria
Taiwan
Tanzania
Thailand
Tunisia
Turkey
United Arab Emirates 
United Kingdom 
United States 
Yemen
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V E C O  h a s  e x te n s iv e  c lient a n d  p ro jec t e x p e r i e n c e  a s  p ro v id ed  in th e  m atrix b e lo w  for e a s e  of 
r e f e re n c e .  W e  w o u ld  b e  p l e a s e d  to p rovide  d e ta i le d  p ro jec t  r e f e re n c e  for a n y  a r e a ,  w h ic h  m a y  b e  of  
spec if ic  in te re s t  to  you .  W e  p u rp o s e ly  in ten d ed  th is  listing n o t  b e  e x h a u s t iv e ,  but r a th e r  p ro v id e  y o u  
with a n  ov e rv ie w  of  o u r  e x p e r t i s e
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E S P  T e c h n o lo g y

September 8, 2003

Alaska Natural Gas Authority 
411 West 4th Avenue 
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.

ASRC Energy Sep/ices tdP Technology
David Johnston,

ASRC L'nergy Services. K & l’ Technology, .1900 C Sired. Suite 702, Anchorage. Alaska 99503-5969
Fax: (907)339-6276
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ASRC Energy Services A laska LNG Plant Concep tua l S tudy

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 Natchiq 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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ASRC Energy Services A laska LNG P lant Concep tua l S tudy

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)



H H B |

ASRC Energy Services A laska LNG P lant Conceptua l S tudy

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

5



ASRC Energy Services A laska LNG Plant Conceptua l Study

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

e
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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 tlx 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/II, 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, o f f ic e s^  
warehouses, maintenance buildings, living quarters required for the 
and LNG facilities.

Task 16,0 Prepare Preliminary Process Hazards Evaluation

Gitities-in-a ooor-danse with guidelines in -the-process design- basis:— The 
PHE will be performed-after  the-detail desiga-feview of the Prooess-dellv- 
efakles is complete-and all comments-from the review have-been-ineorpo- 
ratedr
ASRC-Energy Servises-will provide-meeting facilities, the-team-leader-and 
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 preliminary procurement plan will be prepared for the selected^pT^and 
LNG processes.

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

andnnput-frorn-Giient-eperating-peFsonneL— Rafsans-E&G -and-A ES-wiH

The Operations, Maintenance & Start-Up Strategy has been deferred to 
the FEED Phase.
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ASRC E nergy Services A laska  LNG P lan t C o n ce p tu a l S tu d y

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 fabrication 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 potential 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 Level 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 listed. This final report will also include any 
associated backup documents that are required to verify the conclusions 
and recommendations.
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Engineering Services Organization

See Section 5.0 for Resumes of K' y Personnel ^ n e r 9 y  S e r v i c e s
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5.0 Key Personnel
The following Key Personnel have been nominated fo r 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



G ary  A. Clardy, P .E., PMP
Sr. Project Manager

S u m m a r y

Approximately thirty years of Project Management experience of oil and gas related projects. Pro­
jects varying in value from $20 million to over $800 million dollars. These projects include LNG 
Plants, NGL Plants, marine facilities, oil and gas processing facilities, terminals, pipelines, and pe­
troleum processing plants. Experience has inciuded all facets of engineering, procurement, con­
struction, start-up and turn-over.

E x p e r i e n c e

2001 - Currently

1999-2000

1998

1988- 1997

General Manager, ASRC Energy Services, Anchorage, Alaska
General Manager of Facilities Engineering and Project Management of the Natchiq Companies, 
the largest oil field services company in Alaska.
Project Manager, ASRC Parsons Engineering, LLC, Anchorage, Alaska 
Engineering and Project Management for LLC combining the resources of Parsons Energy & 
Chemicals with Alaska's Natchiq Companies. APEL provided approximately 100 professional en­
gineering, procurement and project management staff to the Alaska oil and gas industry,
Project Manager, ASRC Parsons Engineering, LLC. Anchorage, Alaska
Responsible for Design, Procurement and Construction Supervision for Central Facilities Pad for
the ARCO Alpine Crude Production Project, North Slope, Alaska.
Sr. Operations Engineer, Saudi Aramco, Dhahran, Saudi Arabia
Developed economic studies and capital program for modernization of all Saudi Arabian Govern­
ment refined-products distribution facilities; a one billion-dollar program of multi-product pipelines, 
state of the art terminals and control systems. Prepared detailed studies with Williams Pipelines on 
assignment in Tulsa, Oklahoma. Prepared plant and multi-product pipeline prototype designs with 
SNC-Lavalin in Calgary, Alberta. Took to Central Province of Saudi Arabia for installation and 
start-up by Saipam.
Project Manager, Senior Company Representative for reimbursable engineering and procurement 
contact with Parsons Engineering, Pasadena, California. Design, Procurement and Contract De­
velopment for major crude expansion and water injection program. Included gas-oil separation 
plants, seawater injection plant, crude, sour gas and high-pressure seawater injection pipelines; 
Peaked at 800 personnel. Specialist in Oil and Gas Separation Plants for wet-sour crude and sour 
gas recovery. TIC in excess of $1 billion.
Project Controls Manager, supervised Lump Sum Turn Key Contract for design and construc­
tion of marine crude oil export facility with Snamprojetti in Milan, Italy. Included crude pipeline, 
ballast transfer lines and control and safety systems. TIC approximately S800 million.
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Gary A. Clardy, P.E., PMP
Sr. Project Manager

1987- 1988 Construction Manager, Fluor-Daniels, Jeddah, Saudi Arabia
Responsible for construction of utility systems supporting a university teaching hospital, including 
central utilities plant with 24,000 tons refrigeration, water and sewage treatment systems and ma­
jor underground utility system. Korean contractor peaked at 5,000 personnel.

1976-1985 Project Manager, Arabian American Oil Company, Dhahran, Saudi Arabia 
Responsible for design, procurement and construction of pipelines, control and operation centers, 
LPG processing, firewater systems, pump stations, tankage, and marine facilities. Managed an or­
ganization of 45 engineers, planners/schedulers, cost engineering and construction personnel.

1974- 1976 Senior Design Engineer, Lockwood Green Engineers, Atlanta, Georgia
Supervised design of industrial piping, HVAC, plumbing, fire protection and process refrigeration
for pharmaceuticals, textiles, steel mills and nuclear power plant.

E d u c a t i o n

♦ MBA (Finance/Economics) - Georgia State University
♦ BS Mechanical Engineering - University of Alabama

R e g i s t r a t i o n s / A f f i l i a t i o n s

♦ Professional Mechanical Engineer, State of Georgia
♦ Professional Mechanical Engineer, State of Alaska
♦ Project Management Professional, Project Management Institute



J o s e p h  P. Lucido
P ro je c t  M anager

R e s u m e

Sum m ary

Over 30 years of experience related to project management, engineering, and c ‘ruction man­
agement of projects in the oil/gas, refinery, and gas utility industries. Project assign,, 's have in­
cluded the responsibility for overseeing project development, feasibility studies, prt., ration of 
schedules and cost estimates, engineering design, procurement and award of construction contracts. 
This experience is complemented by involvement with facility operating groups and managing techni­
cal staff responsible for environmental and permitting activities.

Specific project management experience includes gas handling, gas-lift, water-flooii, and enhanced 
oil recovery projects.

E x p e r i e n c e

1997 - Present Principal Project Manager

1996-1997

1996

1993

Responsible for preparation of conceptual design deliverables for the ExxonMobil Point Thom­
son Project. The conceptual design involved evaluating various development options and identi­
fying a selected case with desion basis, process design, modular layout, equipment list, logistics 
plan, project schedule and cost estimate.

Responsible for preparation of a confidential modular/logistics studies for oil and gas projects in 
an arctic environment. The studies involved alternate plant layouts, construction and logistics 
plan, FPC schedule and total installed cost estimated.

Principal Project Manager
Responsible for preparation of a preliminary design basis and cost estimate for an Ei ’anced Oil Re­
covery (EOR) Project to be installed at the Endicott Production Facility for British Petroleum Explora­
tion, Alaska. This EOR Project includes a turbine driven centrifugal compressor to supply 45-MMscfd 
of miscible fluid to be injected into the reservoir, related process/control systems and a pipe­
line/distribution system. The turbine/ compressor and control room will be housed in an arctic enclo­
sure and the remaining equipment located on an open skid.

Principal Project Manager
Responsible for preparation of a Technical and Cost Comparison Study for a Crude Oil Pipeline in 
Northern Russia for Conoco Arctic Incorporated. This study was performed with Tri Ocean and in­
volved a 20" diameter, 154-kilometer pipeline to supply 180,000 BBL/day of crude oil. The study 
compared the design and construction of a buried pipeline- in various permafrost conditions arid an 
above ground piping system on vertical support members The study included the economics of a 
crude cooling facility using the fit for purpose philosophy.

Principal Project Manager
Responsible for engineering, procurement, and construction management for modifications required 
at the Exxon Benicia Refinery for Exxon USA. This project involved installation of process equip­
ment and related facilities to expand the existing refinery capacity to meet new regulations.

Lucdo-jp 1



J o s e p h  P. Lucido
P ro je c t  M anager

R e s u m e

1992 - 1993 Principal Project Manager

Responsible for engineering, procurement, and construction support for a project to expand the gas 
handling capacity for the Central Gas Facility in Prudhoe Bay, Alaska for Atlantic Richfield Company 
(ARCO). This project involved the construction of oil/gas facilities housed in buildings transported by 
barye to Alaska and modifications to existing facilities.

1991 - 1992 Principal Project Manager

Responsible for a feasibility study of an Arctic offshore oil and gas production platform and underwa­
ter pipeline for Amerada Hess. Project involved conceptual design, environmental assessment, exe­
cution plan, logistics, schedule and cost estimate for these facilities.

O t h e r  E x p e r i e n c e

1988 - 1991 Project Manager

Responsible for managing engineering design, procurement, and construction activities for projects in 
support of the natural gas industry and related energy facilities for Pacific Gas anc Electric Company, 
Southwest Gas Corporation, and Stanford University.

1986 - 1988 Project Manager

Responsible for design and construction for modifications and additions to refinery and manufactur­
ing facilities for Exxcn, Tosco, Pacific Refining, Chemical Waste Management, and Clorox Company.

1986 Manager Environmental/Regulatory Affa irs

Responsible for managing the activities of an environmental and permitting group in support Alaskan 
operations and projects. Duties included supervising technical staff, developing operating and pro­
ject budgets, preparing staffing plans and providing key inteiface with state agencies on environ­
mental and permitting issues,

1978 - 1986 Project Manager

Responsible for planning and managing oil and gas production projects for Prudhoe Bay, Alaska, in­
cluding Well Pad Manifolding (five phases of projects), gas lift, water flood, and general oil and gas 
projects. Organized and o„ cted technical staff in the preparation of project scope documents, 
schedules, budgets ar.o e lgineering/construction contracts.

1969 - 1978 Mechanical Engine »r

Assigned to Shell's Martinez, California, manufacturing facility, responsible for design, construction 
and startup of numerous process projects.

I ucido-jp 2



J o s e p h  P. Lucido
P ro je c t  M anager

R e s u m e

E d u c t i o n  & P r o f e s s i o n a l  A f f i l i a t i o n s

t. BS, Mechanical Engineering, University of Santa Clara, 1969 

Registered Professional Engineer, California (M02549)
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R e s u m e

R. S te v e  C arter
Safety

S um m ary

E x p e r i e n c e

1997 - Present

1993- 1997

1979- 1993

Twenty-five years of experience in Project Quality Assurance, Quality Control and Construction Qual­
ity Management. Supervision of quality personnel in the manufacturing, engineering and construc­
tion fields.

Responsible for Safety Management, office and field for the Parsons E & C.

Previous experience applicable to Point Thomson Project:
Oil field and pipeline construction quality manager 
Oilfield start-up team member (Endicott Alaska)
Operator of oil/gas production, separation, injection and pipelines facilities 
Member of British Petroleum Drilling department (Houston)
Member of Emergency Response, Fire and Emergency Medical teams (BP Endicott)
Member of PE&O project team for North Slope Gas Treatment Plant and Point Thomson study team 
Attended v/ell control training class utilizing drill rig simulator

Manager of Quality Assurance
Responsible for the Arcadia, CA office, Qualiiy Assurance organization, project QA/QC programs, re­
gional field surveyors, QA and Safety programs. Provide assist to the PE&C Vice President of QA in 
the establishing and implementation of corporate QA, Safety an i QC programs. Directly responsible 
for the quality program of Alaska Gas Treatment Plant (North American Natural Gas Pipeline Group), 
BP Boqueron, Ibn Zahr PPM, and Petrokemya Olefins Projects. Provide assistance to Business De­
velopment with QA/QC input to proposals, interface with alliance partners regarding QA/QC pro­
grams, assist with ASME code certification program for Parson's Constructors inc. Provide QA and 
QC personnel and supervision to Parsons Infrastructure and Technology division. Member of Cll 
committees representing PE&C.

Senior Manager, Supplier Quality Surveillance
Responsible for the Irvine, California Office, Supplier Quality Surveillance organization and member 
of corporate SQS management group. Directly responsible for the SQS programs on major project 
with Shell Oil - Thailand Refinery, UNOCAL Geothermal - Indonesia, ARCO Refinery - Los Angeles 
and /arious power projects.

Equipment for these projects included major turbine and compressor packages, large motor driven 
vertical and horizontal pump packages, large cast valves, various smaller pump orders, piping fabri­
cation and structural steel. Establish inspection program for review and monitoring of production, 
welding, weld repair and NOE of equipment castings and forgings.

Quality Assurance/Quality Control Manager
Alaska Projects - Established and managed QC Program for the Gas Handling Expansion Pro­
ject (GHX-2), ARCO, BP. EXXON partners.

cAniEnn 1



R e s u m e

Equipment for this project included major turbine and compressor packages, piping fabrication, 
structural steel, separation and treating equipment, large cast valves and various pump orders. 
Establish inspection program for review and monitoring of production, welding, weld repair and 
NDE of equipment and materials,

QA/QC Manager - Drilling Department, Houston, Texas. Managed QA and QC Programs for 
Drilling and Offshore Production facilities/equipment. Also supported Alaska, North Sea, US 
and worldwide drilling operations. Inspection of large high-pressure drilling and well control 
equipment and high pressure production valving components. Equipment installed in offshore, 
onshore and subsea facilities. Welding inspection of heavy fabrication, offshore platform com­
ponents and pipelines.

Start-up and Operations Technician • BP Alaska, North Slope - Endicott. Member of con­
struction and startup team for the Endicott Oil Field facilities. Startup and operations technician 
for oil and gas separation equipment, turbine driven seawater injection pump units, electric mo­
tor driven pipeline pump units and turbine driven gas compressor units.

Project Quality Engineer • Prudhoe Bay Projects, Member of client team at various EP&C 
contractor offices for various North Slope of Alaska production, separation, re-injection and 
shipping facility projects. Inspection programs were established and managed for all types of 
major equipment associated with these type facilities. Worked closely with technical discipline 
engineers for welding/NDE, metallurgy and rotating equipment.

Senior Inspector • British Petroleum. Performed and monitored inspection activities at vari­
ous oil field, production and chemical plant equipment suppliers facilities. Heavy concentration 
on drilling and well control equipment. Extensive inspection activities at foundries and forging 
facilities. At casting facilities conducted monitoring of pattern, melt, pour, shake-out, heat treat­
ment, finishing, NDE and mechanical testing of cast components.

1973- 1978 Shop Inspector and NDE Technician
Performed duties of Shop Inspector and NDE Technician in an ASME Code authorized fabrication fa­
cility. Mon ored materials, forming, machining, welding, testing, hydro and maintained documenta­
tion requirements. Certain components were manufactured from large castings that required RT, PT 
and MT inspections. NDE Experience - Three years experience as NDE Technician, ASNT certified 
technician in RT, UT, MT, PT and Eddy Current. Further certified for RT film interpretation and re­
certified for UT, PT and MT with Lawrence Allison Company.

R. S teve  C arte r
Safe ty

E d u c a t i o n  & P r o f e s s i o n a l A f f i l i a t i o n s ______________________________________________________________

Spartan School of Aeronautics, Technical Program 
Pressure Vessel and Piping System Design Courses at UCLA 
BS Business Administration, University of Redlands, CA 

Oil & Gas Produclion training 
Well Control training with drill rig simulator 

ISO Lead Auditor Training 
Certified Welding Inspector

Construction Industry Institute (Cll) Committee Chairman, Implementation Update Team, Member Cll Knowledge Commitlec-
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D e n n is  E. Gaj
S c h e d u le r

R e s u m e

S um m ary

More than twenty years experience as a project controls specialist. Industry experience includes en­
ergy, infrastructure and government. Scheduling software includes Primavera Project Planner (since 
1986), Suretrak Project Planner (licensee, since 1991) and MS Project. Microsoft Office suite of pro­
grams - Excel, Power Point and Word. Some knowledge of Access. Speak and understand Spanish.

E x p e r i e n c e

2000 - Present

1997- 1999

1995-1997

Senior Project Controls Specialist
Currently assigned to a conceptual study of a gas treating plant on the North Slope of Alaska. Pro­
ject is composed of 44 tasks, which are divided into three work orders. Client's strategy is to com­
plete the work orders sequentially and within very tight time limits. So far, all milestones have been 
met and the project is under budget. Currently, developing an overall EPC schedule, along with 
manpower and cash flow curves. This information will be:

Phillips Alaska Inc., Alpine Field Development (North Slope of Alaska) - Home office project con­
trol specialist for the Alpine Drill Site (CD-2) project. Successfully met very aggressive schedule 
and cost targets.

Alaska North Slope LNG Project (Study) - Project controls specialist for the gas treating plant 
(GTP) portion of this project. Participated in the development of an integrated critical path 
schedule for the total program. Wrote the project execution plan (or the final report.

Project Controls Representative
Petrokemya Olefins III Project (1998-1999) a major chemical plant constructed in Saudi Arabia. De­
veloped and integrated the initial construction schedule into the Level 3 engineering and procurement 
schedule. Used critical path analysis to resolve bottlenecks. Also, developed preliminary manpower 
curves for construction.
Next, relocated to Mexico City to manage Petrokemya design work subcontracted to Bufete Industrial 
- a large Mexican ESC conlractor. Primary responsibility was cost and schedule oversight - with an 
emphasis on the accuracy of progress data and the adherence to project schedules and milestones. 
Analyzed Bufete's monthly schedule update for conformance to project schedules and milestones.
The result was transmitted lo Pasadena for inclusion in the overall monthly report. Olher responsibili­
ties included review of change requests; review and approval of invoices: and the preparation and 
maintenance of all cost/schedule reports.
Onshore Gas Development (OGD) 'I Project (1997) Part of a consulting leam contracted by the Abu 
Dhabi National Oil Company (ADNOC) to assist in the selection of a LSTK EP&C contractor for their 
OGD II project, Reviewed contractor bid submittals, developed relative contractor ratings and justifi­
cations, participated in bid review meetings with prospective contractors and recommended the win­
ner. Work was accomplished in Abu Dhabi, UAE.
Senior Project Controls Specialist
Uthmaniyah Gas Plant Expansion Project (1996-1997) - LSTK EP&C program for Saudi Aramco. In­
tegrated Parsons E&P schedule with our construction subcontractor's schedule Used CPM analysis 
to identify potential bottlenecks and advised project management on Iheir elimination. Hurricane
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R e s u m e

D e n n is  E. Gaj
S c h e d u le r

Recovery Managers (HRM) (Parsons/Brown & Root JV) (1996) HRM was contracted by the govern­
ment of the US Virgin Islands to manage the reconstruction of public and private facilities damaged 
or destroyed by hurricane Marilyn in September 1995. Cost/schedule oversight of contractors re­
building the public schools on St. Thomas, USVI.
Shaybah Facilities Project (1995-1996)- Front end engineering design and award of LSTK EP&C 
contracts for a large oil field development project for Saudi Aramco. Developed preliminary construc­
tion plans and participated in a study to shorten the project end date by one year.

1990 -1995 Planning Scheduling Section Manager
Primary responsibility was personnel administration - including recruiting, project staffing, training and 
development, salary administration, EEO compliance, and terminations. At peak, the section head 
count was approximately 50 professionals, located in the home office and around the world.
Provided scheduling support for proposals and projects not requiring full time scheduling support. 
Representative projects include major paid studies for development of the Soviet arctic; the an As- 
building Program for Alyeska Pipeline Services Co.; the National Ignition Facility (NIF) for the U.S. 
Dept, of Energy; the Laser Interferometer Gravitational Wave Observatory (LIGO) for the National 
Science Foundation; and other national and international projects.
Researched and wrote a report to management on the adequacy of the planning and scheduling pro­
cedures used on the Los Angeles Metro Red Line project. Also, assembled and led a task force to 
review _nd revise Parsons' Corporate planning and scheduling procedures.
Assisted the US Department of Energy in recommending revisions to their Cost/Schedule Control 
System Criteria (C/SCSC). This later evolved into the Earned Value Management System (EVMS).

1987 - 1990 Project Controls Manager
Project Controls Manager on a proprietary project executed for a confidential client. Project controls 
activities were established and conducted in accordance with US Government’s Other duties in­
cluded the monitoring and reporting of construction subcontractor progress; preparation of contract 
scope changes and their negotiation; and participation in monthly contractor progress reviews.

Prior to 1987 Lead Planner/Scheduler
Lead planner/scheduler on a number of petrochemical projects. Notable projects include: field plan­
ner/scheduler on the first increments of Arco’s North Slope Project at Prudhoe Bay Alaska; lead 
scheduler on British Petroleum's Endicott Facilities Project, also on the North Slope. Lead plan­
ner/scheduler on a grass roots refiner/ for Shell Oil at Jubail, Saudi Arabia. Planner/scheduler 
scheduler on a number of small EP&C projects in the Sulfur Projects Group.

E d u c a t i o n  & P r o f e s s i o n a l  A f f i l i a t i o n s

BS, Operations Management (1972), California State University, Northridge, CA.
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T h o m a s  L. B arter , P.E., PMP
Principal Engineer

S um m ary

E x p e r i e n c e

Resume

Twenty years experience in the Architectural, Structural, and Civil Engineering field. Experience includes 
industrial and commercial design projects performing structural analysis, UBC code evaluations, 
inspections, design and construction coordination of working drawings with multi-discipline Design 
Engineers and Architects

May 2001 to Present Principal/Structural Engineer, ASRC Energy Services

Project Manager for Point Thomson Front End Engineering and Design (FEED) phase of the project. 
Managed two sub-contracts to Parsons E & C of Arcadia, CA. Provided design services for the 
wastewater treatment plant and the potable water treatment plant, finalized studies developed during the 
pre-feed phase of the project. Developed the project construction, logistics and regulatory plan and the 
constructability program used during the EPCm phase.

Manager for the Millennium Test Separator Module detailed design documents and construction field 
support. This was a multi discipline fast track design and construction project of a mobile well test 
separator module to be contracted out at Prudhoe Bay Alaska. Deliverables included scope definition 
and initiation, project budget and interface of all disciplines to meet client requirements.

Principal Engineer for Alaska Gas Producers Gas Treatment Plant conceptual design development 
project. Worked as an integrated team member with Parsons Energy and Chemical Group in Arcadia, 
CA providing North Slope Field Facility surveys into the development of the concept design. Reviewed 
all concept studies and provided input into the final selection of existing North Slope facilities integration 
into the Gas Treatment Plant design at Prudhoe Bay.

May 1997-May 2001 Senior Principal Structural Engineer, ASRC Parsons Engineering, LLC.

Primary duties are to provide turnkey Architectural I Civil I Structural Engineering design services within 
the APEL Organizational Matrix as a part of an Alliance responsible for executions of respective scopes, 
schedules and budgets for the development of the Phillips Alaska Alpine Oilfield. Responsibilities during 
this project were as follows:
• Relocated to Calgary Alberta, Tri-Ocean Engineering as Alaska Principal Lead Structural Engineer 

on all Process Facility Modules for the Alpine field.
• Provided Field construction support for the construction of Oil train modules constructed in Nikiski,

Alaska for the 1999 Sealift.
• Project Engineer for Alpine Camp infrastructure design and construction.
• Provided North slope Engineering support in the field for installation and start up of the facility.
• Project Manager I Engineer tor Alpine Water and Waste Water Design and construction.

Dec. 1996-May 1997 Architectural/Civil/Structural Engineer, VECO Engineering Co.

Design documents for site design, foundation design, architectural facility relationships, and
specifications for five steel pre-engineered insulated panel facilities for Alyeska Pipeline.

1988-1997 Civil/Structural Engineer, Fluor Daniel, Inc.

OJOW3

Design Civil / Architectural Engineer for NISC, Alaska Region completing project management and 
design IFB documents for various FAA airport facilities throughout the State of Alaska. Project 
management of construction for IFB design projects completed for various airport facilities in the arctic



T h o m a s  L. B arte r ,  P.E., PMP
Principal Engineer

1987-1988

1984-1987

E d u c a t i o n

R e g i s t r a t i o n s / A f f i l i a t i o n s

and sub-arctic regions of Alaska. Lead Structural Engineer on GHX-2 Modules Construction Project, 
New Iberia, Louisiana. Inspected and approved field design changes in structural/architectural 
construction, Completed material requisitions for field modifications and changes. Appointed as Load-out 
Engineer for all modules being barged to Alaska on the 92/93 Sealift. Assigned to Kuparuk on North 
Slope to complete structural analysis and design/inspection work on all facilities as problems were 
identified, Civil design work for the East SAG Regional Disposal Facility, using D.C. A. civil engineering 
design software to create a 3D computer module of the proposed site. Developed methods to quantify 
drilling wastes at five drill sites at Prudhoe Bay, Alaska. Designed valve access platforms and walkways 
on existing pipelines for 41 locations throughout the Kuparuk Oil field. Responsible for completing 
analysis/drafting of fabrication drawings, and coordination of fast track completion of project with 
contractors. Worked for Alyeska Pipeline Service Company, senior structural design on large storage 
platform addition in existing facility and two pipeline metering equipment modules in Valdez, Alaska 
Work for ARCO Alaska, Inc. consisted of senior structural and civil design work on a seawater intake weir 
system and overhead crane system at the Kuparuk Oil Field,

Quality Control Representative, RG&B Contractors, Inc.

Responsible for material quality, construction techniques and acceptance of finished product for 
compliance to the Corp. of Engineers at Elmendorf, AFB, Alaska. Assisted the project managers in the 
mobilization and administration of several projects Obtained and processed all material products 
submittals and coordinated with all subcontractors to insure compliance to requirements.

Structural Designer/Draftsman, Anderson-Bjornstad-Kane-Jacobs, Inc.

Involved on a number of projects from design and development to completion of working drawings. 
These included construction with steel, reinforced concrete and wood. Responsible for design analysis of 
complete projects and various elements of more complex projects. Drafted details and plans for two 
prototype high schools, a student nutrition center, elementary school remodel and a convenience store,

Bachelor of Science, Civil Engineering, Texas Tech University, 1984
Bachelor of Architecture, Texas Tech University, 1984
NCARB Certified for Architectural Exam
PMP Prep Course Exam, May 2003
AIA, Norlhern Design Course, University of Alaska Anchorage

Professional Engineer - Civil - Alaska (CE8054)
Member - American Institute of Architects 
Member Project Management Institute, PMP
Completed National Council of Architectural Registration Board Intern Develop Program
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Arif H abibullah
Lead P r o c e s s  E n g in ee r

R e s u m e

S um m ary

Over 25 years of process design experience in the fields of Oil and Gas Production, Gas Processing, 
LNG and Petroleum Refining. Responsible for managing the Process Department, involved with 
technology projects, including Technology Advisory roles, specifically in the areas of Oil and Gas. 
Design experience includes conceptual design, feasibility studies, process design and detail engi­
neering and plant commissioning and start-up assistance.

E x p e r i e n c e ___________________________________________________________________________________________________

1999 - Present Senior Technical Director and Manager, Process Technology
Responsible for managing the Process Department and supporting Business Development. 
Also responsible for leading technology projects and/or feasibility/conceptual studies.

Process Manager & Lead Engineer for the Gas Flow Station (GFS) Study for the Prudhoe Bay 
Unit, Alaska North Slope. The study involves evaluation of turboexpander schemes followed by 
cryogenic fractionation for C02 removal. The facilities will be designed to process 6Bscfd to 
produce pipeline specification gas at an inlet pressure of 2500psig. Other units include low 
temperature separation, molesieve dehydration, MDEA for acid gas removal from off-gas and 
TEG dehydration.

Process Manager & Lead Process Engineer for a feasibility study of the Gas Treatment Plant for 
the Alaska North Slope Pipeline Project for Alaska Gas Producers, BP PLC, Phillips Petroleum 
Co., and ExxonMobil. This technology selection study involves the evaluation of several com­
peting technologies to deliver 4.8BSCFD of ANS natural gas to the Lower 48. Responsible for 
technology evaluation and selection and overall process design for acid gas removal, sales gas 
dehydration, compression and chilling, acid gas dehydralion and re-injection. Technologies 
evaluated included several physical, chemical and hybrid solvents, cryogenic fractionation, 
membranes, and mole sieves and TEG for dehydration.

Technology Advisor for the Point Thomson Gas Cycling Project for ExxonMobil. The project in­
volves condensate recovery and re-injection of 1BCCFD of gas from a gas/condensate reservoir 
located on the North Slope about sixty miles east of Prudhoe Bay. Technology selection in­
volves separation, stabilization, dehydration and compression.

Process Manager and Lead Engineer of a conceptual study for the Alaska North Slope (ANS) 
LNG Project, for ARCO Alaska, Inc. This Stage 1 Study involved evaluation of technologies to 
commercialize 1.9BSCFD of Prudhoe Bay gas via LNG production. The project consists of gas 
treating at the ANS and transportation of the gas via buried pipeline to an ice-free port 800 miles 
to the south, for delivery to a proposed LNG plant at Nikiski. Responsible for technology selec­
tion and overall process design for acid gas removal, benzene and heavy hydrocarbon removal, 
dehydration, sales gas chilling and mercury removal. Technologies evaluated included acti­
vated MDEA, Ryan-Holmes, Ifpexol, Selexol, membrane technologies, TEG dehydration, mole- 
sieves & expanders. Also specified all utilities & offsites for the facility.

1997 - 1999 Technical Director and Manager of Process Engineering
Process Manager, responsible for administration of Process personnel. Responsible for over­
seeing the process design and issues related to technical content of the process deliverables for 
various projects.
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Arif H abibullah
L ead P r o c e s s  E n g in e e r

R e s u m e

Technical Advisor for GC-15 Gas Gathering Project for Kuwait Oil Company, to increase capac­
ity from 280 to 380-MBOPD.

Led the process design and FEED package for two grassroots gas gathering centers GC-27, 
190.000BPD, 100MMSCFD and GC-28, 220.000BPD, 170MMSCFD, for Kuwait Oil Company. 
Scope involved multi-phase separation, dehydration/desalting and compression, Subsequently 
involved in supervision of the LSTK contractor in Beijing, China.

v. Led the feasibility study, technology selection and conceptual design and subsequent develop­
ment of a FEED package for a 250.000BPD grassroots gas gathering center, GC-25, for Kuwait 
Oil Company. Technology selection studies involved 3-phase separation, dehydration, com­
pression and waste-water treatment.

e Led the conceptual study and development of FEED package for a 500,000BWPD sea water in­
jection project, for Kuwait Oil Company, Involved with technology selection for seawater clarifi­
cation/filtration, deaeration, multi-media filtration and subsequent water injection at 4000psi.

c FEED parage for the 600,000 BPD Shaybah Development program for Saudi Aramco. Process 
■studies4 jparation, dehydration, desalting, compression & water disposal. Design of crude 
stabilize.. i facilities at Abqaiq.

Process design of a 60,000-bpd gas oil hydro*reater FEED package for Hanwha Energy Co.. 
Ltd..

Led a process team for a conceptual study of a 60.000BPD crude unit revamp project for SIR, 
Abidjan, Ivory Coast.

r Feasibility study and front-end process design of a 180,000-bpd grass-roots refinery for Asia
Pacific Refining, Malaysia. Process design of open-art units (crude unit & sals gas plant) and li­
censor evaluation and selection for gas oil & kero hydrotreaters.

tv Led a feasibility study for evaluation of world competing technologies for Novoil Export Refinery
Revamp Project in Ufa, Russia. Process units included crude & vacuum, naphtha hydrotreater, 
C5/C6 Isomerization, diesel hydrotreater and utilities.

Led a process team for various projects related to reformulated gasoline for meeling the Clean 
Air Act and CARB requirements at Shell Oil Company's west coast refineries at Martinez. Cali­
fornia and Anacortes, Washington. Extensive modifications to existing naphtha hydrotreaters, 
catalytic reformers for meeling benzene and aromatic reduction, a grass-roots C5/C6 Isomeriza­
tion unit and a process study of the Martinez Sats Gas plant. Column configuration studies and 
design of new fractionation facilities.

1983 - 1991 Supervising Process Engineer
Led the process design of a wide variety of refinery projects including a crude and coker revamp for 
ARCO Los Angeles, Refinery, cat reformer revamp for Golden West Refining, California, and a 
MTBE plant for ARCO Chemical Company. Also a wide variety of revamp projects for Shell Oil 
Company, Martinez, California, including crude and vacuum units, Hydrotreaters, cat cracking and 
flexicoking.

1991 - 1997 Chief Process Engineer
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R e s u m e

Arif Habibullah
Lead P r o c e s s  E n g in ee r

1979 - 1983 Senior Process Engineer
Front-end process design packages for two hydrocrackers for Union Oil, 200,000-bpd crude unit ex­
pansion project for Pertamina Cilacap Refinery, Indonesia, front-end process package for an LLDPE 
(Unipol) facility for Union Carbide, Canada. Turboexpander revamp project for Coastal States, San 
Antonio, Tx.

1974 - 1979 Process Engineer
0 Process design of several baseload LNG plants using Air Products MCR® process cycle, and 

participated in startup. Projects included: Lightends fractionation, dehydration and refrigeration 
for ADNOC, Das Island LNG project, Abu Dhabi. Acid gas removal and propane refrigeration for 
Arun LNG project, and Badak LNG projects for Pertamina, Indonesia.

Other miscellaneous process design experience includes turbo-expander plants, sour water 
strippers and vapor recovery systems.

E d u c a t i o n  & P r o f e s s i o n a l  A f f i l i a t i o n s

o MS, Chemical Engineering, California State Polytechnic University, Pomona, California
o BS, Chemical Engineering, Diploma in Industrial Studies, Loughborough University of Technology, United Kingdom
o Registered Professional Engineer (CH 3804), California 
o Member of AlChE

R e c e n t  P u b l i c a t i o n s

• Arctic Gas Plant Design- A Unique Challenge, paper presented at the 82th Annual Convention of the Gas Processors Assoc., San 
Antonio, TX, April, 2003

■ C02 Removal Technologies for Alaska LNG, paper at the at the 81st Annual Convention of the Gas Processors Assoc., Dallas, 
TX, March 3, 2002

■ Gas Processing Technologies for Alaska LNG, presented at AlChE Spring National Meeling, April 22-26,2001, Houston, TX
■ Cost Reduction Ideas for LNG Terminals, 78th Annual Convention of the Gas Processors Assoc., Nashville, TN, March 3,1999
• Designing LNG Terminals for Safety, Pelroleum Technology Quarterly, Spring 1999 issue
• Reduction of LNG Terminal Costs, Petroleum Technology Quarterly, Winter 1998/99
• Crude Vacuum Design Optimization, Refinery Modifications for Producing Reformulated Gasoline .Pelrotech 98, Bahrain,Sept. 

1998
■ Revamping Crude Units to Increase Capacity, Petroleum Technology Quarterly, Summer 1998
• Trends in Column Internals for Refinery Revamp Projects, 1997 AlChE Meeting, Los Angeles, California, Nov. 16-21,1997
• Clean Fuel’s Impact on Refinery Distillation, Crude Vacuum Distillation: Wei, Dry or Damp, 1997, Maastricht, Holland, Sept. 6-8, 

1997
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Daniel R. Veth
E n g in ee r in g  M anager

R e s u m e

S um m ary

Practical, systems-oriented Rotating Equipment Engineer with extensive experience in the applica­
tion, modification, maintenance, repair and operation of rotating equipment in petroleum production 
service, especially gas-turbine-driven compressor trains. Strengths include problem solving, per­
formance evaluation, maintenance planning, and capital project support. Works effectively with 
maintenance and operations technicians, vendors and consultants to resolve and prevent equipment 
problems and to achr '-' ,'ials for plant performance and budget.

E x p e r i e n c e / A c c o m p l i s h m e n t s

s Lead $100 n Wli project to increase the capacity of a gas compression plant which entailed in- 
situ upgrade of 13 GE Frame V gas turbines and driven compressors, effectively “installing" 
130,000 additional horsepower, while maintaining plant operation.

Lead technical/commercial/legal investigation of failure of GE Frame V gas turbine, quickly re­
turning the unit to service and then obtaining a 50% participation by the manufacturer in e„gine 
replacement costs.

c Commissioned four GE Frame 6 gas-turbine-driven compressor trains - thr first mechanical 
drive application for the Frame 6 single-shaft gas turbine engine.

u Lea project engineering, procurement, field construction and start-up of a $130 million project to 
upgrade a gas conditioning and injection plant for a processing capacity increase of a 500 
MMSCFD. Project included upgrades to ten turbine/compressor trains and two refrigeration 
trains as well as the additcn of a pipeline booster compressor train.

n Coordinated the surveillance and maintenance program for a fleet of Rolls Royce RB211 gas 
turbines in gas compression service, coordinating repairs and failure analyses at off-site repair 
depots, and working with operations to lengthen engine run-times and move from breakeown 
maintenance to preventive maintenance.

Designed and implemented a Management of Change procedure and work process which met 
legal and company mandates and improved design control and documentation of facility modifi­
cations, enhancing reliability, safety and maintainability.

P r o f e s s i o n a l  E x p e r i e n c e

1988 - 2001 ARCO/BP (Venezuela, California, Alaska)
■ QA/Pre-commissioning Manager 

Supervisor, Engineering & Construction 

Senior Rotating Equipment & Plant Engineer 

Senior Project Engineer
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Daniel R. Veth
E n g in ee r in g  M anager

1978-1988 Exxon (California, Texas)
Staff Engineer 

m Senior Engineer 

Senior Project Engineer 

Senior Research Engineer 

s. Recearch Engineer

E d u c a t i o n  & P r o f e s s i o n a l  A f f i l i a t i o n s

t. Bachelor of Science - Mechanical Engineering, Texas A&M University

i Registered Professional Engineer - State of Texas No, 73724

k American Society of Mechanical Engineers
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P au l W. R o ss
P ro jec t  C on tro l M anager

®MwasJu‘ ■ •' v-v*-*** R e s u m e

S um m ary

Over 27 years of experience in Program Controls for upstream oil and gas, refining, petrochemical, 
and U.S. Government projects.

Background experience includes program control management for major three and five-year projects, 
as well as fast track projects, conceptual planning, coordination and implementation of project 
trending I forecasting, project impact analysis, development of detailed work breakdown structures, 
project procedures, and major program management review presentations for engineering, procure­
ment, construction and construction management,

Project experience includes gas injection I compression faciliti North Slope modular facilities, 
grass root re'ineries, chemical processing plants, synfuel reHne.ijs, nydrotreater process and offsite 
revamp, modular well pad manifolding, and waterflood facilities.

E x p e r i e n c e

1998 - Present Principal Project Controls Manager
Currently Project Control Manage*- for the BP Holdings Limited Group Boqueron Project in Eastern 
Venezuela. Responsibilities include working directly with our joinl venture partner in Venezuela to 
coordinate two office locations to administer effective overall project control system for successful 
project execution. Direct responsibility for Parsons Home Office Estimating, Cost Engineering, Plan­
ning / Scheduling, and coordination of material control status for equipment & material deliveries to 
the jobsite in Maturin, Venezuela. Work directly with Project Management, Project Controls staff in 
Venezuela and BP personnel to maximize visibility of all aspects of the project, including detailed 
planning, scheduling, prioritizing, progress, costs, estimates, forecasts, productivity, monthly status 
reporting, and path forward analysis.

1995 - 1998 Senior Program Controls Manager
Responsible for overall project control systems for the ARCO Miscible Injection Expansion (MIX) 
Project at Prudhoe Bay, Alaska. Activities involved supervision of capital cost estimates, project 
planning, cost control, material management for offsite fabrication, and coordination of project status 
reporting at the Module Assembly site, located in Anchorage, Alaska, and at the North Slope Module 
installation site in Prudhoe Bay.

1990 - 1995 Program Controls Manager
Responsibilities included assisting and reporting directly to the Program Director, complete control 
in the implementation of all controls procedures and overseeing system output from the four control 
disciplines involving Cost Estimating, Planning I Scheduling, Cost Engineering, and Parsons Mate­
rial Management System (DMCS). Duties also included continuous communication with the ARCO 
Controls Manager, establishment of all project reporting formal I content, coordination of the semi­
annual ,otal project reforecast, direct responsibility for coordination and preparation of the GHX-2 to­
tal project management review meetings. Other responsibilities involved initiating development 
guidelines to focus training programs for program controls personnel, development of a test-case 
phy. :oal progress measurement system for Procurement activities. Project: ARCO Alaska, Gas Han­
dling Phase 2 (GHX-2), for ARCO Alaska, Prudhoe Bay, Alaska.

Roaviiw 1
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1990 Chief Planner/Scheduler
Manager of Planning and Scheduling for all ARCO Alaska Projects involving the Prudhoe Bay and 
Kuparuk Fields for the 1989 and 1990 Sealifts. Complete responsibility for initiation, preparation 
and implementation of all levels cf plans and schedules for both large and small projects, utilizing 
computerized control systems such as Primavera, Excel, and DMCS. Direct responsibility for pres­
entation of all project plans, schedules narrative analysis and reports to client and project man­
agement. Duties have also included the opportunity to serve as acting Section Manager of Plan­
ning I Scheduling during the Section Manager's absence and participation in development of a 
planning I scheduling section overview for presentation to company management. Projects in­
cluded Produced Water Handling (PWI and PWT), Gas Handling Expansion (GHX-1 and GHX-2), 
Local Injection Plant expansion (LIP-3), and numerous drillsite facilities for ARCO Alaska. Additional 
assignment with direct field experience: FCC Feed Hydrotreater Revamp and Offsite Project, Mobil 
Oil Corporation, and Torrance Refinery, California.

1986 Principal Planner/Scheduler
Lea 1 responsibility for Project planning staff in the development, analysis, and reporting of major 
North Slope Modular engineering, procurement and construction plans and schedules, reporting di­
rectly to project management. Computer systems utilized included MSCS, MRCS, DMCS and modi­
fied C/SCSC. Projects included: NGLI EOR Project, Central Gas Facility, ARCO Alaska, Inc., Prud­
hoe Bay, Alaska; Well Pad Manifolding Project, Phase 4 and West Side Waterflood Project, SOHIO 
Construction Company, Prudhoe Bay, Alaska; preliminary design and assessment of a 50,000 BPD 
Coal to Methanol to Gasoline plant for W.R Grace and Company, Baskett, Kentucky; preliminary de­
sign, estimates, specifications and schedules for an Aircraft Maintenance Facility at Abu Dhabi Inter­
national Airport for the Gulf Aircraft Maintenance Company, Abu Dhabi, U. A. E.; preliminary design 
package and related schedules of a South Terminal Expansion Project for the King Abdul Aziz Inter­
national Airport, Jeddah, Saudi Arabia; upgrade process and utilities for the TOSCO Sand Wash 
Project, TOSCO development Corporation, Denver, Colorado.

1980 Senior Planner/Scheduler
Responsible for representation of project scheduling for client and project management review meet­
ings, pinpointing problem areas, and subsequent solutions; development of detailed cost estimate 
data to a comprehensive construction package providing critical activities, long lead materials and 
manpower requirements for a five-year project, and monitoring status of equipment from design 
drawings to fabrication and delivery.

Projects include: Space Defense, Space and Missile Systems Organization for space shuttlr devel­
opment, Vandenburg AFB, California; High Performance Fuel Laboratory Facility for Nuclear Fuels 
Fabrication for U.S Energy Research and Development Administration, Washington; 50 million Ib/yr. 
Herbicide Manufacturing Plant for Shell Oil Company, Mobile, Alabama.

1977 Planner/Scheduler
Responsible for preparation, evaluation and revisions of detailed time-scaled and CPM nelv/orks; 
front-end and production scheduling for engineering, procurement and construction contracts; gener­
ating and monitoring progress and manpower distribution curves for project management; developed 
detailed drawing status system designed to track all drawings and their relative progress; super­
vised computer input, cost coding, construction sequencing, loading and data control. Projects in-
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eluded: 250,000 BPD Crude Processing Plant, Dow Chemical Company, Oyster Creek, Texas; Bu- 
tadine Purification and Hydrotreating Facility, Shell Chemical Company, Deer Park, Texas.

1975 -1976 Associate Planner/Scheduler
Duties included development of project control systems for a grass-roots refinery including prepara­
tion of detailed computerized curves; development of detailed pipe fabrication status reporting sys­
tem designed to track fabrication, shipping and jobsite location; troubleshooting spool fabrication from 
corresponding system output; develop consistent and effective reporting. Project involved: 200,000 
BPD grass-roots refinery for Marathon Oil, Garyville, Louisiana.

E d u c a t i o n _____________________________________________________________________________________________________

BS, California State University, Long Beach, California (1971)

Completed Parsons course for the Quality Education System (1989)

Completed Dale Carnegie Management Seminar Program (1993)

R e c o g n i t i o n __________________________________________________________________________________________________

Numerous Project Incentive Awards for outstanding performance 

Parsons President's Av/ard, Employee of the Month, April 1992
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S um m ary

r /er tv.enty-seven years experience in the petrochemical and construction industry with extensive 
experience in module engineering, design, construction, and arctic engineering.

E x p e r i e n c e

2001 - Present Engineering Manager
BP Exploration (Alaska) CCP High Stage Compressor Replacement Project. Presently filling the 
role as Engineering Manage , Project Engineer and Construction Manager responsible for the devel­
opment of the overall design, constructability reviews and implimentation, and the fabrica­
tion/construction strategy. Conducted a detailed study and evaluations for determining the optimum 
design solution and construction plan for the optimum compressor removal plan. This project is being 
executed simultaneous with the LTS-3 Project.

2000 - Present Engineering Manager
BP Exploration (Alaska) LTS-3 Gas I Gas Exchanger Replacement Project. Presently filling the role 
as Engineering Manager, Project Engineer and Construction Manager responsible for the develop­
ment of the overall design, constructability reviews and implimentation, and the fabrica­
tion/construction strategy. Conducted a detailed study and evaluations for determining the optimum 
design solution and construction strategy for the project

1999 - 2000 Engineering Manager
Alpine Drill Site CD-2 Projec.. Filled the role as Engineering Manager, and Project Engineer respon­
sible for all issues related to the design development, procurement activities, constructability reviews, 
and construction work packages.

1997 - 1999 Project Engineer
Arco Alaska MIX Project. Responsible for constructability of the module design development, and 
multiple revamp work packages for the existing facility. Transferred to the Module Assembly Site as 
the Arco Construction Manager. Responsible for all field activities associated with construction, the 
site safety program, scheduling, rigging, and cost. Also responsible for Module Installation at the 
CGF Facility at the North Slope.

1995 - 1997 Project Engineer
BPX Cusiana Full Field Development Project. Responsible for managing the work progress of the 
engineering disciplines, defining cnanges in the scope of work, and preparing change orders. Addi­
tional responsibilities included working with the joint venture construction organization in developing 
construction work plans, schedules, and turnover packages.

Albonolp 1
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J o s e p h  P. A lbano
C o n s tru c t io n

Alyeska Code Compliance Project. R,_"ponsible for managing all on-site activities of the execution 
contractor and facilitate the activities of the investigative inspection phase of the project for Pump 
Station's 1 through 4. Responsible for schedule and budgetary control of all site activities. Also in­
terfaced with other Alyeska groups and outside Federal and State inspection groups.

Construction Supervisor
Assigned to ARCO Alaska's GHX-2 Project in New Iberia, Louisiana. Responsible for coordinating all 
area on-site activities of the execution contractor. Responsible for schedule end budgetary control as 
well as supervising all logistic activities for module preparation for sealift.

Staff Construction/Logistics Engineer
Assigned to ARCO Alaska's GHX2 Project in Pasadena, California. Directly associated with all con­
struction planning and scheduling during the design development of the project. This included crea­
tive approaches for design and procurement strategies for improving fabrication efficiencies as well 
as conducting a full constructability review during the design phase. Duties also included construction 
coordination with the North Slope and tne Lower 48 fabrication.

Senior Construction Engineer
Assigned to ARCO A'aska’s GHX-1 Project in Portland, Oregon. Responsible for supervising 
the execution contractor’s work associated with all the civil/mechanical work on two Turbine 
Compressor Modules. Construction activities included structural steel erection, pipe installation, 
hydrotest, insulation and all architectural components. Responsibilities also included schedule, 
estimate and budget reviews. Additional responsibilities included overseeing the module prepa­
ration for sealift and execution of sealift activities both n the Lower 48 and the transporting and 
setting on the North Slope.

Assigned to ARCO Alaska's Produced Water Handling Project in Portland, Oregon. Responsi­
ble for supervising the execution contractor's work associated with all the Civil/Mechanical work 
for all Production Modules. Construction activities included structural steel erection, pipe instal­
lation, hydrotest, insulation and all architectural components. Responsibilities also included 
schedule, estimate and budget reviews. Additional responsibilities included overseeing all mod­
ule preparation for sealift and executing sealift activities in the Lower 48.

Principal Structural Engineer
Assigned to Radio Relay Station for Voice of America. Lead Engineer responsible for the detailed 
engineering required adapting a prototype design to a specific site in Sri Lanka, India. Work required 
a re-analysis of load carrying systems, si ear walls and foundations for reinforced concrete and ma­
sonry structures.

Construction Engineer
Responsible for the modules fabricated in Portland and Astoria, Oregon, and installation and start-up 
on the North Slope for the Lisburne Production facility modules fabricated in Oregon. Other respon­
sibilities included work on a variety of project nl all ARCO Alaska's facilities. Each project required 
supervision of new construction, retrofit and /or shutdowns for tie-ins.

Construction Supervisor
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R e s u m e

1983 - 1986 Project Structural Engineer

Lisburne Facilities Project, ARCO Alaska, Inc. Discipline Structural Engineer responsible for all struc­
tural engineering work associated with the design for module base frames, superstructure, pipe pile 
foundations and miscellaneous structures. Responsibilities also included the development of the Lo­
gistics plan.

1980 - 1883 Senior Structural Engineer
Produced Water Expansion (PWX-1, 2, 3) SOHIO Construction Company Prudhoe Bay, Alaska. As 
Lead Engineer for PWX-3, coordinated all structural engineering work associated with the design for 
module base frames, superstructure, pipe pile foundations and miscellaneous modular structures and 
skids. Responsibilities also included the development of the Logistics plan.

E d u c a t i o n  & P r o f e s s i o n a l  A f f i l i a t i o n s

BS, Architectural Engineering, California Polytechnic State University, 1971 - 1974

m Masters of Architecture, California Polytechnic State University,
1971 - 1975

AII)nno-|p



ASRC E nergy  Serv ices A laska  LNG P lan t C o n ce p tu a l S tu d y

6.0 Rates

Labor Rates:
ASRC Energy Services proposes to undertake the subject work at the fol­
lowing hourly rates. All invoices will be supported by electronic 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 $ 50 $ 65
Coordination $ 45 $ 58
* Hourly rates exclude reproduction, communications and travel. 

Consultants:
If required, outside consultants will be billed at cost without mark-up.
Other Direct Costs:
ASRC Energy Services will be reimbursed at a rate of S2.00 per man-hour 
to cover incidental reproduction and communications. Major outside repro­
duction will be billed at cost without mark-up.
Travel and associated costs will be billed at cost without mark-up. All travel 
is to be coach class unless otherwise authorized.

13



ASRC E n e rg y  Serv ices A laska  LNG P lan t C oncep tua l S tu d y

Office Space:
ASRC Energy Services will provide Client office space with office furniture 
in our facilities located at 3900 C Street at the rate of $2.00 per square foot 
per month. Given an estimate of three offices at 140 square feet each, the 
total cost would be $840 per month. The Client has indicated he will pro­
vide his own computer equipment.
Contract:
The above is based on the assumption of a mutually acceptable contract 
with terms similar to those currently in use in the Alaska engineering com­
munity.

1/1



ASRC E nergy  S erv ices A laska  LNG P la n t C oncep tua l S tudy

7.0 Budget Estimates

ASRC Energy Services has been asked to provide a priced proposal for a 
Conceptual Engineering Study for the LNG Plant and the Loading System.

Budget Estimate - LNG Plant & Loading System

Category Basis Estimate
Labor 7,630 man-hours $858,000
Repro & Communications 7,630 m-h @ $2.00 $15,000
Travel 16 trips @ $4,000 $64,000
General & Administrative 
Expense

6% $41,000

client Offices 4 months @ $840 $3,000
Estimate $981,000.00

15
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P e r a t r o v i c h ,  N o t t i n g h a m  &  D r a g e ,  I n c .  

E n g i n e e r i n g  C o n s u l t a n t s

1506 West 36th Avenue • Anchorage, Alaska 99503 • 907-561-1011 • Fax 907-563-4220

H arold H cin ze  03A-116
C h ie f Executive  O ffice r
Alaska Natural G as Developm ent Authority
411 W .4 " ’ Ave.
Anchorage, A K  99501

September 8, 2003

Dear Mr. H cinze:

Peratrovich, Nottingham  &  Drage, Inc. (P N D  Incorporated) is pleased to submit this proposal to 
provide conceptual port and site-civil studies for development o f  an LN G /p etro ch e m ica l com plex 
in Valdez.

We understand the A uthority  seeks to expedite engineering, tim ing and markeung plans for a gas 
pipeline project from the N o rth  Slope to Valdez.

P N D  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 follow ing pages, followed by resumes for 
the P N D  project team, and representative, relevant firm experience, F o r  example, in 1986, P N D  
provided Y u ko n  Pacific Corp. in 1986 with refined conceptual layouts for a proposed deep-water 
L N G  port facility at Anderson Bay. In  addition, P N D  has successfully completed dozens o f  projects 
in the Valdez area with and for established oilfield clients, the C ity  o f  Valdez, and other private 
owners. T h is  longstanding familiarity' with operations in the area will serve the project well.

We are confident you w ill find P N D  well-qualified for this w ork, and we look forward to 
collaborating with your office on this very exciting project. Please call at any time with questions or 
i f  you need additional inform ation.

Sincerely,



ALASKA N A TU R A L GAS D E V E L O P M E N T  A U T H O R IT Y  
L N G  M A R IN E  FA C ILITY  C O N C E P T U A L  STU D Y  PR O PO SA L

EXECUTIVE SUMMARY 
September 8, 2003

P N D , Inc. is pleased to present this proposal to provide engineering sendees to investigate siting a 
L N G  Facility and associated marine terminal in the Valdez area. W e are well qualified to assist the 
Alaska N atural G as Developm ent A u th orin ’ ( A N G D A )  in reviewing the Prince W illiam  Soun d area 
for the best location to site the proposed facility. P N D  has previously provided conceptual layouts, 
survey, geotechnical investigations, perm itting, design, contract administration and perform ed 
construction inspection for a wide variety o f  marine and upland projects which been constructed in 
diis area. T w o  o f these projects were siting studies w hich involved L N G  facilities and an associated 
marine terminal located at Anderson Bay and the A L P E T C O  project located in the vicinity o f  O ld  
Valdez Townsite.

P N D  proposes to provide survey, geotechnical, marine, civil and structural services to conduct a fast 
track review and evaluation o f  a selected site and a comparison o f  that selected site to the A nderson  
Bay site. W e understand that we w ill interface with other entities as appropriate to determine marine 
and site civ il requirements and considerations. T h e  final report w ill consist o f  design criteria, survey 
inform ation, geophysical data, photographic m apping, geotechnical report, results o f  limited 
environmental sampling, seismic review, perm itting review, marine and site civil concepts, R O M  
constniction costs and a construction schedule for the selected site. P N D  proposes to provide the 
above sendees for a fixed fee o f  5500,000 including our sub contractors and expenses in  a time 
frame not to exceed 120 days from N otice to Proceed.

E n g in e e r i n g  C o n s u l t a n t s
Peratrovich, Nottingham &  Drage, Inc.



A L A S K A  N A T U R A L  GAS D EV E LO P M E N T A U T H O R IT Y
LN G  M A R IN E  F A C IL IT Y  C O N C E P TU A L STUDY

September 8, 2003
Page 1

LN G  M A RIN E FACILITY C O N C EPTU A L STUDY PROPOSAL

P N D , Inc. is pleased to present this proposal to provide engineering services to investigate siting a 
L N G  Facility and associated marine terminal in the V aldez area. We arc well qualified to assist the 
A laska Natural Gas Developm ent Authority ( A N G D A )  in  review ing die Prince W illiam  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 o f  marine and upland projects w hich been constructed in 
tliis area. T w o  o f  these projects were siting studies w hich involved L N G  facilities and an associated 
marine terminal. Th e  map on page 3 shows the locadons o f  some o f these projects.

Th e first involved a feasibility study to locate a L N G  facility and marine terminal in the vicinity o f  
Anderson Bay just west o f  the Alyeska O il Term inal. T h is  effort involved a site investigation, 
development o f  design criteria, o f f  shore bathymetry, uplands survey, marine terminal concepts, cost 
estimates and a construction schedule.

Th e second feasibility study ( A L P E T C O )  evaluated siting a L N G  facility, petro-chcm ical com plex 
and marine terminal at the old Valdez townsite and/or at the City o f  Valdez F loating D o ck . T h is  
effort involved a site investigation, development o f  design criteria, o f f  shore bathymetry, uplands 
survey, marine terminal concepts, uplands facilities, utilities and access road layouts, cost estimates 
and a construction schedule. Th e map on page 4 shows the proposed location o f  the marine 
terminal and development facilities.

Additionally, we have worked with a variety o f petroleum companies, public and private entities 
throughout Alaska in developing marine and associated upland facilities for a variety o f  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 a variety o f  
projects including marine developments, roads, bridges, buildings, and site civil,

One o f  the companies P N D  often works with is V E C O  A laska, Inc., which we understand will be 
involved in the pipeline and facilities study. We have worked wirh V E C O  on various oil field related 
projects such as B P X A ’s N orth Star and Liberty developments, various Alyeska projects, and 
currently ConocoPhillips Alaska, In c .’s N P R A  expansion project. P N D  is very familiar w ith V E C O  
personnel and is prepared to interface with them in the development o f  the upland facilities.

Sco pe o f W o rk
P N D  understands the scope o f  w ork to consist o f  reviewing prior site studies as well as analyzing 
the general area for other sires which may be appropriate for the development o f  a L N G  facility’, 
marine terminal and potential petrochemical facilities. T h is  would be followed by generating 
conceptual drawings and R O M  cost estimates. Additionally, we also understand that we have 120 
calendar days from the Notice T o  Proceed to accom plish the w ork scope. Based upon our 
understanding o f the work scope w c would anticipate the follow ing steps to occur.

Peratrovich, Nottingham &  Drage, Inc.
a s a a a a  ass : —  ~ ---- --------

E n g in e e r i n g  C o n s u l t a n t s



A L A S K A  N A T U R A L  G A S  D E V E L O P M E N T  A U T H O R I T Y
L N G  M A R I N E  F A C I L I T Y  C O N C E P T U A L  S T U D Y

S e p t e m b e r  8 ,  2 0 0 3
P a g e  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 w ind, wave, current, tides, 

topography, bathymetry, etc., which would facilitate the siting o f  a marine terminal.
4. Perform  limited field survey to validate site bathymetry and upland topography.
5. Perform  an offshore Geophysical Investigation o f  the A L P E T C O  Marine Term ina l site. 

T h is  will provide subsurface strata identification dow n to 40-60+  feet depending upon 
material or bedrock. T h is  information w ill be used in the seism ic analysis portion o f  the 
work.

6. Perform  a limited Geotechnical and Environm ental Investigation at die A L P E T C O  M arine 
Term inal site consisting o f  3 holes drilled to 200 feet or bedrock whichever comes first. 
Geotechnical samples w ill be obtained at 10 foot intervals or at change o f  horizons and 
environmental samples will be taken at 5 foot intervals dow n to groundwater. T h e  
environmental sam pling w ill be done for indicative purposes only, addidonal environm ental 
sam pling w ill probably be required during the perm itting process.

7. Obtain aerial photographic topographic m apping o f  the A L P E T C O  Marine Te rm in a l and 
Developm ent sites.

8. Develop draft conceptual layouts and R O M  cost estimates for marine facilities and uplands 
site civ il at selected sites.

9. Subm it draft report to A N G D A  for review and comment.
10. F inalize draft conceptual layouts and R O M  cost estimates for marine facilities and uplands 

site civil.
11. D evelop prelim inary construction schedule for marine facilities and uplands site c iv il.
12. Review Seism ic criteria, such as liquefaction, global stability, etc. for the A L P E T C O  Marine 

Term inal site.
13. Prepare a com parison review o f the A L P E T C O  and A nderson Bay sites for m arine and site 

civ il considerations.
14. Review  permitting concerns and risks for selected site.
15. Prepare and subm it final report which includes the above inform ation.

W e are prepared to begin immediately and perform  the outlined tasks as directed by A N G D A  and 
complete them within the stared time frame for a Fixed Fee o f  $500,000. Alternatively, som e o f the 
tasks could be deleted from this study and included in future studies as best meets A N G D A ’s needs. 
Additionally, most o f  the field work is weather dependent, so the N otice  to Proceed would have to 
be received no later than 10/1/03 to be able to include the field w ork portion in the 120 days. 
Otherwise the field w ork would be performed during spring 200-1 with the resulting lag in field w ork 
dependent engineering tasks. Th e aerial photographic m apping is also dependent upon no snow 
cover existing at the time o f  overflight, or this w ork w ould also have to be delayed until spring 2004.

A s part o f  the above work, P N D  would provide to A N G D A  3 w ork stations, excluding com puters, 
with full access to phones, fax, copying and e-mail com m unications lo r the period o f  this contract 
(120 calendar days). A n y additional services would be billed at P N D  standard rates

Peratrovich, Nottingham &  Drage, Inc.
w ii w ti h i  u p y  —  ■ ■

Engineering Consultants
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PERATROVICH, NOTTINGHAM & DRAGE, INC. 
GENERAL STATEMENT OF QUALIFICATIONS

Peratrovich, Nottingham & Drage, Inc. (PND) is an Alaska coqioration originally formed in 1979. 
Our main office is in Anchorage, with branch offices in Juneau, and Seattle. We have 75 employees, 
half o f  whom are licensed professionals — giving us one o f  the highest professional-to-staff ratio 
among engineering firms in Alaska and making us one o f  the largest o f  those firms.

During its 24 years o f  operation, P N D  has undertaken a wide variety o f engineering projects. The  
majority o f  PND's work has taken place in Alaska, although we have a growing list o f  projects 
throughout the "Lower 48,” Hawaii, Trinidad and Russia. Within the past several years, P N D  has 
increased its efforts to market sendees in the internadonal arena.

PND's clients range from private individuals to Fortune 500 corporations to various Governm ents, 
encompassing the wide diversity o f groups in between. We are especially proud o f  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. P N D  has long enjoyed the challenge o f  
working for such clients. Many o f  our design solutions have been sufficiently innovative to  receive 
national awards and worldwide press attention.

PN D  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 o f  the United States. We are especially proud o f  our cost-effective designs, which have been 
constructed in some o f the most severe wave and ice environments in the world. P N D  is also 
involved in the design o f  such floating and fixed offshore structures as navigation buoys, mooring 
dolphins, and transmission line supports.

Coastal Engineering: PND's coastal engineering experience includes design o f 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 o f  a permeable wave barrier, a pile-supported structure, for use along the Pacific 
Northwest coastline.

Genera! Civil: Since its founding, PN D  has been involved in a wide variety o f  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 o f Alaska’s major 
bridges were designed by P N D  principals. The firm is also extensively involved in solving building 
structural problems. Our structural experience encompasses all facets o f  engineering work, from 
bridges to offshore structures to buildings to deep foundations.

E n g in e e r i n g  C o n s u l t a n t s
Peratrovich, Nottingham &  Drage, Inc.
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Geotechnical: PN D  undertakes a variety o f  geotechnical and foundation projects, with emphasis 
on difficult permafrost or ice-rich situations. We have conducted much original research in the fields 
o f  cold region foundation engineering, and a number o f  our cost-saving pile-driving techniques have 
evolved from this experience. Many o f  PND's innovative solutions to difficult geotechnical 
problems have received national awards.

HydroIog)r: PN D'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 o f  open-channel hydraulics situations, supported by modern 
computer modeling capabilities. Our hydrology research has involves the ice mechanics o f  fresh and 
saltwater ice. The findings from this work have found direct application in some o f  our most 
innovative design solutions.

Sanitary'/ Waste water: The P N D  staff includes several engineers with extensive experience in 
environmental engineering. Our expertise emphasizes design solutions for difficult cold-climate 
situations.

Sun’cying: P N D  maintains a full-time staff o f  professional land surveyors. This team is backed up 
by our inventory o f  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 o f  occasions, P N D  has been retained to provide value- 
engineering sendees to contractors and other design firms.

Inspection, Q /A, Cost Administration: PN D  is constantly involved in providing inspection and 
Q /A  sendee to both design clients and to thud parties.

Permitting, Right-of-W ay Acquisition: Agency interaction is becoming an increasingly necessary 
skill in all areas o f  civil design. PND maintains an experienced staff o f  professionals who are familiar 
with permitting requirements; we have an excellent record o f obtaining timely permits for our 
clients.

Site Remediation/Pollution Control: Since the Exxon Valdc^ oil spill, PN D  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 o f  structures. This work has involved demolition engineering o f  bridges, as 
well as both building and ancillary structures such as communications structures. We have also been 
involved in projects where the recycling o f  the structure is the ultimate object.

In-IIousc 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 econom ic, physical 
and/or social benefit. Some o f  these include new developments in pile foundations, retaining wall

E n g i n e e r i n g  C o n s u l t a n t s
Peratrovich, Nottingham &  Drage, Inc.
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structures, bridge structures, marine fendering systems, breakwater systems and po lludon control 
systems.

T h is  experience gives us the potential and flexibility to provide a diverse package o f  engineering 
services. W e have the ability to provide the required personnel even on very short notice. P N D  
maintains a sufficiently large w ork force and a constant w orkload to insure a stable pool o f 
professionals in all our offices at all times.

E n g in e e r i n g  C o n s u l t a n t s
Peratrovich, Nottingham &  Drage, Inc.



ALASKA NATURAL GAS DEVELOPMENT AUTHORITY 
LNG MARINE FACILITY CONCEPTUAL STUDY 

PROPOSED SCHEDULE

ID 
1 "
2
3 ”
4

5
(T

~f~
8
9
10 
11 
12

Task Name
NOTICE TO PROCEED"
SCOPING................................

Obtain Site informaiion 

Site Visit

I Month 1 
W-1 | WTJ W2 |

■ ♦

i Month 2 
W3 \ ~ m  f  W 5~TW 6~1 W 7~ W8 t

Month 3
W9 1 wio l W11 TW 12 |

| Month 4 
W iF i W 14 £  W 1l5~fW 1 6 l  W17

Month
W18

Establish Design Criteria 

SURVEY
Field Work 
Office Work

J

CONCEPTUAL DESIGN 
Marine Facilities

Develop Draft Conceptual Plans 
Prepare Draft ROM Cost Estimate

w
V

13
14 T

Submit to ANGDA for Review 
ANGDA Review

♦

15 Prepare Final Conceptual Plans r r ..................... ........................................ .......................... i
16 Prepare Final ROM Cost Estimate I J

17 Prepare Construction Schedule .............................................. ................................................................................................................. • . l _ :  " J
18 Upland Facilities - Site C ivil
19 Develop Draft Conceptual Plans I. . .................... ........... ........... I
20 Prepare Draft ROM Cost Estimate | A W  |
21 Submit to ANGDA for Review ♦
22 ANGDA Review ( |
23 Prepare Final Conceptual Plans |
24 Prepare Final ROM Cost Estimate I .................!
25 Prepare Construction Schedule .......................................................... ............ j ...........
26 PERMITTING REVIEW
27 Review Permitting Issues

28 FINAL STUDY

29 Prepare Final Study lor Submittal o
30 Submit Final Study lo ANGDA ♦
31 END OF PROJECT ♦

Projecl: PND03A-116 
Date: September 8, 2003

Task £] Milestone ^ Summary

Page 1



ALASKA NATURAL G A S  D E V E L O P M E N T  A UTHORITY
LNG MARINE TERM INAL C O N C E P T U A L  ST U D Y
PND, INC.

S E P T E M B E R  8, 2 0 0 3
P A G E  1 O F  5

TASK
Senior 
Eng. VI

Senior 
Eng. V

Senior 
Eng. Ill

Senior 
Eng. II

S taff 
Eng. V

Staff 
Eng. IV

Sen Land 
Survey

Land 
Surv. I

Surv. 
Tech III

Drafter
IV

Tech
V

Tech
III Subs Expen. Total

S135 S125 595 S90 S80 $75 $80 $70 S65 $70 $85 $65
PROJECT MANAGEMENT (120 Days)
Prepare Bi-Weeklv Proqress Report: 8 20 5 53,905
Team Meetings 20 40 20 40 20 20 5 $16,625
Coordinalion with ANGDA 16 20 5 S250 55,235

Subtotal Hrs 44 80 20 40 20 20 0 0 0 0 0 15 239
Subtotal S S  5,940 $10,000 $1,900 $3,600 S 1,600 $1,500 SO $0 $0 $0 so $975 $250 $25,765

Check Sum = $25,765

PHASE I-SCOPING
Oblain Existinq Sile Information 8 12 8 20 20 4 8 8 12 16 4 510,600
Complete Initial Site Visii (1 day) 12 12 12 12 $5,160
Establish Design Criteria 6 8 8 16 16 8 $1,160 $7,050

Subtotal Hrs 26 32 16 48 48 8 4 8 8 12 16 4 230
Subtotal $ S3.510 $4,000 $1,520 $4,320 $3,840 $600 $320 S560 $520 $840 $1,360 $260 S 1,160 $22,810

Check Sum = S22.810

PHASE II-F IE LD WORK
Prelim inary Uplands and Bathym etric Survey
Mob/Demob, Field Work, Travel 2 6 60 72 76 $15,800
Data Reduction. Plotting, Research 2 4 48 36 44 $7,500 $17,490

Subtotal Hrs 4 10 0 0 0 0 108 108 120 0 0 350
Subtotal $ S540 $1,250 $0 $0 SO $0 $8,640 $7,560 S7.800 SO SO so $7,500 $33,290

Check Sum = 533,290

Geophysical Investigation
Geophysical Survey $50,000 $50,000
Coordination and Evaluation of Data Oi— 8 8 2 S 150 52.320

Subtoial Hrs 2 8 8 0 0 0 0 0 0 2 0 20
Subtotal S $270 S/,000 $760 SO SO SO SO SO SO $140 SO SO $50,000 $150 $52,320

Check Sum = S52.320

Geotechnical & Environmenta l Investiga tion (3 holes @ 200‘)
Mob/Demob. Field Work. Travel 2 8 120 S50.000 $62,670
Coordinalion & Reports 2 8 60 40 24 $12,400 $24,650

Subtotal Hrs 4 16 180 40 0 0 0 0 0 24 0 264
Subtotal S $540 $2,000 $17,100 53,600 so SO SO SO SO $1,680 SO SO S50.000 S 12,400 $87,320

Check Sum = $87,320

PND_cost_osL9-8-03.xls; Design



ALASKA NATURAL GAS DEVELOPM ENT AUTHORITY
LNG MARINE TERMINAL CONCEPTUAL STUDY
PND, INC.

SE PTE M B ER  8, 2003
PA G E 2 O F 5

Senior Senior Senior Senior Staff S taff Sen Land Land Surv. D ra fter Tech Tech
TASK Eng. VI Eng. V Eng. Ill Eng. II Eng. V Eng. IV Survey Surv. I Tech III IV V III Subs Expen. Total

S135 $125 $95 $90 $80 $75 $80 $70 S65 $70 $85 S65
Aerial Photography and Topographay
Aerial Photography and Topographay $30,000 $30,000
Coordinalion and Evaluation of Data 2 8 16 16 $150 $3,820

Subtotal Hrs 2 8 0 0 0 0 16 0 0 16 0 42
Subtotal $ $270 $1,000 SO $0 SO $0 $1,280 $0 so S 1.120 $0 $0 $30,000 S 150 $33,820

Check Sum = $33,820

PHASE III - CONCEPTUAL DESIGN 
Marine Facilities
Interface with other entities 16 40 10 $8,060
Develop Draft Conceptual Plans <10 80 60 200 80 40 60 40 8 $56,620
Prepare Draft ROM Cost Estimate 8 16 40 16 4 $8,140
Prepare Final Conceptual Plans 32 60 40 160 60 24 40 10 8 $40,790
Prepare Final ROM Cost Estimate 8 12 20 8 4 $5,240
Prepare Construction Schedule 4 12 2 8 2 24 $500 $5,410

Subtotal Hrs 108 220 102 438 142 112 0 0 0 100 50 24 1,296
Subtotal S $14,580 $27,500 $9,690 $39,420 $11,360 S8.400 $0 SO $0 $7,000 $4,250 S1.56C S500 $124,260

Check Sum = 5124,260

Uplands Facilities - Site Civil
Interface with other entities 20 40 10 $8,450
Develop Draft Conceptual Plans 16 36 10 40 10 60 40 20 8 $21,530
Prepare Draft ROM Cost Estimate 4 8 16 24 4 $5,040
Prepare Final Conceptual Plans 8 20 8 20 8 40 24 4 $11,720
Prepare Final ROM Cost Estimate 4 6 8 16 4 $3,470
Prepare Construction Schedule 4 8 2 4 2 16 $400 $3,850

Subtotal Hrs 56 118 20 88 20 166 0 0 0 64 20 20 572
Subtotal S $7,560 $14,750 $1,900 $7,920 S1.600 S 12.450 $0 SO $0 $4,480 $1,700 $1,300 $400 $54,060

Check Sum = S54.060

Seism ic Review
Review Seismic Stability Issues, etc. 16 24

oôroCO 24 I 4 | 20,000 $300 | $39,700

Subtotal Hrs 16 24 60 40 0 40 0 0 0 24 0 4 208
Subtotal S $2.160 S3,000 $5,700 $3,600 SO S3.000 SO so $0 $1,680 $0 $260 S20,000 S300 $39,700

Check Sum = $39,700

Comparison of Preferred Site to Anderson Bay Cost Estimate
IComparison ol Cost Estimates | 16 I 40 I 60 40 I 40 | I 6 I $150 $20,000

| Subtotal Hrs \ 16 40 I 60 40 | 0 40 0 I o 0 0 0 6 I 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.

TASK
Senior 
Eng. VI

Senior 
Eng. V

Senior 
Eng. Ill

Senior 
Eng. II

S taff 
Eng. V

Staff 
Eng. IV

Sen Land 
Survey

Land 
Surv. I

Surv. 
Tech III

D ra fter
IV

Tech
V

Tech
III 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 so SO SO SO SO S390 s o $150 $20,000

Chock Sum = S20.000

Perm itting Review
Review Permillinq Issues 2 I 8 I 12 40 I 8 I S250 $6,320

Subtotal Hrs 2 B 0 12 40 0 0 0 0 0 0 fl 70
Subtotal S S270 $1,000 SO $1,080 $3,200 SO SO so S3 SO so S520 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.xls; Design
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ALASKA NATURAL G A S D EV ELO PM EN T AUTHORITY
LNG M ARINE TERM INAL C O N C E PTU A L  STUDY
PN D , INC.

EXPENSES

S E P T E M B E R  8, 2 0 0 3
P A G E  4 O P  5

TASK
PROJECT MANAGEMENT (120 Days) 
P ro je c t Mgm t. Expenses____________
Phone, Fax, photo copies, etc. L.S. | $250 $250

S u b to ta l  P .M . E x p e n s e s S 2 5 0

PHASE I-SCOP ING 
S cop ing Expenses
Airfare 4 Round Trips @ $150 $600
Per Diem 4 days © $25 $100
Car Rental 1 days © $100 $100
Photo & Development 6 rolls © $35 $210
Phone, Fax. photo copies, etc. L.S. $150 $150

S u b to ta l  S c o p in p  E x p e n s e s S 1 . I 6 0

PHASE II-F IE LD  WORK 
Survey & Bathym etric Expenses
Airfare 1 Round Trips © $150 $150
Per Diem 15 days © $150 $2,250
Car Rental days @ $100 $0
Equipment Rental L.S. $2,500 $2,500
Purchase Aerial Photos L.S. $2,500 $2,500
Phone. Fax, photo copies, color copies, etc. L.S. $100 $100

S u b to ta l  S u r v e y  E x p e n s e s S 7 .5 0 0

Geophysica l In ves tig a tion Expenses
Phone, Fax, photo copies, etc. L.S. | i  I50 $150

S u b to ta l  G e o p h y s ic a l  In v e s tig a tio n  E x p e n s e s S 1 5 0

G eo techn ica l Inves tiga tion
Airfare 1 Round Trips @ $150 $150
Per Diem 8 days @ $150 $1,200
Car Rental 8 days @ $100 $800
Environmental & Geotechnical Sample Testing L.S. $10,000 $10,000
Phone, Fax, photo copies, color copies, etc. L.S. $250 $250

S u b to ta l  G e o te c h n ic a l  In v e s t ig a tio n  E x p e n s e s $ 1 2 ,4 0 0

Aeria l P ho tog raphy & Topog raphy
Phone, Fax, photo copies, etc. L.S. | $150 $150

S u b to ta l  A e r ia l P h o to q r a p h y  5 T o p o q ia p h y $ 1 5 0

PND cosl .ost 9-803.xls; Expenses



ALA SK A  N A T U R A L  G A S  D E V E L O P M E N T  A U T H O R IT Y
LNG M A R IN E T E R M IN A L  C O N C E P T U A L  S T U D Y
PN D , INC.

S E P T E M B E R  8, 2 0 0 3
P A G E  5  O F  5

PHASE III - CONCEPTUAL DESIGN 
Marine Fac ilit ie s
Design Expenses_________________
Phone, Fax, pholo copies, plans, report etc. L.S. j | $500 $500

Subtotal Marine Design Expenses $500

Up lands Fac ilit ie s - S ite C ivil 
Design Expenses___________
Phone, Fax, photo copies, plans, report etc. L.S. I I $400 $400

Subtotal Civil Design Expenses $400

Review Se ism ic Issues 
Se ism ic Review Expenses
Phone, Fax, photo copies, plans, report etc. L.S. | | $300 $300

Subtotal Permitting Review Expenses $300

Com parison o f P re fe rred S ite to Ande rson Bay Cost Estim ate 
C om pa rison Expenses_______________________________________
Phone, Fax. photo copies, plans, report etc. L.S. | $150 $150

Subtotal Comparison Expenses S150

P e rm ittin g Review 
P e rm ittin g Review Expenses
Phone. Fax, photo copies, plans, report etc. L.S. | $250 $250

Subtotal Permitting Review Expenses $250

TOTAL EXPENSES 523,210

PN D _cost_est 9-8-03.xls; Expenses



PERATROVICH, NOTTINGHAM & DRAGE, INC. 
STANDARD RATE SCHEDULE 

EFFECTIVE JULY 1,2003

Professional:

Survey:

Technician:

Regular Rato Overtime Rate

Senior Engineer VII $135 .00 $ 1 3 5 .0 0
Senior Engineer VI $125 .00 $ 1 2 5 .0 0
Senior Engineer V $115 .00 $ 1 1 5 .0 0
Senior Engineer IV $105 .00 $ 1 0 5 .0 0
Senior Engineer III $95 .00 $ 9 5 .0 0
Senior Engineer II $90 .00 $ 9 0 .0 0
Senior Engineer I $85 .00 $ 8 5 .0 0
Senior Environmental Scientist $80 .00 $ 8 0 .0 0

Staff Engineer V $80.00 $ 8 0 .0 0
Staff Engineer IV $75.00 $ 7 5 .0 0
Staff E ngineer III $70.00 $ 7 0 .0 0
Staff Engineer II $65 .00 $ 6 5 .0 0
Staff E ngineer I $60.00 $ 6 0 .0 0

Senior Land Surveyor l-Consulting $95.00 $ 9 5 .0 0
Senior Land Surveyor l-Field $80 .00 $ 80 .0 0
Survey Coordinator $80 .00 $ 8 0 .0 0
Land S u rv e y o r ! $70.00 $ 7 0 .0 0

Technician V $85.00 $ 1 0 0 .0 0
Technician IV $75.00 $ 8 8 .0 0
Technician III $65.00 $ 7 6 .0 0
Technician II $55.00 $ 6 4 .0 0
Technician I $50 .00 $ 5 9 .0 0

CAD D esigner V $75.00 $ 8 8 .0 0
CAD D esigner IV $70.00 $ 8 2 .0 0
CAD D esigner III $65.00 $ 7 6 .0 0
CAD D esigner II $60 .00 $ 7 0 .0 0
CAD D esigner I $50 .00 $ 5 9 .0 0

Each position also applies to othor protcssional discipline.'., such as hydrologists and geologists.

P e r a t r o v i c h ,  N o t t i n g h a m  & D ra g e ,  In c .
E n g i n e e r i n g  C o n s u l t a n t s



P N D  PROJECT T E A M

The following individuals will be assigned these respective roles:

P r in c ip a l - in - C h a r g e

P r o je c t  M a n a g e r / M a r in e  D e s ig n

Q u a l i t y  v Y s s u r a n e e / Q u a l i t y  C o n t r o l

S i t e / C i v i l  - L e a d

S i t e / C i v i l

M a r in e  D e s ig n

R o a d s

H y d r o lo g y

S t r u c tu r a l

S u r v e y

Permitting

D e n n i s  N o t t i n g h a m ,  P . E .

J o h n  P i c k e r i n g ,  P . E .

A l a n  C h r i s t o p h e r s o n ,  P . E .

D o u g  K e n l c y ,  P . E .

C a r l  H a l l ,  P . E .  
C h r i s  W e s t ,  E . I . T .

K e n t o n  B r a u n ,  P . E .  
D e m p s e y  T h i e m a n ,  P . E .  

E r i c  F o n t a i n e ,  P . E .

W a d e  L u n d b c r g ,  E . I . T .

J i m  C a m p b e l l ,  P . E .

C h u c k  K e n l c y ,  P . E .

M a y n a r d  T a y l o r ,  P . L . S .  
R o g e r  I p p i s c h ,  P . L . S .

J e n n i f e r  W i l s o n ,  M . E . S .

Resumes for the individuals named above fol/ou>, in alphabetical ordet



Registered C ivil Engineer (C E  9SOS), A laska, 199S 
AWS-Certified Welding Inspector, 2001, #95050043

B.S., C ivil Engineering, 1993, Montana State University 
M .S., C ivil Engineering, 2000, University o f A laska Fairbanks

D u r i n g  M r .  B r a u n ’s te n u r e  w i t h  P N D ,  h e  h a s w o r k e d  c h ie f ly  in  th e  a re a s o f  s t ru c tu ra l, c iv i l , g e o t e c h n ic a l , a n d  
m a r in e  d e s ig n , c o n t r a c t  a d m in is t r a t io n , a n d  c o n s t r u c t io n  in s p e c t io n . H e  h a s p r o v e n  h is  k n o w le d g e  o f  
e n g in e e r in g  d e s ig n  a n d  in d u s t r ia l c o n s t r u c t io n  o n  m a n y  s u c c e s s f u l p r o je c t s .

M r .  B r a u n  h a s th o r o u g h  m a r in e  d e s ig n  a n d  in s p e c t io n  e x p e r ie n c e . H e  h a s  d e s ig n e d  s e v e r a l s u c c e s s f u l m a r in e  
d o c k  fa c i l i t ie s  in c lu d in g  th e  1 6 0 - fo o t s t e e l p i le - s u p p o r t e d  r e p la c em e n t o f  th e  t im b e r  “T ” - d o c k  f o r  W e s tw a r d  
S e a fo o d s , In c . in  U n a la s k a , A la s k a , a n d  o p c n - c c l i s h e e t  p i le  d o c k  in  H o m e r  a n d  S e w a r d , A la s k a . I n  a d d it io n , 
M r .  B r a u n  h a s d e s ig n e d  a n d  in s p e c t e d  c o n s t r u c t io n  o f  s e v e ra l m a r in e  d o lp h in  s t r u c tu r e s  in  V a l d e z  a n d  
U n a la s k a , A la s k a . H e  a ls o  d e s ig n e d  a n d  in s p e c t e d  th e  in s ta l la t io n  o f  a m a r in e  m o o r in g  b u o y  fo r  
S E R V S / V E O C  in  V a ld e z ,  A la s k a . H i s  m a r in e  in s p e c t io n  p r o je c t s  in c lu d e  th e S k a g w a v  T o u r  S h i p  D o c k ,  
C h c n c g a  D o c k ,  W e s tw a r d  S e a f o o d s  D o c k ,  a n d  H e r n d o n  &  T h o m p s o n  L e a s in g  D o c k  in  H o m e r , A la s k a .

M r .  B r a u n  h a s e x t e n s iv e  e x p e r ie n c e  in  th e  d e s ig n  an d  a n a ly s is  o f  b r id g e s . H e  h a s w o r k e d  fo r  s e v e r a l y e a r s in  
a n a ly s is  a n d  r e c o n s t r u c t io n  o f  a c c e s s  b r id g e s  s e r v i c in g  th e  T r a n s - A la s k a  P ip e l in e . M r .  B r a u n  h a s a ls o  
d e s ig n e d  s ix  h e a v y - d u ty  b r id g e s  o n  th e  N o r t h  S lo p e  o f  A la s k a  ca p a b le  o f  s u p p o r t in g  2 ,0 0 0 - to n  d r i l l r ig s a n d  
m o d u le s . T w o  o f  th e s e  h e a v y - d u ty  b r id g e s  a rc d e s ig n e d  to  c o m p le t e ly  s u b m e r g e  b e lo w  th e  K u p a r u k  R i v e r  
d u r in g  th e  a n n u a l s p r in g  b re a k u p .

H e  w r o t e  a c o m p u t e r  p r o g r a m  to  a n a ly z e  h e a v y  v e h i c le  lo a d in g s  o f  th e  W e s t  D o c k  C a u s e w a y  B r id g e  in  th e  
B e a u fo r t  S e a  fo r  A R C O  A la s k a , I n c . ,  a n d  p a r t ic ip a te d  in  th e  u lt im a te  ic e  lo a d in g  a n a ly s is  o f  th e  b r id g e  p ie r s . 
M r .  B r a u n  h a s a ls o  a n a ly z e d  s e v e r a l h e a v y  v e h ic le - lo a d in g  c o n f ig u r a t io n s  f o r  th e E n d i c o t t  C a u s e w a y  B r id g e , 
th e  W e s t  D o c k  C a u s e w a y  B r id g e , th e  C e n t r a l C r e e k  B r id g e  o n  th e N o r t h  S lo p e  o f  A la s k a , th e  K u p a r u k  R i v e r  
C e n t r a l C h a n n e l B r id g e  in d  th e  T a r n  O i l  F ie ld  A c c e s s  B r id g e s .

M r .  B r a u n  h a s b e e n  in v o lv e d  in  ic e  r e s is t a n t s t r u c tu r e  d e s ig n  a n d  a n a ly s is  th r o u g h o u t h is  ca ree r . M r .  B r a u n  
d e v e lo p e d  a f in ite  c le m e n t m o d e l to  a n a ly z e  lo a d s f r o m  ic e  fa i l in g  in  b e n d in g  a g a in s t c o n ic a l b r id g e  p ie r s . M r .  
B r a u n  c o n t in u e s  w o r k  in  th is area a n d  is  c u r r e n t ly  a s s i s t in g  th e  U n iv e r s i t y  o f  A la s k a  A n c h o r a g e  in  fu r t h e r  
a n a ly s e s o f  th is ic e  fa i lu r e  m e c h a n ism . M r .  B r a u n  h a s  d e s ig n e d  se v e ra l b r id g e s o n  th e  N o r t h  S l o p e  o f  A la s k a  
to  r e s is t ic e  lo a d in g s  a n d  h a s b e e n  in v o l v e d  in  m a n y  o t h e r  b r id g e s  th r o u g h o u t th e  sta te  o f  A la s k a .

M r .  B r a u n  h a s a ls o  b e e n  in v o l v e d  in  s e v e r a l la rg e ta n k  r e t r o f i t s  a n d  m o v e m e n t s . M r .  B r a u n  r e c e n t ly  d e s ig n e d  
a n e w  r in g w a l l fo r  a p u m p  s ta t io n  o n  th e  T r a n s - A la s k a  P ip e l in e . T h e  d e s ig n  re q u ir e d  d e v e lo p m e n t o f  a l i f t in g  
p la n  to  ra is e  a n d  lo w e r  th e  ta n k  f o r  r e p la c em e n t o f  th e  r in gw a ll. M r . B r a u n  h a s a ls o  b e e n  in v o l v e d  in  
p la n n in g  fo r  t r a n sp o r t a t io n  o f  r e lo c a t e d  tanks.

M r .  B r a u n  p a r t ic ip a te d  in  d e s ig n  o f  la rg e  b u i ld in g  p r o je c t s  in c lu d in g  th e  G o ld c n v i e w  M id d le  S c h o o l  a n d  In u i t  
O f f i c e  B u i ld in g  in  A n c h o r a g e , A la s k a , th e A la s k a  S c a L i f e  C e n t e r  in  S e w a r d , A la s k a , th e K A N  A  I I c a lt h  C l i n i c  
in  K o d ia k , A la s k a , a n d  th e  A la s k a  C o m m e r c ia l C o m p a n y  s t o r e s  in  N o m e  a n d  D u t c h  H a r b o r , A la s k a .

K E N T O N  W. BRAUN, P.E.
Senior Engineer
Peratrovich, N o tting ham  &  Drage, Inc.

R e f e r e n c e s :  G le n n  D o r a n , C o n o c o P h i l l i p s  A la s k a  In c . . (907 ) 2 6 5 -6 1 48 ; G r e g  S w a n k , B P  P ip e l in e s , (907) 
564 -55 86 ; M a r k  D a w s o n ,  S w n l l in g  C o n s t r u c t io n  C o . ,  (907 ) 272 -3461 .



Registered Civil Engineer (C E  9311), A laska, 1996 
Registered Civil Engineer (C E  29793), Colorado, 1994

B.S., C ivil Engineering, 19S8, University o f Colorado, Boulder 
M S., Civil Engineering 1993, University o f Colorado, Boulder

M r . C a m p b e l l h a s 14 y e a r s o f  c o m b in e d  p r o je c t  e x p e r ie n c e  in  s u r fa c e  a n d  s u b s u r fa c e  h y d ro lo g } ’, 
h y d ro g e o lo g } ’, e n v ir o n m e n t a l in v e s t ig a t io n s , a n d  c iv i l d e s ig n  a n d  p la n n in g . H e  h a s b e e n  c o n s id e r a b le  
e x p e r ie n c e  w i t h  c o a s ta l e r o s io n  p r o je c t s , in c lu d in g  m e t e o r o lo g ic a l a n d  o c e a n o g r a p h ic  da ta c o l le c t io n  a n d  
an a ly s is , a n d  s h o r e  p r o t e c t io n  d e s ig n .

S o m e  o f  M r . C a m p b e l l ’s r e c e n t p r o je c t  e x p e r ie n c e  in c lu d e s :
■ O c e a n o g r a p h ic  data c o l le c t io n  fo r  a p r o p o s e d  d e e p -w a te r  p o r t  f o r  D e L o n g  M o u n t a in s  M in in g  

D i s t r i c t  in  n o r t h w e s t  A la s k a  (R e d  D o g  M in e ) .  P u r c h a s e d , d e p lo y e d , m a in ta in e d , d o w n lo a d e d  a n d  
p re p a r e d  da ta  r e p o r t s  fo r  a c o u s t ic  d o p p lc r  c u r r e n t  p r o f i le  m e te r s , d ir e c t io n a l a n d  n o n - d ir e c t io n a l 
w a v e  g a u g e s , t id e  g a u g e s a n d  s e d im e n t tra p s . O b t a in e d  m e te o r o lo g ic a l d a ta f r o m  e x is t in g  p o r t  s ite  
w e a th e r  s ta t io n . D a t a  c o l le c t io n  p ro g r am  c o n d u c t e d  o v e r  3 -y e a r p e r io d .

* G e o t e c h n ic a l in v e s t ig a t io n  a n d  e n g in e e r in g  fo r  sh e e t p i le  b u lk h e a d  d o c k  a n d  a rm o r  s t o n e  s h o r e  
p r o te c t io n  at n e w  P o r t  M a c K c n z i c  m a r in e  te rm in a l, lo c a t e d  in  M a ta n u s k a - S u s i t n a  B o r o u g h , a c r o s s  
I v n ik  A r m  fr o m  th e P o r t  o f  A n c h o r a g e .

■ S h o r e  p r o t e c t io n  d e s ig n  fo r  p r o p o s e d  K e n a i  C o a s t a l T r a i l . P e r f o rm e d  e n g in e e r in g  s tu d y  f o r  a rm o r  
r o c k  s i z in g  fo r  b l u f f  p r o t e c t io n  at th e  C i t y  o f  K e n a i a n d  m a n a g e d  s e d im e n t  t r a n sp o r t s tu d y  to  
in v e s t ig a te  p o te n t ia l p r o je c t  im o a c t s  o n  K e n a i  D u n e s  a t d ie  m o u t h  o f  th e  K e n a i R iv e r .

■ S h o r e  p r o t e c t io n  d e s ig n , g e o tc  h n i c a l  e v a lu a t io n , s lo p e  s ta b il i t y  a n a ly s is  a n d  c iv i l d e s ig n  o f  o p e n - c e l l 
sh e e t p i le  b u lk h e a d  f o r  C h e v r o n  n o r th  K e n a i  s ite , a lo n g  th e s h o r e  o f  C o o k  In le t .

■ D e s ig n  fo r  r ip r a p  r e v e tm e n t  e r o s io n  c o n t r o l p r o je c t  o n  M e n d e n h a l l R i v e r  in  Ju n e a u , a n d  p r o v id e d  
q u a lity  a s s u r a n c e  in s p e c t io n  s e n d e e s  d u r in g  c o n s t r u c t io n  o f  th e  p ro je c t . A s s i s t e d  w ith  d e s ig n  o f  
K i z h u y a k  R i v e r  s p u r  d ik e s  e r o s io n  c o n t r o l p r o je c t , a n d  p r e p a r e d  b id  d o c u m e n t s .

■ D e s ig n e d  e r o s io n  c o n t r o l re p a ir s a n d  im p r o v e m e n t s  fo r  T r a n s - A la s k a  P ip e l in e  c r o s s in g  at t h e  T a n a n a  
R iv e r  to  p r o t e c t  e le v a te d  c r o s s in g  s u p p o r t s  a n d  g u y  c a b le  a n c h o r s ,

* C o n d u c t e d  g e o te c h n ic a l in v e s t ig a t io n  a n d  p e rm it t in g  o f  9 0 0 - f t - lo n g  se aw a ll to  p r o te c t P h i l l i p s  A la s k a  
In c . K e n a i L N G  p la n t a n d  lo a d in g  d o c k  f r o m  co a s ta l e r o s io n .

* H y d r o lo g i c  a n d  h y d r a u l ic  e n g in e e r in g  fo r  d e s ig n  o f  d ie  K u p a r u k  R i v e r  b r id g e s  o n  A la s k a ' s  N o r t h  
S lo p e  in  1998 -99 , in c lu d in g  a n a ly s is o f  h is t o r ic a l data a n d  n e w  d a ta c o l le c t io n  d u r in g  s p r in g  b re a k u p . 
D e s ig n e d  n e w  a n d  r e c o n s t r u c t e d  s tre am  c r o s s in g s  a lo n g  e ig h t m i le s  o f  n e w  ro a d  in P e t e r s b u r g  
D e s ig n  o f  r ip r a p  r e v e tm e n t s  a lo n g  th e M e n d e n h a l l  R i v e r  in  J u n e a u  an d  th e A l y e s k a  P ip e l in e  T a n a n a  
R i v e r  c r o s s in g .

■ In s t r u m e n ta l in  d e v e lo p in g  a d a ta b a se  o f  h y d r o lo g ic  da ta a b o u t s t r e am s c r o s s e d  b y  su g g e s t e d  ro u te s  
fo r  a p r o p o s e d  P h i l l i p s / E x x o n / B P  n a tu ra l g a s p ip e l in e  f r o m  P r u d h o e  B a y , A la s k a , to  E d m o n t o n ,  
C a n a d a .

* P e r fo rm e d  m a r in e  a n d  o n s h o r e  g e o t e c h n ic a l in v e s t ig a t io n s  f o r  s t r u c tu r e  fo u n d a t io n  d e s ig n , a n d  
d re d g in g  s tu d ie s , in c lu d in g  a r e c e n t $0.7 m i l l io n  in v e s t ig a t io n  at th e  R e d  D o g  p o r t s ite , n o r t h  o f  
K o t z e b u e , a n d  in v e s t ig a t io n s  at th e  p o r t o f  A n c h o r a g e , in  S e w a r d , a n d  o n  th e  K e n a i  P e n in s u la .

M r .  C a m p b e l l h a s p r o v id e d  p e rm it t in g  a s s is t a n c e  to  c l ie n t s  o n  n u m e r o u s  p r o je c t s , in c lu d in g  U .S . A r m y  C o r p s  
o f  E n g in e e r s  ( S e c t io n  10 a n d  S e c t io n  404) p e rm it s , A la s k a  co a s ta l m a n a g em e n t c o n s i s t e n c y  r e v ie w s , A D F . C  
s to rm  w a te r  r e v ie w s , A D F & G  f is h  h ab ita t p e rm it s , A D N R  la n d  a n d  w a te r  u s e  p e rm it s , s e w e r  a n d  w a t e r

Peratrovich, Nottingham & Drage, Inc.

J I M  C A M P B E L L ,  P .E .
Senior Engineer III
Pcratro\ich, N o ttin g h a m  &  Drage Inc.

E n g in e e r in g  C o n s u l t a n t s



r e v ie w s , a n d  m u n ic ip a l p la n  r e v ie w s . M e  r c c c n d y  c o m p le t e d  h y d r o lo g ic  a n a ly s e s , an e r o s io n  a n d  s e d im e n t 
c o n t r o l p la n , a n d  s t o rm  w a te r  p o l lu t io n  p r e v e n t io n  r e v ie w  p a ck a g e  fo r  A D E C  fo r  th e  W h it t ie r  C r e e k  
s ta b il iz a t io n  p r o je c t .

M r .  C a m p b e l l w a s  r e s p o n s ib le  fo r  th e  c o m p le t e  d e s ig n , p e rm it t in g , a n d  p re p a r a t io n  o f  b id  d o c u m e n t s  fo r  a 
S I . 6 m i l l io n , 4 0 ,0 0 0 - sq u a r e - fo o t D i l l in g h a m  b u lk h e a d  d o c k ; fo r  a $1 .4 m i ll io n  s e a p la n e  b a se  e x p a n s io n  an d  
in n o v a t iv e  p o s t - t e n s io n  s la b  m a r in e  r a m p  fo r  A k u t a n ; a n d  a S0 .8  m ill io n  g r o u n d w a t e r  r e c o v e r y /  h y d r o c a r b o n  
r e m o v a l s y s t e m  at a fo rm e r  K e n a i r e f in e r y  site .

R e f e r e n c e s :  (1 ) J o h n  H a m m e lm a n , U n o c a l In c . 9 0 7 -2 8 3 -5 5 07 ; (2) J o h n  W o o d , A I D E A  9 0 7 -2 6 9 -3 0 3 4 ; (3) 
R a n d y  l lo m c n e s k o ,  C i t y  o f  N o m e ,  9 0 7 -44 3 -66 05 ; (4) B u r t  R o s e n b lu t h , C o n o c o P n i l l i p s  A la s k a  In c . , 2 6 5 -1 0 5 2 ; 
(5) M a r c  V a n D o n g e n ,  P o r t  M a c K c n z i e  D ir e c t o r , 9 0 7 -7 4 6 -7 4 14 ; (6) S t e v e  R e p p  (re : g a s lin e  h y d r o lo g y ) , 907 - 
564 -4505 .



ALAN B. C H R IS T O P H E R S O N , P.E.
Senior Vice President
Peratrovich, N o ttingham  &  Drage, In c . (P N D )

Professional Engineer (C E  5786), A laska, 1583 U.S., C ivil Engineering, 1975,
Professional Engineer (C E  1421S), Oregon, 1988 University o f Washington
Professional Engineer (C E  25617), Washington, 19S9 M .S., C ivil Engineering, 1981,
Professional Engineer (079647), New York, 2002 University o f  A laska
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 Training fo r work at North Slope O il Fields, 2000
Member, American Society o f C ivil Engineers Member, Deep Foundations Institute (D P I)
Member, National Societ}' o f Professional Engineers Member, American Welding Society
Member, Society o f American M ilitary Engineers Institute Member, Project Management Institute
Associate Member, Society o f Naval Architects Member, Commonwealth North

and Marine Engineers 
Professional Affiliate, American Institute o f Architects, A laska Chapter 
Subcommittee Member, Commission on Privatisation zF Delivery o f Government Services 
Director, Architects and Engineers Insurance Company 
Commissioner, Municipality o f Anchorage Urban Design Committee 
Direct r, Gunderboom, Inc. (water containment booms)

M r .  C h r i s t o p h e r s o n  is a p r o fe s s io n a l c iv i l e n g in e e r  w ith  m o r e  th a n  25  y e a rs o f  A la s k a  a n d  R u s s ia  p la n n in g , 
d e s ig n  a n d  c o n s t r u c t io n  e x p e r ie n c e . M e  is  a ls o  an o w n e r  a n d  f in a n c ia l o f f i c e r  at P N D .  H e  h a s e x t e n s iv e  
p la n n in g , d e s ig n , p r o je c t  m an a j. :m c n t  a n d  c o n s t r u c t io n  e x p e r ie n c e  w i t h  m a r in e , p o r t  a n d  la n d  s t r u c tu r e s  
c o n s t r u c t e d  f r o m  s te e l, c o n c r e t e  a n d  t im b e r . In  a d d it io n , h e  h a s sp e c ia l e x p e r ie n c e  in  th e  d e s ig n  a n d  
c o n s t r u c t io n  o f  sp e c ia l fo u n d a t io n  s y s t e m s a n d  s t ru c tu r e s  in  r e m o t e  a r c d c  a n d  su b a r c t ic  r e g io n s .
M r .  C h r i s t o p h e r s o n  is a ls o  e x t r e m e ly  s k i l le d  a t o r g a n iz in g  a n d  m o t iv a t e d  e n g in e e r in g  te am s to  s u c c e s s f u l l y  
c o m p le t e  fa s t - t r a c k  a n d  d i f f i c u l t  p r o je c t s . R e la t e d  e x p e r ie n c e  in c lu d e s  p r o je c t  p la n n in g , e n g in e e r in g  c o n c e p t  
s tu d ie s , a b i l i t y  to d e v e lo p  n e w  a n d  in n o v a t iv e  s o lu t io n s  f o r  c o n d i t io n s  a n d  p r o je c t  c o n s t r a in t s , f in a n c ia l 
p la n n in g  a n d  a n a ly s is , c o s t  e s t im a t in g , fo u n d a t io n  in v e s t ig a t io n s , m a r in e  d r e d g in g , r o c k  q u a r r y  d e v e lo p m e n t , 
re b u r ia l o f  o f f s h o r e  p ip e l in e s , s lo p e  s ta b il i t y  a n a ly se s , d e s ig n  o f  d ra in a g e  s y s t e m s , d e v e lo p m e n t  o f  
c o n s t r u c t io n  s y s t e m s  fo r  d i f f i c u l t  p ile  d r iv in g  c o n d it io n s , c o n s t r u c t io n  e n g in e e r in g  a n d  m a n a g em e n t , a n d  
c o m p u te r  a n a ly s is  o f  d e s ig n .

A L A S K A  T A S K  A S S I G N M E N T S  
Peratrovich, Nottingham &  Drage, Inc. (1981 -Present)

■ P r in c ip a l fo r  th e  d e v e lo p m e n t o f  e le v a te d  a n d  s ta n d a rd  a p p r o a c h  b r id g e  a c c e s s  fo r  a v a r ie t y  o f  
p r o p o s e d  N o r t h  S lo p e  o i l p a d  d e v e lo p m e n t s  in  v a r ie d  s o i l a n d  r iv e r  c o n d i t io n s  a n d  lo c a t io n s  to  th e 
w e s t  f r o n t ie r  o f  A la s k a ’s N o r t h  S lo p e  o i l d e v e lo p m e n t . T o  d a te , 12 b r id g e s  h a v e  b e e n  d e s ig n e d  a n d  
c o n s t r u c t e d . D e s ig n  v e h ic le  lo a d s  e x c e e d  4 m il l io n  p o u n d s .

■ P r in c ip a l fo r  d e v e lo p m e n t  o f  a s a fe  p la n  to  r e b u ry  tw o  4 0 -y e a r o ld  g a s l in e s  b o th  e x p o s e d  fo r  
a p p ro x im a te ly  4 0 0 - ft to  C o o k  In le t  t id a l a c t io n  a n d  e x t r e m e  c u r ie n t  in d u c e d  v ib r a t io n . T h e s e  
p r im a r y  g a s s u p p ly  p ip e l in e s  w e r e  in  d a n g e r o f  c a ta s t r o p h ic  fa ilu re . E x t r e m e  d a ily  t id a l v a r ia t io n s , 
p o o r  s o i l c o n d i t io n s  a n d  l im it e d  a c c e s s  to  th e s ite  c re a te d  u n iq u e  c h a l le n g e s  to  th e  w o rk .

■ P r in c ip a l fo r  c o m p l ia n c e  u p g ra d e s o f  44 A ly e s k a  P ip e l in e  S e r v i c e  C o m p a n y , In c . w o r k p a d  a c c e s s  
b r id g e s . P r o je c t  in v o lv e d  rem ed ia l d e s ig n s , c o s t s  e s t im a t in g , c o o r d in a t io n  o f  m a te r ia l p u r c h a s e s  w i t h  
c o n t r a c t o r s , d e v e lo p m e n t  o f  im p lem e n ta t io n  p la n s fo r  th e  c o n t r a c t o r s , s t a f f  m a n n e d  f ie ld  in s p e c t io n  
p r o g r a m s , p r o je c t  t e c h n ic a l s u p p o r t , a s b u i lt d o c u m e n ta t io n  a n d  c lo s e o u t .

Peratrovich, Nottingham &  Drage, Inc.

E n g in e e r in g  C o n s u l t a n t s
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■ P r in c ip a l a n d  c iv i l e n g in e e r  f o r  P N D ’s ro le  in  th e d e v e lo p m e n t o f  th e B P X  o f f s h o r e  N o r t h s t a r  o il 
p r o d u c t io n  is la n d  in  d ie  B e a u fo r t  S e a . P N D ’s u n iq u e  o p e n  c e ll d o c k  c o n c e p t  w a s im p le m e n t e d  to 
a l lo w  c o n s t r u c t io n  o f  p h a s e d  is la n d , p ip e lin e  a n d  s h e e t p i le  c o n s t r u c t io n . I n  a d d it io n , d r i v e n  p i le  
fo u n d a t io n s  th a t w o u ld  h a v e  b e e n  d i f f i c u l t  a n d  e x p e n s iv e  to  in s ta l l o n  th e  lim ite d  is la n d  fo o t p r in t  
w e r e  su b s t i tu t e d  w ith  p r e c a s t  c o n c r e t e  fo o t in g s . M o r e  th a n  400 fo o t in g s  w e r e  p la c e d  o n  g r e e n  g r a v e l 
f i l le d  th r o u g h  th e  o c e a n  a n d  s u p p o r t e d  lo a d s u p  to  1 ,0 00 to n s . T h e  p r o je c t  in v o lv e d  an in t e r a c t iv e  
te am  a p p ro a c h  o v e r  tw o  y e a r ’s rim e .

■ P r in c ip a l a n d  c iv i l e n g in e e r  fo r  th e P o r t  o f  K h o lm s k  d re d g e  p r o je c t  o n  S a k h a l in  I s la n d . T h e  p r o je c t  
in v o lv e d  d e v e lo p m e n t o f  a c o n c e p t  th a t c o u ld  b e  a c c e p te d  b y  lo c a l a n d  r e g io n a l R u s s ia n  te c h n ic a l 
a n d  p e rm it t in g  a g e n c ie s , w h i le  u t i l iz in g  th e ca p a b ilit ie s o f  sp e c ia l J a p a n e s e  d re d g e  e q u ip m e n t  f r o m  
H o k k a id o , a n d  d u m p  b a rg e s f r o m  R u s s ia n  c o m p a n ie s . D u e  to  p e rm it r e s t r ic t io n s  w o r k  w a s  lim it e d  
to  d ie  m o n t h s  o f  D e c e m b e r  th r o u g h  A p r i l  a n d  d u m p in g  1 2 -km  o f f s h o r e  w a s  o n ly  p e rm it t e d . T h e  
50 ,000 c u b ic  m e te r s  o f  s a n d / r o c k  d r e d g in g  w a s  c o m p le t e d  o n  s c h e d u le  a n d  w ith in  e x p e c t e d  b u d g e t 
lim it s . C o n s t r u c t io n  at th e  p o r t  r e p r e s e n t e d  th e  f ir s t o f  it s k in d  in  m o r e  th a n  2 0 -y ca rs . T h e  p r o je c t  
w a s  in  s e r io u s  d o u b t  b y  m a n y  te c h n ic a l r e v ie w e r s  b e c a u s e  o f  th e lim it e d  f ie ld  in v e s t ig a t io n  w o r k . 
M a n y  b e lie v e d  th e  r o c k  w o u ld  re q u ir e  d r i l l in g  a n d  b la s t in g  b e fo r e  it c o u ld  b e  e x c a v a te d . T h e  d re d g e  
c h a n n e l n o w  a l lo w s  S a k h a l in  E n e r g y  to  a c c e s s  th is h a r b o r  w ith  all v e s s e l s  in  it s  in v e n to r y .

■ P r in c ip a l a n d  c iv i l e n g in e e r  fo r  se v e ra l S a k h a lin  I s la n d  o i l re la te d  s tu d ie s  a n d  p r o je c t s . S tu d ie s  
in c lu d e d  d e v e lo p m e n t  o f  c o n c e p t s  a n d  c o s t  e s t im a te s fo r  se v e ra l n e w  a n d  e x is t in g  p o r t  u p g r a d e s .

■ P r in c ip a l a n d  s t ru c tu ra l e n g in e e r fo r  d e s ig n  o f  tw o  b r id g e s  at th e  T a r n  o i l f ie ld  d e v e lo p m e n t . T h i s  
N o r t h  S lo p e  o i l f ie ld  w a s  c o m p le t e d  fr o m  d is c o v e r ) ’ to  o i l f lo w  in  1 4 -m o n th s . P N D  p a r t ic ip a t e d  in  a 
s t r o n g  te am  a p p r o a c h  to  a s su re  a p p ro x im a te ly  S1 0  m i l l io n  o f  c r it ic a l r o a d  a c c e s s  c o n s t r u c t io n  w a s  
p e rm it t e d , d e s ig n e d , fa b r ic a te d  a n d  c o n s t r u c t e d  o n  sc h e d u le . T h e  b r id g e s  w e r e  c o n s t r u c t e d  w i t h  
d r iv e n  s te e l p i le s  a n d  sh e e t p i le s , in c lu d in g  s te e l a n d  c o n c r e te  d e c k s  d u r in g  th e  w in t e r  w i t h  
tem p e ra tu r e s  b e lo w  -25  F . T h e  p r o je c t  w a s  c o m p le t e d  o n  s c h e d u le  a n d  w a s w e l l r e c e iv e d  b y  
g o v e r n m e n t  a g e n c ie s  a s a p o s i t iv e  s o lu t io n  fo r  c o n s t r u c t io n  o n  N o r d i  S lo p e  r iv e r s .

■ P r in c ip a l a n d  s t ru c tu ra l e n g in e e r  fo r  a n a ly s is a n d  u p g ra d e  o f  th e  W e s t  D o c k  C a u s e w a y  d o c k  h e a d  2 
facility- f o r  la rg e r lo a d s a n d  d re d g in g . S p e c ia l ex tra h e a v y -d u ty  fa b r ic  w a s  u s e d  in  la y e r s b e h in d  th e 
d o c k  to  p r o v id e  a q u ic k  a n d  c o s t  e f f e c t iv e  lo n g - t e rm  so lu t io n . P N D  h a s  p io n e e r e d  t h e  u s e  o f  
g e o t c x r i le  fa b r ic s  in  a v a r ie t y  o f  sp e c ia l a p p lic a t io n s s u c h  as s t r e n g th e n in g  o f  d re d g e  s p o i l s ,  lo w  c o s t  
r e ta in in g  w a l ls , g ra v e l r o a d s  o n  ic e  r ic h  fo u n d a t io n  so i ls , e r o s io n  p r o t e c t io n , a n d  m a r in e  c o n t a in m e n t  
b o o m s .

■ P r in c ip a l an d  c iv i l e n g in e e r  fo r  d e v e lo p m e n t o f  an a v a la n c h e  b e rm  to  in t e r c e p t  an d  p r o t e c t  A ly e s k a
P ip e l in e  S e n d e e  C o m p a n y  fa c il it ie s f r o m  se a so n a l c o n d it io n s . In n o v a t i v e  e n g in e e r in g  d e s ig n
d e v e lo p m e n t  p r o v id e d  s ig n i f i c a n t  c o s t  s a v in g s . S p e c ia l c o n s t r u c t io n  a n d  d ra in a g e  w a s  r e q u ir e d  to 
m a in ta in  s te e p  s lo p e s  d u r in g  a n d  a fte r c o n s t r u c t io n . T e c h n i c a l d u t ie s in v o lv e d  d e s ig n , d e v e lo p m e n t  
o f  b id  p a c k a g e s , s e le c t io n  o f  c o n t r a c to r , p r o je c t  m a n a g em e n t a n d  a d m in is t r a t io n  o f  c o n t r a c t , f ie ld  
in s p e c t io n  a n d  as b u ilt d o c u m e n ta t io n .

■ P r in c ip a l a n d  e n g in e e r  fo r  th e  d e v e lo p m e n t o f  sp e c ia l s u b m e r s ib le  a n d  l o w  w a te r  c r o s s in g  b r id g e s  at
th e  K u p a r u k  R i v e r  e a s t a n d  w e s t  c h a n n e ls . T h i s  d y n am ic  N o r t h  S l o p e  r iv e r  p r e s e n t e d  m a n y
c h a l le n g e s  w i t h  re g a rd  to  s tru c tu ra l ic e , s c o u r , fo u n d a t io n s , c o n s t r u r r io n  a n d  o p e r a t io n s . S e v e r a l 
p a p e r s  a re p r e s e n t e d  a b o u t th e  p ro je c t .

■ P r in c ip a l a n d  s t r u c tu r a l e n g in e e r fo r  a n a ly s is o f  v a r io u s n e w  and  m o d i f i e d  d r il l r ig s o n  A la s k a ’s 
N o r t h  S lo p e  in c lu d in g  n e w  b r id g e s  c o n s t r u c t e d .

■ P r in c ip a l a n d  g e o t e c h n ic a l e n g in e e r f o r  d e s ig n  o f  th e N ia k u k  o il fa c ility  s t e e l p ile  fo u n d a t io n s  o n  
A la s k a ’s N o r t h  S lo p e . S e r v ic e s  in c lu d e d  d e s ig n , fie ld  s u p p o r t to . in s t r u c t io n , m o n i t o r in g  a n d  as 
b u i lt  d o c u m e n ta t io n  o f  p i le s  in s ta l le d  in  sa lin e  p e rm a fr o s t .

■ C o n c e p t  d e s ig n  a n d  p la n n in g  fo r  se v e ra l m a r in e  fa c i lit ie s in  T h a i la n d  a n d  In d o n e s ia . T h e  T h a i la n d  
p r o je c t s  in v o lv e  th e d e v e lo p m e n t o f  m a r in e  fa c i lit ie s fo r  th e  lo a d in g  a n d  u n lo a d in g  o f  g y p s u m  
m a te r ia ls . T h e  In d o n e s ia  w o r k  is  a s a s u b c o n s u lt a n t to  a la rg e in te rn a t io n a l e n e r g y  c o m p a n y  b id d in g
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f o r  th e  c o n s t r u c t io n  o f  a c o a l fir e d  g e n e ra t io n  p la n t . P N D  d e v e lo p e d  c o n c e p t  p la n s  fo r  c o o l in g  w a te r  
in ta k e s a n d  s e v e r a l c o a l u n lo a d in g  fa c il it ie s a lo n g  w ith  R O M  c o s t s .

* P r o je c t  M a n a g e r  a n d  d e s ig n e r  fo r  v a r io u s  V e c o  E n g in e e r in g  an d  A ly e s k a  A l l i a n c e  p r o je c t s . P r o je c t s  
in c lu d e  d e v e lo p m e n t  o f  in s p e c t io n  m e th o d s  fo r  d e e p  b u r ie d  p ip e lin e s  o n  s t e e p  s lo p e s , e r o s io n  
c o n t r o l o f  in t e r io r  A la s k a  r iv e r s  a lo n g  d ie  T A P S  p ip e lin e , in s p e c t io n  o f  a e r ia l s u s p e n s io n  b r id g e s  b y  
c a b le  s y s t e m s , a n d  o il s p i l l p r o te c t io n  s y s t e m s  in  P r in c e  W il l ia m  S o u n d  th a t in c lu d e  d e e p  w a te r  
b u o y s , s h o r e  p r o t e c t io n  b u lk h e a d s an d  v a n  s to ra g e  p a d s fo r  s to ra g e  a n d  r a p id  d e p lo y m e n t o f  
c o n t a in m e n t b o o m s .

* P r o je c t  M a n a g e r  f o r  th e A ly e s k a  S E l l V S / V E O C  o i l s p i l l r e s p o n s e  b a se  at V a ld e z ,  A la s k a . T h e  b a se  
p r o v id e s  d o c k in g  fa c i l i t ie s fo r  m a r in e  v e s s e l s  a n d  a 2 7 ,0 0 0 - sq u a r c - fo o t fa c i l i t y  fo r  c o m m a n d  a n d  
c o n t r o l o f  o il s p i l l e x e r c is e s  a n d  re a l s p i l l e v e n t s . T h e  p r o je c t  w a s d e v e lo p e d  u n d e r  a c o m p e t i t i v e  
d e s ig n / b u i ld  a r ra n g em e n t . T h e  p r o je c t  p r o v id e s  a p p r o x im a te ly  600 fe e t o f  d o c k in g , a f lo a t in g  d o c k  
a n d  450 fe e t o f  tre sd e . S p e c ia l r o c k  a n c h o r  d e s ig n s  w e r e  u s e d  to  a n c h o r  fo u n d a t io n  p i le  to r o c k  n e a r 
th e  s e a b e d  s u r fa c e . S i t e  w o r k  in c lu d e s  d ra in a g e  d e s ig n , p a v in g , fe n c in g , g u a rd  c o n t r o l b u i ld in g s , 
u t i l i t y  c o n n e c t s  to  th e  C i t y  o f  V a ld e z ,  a n d  a h e lip a d . T h e  fa c i l i t y  c o s t  w a s  a p p ro x im a te ly  $16 m i l l io n .

“ D e s ig n e r  a n d  p r o je c t  c o o r d in a t o r  fo r  r e p a ir o f  th e R e d  D o g  P o r t  d o c k  c a th o d ic  p r o t e c t io n  sy s t em .
P r o v id e d  n e w  d e s ig n  a n d  c o n s t r u c t io n  d r a w in g s  to  a tta ch  a n o d e s  to  th e  d o c k . S e v e r e  s t o rm s  h a d  
d a m ig e d  o r  d e s t r o y e d  p r e v io u s  a t tem p ts .

■ P r o je c t  M a n a g e r  fo r  d e v e lo p in g  a w o r k in g  p la n  to  p r o v id e  in te rn a t io n a l a ir s e n d e e  to  P e t r o p a v lo v s k -  
K a m c h a t s k i , K a m c h a tk a , R u s s ia n  F a r  E a s t  ( R F E ) .  T h e  p r o je c t  re q u ir e d  c o n s id e r a b le  c o m m itm e n t  
d u e  to  th e  ra p id  c h a n g e s o c c u r r in g  in  th e  C I S .  W o r k  in c lu d e d  s ite  r e c o n n a is s a n c e , c o l l e c t io n  a n d  
t r a n s la t io n  o f  te c h n ic a l d a ta , r e p o r t o n  r e c o m m e n d a t io n s  f o r  d e v e lo p m e n t o f  th e  s ite , R O M  c o s t s  
a n d  p o s s ib le  c o n s t r u c t io n  s c h e d u le s . T h e  f in a l r e p o r t  is  p r e s e n t e d  in  E n g l i s h  a n d  R u s s ia n . P r o je c t  
d u ra t io n  w a s  a p p ro x im a te ly  1 -1 /2  y ea rs .

■ C o n c e p t  d e s ig n  fo r  th e A y a n - M a y a  d e e p -d r a f t p o r t  ( sh e e t p i le  d o ck ) a n d  160 k m  ro a d  f o r  r e s o u r c e  
e x t r a c t io n  in  th e  K h a b a r o v s k  T e r r i t o r y , R u s s ia n  F a r  E a s t  ( R F E ) .  T h e  p o r t  is  a p o te n t ia l s ta r t in g  
p o in t  f o r  ro a d  a c c e s s  in to  r em o t e  c e n tra l S ib e r ia  a n d  v a r io u s  c o m m u n it ie s .

■ A s s i s t a n c e  to  th e  R e g io n a l K a m c h a tk a  G o v e r n m e n t ,  R F E ,  w ith  d e v e lo p m e n t  o f  P e t r o p a v lo v s k -  
K a m c h a t s k i P o r t  u p g ra d e  a n d  o p e n in g  to  w e s t e r n  c o m m e r c e . T h e  p r o je c t  in c lu d e d  c o o r d in a t io n  o f  
p o r t  a n d  fin a n c ia l c o n su lta n t s . T h e  f in a l r e p o r t  p r e s e n t s  d ie  b e s t  in fo rm a t io n  a v a i la b le  a b o u t 
c o n t a in e r  c a r g o  t r a n sp o r t to  th e  re g io n , p r o je c t e d  fu t u r e  g r o w d i , th e r e g io n s  fu tu r e  o p p o r t u n i t ie s , 
f in a n c ia l p la n n in g  a n d  r e c o m m  id a t io n s  a n d  c o s t  e s t im a te s fo r  u p g ra d e s a t e x is t in g  p o r t s ,

■ P N D  P r o je c t  M a n a g e r  f o r  th e  p r o p o s e d  D e n a l i P ip e l in e  P r o je c t  ( M A P C O )  f r o m  N o r t h  P o le  to  
A n c h o r a g e  v ia  P a r k s  H ig h w a y  C o r r id o r . P r o je c t  p r o v id e d  g e o te c h n ic a l a s s e s sm e n t  o f  th e  ro u te , 
a n a ly s is  o f  b r id g e  c r o s s in g s , ro u te  m a p p in g , r o u t e  s e le c t io n  a n d  p r e lim in a r y  d e s ig n  c o n c e p t s  f o r  an 
u n d e rw a t e r  c r o s s in g  o f  C o o k  In le t , p r o p e r t y  o w n e r s h ip  m a p s , a n d  c o n c e p t s  fo r  r o u t in g  p ip e l in e  
th r o u g h  th e  c o m p le x  P o r t  o f  A n c h o r a g e  fa c i l i t ie s a n d  b u r ie d  u t ilit ie s .

■ A n a ly s i s  o f  1 .7 -m ile  g r a v e l c a u s e w a y  a n d  b r e a c h  o f f s h o r e  N .W . M i ln e  P o in t  n e a r P r u d h o e  B a y , 
A la s k a  fo r  C o n o c o .  R O M  e s t im a te s w e r e  m a d e  o f  m a te r ia l q u a n t it ie s , c o n s t r u c t io n  s c h e d u le s  a n d  
c o s t s . A l t e r n a t iv e  c o n c e p t s  a n d  in n o v a t iv e  te c h n ic a l id e a s w e r e  c o n s id e r e d  to  r e d u c e  c o s t s .

■ P r o je c t  m a n a g e r  a n d  e n g in e e r  f o r  d e v e lo p m e n t o f  D ism a n t le , R e m o v a l a n d  R e n o v a t io n  ( D R & R )  fo r  
th e K P L  P la n t , M a r in e  T e rm in a l ,  3 .6 -m ile  M id d le  S h o a l G r o u n d  P ip e l in e  a n d  1 9 .2 -m ile  S w a n s o n  
R i v e r  P ip e l in e . T h e  D R & R  p la n  p r o v id e d  m e th o d s , p r o c e d u r e s  a n d  c o s t s  to  u n d e r ta k e  r e s t o r in g  
p r e v io u s ly  d e v e lo p e d  o i l f ie ld  la n d s  b a ck  to  i t ’s  n a tu ra l sta te .

* C o n c e p t u a l d e s ig n  o f  o i l s p i l l r e s p o n s e  fe r r y  t r a n sp o r t d o c k s  at th e V i l la g e s  o f  T a t it le k  a n d  C h e n e g a ,
A la s k a . C o n c e p t  p la n  r e q u ir e d  fie ld  r e c o n n a is s a n c e , c o n c e p t  d ra w in g s , c o n c e p t  c o s t  e s t im a t e s  a n d  
d e v e lo p m e n t  o f  a re p o r t f o r  p r e s e n ta t io n  to  A ly e s k a  m a n a g em e n t . T h e  c o n c e p t  p la n  w a s  u s e d  a s th e 
b a s is  f o r  an  o i l s p i l l s e t t le m e n t b e tw e e n  th e  o il c o m p a n ie s  a n d  tw o  n a t iv e  v i l la g e  c o r p o r a t io n s .
M a r in e  fa c i l i t ie s w e r e  c o n s t r u c t e d  at ea ch  v i l la g e  w ith  th e  s e t t lem e n t m o n e y .

■ D e s ig n  o f  9 0 0 - fo o t o f f s h o r e  b re a ch  at W e s t  D o c k  C a u s e w a y , P r u d h o e  B a y , A la s k a . B r id g e  is  tw in  
s te e l b o x  g ir d e r s  w ith  p r e c a s t c o n c r e t e  d e c k  p a n e ls . T h r e e  a ll s te e l ic e  b r e a k in g  p ie r s  e a ch  s u p p o r t e d
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b y  s ix  3 6 - in c h  d iam e te r s te e l p ip e  p i le s d r iv e n  a p p r o x im a te ly  200 fe e t w i t h  s p in - f in  t e n s io n  tip  
a t ta c hm e n t s . T h e  p ie r s  a re  d e s ig n e d  fo r  a p p r o x im a te ly  45 fe e t o f  s c o u r  a n d  5 - fo o t  t h i c k  sea ic e  
lo a d in g s . T h e  b r id g e  in c lu d e s  t i l t - d o w n  ra ils fo r  e a sy  t r a n s p o r t  o f  l o w  a n d  w id e  lo a d s , m o d u la r  g ird e r 
c o n s t r u c d o n  u s in g  w e a th e r in g  s te e l fo r  lo w  m a in te n a n c e , a n d  s u p p o r t s  u p  t o  10 o il, g a s a n d  w a te r  
p ip e lin e s . T h e  b r id g e  w a s  p a ru a l a s s e m b le d  in  th e  s h o p  a n d  th e n  s h ip p e d  in  c o m p o n e n t s  b y  sh ip , ra il 
a n d  tru c k  to  th e  site . B e c a u s e  b r id g e  c o m p o n e n t s  w e r e  tr u c k a b le  th e y  c o u ld  b e  s h ip p e d  to  t h e  s ite  as 
re q u ir e d  fo r  g re a te r s c h e d u le  f le x ib ilit y . P a r t ia l a s s e m b ly  in  th e  s h o p  m a d e  e r e c t io n  a t t h e  s ite  fa s t 
a n d  w i t h o u t  r e q u ir in g  a n y  f ie ld  s t r u c tu r a l m o d i f i c a t io n s . P r e c a s t  c o n c r e t e  p a n e ls  w e r e  g r o u t e d  to  
s te e l g ir d e r s  fo r  c o m p o s i t e  a c t io n .

■ P r o je c t  M a n a g e r  fo r  5 -y e a r in s p e c t io n  o f  d ie  K u p a r u k  M o d u l e  B r id g e  a t P r u d h o e  B a y , A la s k a . T h e  
b r id g e  w a s  d e s ig n e d  b y P N D  a n d  h a s b e e n  u s e d  to  t r a n s p o r t  h e a v y  o i l f ie ld  m o d u le s  a n d  d r i l l r ig s 
s in c e  1981. T h e  la rg e s t v e h i c le  t r a n sp o r t e d  w e ig h e d  2 ,5 0 0 -t o n s  (5 ,000 ,000 lb s .) .

■ S t r u c tu r a l a n a ly s is  o f  th e  K u p a r u k  M o d u l e  a n d  C e n t r a l C r e e k  b r id g e s ( N o r d i  S lo p e )  f o r  v a r io u s  o i l 
f ie ld  d r i l l in g  r ig s  w e ig h in g  in  e x c e s s  o f  2 .5 m i l l io n  p o u n d s . P N D  r e g u la r ly  a s s is t s  c l ie n t s  w i t h  a n a ly s is 
o f  sp e c ia l a n d  h e a v y  lo a d s  p r o p o s e d  fo r  e x is t in g  s t ru c tu r e s .

■ A s s i s t e d  A la s k a  In d u s t r ia l D e v e lo p m e n t  a n d  E x p o r t  A u t h o r i t y  ( A I D E A )  V a lu e  E n g in e e r in g  T e a m  
w ith  e v a lu a t io n  o f  c o n c e p tu a l p o r t  d e v e lo p m e n t c o s t s  f o r  tire p r o p o s e d  F ir e  I s la n d  m a r in e  fa c i lity  
n e a r tire A n c h o r a g e  a irp o r t . T h e  te am  w a s a b le  to  r e d u c e  p r o je c t  c o s t  b y  $500 m i l l i o n  o v e r  th e  
p r o p o s e d  s e v e r a l b i l l io n - d o l la r  p ro je c t .

■ D e v e lo p m e n t  o f  an  I n n e r  H a r b o r  A r m  m a r in e  m o o r in g  fa c i l i t y  o n  S t . G e o r g e  I s la n d  in  t h e  P r ib i l o f  
I s la n d s . E x t r e m e  w a v e  c o n d i t io n s  a n d  s h o r t  c o n s t r u c t io n  s e a s o n s  m a k e  d e v e lo p m e n t  o f  w o r k a b le  
c o n c e p t s  a c h a lle n g e .

■ D e s ig n  o f  b a rg e  im p r o v e m e n t s  a n d  d e c k  c ra n e  a d d it io n s  f o r  a 4 0 0 - ft . x  1 0 0 - ft . A l y e s k a  P ip e l in e  
S e r v ic e  C o m p a n y  o i l s p i l l s u p p o r t  b a rg e . P r o je c t  r e q u ir e d  w o r k in g  w i t h  n a v a l a r c h it e c t to  d e t e rm in e  
c o n s t r u c t io n  o f  th e  b a rg e , f ie ld  in s p e c t io n  to  v e r i f y  c o n d i t io n  o f  th e  b a rg e  m e m b e r s  a n d  
d e v e lo p m e n t o f  s t r u c tu r a l m o d i f i c a t io n s  to  s u p p o r t  th e  c ra n e s . T h e  b a rg e  w 'as A B S  c e r t i f i e d  b e fo r e  
reu se .

■ D e v e lo p e d  c iv i l p la n s  a n d  s e ism ic  a n a ly s is in  a c c o r d a n c e  w ith  A P I  s ta n d a rd s f o r  P c t r o  M a r in e  
S e r v ic e s , In c . ( P M S )  fu e l s to ra g e  fa c i l i ty  at S e w a r d , A la s k a . P ip in g  a n d  e le c t r ic a l c o n s t r u c t io n  w a s  
c o o r d in a t e d  w ith  P M S .

■ D e v e lo p e d  se v e ra l c o n c e p tu a l o f f s h o r e  c o a l d o c k  s y s t e m s  fo r  s ite s a lo n g  A la s k a ' s  N o r t h  S lo p e . 
C o n c e p t s  e v a lu a te d  in c lu d e d  b a rg e s , p i le  s u p p o r t e d  a n d  g r a v e l fill. P r e p a r e d  R O M  c o s t  e s t im a te s , 
s k e t c h e s  a n d  c o n s t r u c t io n  s c h e d u le s .

■ P r o je c t  m a n a g e r a n d  d e s ig n e r  fo r  th e  S 2 2  m i l l io n  p ip e lin e  b r e a c h  a t th e  E r .d ic o t t  g r a v e l c a u s e w a y  
n e a r P r u d h o e  B a y , A la s k a . T h e  c a u s e w a y  b re a c h  is  700 fe e t l o n g  o v e r a l l a n d  in c lu d e s  tw o  a l l s te e l ic e - 
b re a k in g  p ie r s . D e s ig n  s c o u r  is -4 5 -ft . T h e  c o n s t r u c t io n  is  tw’in  s te e l b o x  g ir d e r s  w i t h  p r e c a s t 
c o n c r e t e  d e c k  p a n e ls  a n d  is d e s ig n e d  fo r  B -7 0  g ra v e l h a u le r  lo a d s .

* A s s i s t e d  T c s o r o  P r o je c t  T e a m  w ith  c o n c e p tu a l d e s ig n , c o s t  e s t im a te , a n d  c o n s t r u c t io n  p la n  fo r  an  
e s t im a te d  $250 m i ll io n  m id d le - c u t p ip e lin e  f r o m  N o r t h  P o le  to  K e n a i  b y  w a y  o f  A l a s k a  R a i lr o a d  
ro u te  th r o u g h  A la s k a ' s  in te r io r . T h e  p r o je c t  in c lu d e d  p re p a ra t io n  o f  R O M  c o s t  e s t im a te s , e v a lu a t io n  
o f  fo u n d a t io n  c o n d i t io n s , c o n s t r u c t io n  s c h e d u le s , p r o je c t  f in a n c in g , c o o r d in a t io n  w ith  la n d  o w n e r s , 
p r e lim in a r y  p e rm it  a p p l ic a t io n s , p r e p a ra t io n  o f  p r e lim in a r y  r o u t e  m a p s  a n d  c o n s t r u c t io n  s c h e d u le s .

■ C o n c e p t u a l p la n n in g  fo r  d e v e lo p m e n t o f  a n e w  T c s o r o  fu e l ta n k  fa rm  a n d  p ip e lin e  e x t e n s io n  at 
A n c h o r a g e  In t e r n a t io n a l A i r p o r t . T h e  p r o je c t  r e q u ir e d  c o n c e p t  p la n n in g  fo r  th e  fa c i l i ty , p r e p a r a t io n  
o f  c o s t  a n d  s c h e d u le  in fo rm a t io n  s o  th e o w n e r  c o u ld  p r o g r a m  c o n s t r u c t io n .

* P r o je c t  M a n a g e r  fo r  c o n c e p tu a l s tu d y  o f  th e  $100 m i l l io n  A ly e s k a  O i l  S p i l l  R e s p o n s e  B a s e  at V a ld e z ,  
A la s k a . S c h e m a t ic  d o c k  a n d  b u i ld in g  id ea s w e r e  p r e s e n t e d . F in d in g s  w e r e  d e v e lo p e d  fo r  p r e s e n t a t io n  
to  o w n e r  c o m p a n y  m a n a g em e n t .

" C o o r d in a t e d  s u p p o r t  to  A ly e s k a  P ip e l in e  S e r v ic e  C o m p a n y  to  e s ta b l is h  o i l s p i l l r e s p o n s e  fa c i l i t ie s  in
th e w a k e  o f  th e E x x o n  “ Valdt£*’ o i l sp il l. P r o v id e d  d e s ig n  f o r  b a rg e  h e lip a d s , te m p o r a r y  o f f i c e s ,  a n d

P e r a t r o v ic h ,  N o t t in g h a m  & D ra g e ,  Inc.
E n g in e e r in g  C o n s u l t a n t s
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s e v e n  d e e p -w a te r  m o o r in g  b u o y  s y s t e m s ; c o n d u c t e d  h a rb o r  c o n c e p t  s tu d ie s ; a n d  in s p e c t e d , a n d  
d e s ig n e d  u p g r a d e s  fo r , e x is t in g  fa c ilit ie s .

■ P r o v id e d  c o n c e p tu a l p la n  a n d  c o s t  e s t im a te  fo r  p r o p o s e d  d o c k  c a p a b le  o f  a c c o m m o d a t in g  140 ,00 0 
D W T  c ru d e  o i l ta n k e r s a t T e s o r o ’s K e n a i  R e f in e r y . A l s o  p r e p a r e d  fe d e ra l a n d  s ta te  p e rm it  
a p p lic a t io n s .

■ A s  a re s u lt o f  a n  in -d e p th  r iv e r  c o n t r o l a s s e s sm e n t , d e v e lo p e d  d ik e  a n d  lo w -w a te r  c r o s s in g  d e s ig n  to  
p r o t e c t  a c c e s s  b r id g e , ro a d , a n d  b u r ie d  p o r t io n  o f  T r a n s - A la s k a  P ip e l in e  at th e  m id p o in t  o f  th e  
a llu v ia l fa n  fo rm e d  b y  U n n a m e d  C r e e k . A l s o  a s s is t e d  A r c t i c  H y d r o lo g i c  C o n s u lt a n t s  in h y d r o lo g y  
an a ly s is .

* C o o r d in a t e d  W e s t  D o c k  C a u s e w a y  B r e a c h  S t u d y  fo r  A R C O  A la s k a , In c . E v a lu a t e d  v a r io u s  
a lte rn a t iv e s f o r  a c c e s s  o v e r  o r  u n d e r  a 3 ,9 0 0 - fo o t c a u s e w a y  b r e a c h , a n d  p r o v id e d  d e ta i le d  
c o n s t r u c t io n  c o s t  e s t im a te s a n d  s c h e d u le s  f o r  e a ch . D e s ig n  lo a d  f o r  th is N o r t h  S lo p e  p r o je c t  w a s  a 
5 ,7 0 0 - to n  m o d u le  a n d  ca rr ie r .

■ C o n c e p t u a l d e s ig n  o f  a 6 ,0 0 0 - fo o t r u n w a y  a d ja c e n t to  B a l ly h o o  M o u n t a in  a n d  H o g  I s la n d , in  
U n a la sk a . N in "  a lig n m e n t s  w e r e  r e v ie w e d  to  a s c e r ta in  ro u te  th a t b e s t  m e t F A A  c le a ra n c e  c r ite r ia , 
w h i le  m in im iz in g  f i l l r e q u ir em e n t s  a n d  r e d u c in g  e x p o s u r e  to  w a v e s . P r o p o s e d  c o n c e p t  c a l le d  fo r  
b la s t in g  5 m i l l io n  y a rd s o f  m a te r ia l f r o m  B a l ly h o o  M o u n t a in  u s in g  a se r ie s  o f  W W I I - c r a  tu n n e ls .

■ P r o je c t  m a n a g e r a n d  d e s ig n e r  a n d  a s s is t e d  w ith  th e  c o n s t r u c t io n  m a n a g em e n t o f  tw o  c o n c r c t e - d c c k , 
s te e l- g ir d e r a n d  p i le - s u p p o r t e d  d o c k s  a t th e  P o r t o f  S t . G e o r g e , w i t h  a to ta l a p p ro x im a te  d o c k  a re a  o f  
5 ,300 sq u a re  fe e t . C o n s t r u c t io n  w a s  c o o rd in a t e d  w i t h  th e  v i l la g e  to  p r o v id e  jo b s  a n d  sk ill p r o f i c i e n c y  
tra in in g , a n d  lo c a l r e s id e n t s  su b s e q u e n t ly  fa b r ic a te d  75 p a n e ls m e a s u r in g  a p p ro x im a te ly  5 - f o o t  b y  15- 
fo o t  b y  12 in c h e s  d e e p . S in c e  m a te r ia l f o r  th e  p a n e ls  w a s n o t a v a i la b le  lo c a lly , it w a s  s h ip p e d  to  th e  
s ite  a n d  b a t c h e d  in to  c o n c r e te . T h e  ste e l s u p e r s t r u c tu r e , g ir d e r s , a n d  b u llr a i ls  w e r e  fa b r ic a t e d  in  
S c a td c . T h e  p r o je c t  w a s fu n d e d  b y  s e v e ra l fe d e r a l g ra n t s a n d  w a s c o m p le t e d  w i t h in  b u d g e t . 
A p p r o x im a t e ly  6 0 -6 5%  o f  p r o je c t  fu n d s  w e r e  sp e n t o n  th e I s la n d  e ith e r  in  la b o r  o r  th e fa b r ic a t io n  o f  
c o n s t r u c t io n  m a te r ia ls .

* D e v e lo p e d  an d  m o n it o r e d  d r iv e n  p ip e  p i le  te s t p r o g r a m  in  s u p p o r t  o f  fo u n d a t io n  d e s ig n  f o r  C i t y  o f  
K o d i a k ’s P ie r  I I  D o c k  e x p a n s io n . P ile s  w e r e  d r iv e n  fr o m  b a rg e  to  d e te rm in e  e x p e c t e d  d e p th  o f  
p e n e t r a t io n  a n d  re s is ta n c e . R e s u l t s  w e r e  u s e d  to  d e v e lo p  a fo u n d a t io n  s y s te m  f o r  th e  c o m p le t e d  
d o c k  p ro je c t .

* P e r f o rm e d  a p p ro x im a te ly  100 lo a d  te s ts (u p li f t ) o n  2 -, 8 -5 /8 - , a n d  1 6 - in c h  “ spin-fm” a n c h o r  p i le s  in  
sa n d  a n d  s ilt , a n d  d e v e lo p e d  r e p o r t o n  im p r o v e d  t e n s io n  c a p a c it y  o f  p i le s . T h i s  in n o v a t iv e  p i le  ty p e  
is n o w  u s e d  in  a w id e  v a r ie t y  o f  m a r in e  a n d  s o f t  s o i l c o n d it io n s .

* A n a ly s i s  o f  p i le - d r iv in g  s y s t e m s  u s in g  th e  w a v e  e q u a t io n , e n c o m p a s s in g  m o r e  th a n  5 ,0 0 0  p i le s  o f  
d i f f e r in g  s iz e s  a n d  ty p e s a n d  a v a r ie ty  o f  s o i l c o n d it io n s , in c lu d in g  in s ta l la t io n s in  f r o z e n  a n d  th a w e d  
s o i l c o n d it io n s .

■ C i v i l  d e s ig n  s e r v ic e s  f o r  3 ,5 0 0 -ro n  sh ip  t r a n s fe r  fa c i l i t y  a n d  a s s o c ia te d  u p la n d s  at th e  A l a s k a  M a r in e  
In d u s t r ia l C e n t e r  in  S e w a rd . T h e  d e s ig n / b u i ld  p r o je c t  u t i l iz e d  d r iv e n  p i le  fo u n d a t io n s ; a c o n c e p t  
w h ic h  s a v e d  th e  o w n e r  $0 .8 m ill io n . P r o v id e d  c o n t r a c to r  w ith  d e s ig n  d r a w in g s , s p e c i f i c a t io n s , s h o p  
d r a w in g  r e v ie w , p i le - d r iv in g  a n a ly s is , f ie ld  in s p e c t io n , a n d  a s s i s t a n c e  m e e t in g  r e q u e s t s  m a d e  b y  
o w n e r . A l s o  p e r fo rm e d  p o s t - c o n s t r u c t io n  a n a ly s is  o f  p i le  c a p a c ity . T h e  p r o je c t  w o n  “ B e s t  o f  
P r o g r a m ”  in th e  1990 L in c o ln  A r c  W e ld in g  A w a r d  su bm it ta l .

* L a y o u t  a n d  c o n t a in m e n t d e s ig n  fo r  2 .0 -m i l l io n - g a l lo n  B a l ly h o o  P o r t  T a n k  F a rm  in U n a la s k a . T h e  
p r o je c t  re q u ir e d  th e  d e s ig n  a n d  c o n s t r u c t io n  o f  c o n c r e t e  re ta in in g  w a l ls  f o r  o il c o n t a in m e n t a n d  to  
p r o te c t ta n k s f r o m  ro c k s  fa l l in g  f r o m  n e a rb y  B a l ly h o o  M o u n t a in . T h e  ta n k  fa rm  c o n t a in m e n t  w a s  
d e s ig n e d  to  U F C  c o d e  an d  S ta t e  o f  A la s k a  F ir e  M a r s h a l l r e q u ir em e n t s . P ip in g  a n d  e le c t r ic a l d e s ig n  
a n d  tru c k  lo a d in g  fa c i lit ie s w e r e  c o o rd in a t e d  w ith  th e  o w n e r .

■ U n d e r  c o n t r a c t  to  A m c r a d a - H e s s  to  im p le m e n t  a p la n  to d r iv e  20 - a n d  3 0 - in c h -d ia m c te r  c o n d u c t o r  
c a s in g s  140 to  160 fe e t b e lo w  su r fa c e  o f  N o r t h  S t a r  O f f s h o r e  I s la n d . W o r k  w a s a c c o m p l i s h e d  b y  
c o o r d in a t e d  p la n n in g  w ith  c o n t r a c to r . P r o c e d u r e s  in c lu d e d  u s in g  v ib r a t o r y  a n d  im p a c t h a m m e r s ,

P e r a t r o v i c h ,  N o t t i n g h a m  & D r a g e ,  I n c .
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sp e c ia l s c r c w - t o g e d ie r  c a s in g  c o n n e c t o r s  to  e lim in a te  w e ld in g . A p p r o x im a t e ly  560 lin e a r fe e t  o f  p ip e  
w a s  in s ta l le d  at th r e e  lo c a d o n s  in  fo u r  1 0 -h o u r  s h i f t s .

■ E x p lo r e d  m e th o d s  fo r  d r iv in g  p i le s  in  p e rm a f r o s t  s o i ls . S t u d ie s  in v o lv e d  d r iv in g  w ith  v ib r a t o r ) ' a n d  
im p a c t h a m m e r s , d ie rm a l p i lo t  h o le  m o d i f i c a t io n , a n d  d e v e lo p m e n t  o f  p r o d u c t io n  d r iv in g  s y s t e m s . 
M o r e  th a n  ten se p a ra te  d r iv in g  te s t s w e r e  p e r fo rm e d , a n d  a ll te s t s c o n f i r m e d  p i le s  ca n  b e  c o s t -  
e f f e c t iv e ly  I r iv c n  in  p e rm a fr o s t .

• D e v e lo p e d  d e s ig n  c r ite r ia  f o r  p i le  d r iv in g  in  p e rm a fr o s t . T h i s  p a ra lle l e f f o r t  to  o d i c r  N o r t h  S lo p e  
w o r k  w e  c o n d u c t e d  re s u lt e d  in  p u b li c a u o n  o f  a re s e a r c h  r e p o r t  fo r  th e  A la s k a  D e p a r tm e n t  o f  
T r a n s p o r t a d o n  a n d  P u b l i c  F a c i l id c s , D i v i s i o n  o f  P la n n in g  a n d  P r o g r a m m in g , R e s e a r c h  S c c d o n .  T h e  
r e p o r t m a k e s "state-of-the-art" in fo rm a d o n  a v a i la b le  to  a ll p r a c t ic in g  a r c t ic  fo u n d a t io n  d e s ig n e r s .

■ P a r t ic ip a te d  in  d e v e lo p m e n t o f  n e w  d e s ig n  c r ite r ia  a n d  h ig h ly  e f f i c ie n t  m e d io d s  fu r  d r iv in g  p i le s  in  
p e rm a f r o s t  u n d e r  c o n t r a c t  to  A R C O  A la s k a , In c . P r o c e d u r e s  w e r e  u s e d  to  in s ta l l s u p p o r t  p i le s  fo r  
v a r io u s  g a th e r in g  l in e s  a n d  p ip e l in e s  in  th e  K u p a r u k  O i l  F ie ld .

* P r o je c t  d e s ig n  fo r  e x te r io r  c a th o d ic  p r o t e c t io n  sy s tem  at C o m i n c o ’s  R e d  D o g  s h a l lo w  p o r t  d o c k . 
P r o je c t  re q u ir e d  d e s ig n  fo r  e x t r em e  ic e  a n d  w a v e  c o n d i t io n s  o f  C h u k c h i  S e a . A l s o  p e r f o rm e d  s ite  
r e c o n n a is s a n c e  a n d  p r o v id e d  c o s t  e s t im a te s .

■ P r o v id e d  p r e lim in a r y  fo u n d a t io n  d e s ig n  c o n c e p t s  fo r  d o c k  s y s t e m s  at O l i k t o k  P o in t  n e a r P r u d h o e  
B a y . P r o p o s e d  a lte rn a t iv e s  in c lu d e d  f ib e r - fa b r i c - r c in fo r c c d  fi l l , a n d  c e l lu la r  s h e e t p i le  w a l ls  in  r in g  
te n s io n  w i t h  fr ic t io n  w a l l t ic b a c k s . P e r f o rm e d  c o m p u t e r  m o d e l in g  f o r  th e  s e le c t e d  c a n t i le v e r  
re ta in in g  w a l l s y s t e m  a n d  o f f s h o r e  m o o r in g  d « ilp h in  d e s ig n .

■ D e s ig n e d  fo u n d a t io n  a n d  p r o v id e d  c o n s t r u c t io n  e n g in e e r in g  fo r  a ll p h a s e s  o f  th e  K u p a r u k  R i v e r  
M o d u l e  C r o s s in g . T h e  b r id g e  is c a p a b le  o f  s u p p o r t in g  lo a d s  u p  to  2 ,3 00  to n s , a n d  u t i l i z e s  p a s s iv e  
an d  a c t iv e  g r o u n d  fr e e z in g  s y s t e m s  to  k e e p  th e  s o i l p e rm a n e n d y  fr o z e n  a r o u n d  fo u n d a t io n  p i le s . T h e  
b r id g e  is d e s ig n e d  f o r  la rg e ic e  im p a c t lo a d s  fr o m  fr e s h  w a te r  ice .

■ D e v e lo p e d  rem ed ia l u n d e r p in n in g  c o n c e p t s  f o r  b u r ie d  p o r t io n s  o f  th e T r a n s - A la s k a  P ip e l in e , w h ic h  
h a s s in c e  b e e n  im p le m e n t e d  a t fo u r  lo c a t io n s  w h e r e  th e p ip e l in e  h a s fa i le d . D e s ig n  c o n s id e r a t io n s  
in c lu d e d  v a r y in g  s o i l a n d  th e rm a l c o n d i t io n s  a n d  p ip e  b u r ia l d e p th s ; id e n t i f i c a t io n  o f  s im p le , r e a d i ly  
a v a ila b le  s t ru c tu ra l c o m p o n e n t s , a n d  c a s e  o f  c o n s t r u c t io n .

■ D e s ig n  a n d  c o s t  e s t im a te s f o r  s e v e ra l r em e d ia l d e s ig n  o f  N o r d i  S lo p e  fo u n d a t io n s  u t i l i z in g  p a s s iv e  
an d  a c t iv e  r e fr ig e r a t io n  s y s t e m s . O f t e n  th a w in g  d u e  to  g r o u n d  w a te r  o r  h e a t f r o m  th e b u i ld in g  w i l l 
c a u se  th e  s e t t le m e n t o f  th e  b u i ld in g . P a s s iv e  r e fr ig e r a t io n  s u c h  a s h ea t p ip e s  o r  a c t iv e  r e fr ig e r a t io n  
su c h  a s m e ch a n ic a l s y s tp m s c a n  b e  u se d . P a s s iv e  s y s t e m s  h a v e  lo w e r  f i r s t  c o s t s  b u t  a re le s s  e f f e c t i v e  
b e c a u s e  th e y  s h u t  o f f  w h e n  th e  a ir tem p e ra tu r e  is a b o v e  th e  g r o u n d  tem p e ra tu r e . H a v e  le a rn e d  
c o n s id e r a b le  t e c h n ic a l in fo rm a t io n  a b o u t a c t iv e  a n d  p a s s iv e  r e fr ig e r a t io n  s y s t e m s  fr o m  w o r k  o n  d ie  
T A P S  p ip e lin e  a n d  o th e r  N o r t h  S lo p e  fo u n d a t io n  w o r k .

Alyeska Pipeline Sam e Company (1975-1978 c r i 1979-1981)
■ R e s p o n s ib i l i t i e s  a n d  a rea s o f  e m p h a s is  in c lu d e d  w o r k  p la n n in g , t e c h n ic a l s u p p o r t , a n d  P r o je c t  

E n g in e e r / C o o r d in a t o r  fu n c t io n s  fo r  p ip e lin e , p u m p  s ta t io n , te rm in a l, a n d  r e la te d  fa c i l i t ie s , to  in s u r e  
sa fe , c o n t in u o u s  p ip e l in e  o p e r a t io n  at lo w e s t  c o s t  c o n s i s t e n t  w ith  a ll r e g u la t io n s , s t a n d a r d s , a n d  
p r u d e n t e n g in e e r in g  p ra c t ic e . W o r k e d  th re e  y e a r s in  c o n s t r u c t io n  a n d  o n e  y e a r in  o p e r a t io n s .

■ C o o r d in a t e d  s u b s u r fa c e  s o i l s  a n d  p ip e  m o n i t o r in g  in v e s t ig a t io n  p r o g r a m  fo r  ten m i le s  o f  
u n d e r g r o u n d  p ip e . L o c a t e d  a n d  e v a lu a te d  p o te n t ia l p ip e  in te g r it y  p r o b le m s , a n d  d e v e lo p e d  rem e d ia l 
a c t io n  p la n s . D e v i s e d  m e th o d s  fo r  p r e d ic t in g  fu r t h e r  s e t t le m e n t a n d  p ip e  c u r v a t u r e . D e v e l o p e d  p la n s  
fo r  w in t e r  in s ta l la t io n  o f  se t t le m e n t r o d s  to  th e  p ip e , d ir e c t e d  th e  d r i l l in g  o f  32  re fr ig e r a t e d  c o r e  
h o le s  t o  100 fe e t , a n d  p r o v id e d  a r e p o r t o f  f in d in g s . P r e s e n t e d  w e e k ly  p r o g r e s s  r e p o r t s  to  
m a n a g em e n t .

■ C o o r d in a t e d  th e rm a l p e r fo rm a n c e  r e v ie w  o f  m e c h a n ic a l ly  r e fr ig e r a te d  p o r t io n s  o f  m a in l in e  p ip e , 
w h ic h  h a d  b e e n  b u r ie d  in  th e rm a lly  s e n s i t iv e  s o i ls  d u e  to  e n v ir o n m e n t a l r e s t r ic t io n s . M a in t e n a n c e  
b r e a k d o w n s  a n d  g r o u n d w a t e r  a f fe c t e d  s y s t e m  p e r fo rm a n c e  at s o m e  lo c a t io n s , a n d  r e s p o n s ib i l i t i e s  
in c lu d e d  d e v e lo p in g  a lea rn  to  d e te rm in e  w h e r e  th e  p r o b le m s  w e r e , h o w  s e r io u s  t iic y  w e r e , a n d  h o w
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to  f ix  th em . T h e  te am  re ta in e d  k e y  o r ig in a l d e s ig n e r s  a n d  w o r k e d  w ith  m e c h a n ic a l a n d  e le c t r ic a l 
e n g in e e r in g  g r o u p s  to  s o lv e  c o n c e r n s .

• M e c h a n ic a l ly  r e fr ig e r a t e d  fo u n d a t io n  d e s ig n  fo r  K u p a r u k  M e t e r in g  B u i ld in g  a t P u m p  S t a t io n  1. 
P e r f o rm e d  th e rm a l c a lc u la t io n s  to  d e te rm in e  s y s t e m  c o m p o n e n t  s iz e  an d  e n e rg y  r e q u ir e m e n t s . A s  
d ie  s ite  is s u b je c t  to  a n n u a l g r o u n d w a te r  in t r u s io n s ; w o r s t - c a s c  c o n d it io n s  w e r e  a s s u m e d .

■ P r o v id e d  d e s ig n  a n d  c o n s t r u c t io n  p la n  fo r  fo u n d a t io n  fo r  4 0 - r o o m  p e rm a n e n t h o u s in g  a n d  
re c r e a t io n a l facility ' at P u m p  S ta t io n  10, in c lu d in g  sp e c ia l tw o -p i le  s u p p o r t  a n d  c o n n e c t io n  d e ta il f o r  
h ig h ly  lo a d e d  in t e r io r  s u p p o r t s . D e n s e , c o m p a c t e d  g la c ia l d e p o s it s  re q u ir e d  a B e c k e r  d r i l l w ith  
in te rn a l c u t t e r  to  a c h ie v e  p i le  d e s ig n  d e p th .

• Im p le m e n t e d  1 8 - in c h -d iam e te r s te e l p ip e  p i le s  fo r  a v a r ie ty  o f  a p p l ic a t io n s (i.e ., b r id g e  fo u n d a t io n s  
a n d  v e r t ic a l s u p p o r t  m em b e r s )  in  d i f f e r e n t  s o i l c o n d i t io n s  a n d  th e rm a l r e g im e s  a lo n g  t h e  T r a n s -  
A la s k a  P ip e l in e  ro u te . C o n d u c t e d  u p l i f t  te s ts o n  d r iv e n  p i le s  in  th a w e d  c o h e s iv e  r iv e r  s e d im e n t s  a n d  
m o n i t o r e d  fr e e z e b a c k  ra te s a n d  lo n g - t e rm  p e r fo rm a n c e  fo r  th e rm a l p i le s .

■ C o n d u c t e d  d o w n - h o le  in s p e c t io n s  o f  so i l a d ja c e n t to  th e rm a l v e r t ic a l s u p p o r t m e m b e r s  p la c e d  in  
in it ia l ly  th a w e d  f in e - g r a in e d  s o i ls , to  c o n f i r m  c o m p u te r - p r e d ic a t e d  fr e e z e b a c k  c a lc u la t io n s . A s s i s t e d  
w i t h  r e p o r t o n  f in d in g s .

• P e r f o rm e d  r e v ie w  fu n c t io n  to  e v a lu a te  o v e r a l l in te g r i t y  a n d  d u ra b il it y  o f  p ip e lin e  a n d  p u m p  s ta t io n  
r e fr ig e r a t e d - fo u n d a t io n  in s ta l la t io n s , p r o v id in g  c o n t in u o u s  m o n it o r in g  o f  th e rm a l c o n d i t io n s  
th r o u g h  d e s ig n , s u p e r v i s io n  o f  in s ta l la t io n , a n d  c h e c k in g  o f  e x is t in g  a n d  n e w  th e rm a l m o n i t o r in g  
d e v ic e s .

■ P r o v id e d  a n a ly s e s  o f  s o i l th a w  ra te s a n d  th a w  s e t t le m e n t p r e d ic t io n s , a n d  p r o v id e d  d e s ig n  a n a ly s is  o f  
a s -b u i lt  fo u n d a t io n s  p la c e d  o n  p e rm a fr o s t . C o n t r ib u t e d  to  o p e ra t io n a l p la n n in g  a c t iv i t ie s  b y  
p r o 't id in g  da ta  a n d  p r o je c t io n s  fo r  fu t u r e  th e rm a l p r o t e c t io n  s y s t e m  n e e d s , in c lu d in g  e s t im a t e d  c o s t s , 
to  m a n a g em e n t .

• C o n t r ib u t e d  to  e f f e c t iv e  c o m p le t io n  o f  p r o je c t s  r e q u ir in g  in te g ra t io n  o f  e n g in e e r in g  d i s c ip l in e s  b y  
c o o r d in a t in g  th e rm a l p r o te c t io n  s y s t e m  d e s ig n  a n d  in s ta l la t io n  w i t h  a c t iv it ie s o f  o t h e r  e n g in e e r in g  
u n it s . O n e  s u c h  p r o je c t  w a s  d e s ig n  o f  a m e c h a n ic a l r e fr ig e r a t io n  s y s t e m  fo r  th e rm a l p r o t e c t io n  o f  
fo u n d a t io n  s o i l s  u n d e r  a b u r ie d  h o t  o i l r e l ie f a n d  m a in l in e  p ip e  s y s tem  a t P u m p  S t a t io n  2. T h e  d e s ig n  
h a s b e e n  u t i l iz e d  a t tw o  re fr ig e r a te d  p u m p  s ta t io n s .

R e f e r e n c e s :  (1) C h r i s  H la d i c k , C i t y  M a n a g e r /  A c t i n g  P o r t  D i r e c t o r , C i t y  o f  U n a la sk a , (907 ) 5 8 1 -1 2 5 4 ; (2) 
S t e v e  R e p p , B P  E x p lo r a t io n  (A la s k a ) , In c . (907 ) 56 4 -4 5 05 ; (3) M a r k  D a w s o n , S w a l l in g  C o n s t r u c t i o n  (907 ) 
272 -3461 .
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M r .  F o n t a in e  h a s m o r e  th a n  e ig h t y e a r s o f  c iv i l , s t r u c tu ra l, a n d  e n v ir o n m e n ta l e n g in e e r in g  d e s ig n  e x p e r ie n c e  
in  th e s ta te  o f  A la s k a . M e  is a l i f e lo n g  A la s k a n  w ith  an e x t e n s iv e  c o n s t r u c t io n  b a c k g ro u n d .

H e  h a s e x p e r ie n c e  c o o r d in a t in g  w i t h  g o v e r n m e n t  a g e n c ie s  to  p r o c u r e  s ta te  a n d  fe d e ra l p e rm it s . H e  h a s 
p a r t ic ip a te d  in  s t r u c tu r a l e v a lu a t io n s  a n d  d e s ig n / u p g r a d e  o f  m a n y  b r id g e s a n d  m a r in e  fa c i l i t ie s  a s w e l l as 
o v e r s e e in g  d ie ir  c o n s t r u c t io n  th r o u g h  c o m p le t io n .

H i s  c iv i l e n g in e e r in g  e x p e r ie n c e  in c lu d e s  d e s ig n  o f  sm a l l b o a t h a rb o r s , sh e e t p i le  a n d  p i le - s u p p o r t e d  d o c k s , 
u t ilit ie s , a c c e s s  ro a d s , o u t fa l l s , r e te n t io n  b a s in s , p ip e l in e s , a n d  se v e ra l ty p e s o f  fo u n d a t io n s .

H i s  p r o je c t  a d m in is t r a t io n  b a c k g r o u n d  in c lu d e s  p r o je c t  m a n a g em e n t , c o n s t r u c d o n  in s p e c t io n , c o s t  
e s im a t in g , s h o p  d r a w in g  a n d  su b m it ta l r e v ie w , fa b r ic a t io n  r e v ie w  a n d  in s p e c t io n , a n d  c o o r d in a t in g  p r o je c t  
lo g is t ic s  s u c h  as m o b i l i z a t io n  a n d  d e m o b i l i z a t io n  o f  e q u ip m e n t a n d  p e r s o n n e l to  r em o te  s ite s s ta te w id e .

R e p r e s e n ta t iv e  e x a m p le s  o f  M r .  F o n t a in e ’s in s p e c t io n  w o r k  in c lu d e :
■ C o n c e p t  a n d  f in a l d e s ig n  o f  th e  R e p a i r  a n d  R e n o v a t io n s  to  tire H o m e r  Sm a l l B o a t  H a r b o r .  T h i s  

p r o je c t  c o n s i s t e d  o f  30 ,00 sq . ft . o f  n e w  t im b e r  f lo a t s , 3 ,0 00 sq . ft. o f  h e a v y -d u ty  c o n c r e t e  f lo a t s , a n d  
r e p a ir  a n d  r e n o v a t io n  to  2 5 ,0 0 0  sq , ft. o f  e x is t in g  t im b e r  f lo a t s  a n d  e x is t in g  t im b e r m a in t e n a n c e  g r id . 
A d d i t io n a l ly , M r .  F o n t a in e  p r o c u r e d  th e  p e rm it s , a n d  p r o v id e d  c o n s t r u c t io n  in s p e c t io n  a n d  
m a n a g em e n t fo r  th e  p r o je c t . C o n t r a c t  m o d i f i c a t io n s  d u r in g  c o n s t r u c t io n  w e r e  h e ld  to  le s s  th a n  2%  
o f  th e  o r ig in a l c o n t r a c t  am o u n t .

* P e rm it  a c q u is i t io n , d e s ig n  s e r v ic e s , a n d  c o n s t r u c t io n  s u p p o r t fo r  th e  U n a la s k a  M a r in e  C e n t e r  U .  S . 
C o a s t  G u a r d  D o c k .  'H ie  U S C G  a n d  d ie  C i t y  o f  U n a la s k a  c o m b in e d  to  f in a n c e  th e  c o n s t r u c t io n  o f  a 
5 3 0 - ft d o c k  f o r  u s e  b y  U S C G  a n d  th e  C i t y . T h e  d o c k  c o n s i s t s  o f  a h e a v y  d u ty  3 2 5 - ft . o p e n  c e ll s h e e t 
p ile  d o c k  a n d  a m e d iu m  d u ty , 180-ft . p i le - s u p p o r t e d  c o n c r e t e  d o c k  a s w e l l as 2.5 a c r e s  o f  u p la n d  fill. 
‘H i e  p r o je c t  a ls o  in c lu d e d  d e s ig n  o f  w a te r , s e w e r , e le c t r ic a l, p h o n e , C A T V ,  a n d  fu e l in g  u t i l i t ie s .

■ C o n d i t i o n  in s p e c t io n  a n d  s t ru c tu ra l e v a lu a t io n  o f  th e  C i t y  o f  H o m e r  m a r in e  fa c ilit ie s . T h i s  p r o je c t  
in v o lv e d  v i s i t in g  th r e e  la rg e  in d u s t r ia l c a rg o  d o c k s  a n d  th e C i t y ’s v e s s e l s te e l m a in t e n a n c e  g r id  a n d  
in s p e c t in g  all a s p e c t s  o f  th e se  fa c il it ie s . R e p a i r  r e c o m m e n d a t io n s  a n d  a m a in te n a n c e  p r o g r a m  w a s  
d e v e lo p e d  fo r  e a ch .

■ C o n s t r u c t io n  in s p e c t io n  o f  th e  N o r t h s t a r  D o c k ,  A n c h o r a g e . T h i s  m u lt im i l l io n - d o l la r  fa c i l i t y  is th e 
lo a d  o u t  p o in t fo r  A R C O  a n d  B P  m o d u le s  c o n s t r u c t e d  in  A n c h o r ,  g e  a n d  b o u n d  fo r  th e  N o r t h  
S lo p e . M o d u le s  as h e a v y  a s 2 7 00  to n s w i l l b e  m o v e d  a c r o s s  th is b u lk h e a d . M r .  F o n t a in e  p r o v id e d  o n ­
s ite  te c h n ic a l s u p p o r t  a n d  q u a lity  c o n t r o l f o r  th is  p r o je c t .

• D e s ig n  a n d  c o n s t r u c t io n  in s p e c t io n  o f  C o r d o v a  N o r t h  C o n t a in m e n t  D o c k  im p r o v e m e n t s . T h e  
N o r t h  C o n t a in m e n t  D o c k  w a s u p g ra d e d  to  p r o v id e  a fu tu re  b a se  fa c i l i t y  fo r  th e U . S .  C o a s t  G u a r d ’s 
2 3 0 ’ b u o y  te n d e r s . M r .  F o n t a in e  p r o v id e d  d e s ig n  s e r v ic e s  a n d  rem a in e d  o n - s i t e  d u r in g  th e  
c o n s t r u c t io n  o f  th is  fa c i l i t y  to  p r o v id e  t e c h n ic a l s u p p o r t  a n d  q u a lity  c o n t r o l to  th e p r o je c t .

R e f e r e n c e s :  M a r g y  J o h n s o n ,  D i r e c t o r  o f  E c o n o m i c  D e v e lo p m e n t , S ta te  o f  A la s k a , (907) 2 6 9 -8 1 0 0 ; G r e g  
E r i c k s o n , R e d  D o g  P o r t  O p e r a t io n s  M a n a g e r , T c c k C o m i n c o ;  A la s k a , (907) 426-9-101; J a n  J o n k c r ,  ^ u b lic  
W o rk s . C i t y  o f  H o m e r ,  (9 07 ) 23 5 -21 70 .

E L A  P e r a t r o v i c h ,  N o t t i n g h a m  & D r a g e ,  i n c .

E n g in e e r in g  C o n s u l t a n t s



Professional Engineer (C E  10059), A laska, 2000

B.S., C ivil Engineering, 1994, University o f Utah

M r .  H a l l  h a s n ea r ly  e ig h t y e a r s  o f  g e n e ra l c iv i l e n g in e e r in g , s t ru c tu ra l e n g in e e r in g , a n d  c o n s t r u c d o n  
m a n a g em e n t e x p e r ie n c e  in  th e  S ta t e  o f  A la s k a . M e  is p r o f i c ie n t  w ith  A u t o C A D  a n d  a v a r ie t y  o f  c o m p u t e r  
m o d e l in g  a n d  an a ly s is p r o g r a m s in c lu d in g  c iv i l s o f tw a r e  p a c k a g e s . H i s  d e s ig n  e n g in e e r in g  e x p e r ie n c e  in c lu d e s  
m a r in e , s t ru c tu ra l, g e o t e c h n ic a l a n d  g e n e ra l c iv i l re la te d  p r o je c t s . H i s  c o n s t r u c d o n  m a n a g em e n t e x p e r ie n c e  
in c lu d e s  s i t e  su rv e y in g , c o s t  e s t im a te s , a n d  s u b m it d n g / r e v ie w in g  su bm it ta ls .

S in c e  jo in in g  P N D  in  1998, h e  h a s w o r k e d  p r im a r i ly  in  s it e  d e v e lo p m e n t a n d  e a r th w o rk ; u t i l i t y  d e s ig n ; r o a d  
a n d  p e d e s t r ia n  p a th w a y  d e s ig n ; a r c d c  e n g in e e r in g ; fo u n d a t io n  e n g in e e r in g ; c o n s t r u c t io n  m a n a g em e n t ; a n d  
in s p e c t io n . R e p r e s e n ta t iv e  e x am p le s  o f  M r . H a l l ’s r e le v a n t c iv i l d e s ig n  te am  a s s ig n m e n t s  in c lu d e  th e  
fo l lo w in g , a ll fo r  w h ic h  h e  d e v e lo p e d  s it e  la y o u t s u t i l iz in g  3 D  D e s ig n  S o f tw a r e :

■ E lm c n d o r f  A F B  C h i l d  D e v e lo p m e n t  C e n t e r , A n c h o r a g e , A K  -  P r o v id e d  g ra d in g , s t o rm  s e w e r , s a n ita r y  
s e w e r , a n d  w a te r s u p p ly  d e s ig n s  f o r  th is d e s ig n - b u i ld  c e n te r , c u r r e n t ly  u n d e r  c o n s t r u c t io n . I t  w i l l  
a c c o m m o d a t e  200 c h i ld r e n  an d  c o n t a in s  a k it c h e n , c la s s r o o m s  a n d  a d m in is t r a t iv e  a rea s. T h e  s in g le - s t o r y ,
2 4 .0 0 0 - sq u a r c - fo o t s t ru c tu r e  is d e s ig n e d  to  th e  2 0 00  I B C  c o d e  a n d  in c o r p o r a t e s  d ie  D e p a r tm e n t  o f  
D e f e n s e  r e q u ir em e n t fo r  fo r c e  p r o t e c t io n .

■ S t . P a u l C l in i c , S t . P a u l, A K  -  A s s i s t e d  w ith  d e s ig n  e lem e n t s  in c lu d in g  w a te r  a n d  s e w e r  m a in  e x t e n s io n s , 
p la t a n d  s ite  p la n n in g , g r a d in g  a n d  d ra in a g e , ro a d  e x t e n s io n s , a n d  u t i l ity  r e lo c a t io n .

* K u l i s  A i r  N a t io n a l G u a r d  M a in t e n a n c e  a n d  V e h i c l e  S t o r a g e  F a c il i t y , A n c h o r a g e , A K  -  T h i s  1 2 -b a y ,
2 1 .0 0 0 - sq u a r c - fo o t fa c i l i t y  in c lu d e s  an  e q u ip m e n t fu e l in g  s ta t io n , 180 ,0 0 0  sq u a re  fe e t o f  p a v e d  v e h i c le  
m a n e u v e r in g  area , a n d  area lig h t in g . E x t e n s i v e  e a r t h w o rk  w a s  r e q u ir e d  at th e  1 5 -a c re  s it e . D e s i g n  
e lem e n t s  in c lu d e d  g r a d in g , s t o rm  s e w e r , sa n ita ry  s e w e r , a n d  w a te r  s u p p ly .

■ A r c t i c  B o u le v a r d  R o a d  R e c o n s t r u c t io n , A n c h o r a g e , A K  -  U p g r a d e s  to  th is 1 -m ile  s t r e t c h  o f  u rb a n
a rte r ia l in c lu d e d  la n e  s t r a ig h t e n in g / w id e n in g , s ig n a l iz a t io n , s t o rm  d ra in  im p r o v e m e n t s  a n d  w o r k  o n
a s s o c ia te d  tra il s y s te m s , s id e w a lk s  a n d  in te r s e c t io n  la y o u ts .

A d d i t io n a l e x p e r ie n c e  in c lu d e s  d e v e lo p in g  s ite  la y o u t s  f o r  U n a la s k a  E le m e n t a r y  S c h o o l ;  O f f i c e  D e p o t  
( A n c h o r a g e ) ; W h it t ie r  T u n n e l  V e h i c l e  S t a g in g  A r e a s  (B e a r  V a l l e y  &  W h it t ie r ) ; P a s s a g e  C a n a l D r i v e  a n d  
A la s k a  R a i lr o a d  C o r p . W h it t ie r  P e d e s t r ia n  'F u n n e l (W h it t ie r ) ; th e  A lc a n t r a  R e c r e a t io n a l F a c i l i t y , a n d  M e a d o w  
L a k e s  E le m e n t a r y  a n d  G r e a t e r  C o r e  E le m e n t a r y  s c h o o l s , a n d  M o n t a n a  C r e e k  B r id g e  a n d  P e d e s t r ia n  
Im p r o v e m e n t s  (M a ta n u sk a - S u s it n a  B o r o u g h ) .

H i s  c u r r e n t  a s s ig n m e n t s  in c lu d e  s e r v in g  o n  th e c iv i l d e s ig n  te am  fo r  th e  S t . P a u l I I c a lt h  C l i n i c ,  A n c h o r a g e  
W a te r  a n d  W a s tew a te r U t i l i t y  E m e r g e n c y  R e s p o n s e  C e n t e r , N a t io n a l O c e a n i c  a n d  A tm o s p h e r i c  
A d m in i s t r a t io n / N a t io n a l M a r in e  F is h e r ie s  S e r v ic e  R e s e a r c h  F a c i l i t y  at L e n a  P o in t , C o r d o v a  C e n t e r ,  a n d  
W a s il ln  S p o r t s  C o m p le x .

R e f e r e n c e s :  (1) B u d  C o u r t r ig h t , S w a l l in g  C o n s t r u c t io n , (9 07 ) 2 7 2 -34 61 ; (2 ) N o la n  D u g a s , P h i l l i p s  A la s k a , 
In c . , (9 07 ) 659 -7628 ; (3 ) G a r y  S im m o n s , S im m o n s  &  A s s o c ia t e s , (907 ) 273 -1641 .

CARL HALL, P.E.
Senior Civil Engineer
jPeratrovich, N o ttingham  &  Drage, Inc.

P e r a t r o v i c h ,  N o t t in g h a m  & D ra g e ,  Inc.
E n g in e e r in g  C o n s u l t a n t s



R O G E R  IPPISC H , P.L.S.
L and Surveyor/F ield  Survey Crew C hief 
Peratrovich, Nottingham & Drage, Inc.

Registered Professional Land Surveyor, A laska, 1994, LS  8855  
40 hr f-L 'lZ lPO PE R  Certification

M r .  I p p i s c h  is a p r o fe s s io n a l la n d  s u r v e y o r  w ith  20  y e a r s o f  e x p e r ie n c e  su r v e y in g  th r o u g h o u t  A la s k a .

M r .  I p p i s c h  h a s b e e n  S u r v e y  Party ’ C h i e f  o n  n u m e r o u s  b o u n d a r y , aeria l p h o t o  c o n t r o l , b a th ym e t r ic , d e s ig n , 
c o n s t r u c d o n  a n d  c a b le  ro u te  su r v e y s . H e  is e x p e r ie n c e d  in  u s in g  s ta te -o f- th e -a r t s u r v e y in g  e q u ip m e n t  
in c lu d in g  g p s , to ta l s ta r io n s a n d  v a r io u s  e c h o  s o u n d e r s .

P a s t  a n d  p r e s e n t c l ie n t s  in c lu d e  th e M a ta n u s k a - S u s i t n a  B o r o u g h , M u n ic ip a l i t y  o f  A n c h o r a g e , C i t y  o f  
U n a la s k a , C it y ’ B o r o u g h  o f  J u n e a u , A la s k a  D e p a r tm e n t  o f  T r a n s p o r t a d o n  a n d  P u b l i c  F a c i l id e s , a n d  th e 
N a d o n a l F o r e s t  S e n d e e . E x a m p le  p r o je c t s  in c lu d e :

• A e r ia l p h o t o  c o n t r o l a n d  o f f s h o r e  m a p p in g  fo r  th e  P o r t M a c K c n z i e  D o c k  D e s ig n .

• T o p o g r a p h i c  s u r v e y  fo r  ro a d  a n d  b u i ld in g  d e s ig n  a t M e a d o w  L a k e  E le m e n t a r y  S c h o o l .

• R e s e a r c h  fo r  th e L a k e  L o u i s e  T r a i l s  P r o je c t .

• T o p o g r a p h i c  s u n 'e y  fo r  ro a d  a n d  b u i ld in g  d e s ig n  a t G r e a t e r  C o r e  E le m e n t a r y  S c h o o l .

• T o p o g r a p h i c  s u n 'e y  o f  th e W a s i l la  S p o r t s  C o m p le x  p ro p e r ty .

• G P S  m a p p in g  fo r  th e C h c n c g a  T r a i l  P ro je c t .

• A e r i a l p h o t o  c o n t r o l fo r  th e K e n a i C o a s t a l T r a i l P ro je c t .

• E k lu t n a  L a k e  tra il s u n ’e y  to  r e p la c e  b r id g e s  d e s t r o y e d  b y  f lo o d in g  in  1996.

• B o u n d a r y  s u r v e y  fo r  th e  D G P S  B e a c o n  s ite  in  K e n a i .

• P r o v id e d  h o r iz o n ta l a n d  v e r t ic a l c o n t r o l fo r  a e r ia l m a p p in g  o f  F o r t R i c h a r d s o n , fo r  A r m y  N a d o n a l
G u a r d  im p r o v e m e n t s .

• P r o v id e d  su p p le m e n ta l h o r iz o n ta l a n d  v e r d c a l c o n t r o l , ra n  p r o f i le , c r o s s - s c c d o n s  a n d  se t b e n c h  m a r k s  
a lo n g  a p o r u o n  o f  th e  T o n y  K n o w l e s  C o a s t a l F ra i l, f r o m  P o in t  W o r o n z o f  to  K in c a i d  P a rk , in  A n c h o r a g e .

• D e p a r tm e n t  o f  T r a n s p o r t a t io n  d e s ig n  s u n ’e v  o f  A r c t i c  B o u le v a r d  f r o m  D im o n d  B o u le v a r d  to  6 8 ,h 
A v e n u e  fo r  im p r o v e m e n t s  a n d  r ig h t - o f-w a y  a lte ra t io n .

• B a th y m e t r ic  a n d  d e s ig n  s u n ’e y  fo r  th e  H o m e r  S m a l l H a r b o r  u p g ra d e .

• B a th y m e t r ic  am i u p la n d  to p o g r a p h ic  fo r  th e d e s ig n  o f  th e n e w  S e w a r d  R a i ir o a d  D o c k .

• A T S  s u r v e y  e x p e r ie n c e  in c lu d e s  S k a g w a y  (1 502 a n d  1625), C h c n c g a  (1*184), A k u t a n  (1 4 98 ), T y o n e k
(1516 ) a n d  V a ld e z  (1517 ).

R e f e r e n c e s :  R o b in  H a l l , C i t y  o f  U n a la s k a  P la n n in g  D ir e c t o r , (907) 581 -31 00 ; S t e v e  S c h m i t z ,  P L S ,  A la s k a  
D e p t , o l  N a tu r a l R e s o u r c e s , (907 ) 2 6 9 -87 77 ; J o h n  K e r r ,  C h i e f  o f  S u n ’c y s , A la s k a  D e p a r tm e n t  o f  
T r a n s p o r t a t io n  a n d  P u b l i c  F a c il i t ie s , (907) 269*0713

P e ra t ro v ic h ,  N o t t in g h a m  & D rag e , Inc.
E n g in e e r in g  C o n s u l t a n t s



Registered Civil Engineer, (L E  6251), A laska, 19S4 
Certified Welding Inspector

BS, Civil Engineering, 1979, Brigham Young University, Pwvo, U T  
M S, Structural Engineering, 19S0, Brigham Young University, Pivvo, U T

C h a r ic s  K c n l e y  is a s t ru c tu ra l e n g in e e r  w ith  2 3  y e a r s o f  p r o fe s s io n a l e x p e r ie n c e . H e  is a l i f e lo n g  A la s k a  
r e s id e n t w h o  h a s w o r k e d  in  v ir t u a l ly  e v e r y  r e g io n  in  th e  sta te . H i s  a s s ig n m e n t s  h a v e  ta k e n  h im  f r o m  m a jo r  
u rb a n  d is t r ic t s  to  is o la te d  ru ra l r e g io n s , e n h a n c in g  h is  a b ility  to  r e s o lv e  d iv e r s e  d e s ig n  c h a l le n g e s . H e  h a s 
e x t e n s iv e  e x p e r ie n c e  in  s t ru c tu ra l d e s ig n  o f  b u i ld in g , m a r in e  a n d  h e a v y  in d u s t r ia l s t r u c tu r e s .

A s  a P N D  p r in c ip a l a n d  s e n io r  s t r u c tu ra l e n g in e e r , h is  r e s p o n s ib i l i t ie s  in c lu d e  s u p e r v i s io n  a n d  d e s ig n  o f  
a r c h ite c tu ra l p r o je c t s . H e  h a s b e e n  d ir e c d y  in v o l v e d  in  c o m p u te r - a id e d  d e s ig n  a n d  d r a f t in g  ( C A D D )  s in c e  
1984. H e  h a s p r o v id e d  s t ru c tu ra l e x p e r t is e  o n  p- i je c t s  w ith  c o n s t r u c t io n  b u d g e t s  o f  u p  to  S 5 0  m i l l io n .

M r .  K c n lc y ' s  p r o je c t s  h a v e  in c lu d e d  w a t e r f r o n t  s t r u c tu r e s , m e d ic a l, m ilit a r y  a n d  v a r io u s  in s t i t u t io n a l fa c i l i t ie s , 
s c h o o l s  a n d  a u d it o r iu m s , a n d  f i s h  p r o c e s s in g  a n d  o th e r  in d u s t r ia l fa c il it ie s . T h e y  e n c o m p a s s  t im b e r , m a s o n r y , 
c o n c r e t e  a n d  s te e l s t r u c tu r e s  a n d  th e ir  fo u n d a t io n s . T h e y  h a v e  a ls o  in c lu d e d  s e i sm ic  d e s ig n  a n d  a n a ly s i s ; M r .  
K e n le y ' s  m a s te r 's th e s is  w a s  d e v o t e d  to  s e ism ic  a n a ly s is  o f  b u i ld in g  s t ru c tu r e s .

H i s  r c c c m  a s s ig n m e n t s  in  V a ld e z  in c lu d e  s e r v in g  a s le a d  stru c tu ra l d e s ig n e r  o n  b o th  th e  V a ld e z  H i g h  S c h o o l 
P o o l A d d i t io n  p r o je c t  a n d  th e V a ld e z  H ig h  S c h o o l A v a la n c h e  R i s k  A s s e s s m e n t / U p g r a d e s  p ro je c t .

H i s  c u r r e n t a s s ig n m e n t s  in c lu d e  s e r v in g  as le a d  s t ru c tu ra l e n g in e e r  o n  th e  N O A A / N M F S  fa c ility ' a t L e n a  
P o in t  n e a r J u n e a u , A la s k a . T h i s  S 5 0  m i l l io n , 8 0 ,0 0 0 -sq u a re - fo o t fa cility ' w i l l in c lu d e  a d m in is t r a t iv e  o f f i c e s ,  
la b o ra to r y  s p a c e s , c o m m o n  a rea s a n d  w a r e h o u s in g . B u i ld in g  fo rm s  w ill b e  tw o  to  th re e  s t o r i e s  ta ll, 
c o n s t r u c t e d  o f  s t e e l fram in g .

M r .  K c n l e y  is a ls o  s e r v in g  a s le a d  s t ru c tu ra l e n g in e e r  a n d  P N D  p r o je c t  m a n a g e r f o r  a 14,0 0 0 - s q u a r c - fo o t  
d o rm it o r y  p r o je c t  a t th e  A la s k a  V o c a t io n a l - T e c h n i c a l E d u c a t io n  C e n t e r  in  S e w a r d , A la s k a . I - I c  is a ls o  
in v o lv e d  in  c o m p i la t io n  o f  th e A V T E C  M a s t e r  P la n , a n d  re c e n t ly  c o m p le t e d  s t r u c tu r a l e v a lu a t io n s  o f  th e  
c e n te r 's w a r e h o u s e  r o o f  a n d  m e c h a n ic a l sh o p .

O t h e r  r e p r e s e n t a t iv e  p ro je c t e x p e r ie n c e  in c lu d e s  s e r v in g  a s lead  s t ru c tu ra l e n g in e e r  fo r :
■ A ly e s k a ' s  S h ip  E s c o r t  R e s p o n s e  V e s s e l  S y s t e m / V a ld e z  E m e r g e n c y  O p e r a t io n s  C e n t e r  

( S E R V S / V E O C ) ,  V a ld e z ,  A la s k a  -  T h i s  d e s ig n / b u i ld  2 5 ,0 0 0 - s q u a r e - fo o t c e n te r  o n  t h e  V a ld e z  
w a t e r f r o n t  in c lu d e s  o f f i c e s ,  s h o p  fa c i l i t ie s , a tra in in g  c e n te r , s ta te -o f- th e -a r t c o m m u n ic a t io n s , a n d  
a g e n c y  o f f  c e s  fo r  d ie  C o a s t  G u a r d  a n d  A la s k a  D e p a r tm e n t  o f  E n v i r o n m e n t a l C o n s e r v a t i o n . I t 
in c lu d e s  a 2 0 ,0 0 0 -sq - ft p r e - e n g in e c r e d  m e ta l b u ild in g .

■ A la s k a  S e a L i f e  C e n t e r , S e w a r d , A la s k a  - T h e  c e n t e r  is a $47 m i l l io n , f iv e - a c r e  e d u c a t io n  a t id  r e s e a r c h  
c e n te r . A  s ig n if ic a n t fe a tu re  o f  th e p r o je c t  is th e  se aw a te r s u p p ly  s y s t -m , O u t d o o r  h a b ita t , v i e w in g  
a re a s a n d  re se a r c h  p o o ls  a ls o  m a d e  th is a c h a l le n g in g  p r o je c t . P N D  p r o v id e d  c iv i l , s t r u c tu r a l, su n 'e y , 
g e o t e c h n ic a l a n d  m a r in e  c iv i l d e s ig n  s e n d e e s . R e s p o n s ib i l i t i e s  in c lu d e d  s ite  in v e s t ig a t io n  a n d  
e v a lu a t io n , o f f s h o r e  b a th ym e try , s h o r e  p r o t e c t io n , b u i ld in g  a n d  se a w a te r w e l l s t ru c tu ra l d e s ig n , as 
w e l l a s s ite  c iv i l d e s ig n . L e a d  s tru c tu ra l e n g in e e r .

* P u b l i c  S a fe t y  B u i ld in g / F i r e  S ta t io n , W a s i l la , A la s k a  -  T h i s  p r o je c t  w a s a fa s t - t r a c k  d e s ig n - b u i ld  w i t h  a
lo c a l g e n e ra l c o n t r a c to r . T h e  p ro je c t c o n s i s t s  o f  25 ,000 s q  ft o f  tru ck  b a y s  a n d  p u b l i c  fa c i l i t ie s ,

F. CHARLES (CHUCK) KENLEY, P.E.
Principal, Senior Engineer V
Pcratro \ich , N o tting ham  &  D rage Inc.

E n g in e e r in g  C o n s u l t a n t s
P e r a t r o v i c h ,  N o t t i n g h a m  & D r a g ? ,  I n c .
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in c lu d in g  c o n fe r e n c e  r o o m s , o f f i c e s  a n d  d o rm it o r ie s . T h e  s t r u c tu r e  is a c o m b in a t io n  o f  s t e e l fr a m in g  
a n d  c o n c r e te  m a s o n r y . L e a d  s t ru c tu ra l e n g in e e r .

■ P r o v id e n c e  F a m ily  P r a c t ic e  R e s id e n c y  C e n t e r , A n c h o r a g e , A la s k a  -  T h i s  2 3 ,0 0 0 - s q u a r e - fo o t m e d ic a l 
c l in i c  in c lu d e s  e x a m  r o o m s , lo b b y  a n d  c la s s r o o m s . T o t a l c o n s t r u c t io n  b u d g e t fo r  d ie  s in g le - s t o r y  
m a s o n r y  a n d  s te e l b u i ld in g  w a s  S 4  m il l io n . L e a d  s t r u c tu r a l e n g in e e r a n d  P N D  p r o je c t  m a n a g e r .

■ K o d i a k  A r e a  N a t i v e  A s s o c ia t io n  H e a ld i C l i n i c ,  K o d i a k ,  A la s k a  -  T h i s  is  a $2.5 m i l l i o n , 20 ,000 - 
s q u a r e - fo o t , th r e e - s to r y  h e a lth  c a re  fa c ility . P N D  p r o v id e d  g e o te c h n ic a l, c iv i l a n d  s t r u c tu r a l d e s ig n  
s e r v ic e s  fo r  th is p r o je c t . L e a d  s t ru c tu ra l e n g in e e r  a n d  P N D  p r o je c t  m an a g e r .

■ M e a d o w  L a k e s  a n d  G r e a t e r  C o r e  e lem e n ta r y  s c h o o l s , M a ta n u s k a - S u s i t n a  B o r o u g h , A la s k a  — M e a d o w  
L a k e s  is a tw o - s to r y , 5 3 ,0 0 0 - s q u a r c - fo o t e lem e n ta r y  s c h o o l n e a r H o u s t o n , A la s k a , c o n s t r u c t e d  o f  
m a s o n r y  an d  w o o d  fr a m in g . S i t e  w o r k  in c lu d e d  o n - s i t e  w e l l a n d  s e p t ic  s y s te m  as w e l l a s a c c e s s  ro a d  
d e s ig n . T o t a l p r o je c t  c o s t s  w e r e  S 3  m i l l io n . G r e a t e r  C o r e  is a re u s e  o f  th e d e s ig n  fo r  M e a d o w  L a k e s  
E le m e n t a r y  S c h o o l ;  P N D  p r o v id e d  s t r u c t u r a l/ c iv i l d e s ig n  fo r  d ie  s ite  a d a p ta t io n  as w e l l a s m a s te r 
p la n n in g  fo r  th e  4 0 -a c re  site . L e a d  s t r u c tu r a l e n g in e e r  o n  b o th  p ro je c t s .

R e f e r e n c e s :  K i r k  M c G e e ,  V P  o f  R e a l E s t a t e , C o o k  In le t  R e g io n  In c . , (907) 27 4 -86 38 ; M a r c u s  A ld e n ,  
P r e s id e n t o f  W e s tw a rd  F i s h in g  C o . ,  (907) 3 4 1 -9 9 9 6 ; M ik e  P r ic e , A n c h o r a g e  S c h o o l D i s t r i c t , (907 ) 34 8 -5 2 4 1 .

E n g in e e r i n g  C o n s u l t a n t s
P e r a t r o v i c h ,  N o t t i n g h a m  & D r a g e ,  I n c .



Registered Civil Engineer (C E 8176), A laska, 1991

B.S., Civil Engineering, 19S6, Brigham Young University

Mr. K cnley has 17 years o f  design experience encom passing a broad range o f  civil and structural projects 
throughout Alaska. His experience includes all phases o f  design, from  site developm ent to construction  
administration. A s i  roject manager, he routinely prepares fee proposals, manages project team s and  
budgets, and consul' and coordinates w ith clients. Mr. K en ley’s civil design assignm ents routinely require 
evaluation c  existing utilities and site layouts, environm ental assessm ents and permitting, and preparation o f  
contract docum ents and specificauons. T hey com m only entail relocation o f  exisdng utilides, easem ent work, 
sewer and water main extensions, and road extensions.

H e is proficient w idi A u to C A D , and current com puter m od elin g  and analysis techniques for civil/structural 
engineering including w ater distribudon system  network analysis and civil software packages. H is  projects 
frequently com prise rcnovauons, upgrades, addiuons, rcm odeis and conversions o f  ex isdng facilides, 
including educauonal facilities.

H is experience in V aldez w ithin the past five years includes serving as project manager for th e  V aldez  
Container Term inal Annual Inspection  (1998), the V aldez H igh Sch ool P ool A ddition (1999), d ie  V aldez  
High Sch ool Avalanche Risk A ssessm en t (1999), the O ld  City D o c k  M aster Plan (2001) and the Sm all Boat 
Harbor M aster Plan (2000).

O ther projects representative o f  Mr. K cnley’s experience and expertise include:
•  Civil design for Kulis Air N ational Guard and International Airport Flight Line Fire Station
•  Civil design for Kulis Air N ational Guard V ehicle M aintenance Facility*
•  Storm  water drainage designs for T roy Air and Alaska Airlines
• Investigation o f  aircraft ramp settlem ent at Kulis Air N ation a l Guard Base
•  Civil design for K odiak Fish Meal Plant
•  Civil design for K odiak A rea N ative Association H ealth Care Center
•  Petersburg water utility system  m odeling
•  Civil design for Alaska C om m ercial Com pany stores in C ordova, D utch  Harbor and N o m e
• Structural design o f  w arehouse m ezzanine for City o f  Unalaska
•  Civil design for Unalaska C om m unity Center, City I Iall, P ost O ffice  and school addition
•  Civil design for W estw ard Seafoods warehouse and bunkhouses
•  Civil design for Peck C o tn x j „r at E iclson  AFB's Main P ow er Plant
•  Established dism antling costs for major oil p ip elin e /sh ip  loading facility for M apco
•  Civil design for d om estic  water distribution system , I lo m e r  Small Boat I Iarbor
•  Civil design for W asilla Public Safety /F ire  Station
• D esign  o f  water treatment facilities and water transfer stations, and m odernization o f  N u rses Creek  

W ater Line Upgrade Project for the U.S. N avy at A dak, Alaska

R eferen ces: Marc Van D o n g cn , Port D irector, Port M acK cnzie, Matanuska-Susitna Borough, (907) 746- 
7414; Carl I leidcl, E iclson Air Force Base, (907) 377-1150; Daryl Schaefcrmeyer, Alaska ScaLife C enter, (907) 
224-6300.

DOUG K ENLEY, P.E.
Senior E ngineer, Principal
Peratrovich, N ottingham  & Drage, Inc.

@
 Peratrovich, Nottingham & Drage, Inc. 
Engineering Consultants



W ADE LU N D B ER G , E IT  
Staff E ngineer
P e ra tro rich , N o ttin g h a m  &  D rage, In c .

Engineer-in-Training, 2002, A laska
A W S  Associate Welding Inspector, A p r il2002, Cert. Number 02050012

M .S. in Engineering Management, 2000, Cornell University, Ithaca, N it’ 
B.S. in Civil Engineering, 1999, University o f Arizona, Tucson, A Z

Mr. L u n d b erg is a civil engineer w ith m ore than tw o years o f  experience supporting concurrent projects with 
activities such as quantity calculations, cost estim ation, processing permit docum ents, earth stability 
calculations, pipe flow  analysis, and road alignm ents. H is projects have consisted primarily o f  large eardicn Gil 
docks, rem ote transportation system s, and civil site plans.

Representative project experience includes:
* K enai L N G  E rosion  Control Project, N ikiski - Provided onsite construction inspection  for 

C onocoPhillips b lu ff stabilization project in volv in g  construction o f  220 linear feet o f  o p en  cell steel 
sheet pile retaining wall and provided design drawings for an additional 660 linear feet o f  adjacent 
op en  cell steel sheet pile retaining wall. W ork included assistance with permitting.

■ Chignik Harbor -  Provided design for revetm ent for inner harbor developm ent
■ Kuparuk River East Channel Repairs -  Provided cost estim ating and revetm ent design for  repairs to 

dow nsU cam  cast side o f  the low-water roadway follow ing spring breakup flood  damage.
■ N ational Petroleum  Rescrvc-Alaska transportauon system  -  Provided cost esdm adng sen d ees for 

C onocoPhillips for developm ent o f  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.

■ D illingham  All-Tide D o c k  - Provided design drawings for a large open cell fill dock, including a civil 
site plan, sheet pile facing, and upland access plan as w ell as processing perm it d ocum ents, contract 
docum ents, and cost estimates.

■ Unalaska Marine C om plex USCG D o ck  - Provided design drawings o f  a civil site plan, in clud ing  a 
storm  drain system , for a large open cell fill dock  and adjacent quarry.

H is previous experience has included eight years with South C oast, Inc., a heavy construcdon  contractor in 
K etchikan, Alaska, There he progressed through construction  survey crew  posidons from R odm an to Field 
E ngineer/P arty Chief. Tasks included scheduling and pcrfon n ing  layout for all phases o f  con stru cdon  and all 
quantity calculations on various A K  D O T  projects in this capacity. H e transitioned to line m anagem ent as die 
Project Superintendent on the Sitka Airport Taxilane and A pron R econstruction. H e also com p leted  projects 
in Southeast Alaska, on the K enai Peninsula, along the Bristol Bay coast, Bethel area, and in the A leu uans.

R eference^ : (I) Jan Paulson. V ice President, South  C oast, Inc., (967) 225-6125; (2) Dr. Juan V ald ez, Civil 
Engineering and Engineering M echanics, U niversity o f  A rizona, (520) 621-2266; (3) John Fulton, D illingham  
City M anager, (907) 842-5148.

Peratrovich,  Nottingham & Drage,  Inc.
Engineering Consul tants



D.S. C ivil Engineering 1959, Montana S t at1 University, Bozeman, Montana 
M .S. Civil Engineering, 1960, Montana State University, Bozeman, Montana

Professional Engineer (C E 1204), A laska, 1963 
Professional Engineer (CE 1S46S), Washington, 1979 
Professional Land Surveyor (L S  3429), A laska, 1972 
Certified Scuba Diver, 1971

Fellow, American Society o f Civil Engineers 
Member o f numerous technical organisations

Mr. N ottingham  has m ore than four decades o f  Alaska experience in structural and civil engineering design, 
and m anagem ent o f  com plex, fast-track projects in M ontana, W ashington, Alaska, and internationally. H is  
innovative designs sh o w  a thorough understanding o f  special con diuons related to arctic and subarctic design  
and construcdon , including ice forces on  structures, foundadons in perm afrost, cold climate e ffects related to  
roads, se ism ic forces and w inter construcdon  conditions.

Mr. N otd ngham  is a 14-um e award winner in the Jam es F. L incoln  A rc W elding Foundation awards program  
for structural design o f  bridges and marine faciliucs.

A L A SK A  T A S K  A S S IG N M E N T S

Peratrovich, Nottingham &  Drage, Inc. (1979-Present)
• Project M anager for num erous container and general use ports.
■ C ordova D eep -D ra ft Port Study, including locadon  evaluadon and econom ic analysis fo r  port to  

support the tourism , um ber, cargo and fish industries.
■ S hop  drawings and construction calculauons for t'abricadon and erection o f  girders for the 

D cA rm ou n  O vercrossing Project, in Anchorage.
■ E valuated feasibility o f  m ining four million cubic yards o f  gravel at Fourth o f  July Creek, in  Seward, 

for shipm ent to overseas markets.
• N u m erou s in-house research projects, such as developm ent o f  the spiu-fin pile, a high-capacity  

gcotcxd lc  retaining wall, boat float system s, open-cell bulkheads, new bridge system s, and w ave  
barriers; and form ulation o f  m ethodology for driving piles in perm afrost.

• Preliminary planning and design for the W hittier Tunnel.
■ Preliminary w aterfront m aster plan for the City’ o f  Seward.
• Served as expert w itness for num erous statewide structural problem s.
■ Preliminary planning and design o f Copper River Highway extension.
■ D o c k  feasibility studies and preparation o f  tw o alternative preliminary designs for T cso ro . T h e  

planned dock, located in Nikiski, was required to accom m odate 140,000-ton vessels.
■ Preliminary engineering and cost studies for A I.A G C O ’s proposed  W ishbone Hill C oal-L oading  

Facilities, w hich w ould handle approximately o n e  million .ons o f  coal annually.
• Fast-track design o f  linoC al C orporation’s L ew is River Bridge, in upper C ook Inlet. T he single-span, 

box-girder bridge was design and constructed in approxim ately eight m onths,
• D esign  o f  the 112-foo t-lon g  Barratt Inn Pedestrian T unnel, which runs under Spcnard R oad, in 

A nchorage.
■ Structural design and construction administration provided to U.S. Air F orce /U n oC al C orporation  

for three m odular process buildings, the largest o f  w hich  war. 70  tons.

D E N N IS  N O T T IN G H A M , P .E ., P.L.S.
President
Pcratro\ich, N ottingham  & Drage, Inc.

P e r a t r o v i c h ,  N o t t in g h a m  & D r a g e , Inc.
E n g i n e e r i n g  C o n s u l t a n t s



unis Nottingham, Page 2

■ R oad access and port site study in the Katalla region o f  the Chugach N ational Forest.
■ D esign  o f  dam and creek diversion to route water away from an open-p it m ining operation at V aldez  

Creek.
■ C onducted investigation and provided solution  to tidal in flov  problem  at City o f  C ord ova’s solid  

w aste disposal site.
* Value engineering redesign o f  foundation for 12,000-square-foot Riley Creek V isitor / c c c s s  Center, 

in D enali N ational Park and Preserve.
■ E co n o m ic  analysis o f  existing port and related facilities for City o f  K ing C ove.
■ Value engineering redesign o f  bridge overcrossings for $2.3 million Rabbit Creek Interchange system  

on Seward H ighw ay in Anchorage.
* Value engineering for $1.5 m illion Fort W ainwright Bridge, over Chena River, for C orps o f  

E ngineers. R esulted  in $2 m illion life-cost savings.
* D esign  o f  Seward M arine Industrial Center D ock .
■ D esign  o f  V aldez H arbor Fish D ock .
* Seafood  Industrial Park planning for City o f  D illingham .
■ D esign  o f  K enai River D o c k  for Royal Pacific Fisheries.
* D esign  and inspection  o f  Seward Marin' Center flood  damage for the University o f  Alaska.
* Preliminary design o f  H om er O cean Tr nvl D ock .
* D esign  o f  Portage Glacier T our D o ck  facilities.
■ Study and design o f  docking facilities for G reens Creek M ine in Juneau.
* D esign  o f  construction  bridge at C opper Center for contractor.
■ D esign  o f  N o m e  D ock s for City o f  N o m e  and private com pany.
* D esign  o f  3 ,000-ton  ship transfer facilities at 4dt o f ju ly  Creek in Seward.
■ D esign  o f  construction  cableways for Eklutna W ater L ine project.
■ Inspection  and design analysis o f  floating concrete container dock at Valdez.
■ E m ergency design o f  bridges at A nchor River and L ost Creek, perform ed on a fast-track basis for  

the K enai Peninsula B orough after severe flood ing rendered existing bridges unusable.
■ Design of bulkhead and upland facilities for contractor at Unalaska.
■ Value engineering design o f  sewer outfall for City o f  H om er.
* Foundation structural evaluation for M unicipality o f  A nchorage Central T ransfer Facility.
■ D esign  o f  V aldez B oat H arbor floats and bulkhead.
■ D esign  o f  H om er Small B oat H arbor expansion, including floats, boat ramps, and dredging.
* N orth  Forelands D o ck  reconnaissance and design, near Anchorage.
* D esign  o f  n ine bridges along Red D o g  M ine A ccess Road near K otzebue. W orth SI 5 m illion , the  

bridges are capable o f  accom m odating 1,200-ton m odules.
■ D esign  services for A rctic Boulevard bridge w idening project at Cam pbell Creek, for the City o f  

A nchorage.
■ Structural design o f  seven-story W aterfront H otel in Juneau.
■ D esign  o f  gravel rail car dum p for contractor at Port o f  Anchorage.
■ D esign  o f  dock at W om ens Bay, Kodiak.
■ D esign  o f  construction  causeway bridges for E ndicott Project on  N orth  Slope.
* D esign  o f  5 /8 -a cre  floating fish pen at Valdez.
■ D esign  o f  Central Creek Bridge on  N orth  Slope.
* D esign  o f  Pier 111 (container dock) im provem ents at Kodiak.
* A R C O  Pile D riving D evelopm ent. D evelop ed  new, highly efficient m ethods for driving piles in 

perm afrost based on  previous patent.
■ State o f  Alaska Criteria for Pile D riving in Perm afrost. Parallel developm ent to A R C O  p ile  driving  

developm ent project to  ensure "state-of-the-art" for this new  field is available to other engineers.
■ D evelop ed  sheet pile access dock at Tern Island in the Beaufort Sea suitable to resist ice forces.

P e r a t r o v i c h ,  N o t t i n g h a m  & D r a g e ,  Inc .
E n g i n e e r i n g  C o n s u l t a n t s
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• D evelop ed  frozen foundation featuring piles and a passive circulating cooling system  for  P -K  &  
Sons' Co. at Prudhoe Bay.

• D eveloped  high-energy fender system  for high w ave exposure dock at Kodiak.
■ Fast-track design and construction  consultation for $200,000 Resurrccdon River Pedestrian B ridge-- 

cridcal for tourist access to E xit Glacier near Seward.
■ D evelop ed  contract docum ents for $3 m illion N enana River Bridge, a large steel box-girder bridge  

featuring precast deck panels and conical ice-breaking pier.
• N i.tr  Island D evelop m en t M aster Plan and K odiak Port and Harbor Study. Provided a practical plan  

tor marine developm ent suitable for an ocean-dependent community'. D evelop ed  conceptu al plan for  
stabilization o f  dangerous slope conditions on  Pillar M ountain.

■ C IR I/P lacer Beluga Railroad Bridges. D evelop ed  preliminary railroad bridge concepts for coal field  
access and coal transportation.

■ Established criteria used to determ ine safest and m ost econom ical m ethod o f  crossing th e  Y ukon  
River with the proposed natural gas line. Range o f  cost betw een S15 and $20 million.

• R efined conceptual layouts for a deep-water liquid natural gas port facility, to be located a long the 
south shore o f  Valdez A rm  in support o f  proposed T.-ans-Alaska G as System.

• D evelop ed  plans and design for O liktok D ock , located in d ie A rctic O cean, suitable to  resist m assive  
ice forces and extrem ely heavy oil field m odule loads.

• Studied currents, ice, and ship uses at various sites in C ook  Inlet for d ie P oint M acK cnzie Port.
■ D evelop ed  plans and design for $500,000 ice breakers to protect the damaged Gulkana R iver Bridge. 

A lso  provided construction inspection.

RchY/ Consultants, Inc. (1972-1979)
• V ice  President and M anager o f  A nchorage office.
■ A ssociate Engineer specializing in structural, foundation, and marine design and analysis.
■ D eveloped  ice force criteria for design o f  major river structures along the Trans-Alaska P ipeline.
• D evelop ed  vehicle transfer barge-bridge system s for H o on ah , Metlakada, and Kake.
■ Perform ed underwater materials source investigation during the dredging operations in conjunction  

w ith  construction o f  Juneau O uter D rive.
■ D esigned  a 2.5-m illion-gallon carth-fill dam in Juneau.
• D esigned  six highway interchange structures in Anchorage.
■ N orth  Slope Haul Road M aintenance Camp Study for the Alaska D epartm ent o f  T ransportation and 

Public Facilities. R esponsibilities included directing planning studies and d esign /b u ild  contract 
preparations for the location o f  road m aintenance facilities along this 360-m ile arctic road. E fforts  
involved a fast-track organization to exam ine a w ide variety o f  environm ental, geolog ical, 
engineering, architectural, and policy parameters. Results o f  these efforts were published in a 
planning report o f  500 pages, w h ich  took  only three m onth s to prepare.

• Participated in the structural design  o f  three all-w ood pedestrian overpasses and seven bicycle trad 
stream crossings in Anchorage.

• Involved in slope stability sm dies and landslide hazard recom m endations.
■ 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 m illion oil pipeline bridge required by A lyeska Pipeline  

Service Com pany to span the Gulkana River.
• D esigned  a S I.5 million system  o f  overhead cableways for use in material transportation up  a steep  

m ountain face during construction o f  the Trans-Alaska Pipeline. T h e cableways spanned 1,450 and  
1,000 feet, had a 20-ton  load capacity, and were som e o f  the longest span structures built in  Alaska to  
date.

• D esign  o f  lightering system s for tour ships and related dock facilities for the City o f  Juneau.
■ Analyzed ice loads and reported on  exposed Nikiski Products Pipeline across 'J urnagain A rm .

P e r a t r o v i c h ,  N o t t in g h a m  & D r a g e ,  Inc.
E n g i n e e r i n g  C o n s u l t a n t s
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» Perform ed design for FA A  radar sites at K enai and Fairbanks. A spects supervised included
subsurface investigation; foundation , road, structural, water and sew er design; and surveying. T his  
project was com pleted  w idiin  30 days, including preparation o f  15 detailed engineering drawings.

■ D esign  o f  a reinforced-earth/prestrcssed-concrctc bridge over Cam pbell Creek at A rctic bou levard  
in Anchorage.

L D esign  o f  steel and concrete dock  and marine boat lift system  in Petersburg.

A laska Department o f Highways (1962-1972)
■ D esigned  many varied bridges for areas throughout the state.
■ D esigned  a 40 7 -fo o t, tw o-hinged, steel-arch bridge at Hurricane G ulch.
■ D esigned  the Am erican Institute o f  Steel C onstruction award-winning Chulitna River Bridge.
• Perform ed structural analysis and design  check for  d ie Sitka H arbor Bridge; the first cable-stayed  

bridge in the nation. A lso  provided underwater inspection  services for foundation construction.
• Perform ed design sendees for 2 2 0 -fo o t span, com posite, continuous, steel-plate girders for 

approximately 1 /2 -m ilc  o f  bridges crossing the C opper R ive: at Flag Point.
• Perform ed design and project coordination  sendees for die S30 m illion Y ukon River Bridge, a 2.2S0- 

fo o t steel ordiotropic structure w ith 41 0 -fo o t main spans. D evelop ed  quake and ice design criteria.
■ Provided undenvater inspection  sendees for the Juneau-D ouglas Bridge.
• Participated in bridge reconnaissance studies for Chilkat and C opper R iver Highways.
■ Participated in extensive structural inspection  o f  bridges and marine facilities including evaluation o f  

earthquake destruction, norm al deterioration, and other damage.
• D esigned  a large concrete dock-type parking structure in Ketchikan.
■ Participated in scuba diving operations to locate abandoned artesian drill holes w ithin the K enai 

River.

Private Consultant
• D esign ed  num erous docks, m arine structures and facilities, airplane hangars, floating boat shelters,

boathouses, rivcrboais, private h om es, bridges, and a variety o f  other structures.
■ Participated in design o f  an Alaska M arine H ighw ay auto-ferry transfer bridge and associated

m ooring dolphins in Cordova.
• Participated in num erous salvage operations.

University o f A laska, Junca ’/-Douglas Community College (1964-1970)
■ Instructor: m athem atics, engineering, and science courses.

T A SK  A S SIG N M E N T S  O U T S ID E  A L A SK A

Peratrovich, Nottingham c~  Drage. Inc. (1979-Present)
• Inspection and foundation study o f  Pier 66 for the Por. ot Seattle.
■ Inspection  and foundation investigation o f  the Port o f  Seattle’s Pier 69.
■ D esign  o f  floats for 1,500-stall marina at San Pedro, California.
• Preliminary design o f  harbor at M auna Lani, Hawaii.
■ D evelopm ent o f  all major foundation  system s for the $172 m illion W est Seattle Freeway o n  the W est 

Spokane Street corridor. ’Hie corridor, which crosses the D uw am ish  River near its con fluen ce  with 
E lliot Bay, presendy carries the secon d  highest vo lum e o f  vehicular traffic in W ashington.

■ D esign  o f  perm eable wave barrier at Garibaldi, O regon , for U.S. C oast Guard.
■ W ave and harbor research in Canada.

Montana Highway Department (1960-1962)
• D esigned  stm ctures including continuous-plate girder bridges, prestressed concrete bridges, retaining 

walls, com positc-girdcr bridges, interstate highway grade separations, and interchange structures.

P e r a t r o v i c h ,  N o t t i n g h a m  & D r a g e ,  Inc.
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Montana State University
■ Graduate A ssistant Instructor, taught courses in civil engineering.

R eferen ces: Randy R om enesko, City o f  N o m e, (907) 443-5242; Chris Hladick, City M anager, City o f  
Unalaska, (907) 581-1251; M ike Swalling, Swalling C onstruction, (907) 272-3461; C liff O lm sted , W ilder 
C onstruction, (907) 344-2593; G ov . Bill Sheffield, (907) 343-6200,
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JO H N  W. P IC K E R IN G , P .E .
P rincipal/Senior E ngine .r
Peratrovich, N ottingham  & Drage, Inc.

Professional Engineer (C E S9S6), A la ska , 1994

M .S. Environmental Qualify Engineering. University ofAlaska-Anchorage, thesis pending 
Masters in Business Administration, University o f Oregon 
B.S. forest Engineering, Oregon State University 
B A . Mathematics e r  Physics, Willamette University

American Welding Society Certified Welding Inspector. 1994,1494061231
Member, American Society o f Civil Engineers
Member. Society o f A m :  lean Military Engineers
Member, N A C E  International— The Corrosion Society
Member, American Welding Society
Member, United States Section o f the International Navigation Association (PLANC)
Member, American Wood-Prcsemrs 'Association
Associate Member, A laska  Association o f Harbormasters and Port Administrators

Mr. Pickering has 25 years o f  construction, engineering, environm ental, operations and international 
experience and has perform ed in the capacity o f  project manager, operations manager, design engineer and  
construction  project engineer. H is background includes a variety o f  marine facilities along w ith the associated  
uplands im provem ents, transportation system s developm ent for undeveloped areas, and project m anagem ent 
from  initial site reconnaissance to final com pletion . I-Ic p o ssesses the ability to understand plan and 
operational requirem ents as well as design intent, and has die field experience necessary to provide a co st  
effective solution  in challenging situations.

Mr. Pickering is very skilled in w orking with m ulti-disciplinary team s on large com plex projects to ensure 
seam less interfaces betw een disciplines as well as interfacing w ith  local interests involved in sm aller projects 
in ensuring that their needs are m et. A m on g his other skills arc conceptual engineering studies, d ev elo p in g  
special projects, w orking w ith  sm all com m unities, project m anagem ent, scheduling, planning, assem blin g  
com plex budgetary estim ates for co st estim ating p uq ioses and financial planning.

A L A SK A  T A S K  A S S IG N M E N T S

Peratrovich, Nottingham  Gi“ Drage, Inc. (1990-Present)
• Project M anager for the upgrade o f  the City o f  H om er’s D eep  W ater D ock  corrosion protection  system . 

This project involved  conducting  current m easurem ents in and around the dock area to ascertain the need  
for additional corrosion  protection, evaluating alternative so lutions, designing the selected alternative and  
construction inspection.

• Project M anager for the S10 m illion Adak Small Boat Harbor D evelopm ent. T his project co n sists  o f  
developing con cep ts to com pletely revamp and enlarge the existing facility to accom m odate fish in g  and 
supply vessels for the area’s developing fisheries. P N D  has com pleted  the geotechnical in vestigations, 
bathymetric and upland surveys, inspection o f  existing facilities, developing a funding d ocu m en t and 
proceeding in perm itting to assist the City' o f  Adak in obtaining the necessary funding for this project.

• P N D  Project M anager for B P X A ’s review o f  the slope protection  for N orth  Star Island located  in 
Prudhoe Bay. T his is a m ulti-disciplinary approach to review  the adequacy o f  the existing slope p rotection  
and retaining walls and m ake recom m endation, i f  appropriate, for im provem ents.

• Project M anager for investigation o f  an exp osed  pipeline located in the C ook Inlet. T he exp osed  portion  
o f  the pipeline is located in the inter-tidal area and is subject to  ice attack. W e reviewed existing data, 
made recom m endations for additional data gathering and produced a report on repair alternatives.

P e r a t r o v i c h ,  N o t t i n g h a m  & D ra g e ,  Inc.
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• P N D  Project M anager for preliirunary dock design for the developm ent o f  die P o in t T h o m p so n  Project 
located in the B eaufort Sea. T h e  d ock  has an 150 ’ face w ith  tw o m ooring bollards and two addidonnl 
m ooring points and is designed to accom m odate 100’ x 4 0 0 ’ barges, transit loads up to 5400 tons, and  
resist multi-year ice and storm  events. A s part o f  this project w e also evaluated W est D o c k  C ausew ay’s 
D o c k  P osidon  2, also located in the Beaufort Sea, for transit loads up to 2.7 m illion pounds.

• Project Manager develop ing barge m ooring concepts for a Gsh processing plant located in Akutan. T h ese  
concepts were designed to accom m odate the local ddal range, and m inim ize any in terference w ith  
ongoing  operadons.

• Project Manager for City o f  Chignik’s $8 million R egional Cargo and Public D o c k  Facility Project. T his  
project consisted o f  developing concepts to develop  a 3 0 0 -fo o t heavy capacity dock (-30 m lhv dock  face) 
along with 8 acres o f  n ew  uplands w hich is tc be used for business developm ent; fuel storage and sales; 
boat storage and repair; container processing and storage area; ferry berthing and staging; and addidonal 
buildings as required. P N D  has com pleted  the geotechnical invcsdgations, inspected the ex isd n g  facilities, 
perm itted the project, developed  preliminary plans and co st estim ates, and developed a funding d ocu m en t  
to assist the City o f  A dak in obtaining the necessary funding for tins project.

• Project Manager for City o f  Unalaska’s Spit D o ck  Inspection  and Evaluation. T h e w ork con sisted  o f  an 
above water in spection  o f  a steel p ile supported dock and a floating m ooring dock. T h e  d o ck s were  
inspected  for corrosion , dam age and general deterioration and recom m endations were m ade for  rem edial 
action.

• P N D  Project M anager for C on oco  Phillips Alaska, Inc.’s N P R A  Project which is the d ev elo p m en t o f  a 
previously undeveloped  area o f  A laska’s N orth  S lop e O il Field. P N D  is responsible for all o f  the civil 
w ork associated w ith d evelop ing  die area’s transportation system  consisting  o f  water access, barge docks, 
pipeline and vehicle  bridges, roads, pads, hydrology, sun'ey and material sources. W e arc utilizing ortho- 
rcctificd aerial photography, obtaining badiymctry o f  o ffsh ore  areas and river channels, con du ctin g  on  site  
reconnaissance, assisting in developm ent o f  a material source exploratory plan, and d ev elo p in g  design  
criteria to accom plish  these tasks. Ultim ately the project will con sist o f  2 0 v  m iles o f  roads, 3 d ev elo p m en t  
pads, and 8 vehicle bridges ranging in length from 4 0  feet to 120 0+  feet.

• Project Manager for the condition  inspection  and evaluation o f  56 bridges, 6 ,'og transfer facilities and 1 
floating dock for the U.S. F orest Service in South E ast Alaska. T h e  bridge types varied and included  lo g  
stringer, glu-lam girder, steel girder and concrete beam s and ranged up to 130 feet long. T h e se  bridges 
were designed for heavy haul loads and were located in 4  different ranger districts on  3 islands. T w o  crews 
were utilized to con du ct the inspections and the field w ork was com pleted  in on e  w eek  w ith  the final 
report follow ing several w eeks later.

• Project Manager for City o f  H o m er’s Harbor D o c k  Structures Inspection  and Evaluation. T h e  w ork  
con sisted  o f  a b elow  and ab ove water inspection o f  tw o steel p ile supported docks, one tim ber pile  
supported dock and a steel boat grid. T h e docks were inspected for corrosion, dam age and general 
deterioration and recom m endations were made for remedial action.

• Project Manager for the developm ent o f  an Alaskan N orth  S lope M arine Facility at various loca tion s to  
provide safe m oorin g for oil spill response vessels sited on  the N orth  Slope. T hese facilities w ill also be  
utilized for loading and unloading oil response equipm ent as required. Several alternatives were d eveloped  
and tw o are currently being further evaluated for construction. T h ese  marine facilities will be located  in 6 
feet o f  water and designed to resist winter ice forces and operate safely in sum m er storm s w hich  can raise 
the water level by up to  5 feet.

• P N D  Project Manager for C on oco  Phillips Alaska, Inc.’s C D  South D evelopm en t Project w hich  con sists  
o f  a 3 .5+  mile road, 40 foot veh icle bridge, connected  drilling pad and associated pipelines. P N D  is 
providing conceptual design, final design, construction adm inistration and permitting sup port for the  
road, bridge and pad construction portion. P N D  is also assisting in the geotechnical investigation  for  
material site developm ent and obtaining foundation inform ation for the road, bridge and pad elem ents,

• P N D  Project M anager for C o n o co  Phillips Alaska. Inc.’s C D  N orth  D evelop m ent Project w hich  con sists  
o f  a rem ote drilling pad, airplane strip, and associated pipelines. P N D  first developed a p ipeline bridge 
report which surveys all o f  the applicable pipeline bridge designs, evaluates the various alternatives for
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ccnstructability, cost and applicability. P N D  w ill provide conceptual preliminary and final design  for die  
selected bridge alternative, perm itting assistance and construction adm inistration support for d ie  three 
proposed  crossings. T he bridges will range in length from 455 to 690 feet. P N D  also assisted  in die  
geotechnical investigaiion for material site d evelopm ent and obtaining foundation inform ation for the 
various proposed  pipeline bridge crossings.

• Project M anager for C onoco Phillips Alaska, In c .’s K enai L N G  Plant erosion control project. T h is  facility 
is located in the C ook  Inlet w hich  is subject to 30 fo o t tides and high eroding cut banks. T h e  erosion  
protection consisted  o f  an 875 fo o t open cell sheet pile retaining wall configuration w h ich  was 
constructed in three phases o v er  direc years. Services provided  included survey, geotechnica l 
invesdgation, permitting, design and construcdon  adm inistradon.

• Project M anager for a m ultidisciplinary team w hich  expanded the City o f  Unalaska’s Marine C enter D o c k  
com plex to accom m odate addidonal'fishing v esse ls , trawlers, trampers, container vessels, factor}' trawlers, 
U.S. Coast Guard patrol vessels, and a State o f  Alaska patrol vessel. T he 59.5 m illion, 511 fo o t  dock  
expansion consists o f  a com binadon  open cell and pile supported dock  structure; uplands developm ent; 
fuel service; sewer, water, telephone, cable and electrical udliues, service buildings and lighdng. P N D  
perform ed bathymetry, survey, geotechnical, perm itung, design, bid assistance, subm ittal review, 
fabricadon inspccdon  and field in sp ection  services and provided as-builts and a O & M  manual.

• Project M anager for the City o f  H o m er’s Small B oat H arbor R enovation  and E xpansion. T h e  project 
consists o f  relocating and renovating 30,000 sq. ft. o f  exisdng tim ber floats and adding 33,000 sq. ft. o f  
new  timber and concrete vessel m o o  ing float system s, upgrading utilities, rebuilding vesse l sendee  
facilities, and rebuilding the ex isd n g  dr ber boat grid. T he follow ing sendees were provided: participating  
in several public m eetings, geotechnical investigations, bathymetric and uplands survey, perm itting, design, 
construction administration, as-builts and a O & M  manual.

■ Project M anager for the developm ent o f  a pipeline corridor dow n a steep 2 0 0 -fo o t b lu ff across a m udflat
to - 1 5  feet M LLW  water depth. T h e  pipeline corridor through the b lu ff was in support o f  th e  O sprey  
offshore platform in upper C ook  Inlet, Alaska. 'H ie scop e o f  w ork required developm ent o f  a safe  
concept plan to install the pipelines, d iscussion related to construction m ed iods and restoration o f  tire 
bluff, schedules for d ie w ork and a construction co st estimate.

• Project M anager various C om inco  Alaska m ine and port infrastructure projects including adding fuel
tanks to existing tank farm, radio lower, weather tower, stream hydrolog}’, marine outfall line, ru n off
retention basin, road upgrades, and pile foundations for various infrastructure elem ents. D esign  
considerations included perm afrost, arctic environm ent, short construction seasons (both w inter &  
summer) and logistical problem s.

• Project M anager for the City o f  Unalaska’s Spit L ight Cargo and P o t D ock . T he project con sists o f  tw o  
open-cell sheet pile docks w id i dolphins, m ooring  bollards, high m ast lighting, site drainage, and road  
upgrade.

• P N D  Project M anager for C om in co Alaska’s S185 m illion D e lo n g  M ountain Terminal for the loading o f
ore concentrate to be built in the Chukchi Sea (Bering Sea). T he project consists o f  an 2 ,700-ft. tresde 
which will support both a con veyor loading system  and a heavy veh icle  roadway extending to a d eep  water 
dock. T he dock will have tw o radial arm loaders with fenders and m ooring  points for panam ax sized  
vessels. T he dock w ill be located in 3 2  feet o f  water w ith a channel, turning and m ooring basin dredged to  
-5 5  M LLW  for access. B oth  gravity and pile supported dock structures arc being evaluated for suitability. 
Additionally, there will be associated  uplands developm ent to support the new  loading term inal. T his  
project is unique in addressing ice loads on  pier and dock structures, rough water construction techniques, 
adapting construction schedule to  accom m odate '(-m onth ice  free construction season, logistical 
considerations and utilizing construction  o ff-o f-icc  techniques.

• P N D  Project M anager for B P X A ’s proposed  $650 m illion Liberty Island oil drilling and p um ping island
to be built in the Beaufort Sea. P N D ’s portion o f  the project consists o f  an 150-ft. by 160-ft. op en  cell
sheet pile cell dock with fenders capable o f  w ithstanding multi-year ice impacts and overtopping, site civil 
for grading & drainage, oil water separators, foundations for buildings and pipelines, and various 
structural elem ents.
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• P N D  Project M anager and Coordinator for B P X A ’s $95'"' million N orthstar Island oil drilling and  
pum ping island just constructed in the B eaufort Sea. P N D ’s portion o f  the project consists o f  an 315-ft. 
by 140-ft. open  cell sheet pile cell clock w ith fenders capable o f  withstanding multi-year ice im pacts and 
overtopping, foundations for buildings and pipelines, and various structural elem ents.

• Project M an ager/Inspector for in specting 11 bridges on  the Red D o g  M ine H aul Road. T he road is 54 
m iles lo n g  and provides access to a coastal sh ipping facility’ located in N orthw estern  Alaska. T h e  bridges 
range in length from  40 to 200  feet and are subject to 24-h ou r/day  heavy loads for 11 m on th s/ycar. 
T hese bridges were originally designed by P N D  and built in 1986 and are currendy inspected  every 3 
years. T he bridges consist o f  steel b ox  girders w ith concrete deck panels, fold  dow n railing, and cither 
sheet pile abutm ents or slopes protected  by rip-rap. T he inspections con sist o f  inspecdng all o f  the 
various bridge elem ents, channels, em bankm ents, adjacent roadways and abutm ents.

• P ioject M anager for die City o f  Unalaska’s L itde Soudi Am erica Small B oat Ilarbor D evelop m en t. P N D  
is assisdng the City and Corp o f  E ngineers in  d eveloping small boat harbor con cep ts including light cargo 
docks, perm eable w ave barriers, breakwaters, boat m oorage, access roads, utiliues, and uplands 
developm ent, dredging and perm itdng.

• Project M anager for expansion o f  City o f  U nalaska’s small boat harbor. T h e project con sisted  o f  
addidonal floats, extension  o f  water and electrical services, dredging and perm itdng.

• Team  leader for a mulddisciplinary team  to  develop  various dock concepts and provide an econ om ic  
analysis for expanding the City o f  Unalaska’s Spit D o c k  to accom m odate addidonal fishing vesse ls .

• A ssisted  in developm ent o f  design for the City o f  Unalaska’s D ock  P osiuon  1 R efendering & N e w  
D olphin . T he project was necessary’ to upgrade an exisdng fendering system  w hich was inadequate for the 
larger vessels the dock was servicing. U pgrade consisted  o f  heavy duty fenders and associated dolphin .

• Provided civil design, adm inistradon, sh o p  drawing and submittal review, and construcdon  in sp ecd on  for 
two m uld-m illion dollar A D O T & P F  dock  and equipm ent facility projects in Prince W illiam Sound. B oth  
u f these docks were designed as dual function  (ferry and ship) facilidcs associated w ith an upland staging 
area. O n e o f  the docks was located at C henega Village and die p ioject consisted  o f  an 1 /3 -m ile -lo n g  
access road, I/2 -acrc  staging area, 130-ft. ferry ramp, 270-ft. trcsde dock and a 300-ft. main dock. T he  
dock located at T ititlck  consisted  o f  a 1 /4 -m ilc -lo n g  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 o f  the dock structures were pile 
supported and required m ultiple rock anchors due to the shallow  overburden over the bedrock. T he main  
dock structures w’erc fitted with fenders and bollards for ship tie-ups. B oth o f  these projects were fast 
track and w ent from  design to final com p lcd on  in less than tw o years.

• Project manager to provide conceptual developm ent alternatives for barge docks, bridges and road 
locations to  acccs and supply a proDosed mineral developm ent in W estern Alaska. 'H ie transportation  
concepts were routed over a 60-m ile corridor to the Y ukon River and a 20-m ile corridor to the 
K uskokw im  River. D esign  considerations included perm afrost, ice roads, and river transportation.

• Team  m em ber responsible for road, bridge and barge dock layout and design for a 60-m ilc road system  in 
north-western Siberia, Russia. Initially obtained  m apping and developed conccpaia l transportation system , 
then traveled to Russia to verify original layout and m ake adjustm ents as required. A lso  con du cted  on site  
pile load tests to establish load bearing capacity o f  local soils.

• A ssisted  the P N D  Project Manager for the proposed  D enali Pipeline Project (M A P C O ) from  N orth  P ole  
to A nchorage via Ihnks Highw ay Corridor. Project provided geotechnical assessm ent o f  the route, analysis 
o f  bridge crossings, route m apping, route selection  and preliminary design concepts for an underwater  
crossing o f  C ook Inlet, property ow nership  m aps, and concepts for routing pipeline through th e  com plex  
Port o f  A nchorage facilities and buried utilities.

• Team  leader for extending existing fuel system  o n to  dock expansion in D utch  Harbor.
• A ssisted in the design o f  A R C O  W est D o ck  Causeway (700 -foot bridge com bination) located  on the

Alaskan N orth  Slope; provided cost estim ates; conducted  tension pile load tests on  spin fin piles; and 
participated in construction inspection  and adm inistration services. This bridge was unique in addressing  
arctic, salt water construction considerations consisting o f  ice loads, scour and perm afrost issues.

• Project M anager/Inspector for inspection  o f  various bridges located on the N orth  S lope o f  Alaska. T h ese  
bridges represent a variety o f  bridge construction  styles including timber glr-lam , bailey bridge, and steel
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box girder with concrete deck panels. T h ese  bridges are unique in addressing arctic, both  salt and fresh 
water construction considerations consisting o f  ice loads, scour and perm afrost issues. T he in sp ection  
schedules vary with the major bridges being inspected every 2  years and die other bridges being inspected  
approxim ately ever)’ 4  years. T he inspections consist o f  inspecting all o f  d ie various bridge elem ents,
channels, low  water crossings, em bankm ents, adjacent roadways and abutm ents.

• Provided cost estim ation 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 o f  cellular sheet pile bulkhead dock, support piles, fenders, m oorin g  dolphins, 
concrete paving, grading, utilities, quarry, and drainage capable o f  servicing container vessels.

R eferen ces: References: Craig D o tso n , C on oco  Phillips Alaska, Inc. (907) 265-1089; Carey M eyer, P .E ., City
o f  M omcr, (907) 235-3170; D ave  K em p, P.E ., City o f  Unalaska, (907) 581-1260.
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MAYNARD TAYLOR, P.L.S
Senior Surveyor/ F ield  Survey Coordinator
Peratrovich, N ottingham  & Drage, Inc.

Registered Professional Land Surveyor, A laska, 1988 
Hazardous Waste Operations and Emetgemy Response Certified

B.S., Political Science, 1973, University o f Utah
Post Baccalaureate Studies, Stave)' Technology, 1985, Anchorage Community College 

Member, A laska  Society o f Professional Land Surveyors

Mr. Taylor has m ore than 30 years o f  surveying experience statewide. H is experience encom p asses project 
m anagem ent, professional survey duties, large m apping projects, boundary surveys, Alaska T ideland Surveys, 
hydrographic surveys, photogram m ctric control surveys, subdivision surveys, asbuilt and design surveys. H e  
has extensive experience working in  rem ote locations, as well as years o f  experience surveying in c id es, tow ns  
and villages throughout Alaska.

H e was lead surveyor on  die Alaska G eographic Data Base contract with the Bureau o f  Land M anagem ent, 
helping to create a Land Inform ation System  covering the State o f  Alaska. H e  has experience in D O T /P F  
Highway construction surveys as well as construction inspection. H e has a working know ledge o f  the new est 
sun'ey technology, including electronic T heodolites with data collectors; G PS systems; depth sounders that 
allow  positioning interface to be dow nloaded with depths via data collector; and the latest C A D  softw are for  
producing a final product.

Mr. Taylor’s experience in V aldez includes a predesign survey for the addition o f  a poo l at V ald ez High  
School; dock face bathymetry for Petro Star, Inc.; a Valdez Fisheries D evelop m en t A ssociation  buny sun'ey; 
and surveys in conjunction with a V aldez Harbor Im provem ents project.

Mr. Taylor has se n ’ed as part)’ ch ie f on num erous large subdivision projects in Anchorage, raking them  from  
boundary control survey and design sun'ey, into construction sun’ey and finally to the setting o f  property  
corners. E xam ples include C oncord Hills Subdivision, Bayshore Subdivision, Foxhall Subdivision , Tudor  
Centre and F ox Ridge Subdivision.

Additional key project experience includes a M unicipality o f  Anchorage 4di and 3rd avenue; design study, an 
Alaska D O T /P F  Arctic Boulevard design survey and m apping project, num erous Alaska T ideland Surveys, 
and rigl.t-of-w.ay Platting for the City o f  Unalaska. H e has also beci involved in survey work on  subd iv isions  
and repla's throughout the state.

In the M a'-Su B orough, Mr. Taylor’s assignm ents have included work on the Little O tter Subdivision  
A ddition # 1  O & T  C o.). H e  provided a boundary survey, subdivision design (lot configuration and road 
layout, to m eet with M at-Su B orough requirem ents), location and plotting o f  the 100-ycar floo  1 hazard zon e, 
setting propcttv corners, and preliminary to final platting.

1 le  assisted in surveys f  >r the Port M ncK cnzie project, helping to create a large single-tract subdivision  to use  
as a toragc pad for the Port. P N D  surveyed surrounding lands to determ ine natural section boundaries and 
perform ed survey control for A erom ap, Inc. to generate photogram m ctric m apping o f  the area. B ecause o f  
the thick foliage and rough terrain, P N D  surveyors ran vertical verification checks beneath the tree canopy to  
verify aerial mapping.

P e r a t r o v i c h ,  N o t t i n g h a m  & D r a g e ,  Inc.
E n g i n e e r i n g  C o n s u l t a n t s



Mr. Taylor also was instrum ental in provid ing research, Geld surveys, note reduction, calculations, State 
platung coordination, and review  for final A T S  recording for Alaska T idclands Survey # 1 3 1 2  at P oint 
M acK enzie.

For the Sourdugh Subdivision in Wasilla, Mr. Taylor assisted in surveying a parcel o f  approxim ately 53 acres 
just outside Wasilla. T o  aid in developm en t costs, the entire parcel was designed and approved as a m aster 
plan w ith the Mat-Su B orough. Phase I design included 14 lots and on e large tract.

Mr. Taylor also has been in vo lved  in m any oth er  types o f  projects statewide, including the N o m c-C o u n c il  
Highway upgrade, the W oo d  River TikChik H ydro Project, the K ahiltna /D epartm ent o f  Natural R esources  
Alaska State Subdivision, and K otzebue A irport C onstruction.

R eferen ces: Gerald Jennings, D N R  D iv is io n  o f  Land Cadastral Surveys, (907) 269-8516: John Sharp, Alaska 
D epartm ent o f  Transportation and Public Facilities, (907) 269-0713; R obin Hall, City o f  Unalaska, (907) 5S1- 
3100.

P e r a t r o v i c h ,  N o t t i n g h a m  & D ra g e ,  Inc.
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Registered Civil Engineer (CE 9974), A laska, 1999 
Certified Welding inspector #9805002280

B.S., Civil Engineering, 1994, California Polytechnic State University

D uring Mr. T hiem an’s tenure w ith P N D . he has worked primarily in die areas o f  structural, civil, and marine 
design, contract administration and construction inspection. H e  has proven his know ledge o f  engineering  
design and construcdon on m any successful projects.

Mr. T hiem an has designed num erous marine m ooring  facilities and docks. M ost recendy, he d esigned  a heavy 
duty travelift style sheet pile barge dock to be used for the construction o f  the new  Oakland Bay Bridge in 
California. T his 545 ton travelift w ill be used to load precast bridge segm ents w eighing up to 800  T o n s on to  
transportadon barges. In addidon, he recendy designed the Alaska Marine L ines Barge D o c k  facility in 
Cordova, Alaska, constructed in 2002. H e acted as on e  o f  the lead engineers for the S3 m illion W estward  
Seafoods D o ck , a pile supported “T ” dock and dolphin system  located in D u tch  H arbor, Alaska. Mr. 
Thiem an served as the designer for the city o f  V aldez small boat harbor (SBH ) boat launch float replacem ent 
as well as the Valdez SB H  gangway upgrade retrofit project. Mr. Thiem an perform ed the design  o f  the 
upgraded heavy-duty Tendering system  and the small boat float expansion for the SER V S dock in V aldez. H e  
also designed the A llison P oin t and D o ck  P oin t D N R  M arine Recreational Facilities also located in Valdez. 
He has assisted in d ie design o f  several barge m ooring facilities in the Prince W illiam Sound area for the 
Alyeska P ipeline Sendee Com pany. T he B uoy “E ” project, w hich earned a L incoln A rc W elding Foundation  
Award for innovative structures, was designed as a single pile m ooring system  in over o n e  hundred feet o f  
water.

Mr. T hiem an served as the lead designer for tw o highway bridges in Unalaska, Alaska, the Pyram id Creek 
Bridge and the Steward Road Bridge. H e acted as o n e  o f  the lead engineers in the design o f  tw o heavy duty (3 
million lb. gross vehicle w eight) drill rig bridges for the developm ent o f  a n ew  oilfield  as w ell as two 
innovative heavy duty river channel crossings with subm ersible steel and concrete bridges on  the N o r th  Slope 
o f  Alaska (this project earned. H e also acted as designer and inspector for the Central Creek B ridge D eck ing  
project a heavy-duty drill rig bridge at M ilne Pt, Alaska. H e designed an avalanche diversion berm , a 900-ft 
long, 45 -ft  high earth stiucturc located above the Alyeska terminal in the m ountainous V aldez area.

Mr. T hicm an’s inspection  experience includes general construction, w elding, special inspection  o r  buildings, 
condition and forensic inspection  o f  existing structures. H e  has had his A m erican W elding S ociety  CAW I 
certification since 1997. H e served as special inspector for the tim ber foundation reconstruction  o f  four 
bridges along the Alyeska pipeline; and for construction o f  the S28 million G old cn vicw  M iddle School in 
Anchorage, inspecting concrete reinforcing, structural steel bolted con nections and structural steel fire- 
proofing. H e served as field engineer/insp ector for construction o f  the $10 m illion Kuparuk R iver Channel 
Crossings, involving heavy structural welding, 1,000 cubic yards o f  winter-placed high-strength concrete, 
concrete reinforcing, earthwork, gcotextile retaining walls and concrete slope protection. H e a lso  served as 
special inspector for die $70u,000 Solom on  G ulch Fish Hatchery Shore M odification in V aldez, which  
included installation o f  a single open sheet pile cell, boat launch ramp, site grading, armor sto n e  shore 
protection and concrete. Mr. Thiem an inspected the V aldez Container Term inal floating d ock , transfer 
bridges and trestle for its 15-year condition inspection.

R eferen ces: Burt R oscnbluth, C onocoPhillips Alaska Inc, 907) 265-1052; R od D ew alt, Alaska M arine Lines 
Inc.. (360) 354-8858; Francis Engle, City o f  Unalaska, (907) 581-1260.

D EM PSEY  S. T H IE M A N , P.E.
Senior Engineer
Peratrovich, N ottingham  & Drage, Inc.
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C H R IS  W E S T , E I T  
Staff E n g in e e r
Peratrorich, N ottingham  & Drage, Inc.

Engineer-in-Training, 2001, A laska

B.S., Civil Engineering, 2001, Brigham Young University, Provo, U T

Chris W est is a staff civil engineer with 1-1/2 years o f  Alaska design experience. Since joining P N D  upon 
graduation, he has woiked in varying capacities on a wide range o f 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 o f  Mr. W est’s experience:

■ Valdez H arbor Upland Improvements, Valdez -  Involved with site design for this upland 
improvements project.

■ Arctic Boulevard, Anchorage -  Assisted with road design o f Arctic Boulevard.

■ Ron Larson Elementary School, Wasilia -  Involved with site design for the school, including the 
design o f 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.

■ Denali Elementary School, Anchorage -  Involved with site design o f  this facility, which is currendy 
under construction; also providing construcUon administradon sendees .

* Unalaska Elem entary School -  Assisted widi site civil design tasks.

* Sherrod Elementary School, Palmer — Involved with site design o f  this school.

■ G ood Shepherd Lutheran Church, Wasilia -  Served as project manager for this project, which 
included site renovations and improvements.

■ Kasitsna Bay Research Facility, near Seldovia -  Involved with site design for this new' facility. The 
project included die design o f a short entrance road and staging area.

■ Boy Scouts o f  America Camps Master Plan, Mirror Lake — Served as project manager for BSA in the 
preparation o f  a master plan for 40+ acres o f Boy Scout camps. The master plan included die 
conceptual layout and design o f access road and trails throughout the camps.

R eferences: 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 o f  
Valdez, (907) 835-4313

Engineering Consultants
Peratrovich, Nottingham & Drage, Inc.



J E N N I F E R  W IL S O N
S en io r E n v iro n m e n ta l  S c ie n tis t
Peratrovich, N ottingham  & Drage, Inc.

Certificates. 40 Hot/r H A Z 1 COPER and 80 Hour Hazardous Worker Training 
Confined Space el~ HAZC.OM  Certificates 
Registered Washington State Site Assessor

M BS, Emvvnmcnta/Studies, 2000, The Erngncn State College, Olympia, Washington 
BS, Eiwiivnmental Science, Western Washington University, 1995, Bellingham, Washington 
A A S , Science, 1993, Tacoma Community College, Tacoma, Washington

Ms. Wilson is an environmental :icntist with seven years o f professional experience specializing in 
transportation issues. She has a variety o f  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 o f  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 Im pact Statements. Ms. Wilson was 
previously with the W ashinp"'ii State Department o f 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 W SD O T  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 departm ent’s Spill Prevention Program. This was a ground breaking program  designed to 
reduce and eliminate unnecessary and preventable spills and violations o f  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 Environm ental Impact 
Statement on Vessel Quotas and Operating Requirements for Ecology & Environm ent, Inc. 
Coordinated writing o f three subjects in this EIS for the National Parks Service, including Coastal 
Gcomorphology, Oceanography, and Fjord Dynamics. The project included a Technical M emorandum 
on Vessel Wakes, which required the development o f a model to determine the effects o f  vessel 
generated wakes on a large coastline. Mr. Wilson wrote an d /o r edited all sections o f the Technical 
Memorandum and the EIS for publication. She worked with o ther PN D  Engineers and sub­
consultants to complete the content of the Technical Memorandum.

■ Project Lead, AUFS-W Fiber Optic Telecommunications project, Oregon and Alaska. P N D  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 b o th  firms were 
combined into a single map and report.

■ Project Lead, various Gundcrboom , Inc. projects. Coordinate PN D  Engineers staff with G underbooni 
staff for project development, design, and implementation. Projects are in many states (New York,

Engineering Consultants
Peratrovich, Nottingham & Drage, Inc.
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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 fo r each site. 
Projects include a noise attenuation report for the CalTrans East Span Oakland Bay Bridge, Marine Life 
Exclusion System1'1'1 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 N O A A  Laboratory Redevelopment, Alaska. Coastal Consistency Determ ination, L'SACE 
Section -104 permit, Tidelands Easement, Critical Habitat Area Permit, and Wastewater &: W ater System 
upgrade approval.

• Skagway Railroad Dock Extension, Alaska. Coastal Consistency Determination, USAGE Section 404 
permit, and Tidelands Easement.

• 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, W ashington D epartm ent o f 
Transportation (360) 570-6656; Bruce Rein, GCI Communication, Inc. (907) 868-5633.

Peratrovich, Nottingham & Drage ’nc.
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V A L D E Z  P E T R O C H E M IC A L  FA C IL IT Y  F E A S IB IL IT Y  STU D Y  
P N D  R E L E V A N T  P R O JE C T S

PND is familiar with alt aspects o f marinefeasibility and site-civil studies relative to potential development of a petrochemical 
complex in Ya/de~ The following projects exemplify P N D ’s experience relevant to the proposed study and the Valde~ area.

A N D E R S O N  BAY L N G  P O R T , V aldez, AK
PN D  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 o f Valdez Ann, immediately west o f 
the Alyeska Pipeline Sendee Company Tcnninal. Work included development o f 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 o f  fill composed o f till, rock, and waste material. 
Seven locations, each within 1-1/2 miles o f 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 SY STEM  R IV E R  E N G IN E E R IN G , A laska statew ide
A proposed Trans-Alaska Gas System (TAGS) Pipeline would cross a variety o f river and stream types from 
P.udhoe Bay to Valdez. River engineering considerations for buried pipeline crossings were just one aspect 
o:.'a design study completed by P N D  for Yukon Construction Company in 1986. The information p ro tided  
through this study was used during the pipeline route selection process, and subsequently in preparation o f 
the Environmental Im pact Statement. General criteria for design and construction o f buried crossings on 
r vcrs and streams were identified with the benefit o f  PN D 's extensive experience in a wide range o f  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 o f  these processes on 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 aufeis 
effects, channelization o f  flow', sedimentation, and effects o f  nearby man-made structures. PN D  presented 
general criteria for design o f  river and stream crossings, including crossing location, alignment, burial 
elevation, determination o f  degradation and local scour, determination o f  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 o f  
construction on the existing natural river regime.

C H IG N IK  D OCK  P R O JE C T , C h ign ik , AK
The ongoing Chignik Dock Project is a 7.4-acrc open cell sheet pile fill dock being developed for the City o f  
Chignik. The use o f inexpensive spoils from dredging o f the Chignik small boat harbor will provide for a very 
inexpensive and functional facility. The eventual $8.5 million dock will comprise a ferry dock, a ship lift 
capable o f  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 o f Chignik is planning to tie 
together three local villages - Chignik Lakes, the City o f  Chignik and Chignik Lagoon - by road within the 
next few’ years, and Chignik wall serve as the regional port for the area.

W ILLIAM S A N C H O R A G E  P O R T  D E V E L O P M E N T , A nchorage, AK
This project involved expansion o f an existing waterfront at the Port o f  Anchorage. The 1,100-foot retaining 
surface had to be capable o f  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 o f  Anchorage is stored and dispensed through marine, pipeline and land links. Alternative

Peratrovich, Nottingham & Drage, Inc.Xy  Engineering Consultants
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designs initially included a rock-armored buttress and an anchored 'Z ' pile bulkhead. J-Iowcver, the open cell 
oulkhcad solution offered an approximate 25% savings ($1 million). A bout 1,200 tons o f flat sheet pile was 
used in the project. O ther open cell structures built over the past 20 years have collectively endured m ore 
than 3,500 earthquakes and weathered extreme environments o f  moving ice masses 6 feet ihick and die 
cyclical loading o f 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 procurem ent and 
contractor selection was also provided. This project was completed in 2001 for $3 million.

D O C K  U P G R A D E  STU D Y , K enai, AK
PN D  performed a study to upgrade Kcnai Pipeline (KPL) Dock to allow berthing o f  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 m ooring 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 o f 0.15 m/sec.

P O R T  M A C K E N Z IE  D E V E L O P M E N T , S outhcentra l Alaska
Development o f Port MacKenzie, in the Matanuska-Susitna Borough in Southcentral Alaska, included design
by PN D  and construction o f  a cost-effective . ; ....
gravel and sheet pile bulkhead dock, to -2 0  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 o f  Alaska and the 
Matanuska-Susitna Borough, was a Federal 
Highway Administration Iiigh priority project.
An additional feder ' appropriation o f $4.5 
million would enable malting ferry service 
between Anchorage and the new port a reality.
Port MacKenzie offers 1800 acres o f  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.
• The site is currently under consideration to support module fabrication and loading operations for 

oilfield development.
The port facility was dedicated in Decem ber 1999. Final cost was $7.1 million, which is more than 10% below 
the Engineer's Estimate.

N IK ISK I D O C K  FE A SIB IL IT Y  STU D Y , N ik isk i, AK
In early 1990, PN D  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 o f 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

Peratrovich, Nottingham & Drage, Inc.
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and quick-release hooks, catwalks, fuel lines, and associated utilities such as lighting. T he heavy dock was o f 
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.

SEW ARD CO A L P O R T  D E S IG N , Seward, AK -H u s  project (right) was necessary to support an  80,000- 
rcn-per-year coal export operation, and PND's participation was distinguished by receipt o f  a national award 
from the James F. Lincoln Arc Welding Foundation. PN D  engineered the ship basin and marine facilities, in 
addition to foundations for upland coal- 
handling facilities. T he port incoqroratcd 
five breasting dolphins, one o f  which was 
located in excess o f  100 feet o f  water, and 
a slip-over fender system, which rests on 
the dolphins, and which safely m oors the 
130,000 DW T 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 L IN E  H Y D R O L O G Y  STUDY, A laska to A lberta , C anada
In anticipation o f construction o f  die N orth American Natural Gas Pipeline Project (Alaska to Alberta),
PN D  identified data gaps in existing data sources, conduct winter and summer fieldwork to fill the gaps that 
arc identified, and produce an early assessment o f  stream crossings along the proposed pipeline routes 
appropriate to supporting application requirements. The work will consist o f  tabulating and categorizing 
stream crossings, noting major o r problematic streams, and collecting field observations o f  winter conditions 
at selected streams.

ALASKA P IP E L IN E  CO. P IP E  R E B U R IA L  N E A R  B U R N T  ISL A N D , B urn t Is lan d , AK
During a routine pipeline inspection, representatives o f the Alaska Pipeline Company, a subsidiary o f  Enstar 
Alaska, Inc., observed exposure o f  approximately 300 feet o f 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 o f 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 o f  the pipelines, although the area settled an estimated five feet during the 1964 earthquake. 
The pipelines arc buried in unusually fine-grained soil comprised o f glacial sediments and arc subject to a 
unique flow phenom enon 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. I h e  
force o f  the incoming rush o f water results in extreme vibration o f 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 com bined team o f  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 o f the owner, is presented in this paper. T he results o f  the 
repair included both onshore excavation o f 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 o f  the repair appear satisfactory, and Enstar will continue to m onitor the site.

F U E L -L O A D IN G  FA C IL IT Y  R E JU V E N A T IO N , A nchorage, AK
Tesoro retained PN D  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 o f  Cook Inlet, and the soils are a 
combination o f imported sand and gravel along with the original clay, silt and organics. PN D 's design, which 
is presently nearing completion, provides for improved drainage and better soils; utilization o f gcotextiles to 
support durable long-lasting pavement; and an oil spill containment area consisting o f a heavily-rein forced 
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 cost in 1990 is under 
$300,000.

M APCO P IP E L IN E  P R O JE C T , F a irb an k s, AK
PND worked with Associated Pipeline Contractors, Inc. in support o f  M APCO Pipeline Company’s 
investigation o f a new 390-inile, 16-inch-diamctcr products pipeline from the MAPCO Refinery at N orth  
Pole, Alaska to M APCO’s tank farm at Anchorage, Alaska. The proposed route follows the Alaska Railroad 
alignment. The project included the following tasks:

■ Preliminary route reconnaissance.
* Conceptual designs for pipe burial in permafrost, discontinuous permafrost, silts, clays, glacial 

outwash, peat, and sands.
* Investigation o f subsea pipe burial for the Cook Inlet route pordon.
■ Base maps for environmental assessment o f the route.
■ Conceptual design for typical pipe burial, crossing o f  existing D O T& 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.

W EST N O R T H E R N  L IG H T S  P IP E L IN E  R E R O U T E , A nchorage, AK
When the Municipality o f  Anchorage rerouted West N orthern Lights Boulevard to pass under the Alaska 
Railroad, Tesoro w»as required to relocate approximately 1,000 linear feet o f  8-inch-diamcter pipeline. PN D  
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 o f  $150,000.

T E S O R O  P IP E L IN E  P R O JE C T , F airbanks to Kcnai, AK
An engineering study was pcrfonned to build a pipeline to carry fuel from Fairbanks to Kenai. As part o f  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 h e  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.

Peratrovich, Nottingham & Drage, Inc.
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TRANS-ALASKA GAS SY STEM  R IV E R  E N G IN E E R IN G , S tatew ide
The Trans-Alaska Gas System (TAGS) Pipeline crosses a variety o f river and stream types from  Pruclhoe Bay 
to Valdez. River engineering considerations for buried pipeline crossings w'ere just one aspect o f  a design 
study completed by PND. The inform ation provided through this study was used during the pipeline route 
selection process, and subsequently in preparation o f the Environmental Impact Statement. General criteria 
for design and construction o f  buried crossings on rivers and streams were identified with the benefit o f 
P N D ’s extensive experience in a wide range o f settings—from small, deeply-incised streams, to wide, braided 
rivers. A classification system was developed based primarily 011 m e 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 o f  these processes 0 11 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 o f flow, 
sedimentation, and effects o f  nearby man-made structures. PN D  presented general criteria for design o f river 
and stream crossings, including crossing location, alignment, burial elevation, determination o f  degradation 
and local scour, determination o f  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 o f construction on the existing namral river 
regime.

T E R M IN A L  O IL  S PIL L  R E S P O N S E  F A C IL IT IE S  P R E L IM IN A R Y  M A STER  PL A N , V a ld ez , AK
In June 1989, PN D  and its subconsultant, Kumin Associates, w’ere retained to formulate a preliminary master 
plan for proposed oil spill response facilities at the Valdez Terminal. T he purpose o f  this effort was to clarify 
issues and delineate critical decisions that m ust be made prior to starting more detailed planning, or 
preliminary design. The ensuing product w'ould consist o f  conceptual building and harbor layouts, w ith order 
o f  magnitude cost estimates and appropriate narrative descriptions o f  planned facilities included as well. A 
series o f interview's and meetings was held in Anchorage and Valdez in order to ascertain the needs o f  both 
management and operations personnel. During the course o f 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 com ponent 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 com m unications/dispatch 
and administrative support on the upper level. The offshore response base would consist o f  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 w'all and roof panels. Existing utilities will be extended to the 
new buildings wherever possible. It was anticipated that the cost o f the facilities would be in the S100 million 
range.

P R E L IM IN A R Y  T A N K  FA RM  LA Y O U T, U nalaska, AK
In 1986, PN D  conducted a study and prepared plans for development o f  an 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. PN D ’s solution minimized the 
need for rock excavation and incorporated vertical reinforced concrete containment dikes to minimize space 
requirements,

SE R V S/V E O C  C E N T E R , V aldez, AK
Subsequently, P N D  w'as design team lender for Alyeska's Ship Escort Response vessel System/Valdez 
Emergency Operations Center (SERVS/V EOC) design/build project. T he PN D  team consisted o f  civil,

Peratrovich, Nottingham & Drage, Inc.
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structural, marine, architectural, mechanical, electrical and corrosion expertise. SERV S/V EO C is a 25,000-sq- 
ft facility on the Valdez waterfront, the first permanent hom e for SERVS since it began operation in  1989 
following the Exxon Valdez oil spill. T he project included offices, shop facilities, a training center, state-of- 
the-art communications, and agency offices for die Coast Guard and Alaska D epartm ent oi Environmental 
Conservation. The marine component comprises a 200 ft-by-60 ft post-tensioned concrete floating clock, 
secured by 200-ft-long m ooring dolphin systems constructed with 48" diameter piles and struts. T he 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-diam eter 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 o f  equipment m oored end-to-end along with other SERVS response craft. A t each 
shoreside corner o f 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 bum per systems. The dock itself is 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 o f  six girders and prestressed 
concrete panels. Both ends o f  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 ltigh capacity offshore mooring buoy and an oil boom protection system surrounding the 
local salmon hatchery. The project cost w'as estimated at S I4 million in 1994. Site work included drainage 
design, paving, fencing, guard control buildings, utility connects to the City o f  Valdez, and a helipad.

M O D U L A R  PRO CESS B U IL D IN G S , B eluga, 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 ltigh 
winds, heavy snow loads, and a harsh marine environment. The moduies, the largest o f  which was 70 tons, 
were shop-constructcd, with all mechanical and electrical equipment-in-place. D ue 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 stm ctures were pile-supported, allowing fo r 
erection over marginal subsurface soils and for easy reuse o f the buildings at other locations. Design was 
completed in less than four weeks from receipt o f the client's Notice to Proceed.

V A LD EZ M A R IN E  T E R M IN A L  F IE L D  S U P PO R T , V aldez, AK
PND provided civil/structural field engineering services during construction o f  approximately $40 million 
worth o f capital and expenses projects at the Valdez Marine Terminal. These projects included construction, 
renovation, and inspection o f  crude oil, ballast water, fire water, and waste piping systems; structural 
modifications and additions to four marine tanker berths; installation o f offshore remote mooring facilities 
for oil spill response vessels; construction o f an onshore oil spill response base by constructing new  office 
facilities, and modification and renovation o f an existing dock and warehouse.

G U N D E R B O O M  A N D  SAN SORB IN V E N T IO N  A N D  USES
Over the years, PN D  has provided environmental engineering services to a variety o f clients. O ur extensive, 
hands-on field experience has been critical to the success o f  numerous projects, and has allowed us to 
develop systems that are carefully engineered to satisfy site-specific requirements. O ne 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 o f the reliability' o f  the 
"G underboom " at halting the spread o f materials produced by these operations. The "G underboom " has also 
proven highly efficient at containment o f petroleum spills, and as such was used extensively in the afterm ath 
o f 1989's Exxon "Valdez" catastrophe. Permanent booms arc now in-place to protect environmentally
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sensitive areas from all kinds o f  pollutants, ranging 
from medical waste to fecal bacteria, and 
additional applications for the boom  arc 
continually being explored. PN D  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 
o f the material were developed. "Sansorb" rapidly 
absorbs liquids lighter than water by capillar)’ action, depending on minute pressure differences at either end 
o f micron-sized tubes, and the phenomena o f 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 o f the associated gasses, are neutralized, because they are in effect "locked" in to  the 
plastic granulates. Th i  two products create an opportunity to pick up nearly all liquids, with the exception o f 
strong organic acids that deteriorate the physical structure o f  the absorbents. It is not harmful to m ost natural 
environments.

V A LD EZ O IL  C O N T A IN M E N T  C L E A N U P, V aldez, 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. PN D  provided 15,000 linear feet o f  
Gunderboom , and staff support also included supervising boom  deployment operations; participating in 
assessment o f beach conditions; and assisting in coordination o f  contingency equipment mobilization.

V A LD EZ BO A T L A U N C H  & RAM P
The City o f  Valdez contracted PN D  in l996 to provide design and construction management services for the 
replacement o f the existing boat launch ramp floats and related improvements at the City’s small boat harbor. 
The project consisted o f 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. T he 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 P E  nib 
strips were used to protect die dock and boats from damage. Cast-in-place concrete was installed o n  the ramp 
underneath the float to provide impact resistance and prevent erosion. Much o f the concrete placem ent 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.

VA LD EZ C O M M E R C IA L  B O A T H A R B O R  E X P A N S IO N
Accomplished in four phases, modifications to the Valdez Harbor consisted o f renovation and expansion 
efforts which focused on increasing bertliing capacity, storage space, and waterfront acreage. PN D  first 
conducted a feasibility study and needs assessment to determine the expansion requirements o f the harbor 
over the next ten years, as well as an approach for implementing these goals. The study identified user groups, 
the type o f  facilities which would best serve future requirements, and the physical requirements o f 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 im provem ent 
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 containm ent 
dike. By recycling the fill in this manner, approximately 15 acres o f new staging area was created to 
accommodate projected industrial growth and storage o f 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 o f  Phase II. Also as part o f  this phase, the southern slopes o f  the inner harbo r were 
protected with a layer o f shot rock riprap. In Phase III, 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 o f  mooring 110-foot tour ships. /Vise included in this phase 
were design o f  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.

V A L D E Z  M A R IN E  T E R M IN A L  P R O JE C T S
PN D  furnished a field engineering supervisor to Alyeska to oversee an on-site staff o f discipline field 
engineers during construction o f  over $30 million worth o f capital and expense projects. These various 
projects arc being constructed on the Valdez Marine Terminal at the south end o f  the Trans-Alaska Pipeline. 
Projects include rccoating o f tanker loading berths; upgrading terminal-w'ide cathodic protection systems; 
inspection, renovation, and repair o f ballast water piping from the berths; relocation and functional check-out 
o f  hydraulic gangway systems; renovation and repair o f  berth fendcring and catwalk systems; inspection and 
repair o f terminal fire w'ater piping systems; renovations o f existing oily-watcr sewer manholes and sumps; 
repair and replacement o f crude oil tank farm dike liners; construction o f new' underground concrete vaults 
for piping access; and construction o f new piping systems for inhibitor injection and tank deluge operations.

V A LD EZ H A R B O R  P E D E S T R IA N  PLAZA, M A R IN A  A N D  ACCESS
The City o f  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 tim ber 
boardwalk along the perimeter o f  the bulkhead. T he 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.

P IP E L IN E  B R ID G E  IN S P E C T IO N  /  IN V E N T O R Y
PN D  w'as chosen by Alyeska Pipeline Service Company (APSC) to provide engineering services for bridge 
and marine work in an alliance o f specialty companies for service o f the Trans-Alaska Pipeline (TAPS). In 
1994, the Alliance asked PND for assistance in evaluating A6 o f its access road and workpad bridges. Many o f  
the bridges were built as temporary bridges during TAPS construction in the 1970s for access to the pipeline 
from the main haul road. Many o f  the bridges were aging and APSC needed to assess some o f the bridges for 
providing continued access. PN D  initially prepared a report (Phase I) based upon a search o f existing 
structural, hydraulic and hydrologic information to determine what information was available and what 
additional information w'as needed to properly evaluate the bridges. P N D  then prepared a second report 
(Phase II) that provided assessment o f the structural, hydraulic, and hydrologic conditions. This inform ation 
was intended to assist APSC in determining priority o f  maintenance, repair, replacement, or removal. PN D  
provided estimated wheel, axle and gross vehicle capacities for superstructures based on the information 
available. Qualitative assessment o f  the substructures were made as information on substructures was 
typically scant. Types o f 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 M embers utilizing A ASHTO
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and FHWA recommendations. P N D  made additional recommendations and observation for: upgrading, 
improved operation and maintenance, weak-link elements that could easily be repaired or replaced, ere. P N D  
also performed hydrologic analyses on a number o f  bridges where existing information was inadequate or 
contradictory. Hydraulic analyses were performed to determine the 50-year flood water surface elevation for a 
number o f  bridges. Additional recommendations where made regarding scour and erosion protection.

C O M M ER C IA L  F IS H E R M E N 'S  D O C K
Valdez Fishermen's D ock 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.

SPIL L  C L E A N -U P  CAM P M O B IL IZ A T IO N
In the early stages o f 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.

V A LD EZ H A R B O R  IM P R O V E M E N T S
Upon completing a Master Plan for the Valdez Harbor in 2000. PND  was contracted bv the City o t  Valdez to 
provide survey, gcotechnical, environmental, design, and construction administration services for an  upland 
portion o f  die harbor. Improvements included 5 acres o f 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 perm itting 
was considered and coordinated throughout the design process. Construction for the im provem ents, which 
increased upland capacity by 130 %, was completed in 2002.

O T H E R  VALD E Z -A R E  A PR O JE C T S

1997 Pa'let Rack Seismic Review
Allison Point Recreational Fr ility Improvements
Analysis o f  VM T Berths 4 & 5 for Maximum
Tanker Load
APSC Boom  Pads
APSC Small Boat Float System
APSC V apor 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) D ock/V aldez Insp.
SERVS Buoy Modification
SERVS D ock Electric Capston
SERVS Fender Modifications
SERVS Port Valdez M ooring
SERVS Prince William Sound Docks Old City
Dock Fender System
SERVS W arehouse Inspection
Solomon Gulch & M ooring Buoy # 2  As-built
Solomon Gulch Fish Hatchery Modifications
Solomon Gulch Fish Hatchery Protection
Solomon Gulch Fish Hatchery Protection
South H arbor 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 D ock Rcfendcring
Valdez D ock Spec Review
Valdez D ry Dock
Valdez Engineer Loan - BD
Valdez Fisheries Buoy Survey
Valdez Fisheries W arehouse
Valdez Float Inspection

Valdez Fuel Dock
Valdez Gangway and Dock Shelter
Valdez Gangway Retrofits
Valdez Glacier Creek Bypass Permits
Valdez Harbor ADA Access
Valdez H arbor Cost Review
Valdez H arbor Feasibility Study
Valdez H arbor Mobile Pumpout
Valdez H arbor Planning
Valdez H arbor Sewer Pumpout
Valdez High School Avalanche Risk A ssessm ent
Valdez High School Pool Addition
Valdez Old City Dock Master Plan
Valdez Pipe Fish Pass
Valdez Port Expansion
Valdez Private Harbor with Launch Ram p and 
Float
Valdez Small Boat Harbor - Master Plan
Valdez Small Boat Harbor Study
Valdez Street Maintenance
Valdez Trail Bridge Study
VCT Inspection
VEFA O nshore Rearing Facility
VFDA Wildlife Rehabilitation Center
VFT Dock As-Builts & Bathymetry
VPT Catwalks
VPT Deck Loan Analysis
VPT D ock Repair
Watcrkis t Building Evaluation
W aterkist/Nautilus Foods Building Expansion
Project
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I Introduction and Background
The Alaska Natural Gas Development Authority (ANGDA) was 
created by a vote o f 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

• Construct, operate and maintain a natural gas pipeline

• 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

• Development of Pt. Thompson

• Natural gas-fired electric power plants with transmission 
lines to interior and river communities

&northerns.orionncsi’K
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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

• A smaller capacity "spur" line to the 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 w ill 
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 tha t 
request. Part of the development effort entails identification of the 
benefits of the project concept, including all o f 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 Com ponent Inform ation

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 w ill 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 I he 
results or output of this prior work can be made available. W e 
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 w ill prepare a 
summary that provides the economic and financial in fo rm ation

2 Presented to A laska Natural Gas Developm ent A uthority
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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 w ill 
describe the methods or assumptions used to update the 
information. In addition to information for each component we will 
also evaluate the ab ility o f the state labor force to provide the 
number o f persons needed in major occupational skill categories. 
We w ill 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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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 w ill 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 w ill be quantified using the following 
categories:

• 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 w ill 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 w ill 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.

northerrvE>:olonom icsnc.
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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

Effects Employment
Labor
Income

Output
(Sales)

Gross
Regional
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.

northcrr^&;c norwcsmc.
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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 o f this model w ill 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 o f 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 C 0 2 removed 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

• 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

• 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

• 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, w ith the

northern^:

2 The lower electricity prices could result from larger gas-fired power plants
. and transmission of that electricity to individual communities.

_v
lonomiTi Mic.
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availability of North Slope natural gas, to expand the facilities 
with associated employment and local tax increases

A substantial amount o f 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 w ill 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 w ith implementation of the ANGDA 
project.

Where appropriate, the IMPLAN model w ill 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 w ill 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 w ill 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 w ill 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 w ill provide an electronic copy of the final report within 5 
working days o f receiving the comments.

jrthernSroonomics me.

Presented to Alaska Natural Gas Developm ent Authority 7



Benefit A nalysis for the A laska Natural Gas Developm ent A uthority Project

3 Price of Services
The estimated hours and price by major task is presented in the 
following table. The table summarizes the anticipated tim e 
requirements for assessing each of the project components. Northern 
Economics presents this estimated budget w ith 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 j0
Expenses (copies and misc.) 500
Total estimated project 151,600

northernfeconfimics inc.
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September 8. 2003

Preliminary Scope of W ork — 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 o f work that will be performed by 
Wood Mackenzie at the costs specified. This document is for disci-.cion purposes  
only. The com mencement and performance o f  work will be governed by a form alized 
scope and agreem ent to be executed by the parties ANGDA and Wood M ackenzie.]

Wood M ackenzie has a proven track record in global energy project evaluation. O ur 
industry knowledge and insights combined with a foundation o f  proprietary data has 
enabled Wood M ackenzie to assist global energy companies and governm ents in 
developing LNG and marketing strategies.

Project elements proposed by ANGDA : Gas treatment. 800 mile 36 inch pipeline. 
Liquefaction Train(s), M arine terminal, Shipping.

Project elements for initial evaluation:

o Infrastructure
* Benchmark Cost Assumptions for each segment o f  the project by 

region and by complexity, using WM Proprietary Economic M odel, 
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, N ew  
Entrants (eg. Lumul, Bintulu, Bontang, Tangguh, Gorgon, N.W . Shelf. 
Qatar, Oman, Iran, Pacific LNG, Camisea LNG)

■ Provide Cost Stack for Each Project vs. ANGDA

With a com mencement date o f October 1, 2003, our target date for com pletion of 
the work outlined is Decem ber 31, 2003. The Wood M ackenzie team will consist 
o f senior staff and associates, drawing upon a foundation o f  knowledge and 
experience, together with additional contributions as needed from other W ood 
Mackenzie staff that will support and contribute in developing analyses and 
review o f certain project tasks, 

o Wood M ackenzie North American InSight Service
o One Year License Agreement for service is $25,000 US 

Estimated Cost:
Our initial estimate o f  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 of the C 02 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 as r  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 Item 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, 
com ponents and siting

Proximity to Alyeska

SCADA (Conceptual 
Control System)

Barge M ounted with 
Cook Inlet Fabrication

• Provide summary o f Major Compression, Drivers and a description o f all systems

• B lock Flow  Diagram

•  Process F low Diagrams o f LNG Plant, Storage Tankage, Power Generation

• Export Gas QC Recommendation

• Prelim inary M odule Layouts

• Preliminary Electrical Power, Compression horsepower and fuel gas
consum ption estimates for conversion o f  gas to LNG

• Preliminary Capital Cost Construction Estimate (CAPEX)

• Preliminary Construction Schedule

• Preliminary Operations Estimate (OPEX)

• Identify Perm itting Concerns and Risks

• Identify Long Lead Item Procurement

o Final Report



PIPELINE AND COM PRESSOR STATIONS
- Emphasis on SPUR LINE -

• Review and Analyze YPC Concepts

• Review and Analyze ANGPA Concepts

• Develop System Alternatives and Innovations

Comm unications Assess M odularization
Autom atic vs Manned 
Com pressor Stations

Proximity to Alyeska

Security SCADA Review
Shared Sendees Potential N on-W orkpad Option

• Expand Information RE: Glenallcn to Anchorage SPUR LINE

EN STA R Deliverables Soil Characteristics
D eterm ine Line size Land Ownership
Topographic Review Econom ic Evaluation

• Block Flow Diagrams

• Process Flow Diagrams o f  Typical Compressor Station

• Pipeline Profiles

• Prelim inary 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 M aintenance Jobs

- Energy Costs and Availability 

Economic Growth

- New Business Creation

M ARKETING / 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 ADM INISTRATIVE

• Salaries and Overhead

• In-House Expertise and Contractor Coordination

• Board Meetings

• Donated In-Kind Services

• Travel

• Miscellaneous



ALASKA NATUR AL GAS DEVELOPMENT AUTHORITY
4! 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 Valdez. 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 Doctimcnts/Gas L in c /LE ITER  YPC  9-2-03



ALASKA NATURAL GAS DEVELOPMENT AUTHORITY
4 11 West 4th Avenue 

Anchorage, AK. 99501 
_________________ Tel: (907) 257-1347

Mr. William M. Walker, Attorney at Law 
Walker & Leveque LLC 
73 IN  Street
Anchorage, AK 99501 September 2, 2003

SUBJECT: Conceptual Study Alaska Gas Line Project

Dear Mr. Walker:

We arc in the process o f 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 Valdez. 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 o f our 
activities.

Sincerely,

Harold C Heinzc 
Chief Executive Officer

m
My Documents/Gas Line/LEITHR. Y r t :  9-2-03




