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33.4 W~ST~th AVENUE· AN'CHORAGE, ALASKA 89501 Pt\onf)~ (907} 217·7641 
(901)2~1 

Mr. Donald Sandiforth 
Harza-Ebasco 
400-112th Ave. N.t. 
Bell@vue~ Washington 98004 

Dear Mr .. Sandifol-rth: 

January 14~ 1983 

RECi;~v;:.n 
r-··~ A ,..f-11\ r -,.TTL,.. 
UJ!l~'L~ - i:Jr:t\ :;:_ 

JAN 1. 19i33 

D. SAN01FORlH 

l am p1elsed to adv1se you that you are on the short 11'st for our 
Requ@:st for Propos a 1 APA ... aJ ... R .... Q25 •. PJ.!!l.!i.1_n_g_ ~.P,.d_ ne.s_i gn_ nf fliV Transmi s
sion and Control Systems. We expect to d termine the preferred contrac
tor 5t ou~ next Soard of D1rector•s meet1ng 1 presently planned for vary 
~arly in Febru~ry. 

We will be anxious to start ~ork on a portion of the line routing 
and station siting task on11~ as soon as poss1b1e after that se,ection. 
Aceordingly, 1 would ~pprec ate 1t if you could formal1~ res~nd to the 
fc11owing points. 

a. Will you enter into an interim contract fQr init1a1 services! 
pending negotiation of the primary contract? 

b.. A condition of any such 1nterim contract 1s that 1t would be 
separate and distinct fTom the primar~ contr~ct, and would not estab11sh 
Qr re~resent any precedents for the pr1mary contract. Is this 
aE~eptabl@ to you? 

c. The interim contract would be composed of three parts: an 
Append1x A~ StaDdard Nt~~nJ Fo~~ an Appendix B, Scope of Serv1cesi 
and an AppendRx t Commercli1 Terms. Specimens of Appendices A and c 
were provided wit~ the ~FP. and the current version is attachi!d to this 
letter. Are you agreeab1e to using the attach€d Appendices A and C for 
the interim contract wj~~o~! ~~?ns~ ~ @xception thereto? 

d. Wi11 ,you be prepared to 1nit1ete d1scuss1ons on a.n Appendix B 
for the interim contract within twenty-four hours .after selection? Will 
you cOHrnit to an agre2mi!nt on an Append1x 8 for tt1e 1nter1m ccntract 
within five worldng days subsequent to select1on? Tnis Append1x B w111 
he based on your propo5a1, but will have to he uilored to eddress the 
corr1dor selection subtask only1 and wi11 have to c1ear1y reflect work 
tJ!ks to be performed, their scnedu1e. their budget, individuals who 
will perform the work. and del1vet-ab1es (including the schedu1e for 
th0se de11verab1es). 

--~ . ,. ···""*·~ 

. - : _:- - ·- ------~-- --~-----~::-~~~-7 .• ,fl' __ :~ I 
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e. What wou1d he your mo\t expedited mob1l1zation and work start 
schedu1e subsequent to s1gn1ng a\eontract? What would be you~ preferred 
equivalent schedu1e? · 

I wou1d app~c1ate & response to thas@ inquires by 
January 21, 1983, 

.... 
av1d D. Woznfa 

Deputy Project Manager~ D~sign 
ODW/jk 
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Mr. David D. Wozniak 
Susitna Hydroelectric Project 
Deputy Project Manager, Design 
Alaska Power Authority 
334 West Fifth Avenue, Second Floor 
Anchorage, Alaska 99501 

Subject: RFP APA-83-R-025 
SUSITNA HYDROELECTRIC PROJECT 

December 13, 1982 

?LANNING AND DESIGN OF Eh~ TRANSMISSION 
AND CONTROL SYSTEMS 

Gentlemen: 

Harza-Ebasco is pleased to have the opportunity to submit this 
Proposal for the Susitna Transmission Line Project. The Proposal, 
which is attached, is to remain in effect in its entirety (work 
scope and cost) for a period of 180 days following due date of 
December 13, 1982. 

Harza and Ebasco are both authorized to practice professional 
engineering in Alaska in compliance with AS 08.48.281 and other 
applicable statutes. Harza holds Corporate License No. C-0251, 
and Ebasco holds Corporate License No. C-0278. The Harza Business 
Licen~e is No. 008004; SIC Code 8910, and the Ebasco Business 
License is No. 067100; SIC Code 7392. 

The organizational unit submitting this Proposal is identified as 
follows: 

Harza-Ebasco, A Joint Venture 
400 - 112th Avenue, NE 
Bellevue, Washington 98004 
(206-451-4500) 

Harza-Ebasco ackno\vledges receipt of the following two amendments 
to the Proposal in accordance with your instructions: 

Amendment Number 

1 
2 

Dat,e 

November 22, 1982 
November 23, 1982 

400 112th Avenue/ NE Bellevue .. Washington 98004 206 451-4500 
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Alaska Power Authority 
Susitna Transmission Line Project Proposal 

December 13, 1982 
Page 2 

We would like you to direct Alaska Power Authority inquiries 
during the evaluation of the Proposal to: 

Donald Sandiforth 
Harza-Ebasco 
400 - 112th Avenue, NE 
Bellevue, Washington 98004 
(206-45l-4500) 

Mr. Sandiforth will be in a position to respond to inquiries and 
route them to the proper individuals with the Joint Venture. 

The proposed contract with Appendices A and C is, in general, 
acceptable. We assume that minor points, as discussed and agreed 
upon in the Joint Venture Contract with Alaska Power Authority on 
the Susitna Project, will also apply to the contract for the Eh'V 
Transmission and Control Systemso Pricing is based on the same 
structure and rates as were used in the propo0a.l for Susitna 
Hydroelectric Project. 

It is our pleasure to have the opportunity to provide this Proposal 
document to the Alaska Power Authority since it integrates with 
the work we are doing for you on the Hydroelectric Project. We 
would bt~ pleased t.o respond to questions as they arise? .. 

Very truly yours, 

HARZA/EBASC0, A JOINT VENTURE 

Dwight L. Glasscock 

DLG:AWL:dk 
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Alaska Power Authority 
334 West Fifth Avenue 
Anchorage, Ala·e:~ka 99501 

December 9, 1982 

Subject: CORPORATE COMMITMENT STAT&~BNT 

Reference: Susitna Hydroelectric Project Planning and Design of 
EHV Transmission and Control Systems 

GentlBmen!' 

The na~:i-Ebasco Susitna Joint Venture is proposing to provide engineering 
and environmental serivces to the Alaska Power Authority for the Susitna 
EHV Transmission and Control Systems Project. As Chief Executive Officers 
of our respective firms, it is our mutual objective to reaffirm our cor
porate commitment to supporting the Susitna Joint Venture and meeting the 
goals and objectives of the Susitna Project. 

Since the Power Authority selected Harza-Ebasco as the Susitna Design 
Engineer, the Joint Venture has become fully operational and the mobiliza
tion of our key project staff is essentially complete. We believe the 
Harza-Ebasco Susitna Joint Venture provides the ideal framework to e~ecute 
the Transmission System design. 

To successfully carry out the Transmission System a~sign within the Harza
Ebasco Susitna Joint Venture, we have committed to st:affing the Joint 
Venture with additional experienced individuals dedicated to meeting the 
objectives of the Transmission System Project. To lead the Transmission 
System Project Team., we have committed the services of William J. Rom, a 
Vice President of Ebasco. We believe Bill's background in electrical 
engineering and transmission system design, combined with his executive
level managerial talents, makes him an excellent candidate for this key 
position. 

The Power Authority has indicated that it has confidence in the ability 
of the Harza-Ebasco Susitna Joint Venture. We are aware of the responsi
bility that has bee1n placed c;n our respective companies and pledge our 
full support to the Joint Venture and the Susitna Transmission System and 
Hydroelectric Projects. 

Sincerely 

~"-"'~Jbvr Richard D. Har za 
president 
HARZA ENGINEERING COMPI\...NY 

Sincerely 

William Wallace, III 
Chairman of the Board and CEO 
EBASCO SERVICES INCOR.l?ORArl'ED 

400 112th Avenue, NE Bellevue, Washington 98004 206 451-4500 
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JOINT VENTURE AGREEMENT 

bet~1een 

HARZA ENGINEERING COMPANY 

and 

EBASCO SERVICES INCORPORATED 
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THIS JOINT VENTURE AGREEMENT ("Agreement") is made as of the 6th day of 
August, 1982, between Ha.rza Engineering Company, a Delaware corporation having 
its principal place of business at 150 South Wacker Drive, Chicago, Illinois 
60606 C'Harza"), and Ebasco Services Incorporated, a Nl~W York corporation 
having its principal place of business at Two World Trade Center, New York, 
New York 10048 ("Ebasco"), collectively referred to herein as the "Joint 
Venturers." 

WHEREAS the Joint Venturers are being considered for the performance of 
preliminary and final design and related services (the "Services") for the 
Susitna Hydroelectric Project (the "Project"), being undertaken by the Alaska 
Power Authority (the "Power Authority"), a public corporation of the State of 
Alaska in the Department of Commerce and Economic Development but with 
separate and independent legal existence. 

WHEREAS the Joint Venturers desire to associate themselves with each 
other in a joint venture for the purposes of performing the Services as more 
fully described i,n the proposal to be prepared by the Joint Venturers for 
submittal to the Power Authority. 

WHEREAS .£1:. is the intention of the parties to etlter into a contract 
(the "Contractn) with the Power Authority for the performance of the Services 
for the Proj:;}ct. 

In order to set forth the respecLive rights, interests, duties and 
Qbligations to each other in connection with the Contract for Services, the 
;?arties agree as follows: 

1. FORMATION. The parties hereby form a Joint Venture ("Joint 
Venture") for the· sole pu~ose of negotiating, executing, carrying out and 
perform:i.ng the Contract to be entered into with the Power Authority. Harza is 
designated as the sponsoring flrm. This Joint Venture is limited to the 
Contract with the Power Authority., Otherwise, each of the Joint Venturers may 
carry on its separate business for its sole benefit. 

2. RELATIONSHIP OF THE JOINT VENTURERS. Nothing contained in this 
Agreement shall be construed to create a partnership between the parties cr 
give rise to any agency relationship except as specifically necessary and set 
forth in this Agreement for perfot~ance of the Contracto The Joint Venturers 
shall be joint venturers only with respect to performance of the Contract, and 
nothing contained in this Agreement shall render any Joint Venturer liable for 
any debts or obligations unrelated to the Joint Venture. 

3. BEST EFFORTS. Each Joint Venturer shal~ use its best efforts to 
carry out the purposes of this Agreement, to cooperate with the other Joint 
Venturer fully, and to attend all meetings of the Management Committee to the 
end that the business affairs of the Joint Venture shall be conducted in an 
orderly and businesslike manner. 
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4. NAME. The name of the Joint Venture shall be .. Harza/Ebasco) a 
Joint Venture,u and the principal place of business of the Joint Venture shall 
be 40Q-112th Avenue NE, Bellevue, Washington 98004. 

5. CONTRACT PERFO~~NCE 

5.1 The Contract shall be carried out and be performed by the Joint 
Venture under the direction of the Management Committee as described in 
Section 6 (Management Committee). Harza and Ebasco agree that Harza will be 
responsible for and benefit from approximately sixty-five percent (65%) and 
that Ebasco will be :responsible for and benefit from approximately thirty-five 
percent (35%) of the obligation to perform the Services pursuant to the 
Contract, the percentages to be calculated in accordance with Subsection 5.4. 
The Joint Venturers shall cooperate with each other to the end that the 
Services will be performed in an efficient and cost-effective manner. The 
Services of each Joint Venturer shall be undertaken in the spirit of technical 
cooperation, with each Joint Venturer making the contribution which is most 
appropriate to its corporate experience, capabilities and personnel, 
consistent with the overall objective of providing Services of maximum quality. 

5.2 Each Joint Venturer shall make available to the Joint Venture for 
the performance of Services for the Project such of its technical and 
administrative personnel, facilities and equipment as are, in the judgment of 
the Managem.ent Committee, necessary and appropriate for the orderly and 
efficient execution of the Project and as are acceptable to the Project 
Manager. 

5.3 The Joint Venturers will reevaluate the allocation of 
responsibility and of performance in the furnishing of the Services hereunder 
if (a) such reallocation is necessary for efficient and effective performance 
of the Services, (b) major changes occur in the scope of work under the 
Contract, or (c) additional phases or portions are added to the Project. 
In any of such events, the participation of the Joint Venturers shall be 
determined on the basis of the Joint Venturer best suited to provide the 
services required. Any reallocation herein shall be made in increments of not 
less than five percent (5%). 

5.4 At the conclusion of the Services, each Joint Venturer's actual 
participation in the Joint Venture shall be finally determined on the basis of 
the proport.ion that each Joint Venturer's billings for costs of Services 
actually provided (which shall be defined as salaries, fringes and overhead 
costs, but excluding all other costs) bears to the total cost of Services 
billed by both Joint Venturers to the Joint Venture. 

6. MANAGEMENT COMMITTEE 

6.1 The management of the business and affairs of the Joint Venture 
shall be vested in a Management Committee which will be composed of two (2) 
principal .representatives, each having one vote. Each Joint Venturer shall 
designate one (1) principal representative and one (1) alternate 
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representative on the Management Committee. The alternate representative 
shall serve on the Management Committee in the event his respective principal 
representative is absent, incapacitated, or otherwise unable to serve. The 
principal and alternate representatives appointed by each Joint Venturer shall 
be officers or senior employees of his respective Joint Vetlturer. The Harza 
principal representative shall be the Chairman of the Management Committee, 
and in his absence he shall designate one of the other representatives as 
acting Chairman. Until written notice of any change is given as hereinafter 
provided, the representatives are as follows: 

Harza: 

Ebasc0: 

Dwight L. Glat~scock 

Earl J. Beck 

Carl F. Whitehead 
Arthur W. Lotz 

Principal 
Alternate 

Principal 
Alternate 

6.2 Each alternate representative on the Management Committee shall be 
notif.ied in advance of, and may be present at, all meetings of the .Management 
Committee but shall have the right to vote at such meetings only when the 
alternate is serving in place of a principal representative and such principal 
representative is absent. Any decision, approval, consent or other action on 
behalf of any Joint Venturer shall be equally binding on such Joint Venturer, 
whether made, given or taken by a principal representative or by an alternate 
representative. 

6.3 Either Joint Venturer may change its principal or alternate 
representatives on the Management Committee at any time by giving written 
notice to that effect to the other Joint Venturer. 

6.4 Regular meetings of the Management Committee will be held no less 
frequently than quarterly. In addition, either principal representative. or 
the alternate representative acting in his place or the .Project Manager may 
call a special meeting of the Management Committee at any time by giving 
written or telephonic notice at least five (5) days prior to the meeting. 
Notice of all meetings shall be given to the principal and alternate 
representatives and to the Project Manager. Unless the Management Committee 
shall otherwise agree with respect to a particular meeting, regular quarterly 
meetings shall be held on an alternating basis at the Joint Venture offices in 
Anchorage and Bellevue. The first meeting shall be held in the Anchorage 
office. 

6.5 A meeting may be conducted by telephone without prior notice, in 
an emergency or at any time convenient to the representatives on the 
Management Committee and th~ Project Manager. 

6.6 All action taken at any meeting shall be recorded in the. minutes 
of the Management Committee, which shall be maintained by the Chairman of the 
Management Committee. In addition, the Management Committee may act without a 
meeting provided that such action is set forth in a written consent signed by 
the Management Committee representatives, which document shall be maintaine.d 
with the minutes.. The Chairman of the Management Committee will provide 
copies of all minutes and consents to the princi.pal and alternate 
representatives and the Project Manager. 
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6.7 The Project Manager shall be entitled to be present in person or 
by conference telephone at all meet.ngs of the Management Committee. 

6.8 For any meeting of the Management Commit~ee, a quorum shall be 
comprised of both principal representatives, or in the absence of either or 
both principal representatives, their respective alternate representative(s). 
No decision, determination, approval, consent or other action by the 
Management Committee shall be valid or binding on the Joint Venturers unless 
adopted and approved by both principal representatives or their respective 
alternate representative(s); provided, however, that in the event of a tie 
vote of the Management Committee, the matter at issue shall be referred to the 
Chief Executive Officers of the Joint Venturers for resolution. If the Chief 
Executive Officers cannot resolve the matter, it shall be resubmitted to the 
Management Committee for reconsideration, at which time the Project Manager 
shall be entitled to have one vote, and a majority vote shall decide the 
mattere 

7o MANAGEMENT COMMITTEE .AUTHORITY 

7.1 The Management Committee ::;hall have full authority in any matter 
in connection with or relating to the Contract and the Joint Venture, 
including without limitation the following: 

(a) To negotiate the Contract. 

(b) To call for capital contributions. 

(c) To negotiate, prosecute and settle any claim or lawsuit by the 
Joint Venture against a third party arising out of performance of 
this Agreement or the Contract. 

(d) To withdraw and disburse funds from the Joint Venture. 

(e) To adopt procedures to execute and terminate subcontractsJ 
purchase orders and directives with respect to the Contract, or 
any change order to a subcontract or purchase order. 

(f) To assign key personnel. 

(g) To provide for handling and controlling the funds of the Joint 
Venture. 

7.2 The Management Committee may establish rules and regulations for 
the conduct of its proceedings and for the administration of the affairs of 
the Joint Venture, which shall be consistent with the terms and provisions of 
this Agreement. 
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8. KEY PROJECT PERSONNEL 

8.1 Each Joint Venturer shall make available to the Joint Venture key 
Project personnel for the performance of the Services for the Project as 
indicated in the Project Organization Chart made a part of the Proposal. 
Neither Joint Venturer shall withdraw key personnel from the Services in 
progress without reasonable prior notice of such withdrawal to the Project 
Manage.r and to the other Joint Venturer. Each Joint Venturer will exercise 
its best efforts to replace personnel so withdrawn with personnel hav!ng 
experience and qualifications commensurate with the assignment. 

8.2 Project Manager. The Joint Venturers agree that R. s. LaRusso 
shall be the Project Manager. The Project Manager shall have general charge 
of the Joint Venture's performance of the. Services under the Contract, in 
accordance with project management pro~'!edures established by the Management 
Committee as being best suited to the performance of the Services for the 
Project. The Project Manager shall be responsible to the Management Committee 
for the Joint Venture's performance of the Services for the Project. The 
Project ~~nager shall be the representative of the Joint Venture, and the 
Joint Venturers shall share responsibility to third parties (including, but 
not limited to the Power Authority) for the Project Manager's acts in 
proportion to each Joint Venturer's respective final participation in the 
Joint Venture as determined in accordance with Subsection 5.4. The Project 
Manager's responsibility and authority shall include but not be limited to th~ 
following: 

(a) To oversee, coordinate and direct the effort3 of all personnel 
assigned by the Joint Venture for the performance of Services for 
the Project, whether on the premises of the Joint Venture, on the 
premises of either Joint Venturer, at the Project site or 
elsewhere; 

(b) To represent the Joint Ve.nture in its relationship with the Power 
Authority and to execute any and all other contracts and other 
agreements on behalf of the Joint Venture as and to the extent 
specifically directed and authorized by the Management Committee; 

(c) (i) To monitor the overall effort of the Joint Venture on the 
Project in relation to the Contract, the Project Schedule and the 
Project budget as established from time to time, and 

(d) 

(ii) to ensure that all charges made to the Project have been 
authorized for a specific task within a previously agreed budget; 

To evaluate the activities of personnel assigned to the Project, 
to identify potential problems and their causes and, subject to 
the general direction and control of the Management Committee, to 
initiate appropriate remedial measures as and to the extent 
necessary; 
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To ensure that changes and additional Services beyond the scope 
of the Contract are estimated in advance of performance and that 
the Power Authority and the Management Committee are made aware 
of, and approve, the number of man-hours to be consumed and the 
effect thereof on the original man-hour estimate, budget, Project 
Schedule and Project cost; 

To prepare and submit to the Management Committee for approval, 
appropriate written procedures for performing all engineering, 
design, procurement and related technical portions of the 
Services; and 

(g) To report directly to the Management Committee regarding all 
aspects of the Project. 

8.3 Engineering Operations Manager. The Joint Venturers agree that 
A. Zagars will be the Engineering Operations Manager$ Du~ing performance of 
engineering, design and procurement services and thereafter as determined by 
the Management Committee, the Engineering Operations Manager shall direct the 
engineering and design aspects of the Project and the Services and will 
supervise the resolution of major engineering and design alternatives and 
conflicts in the technical effort of the Joint Venture. He will report to the 
Project Manager. 

8.4 Regulatory and Environmental Programs Manager. The Joint 
Venturers agree that G. Lawley will be the Regulatory and Environmental 
Programs Manager. He will be responsible for the technical management and 
o\.,erall direction of the environmental programs. He will report to the 
Project Hanager. 

8.5 Project Control Operations Manager. The Joint Venturers agree 
that M. Soniker will be the Project Control Operations Manager. He will be 
responsible for Project cost and schedule control, contract administration, 
Project accounting, estimating and administration of the Anchorage office. He 
will report to the Project Manager. 

8.6 Principal Design Office Manager. The Joint Venturers agree that 
D. Ruotolo will be the Principal Design Office Manager. He will be 
responsible for all Project engineering and design activities in the Bellevue 
office. He will report to t.he Engineering Operations Manager. 

8.7 Transition Program Staff. The Joint Venturers agree that 
J. Ehasz, S. 0. Simmons and R. L. Meagher will be assigned as Transition 
Program Staff Members. They will be available to the Project Manager to 
assist in the orderly start of the Project for a period of time deemed 
appropriate by the Project M~nager. 
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Se8 The employees assigned by the Joint Venturers to the performance 
of Services to be provided by the Joint Venture shall be and remain the 
employees of each Joint Venturer. Except as otherwise provided in this 
Agreement, each Joint Venturer will pay all costs and expenses incident to the 
perfonnance of its own personnel, including, without limitation, direct 
salaries, overtime pay, if any, fringe benefits, other employee contributions, 
payments and applicable overhead expenses. Any assignment of personnel to the 
Project by the Joint Venturers shall be done subject to and in.aceordance with 
the applicable ter.ms of the Contract. 

9. BASIS OF COMPENSATION AND PAYMENT BY THE POWER AUTHORI'i'Y 

9.1 The Joint Venturers have set forth in this Section 9 their 
antici·pated basis of compensation and payment to them by the Power Authority 
for the Services; however, the final effective basis of compensation and 
payment by the Powar Authority to the Joint Venture .for the Services shall be 
as set forth in the Contract. Upon execution of the Contract and any 
amendments thnreto by the Power Authority and the Joint Venture, the basis of 
payment by the Power Authority, as set forth in the Contract, shall be deemed 
to be incorporated by reference into this Agreement. 

9.2 The Joint Venturers shall invoice to the Joint Venture, and the 
Joint Venture she.ll consolidate, all Project charges, accounting records and 
reports. The Joint Venture shall thereafter invoice the Power Authority for 
payment and re:J.mbursement in c:.ccordance with the terms of the Contract. 

9.3 The Joint Venturers shall establish a budget for the Project, 
which shall be revised periodically to take into account any change in the 
scope of the Services. Any such change shall be subject to approval in 
advance by the Project Manager before it is reflected in a revision of the 
Project budget. Each Joint Venturer shall so regulate its performance as to 
limit its charges in both man-hours and dollars to the amount established in 
the Project budget then in effect. 

9.4 Subject to the provisions of the Contract as finally negotiated 
and executed by the Joint Venture and the Power Authority, the Joint Venturers 
anticipate that each of the Joint Venturers shall bill the Joint Venture for 
its salary, fringes, overhead and direct (out-nf-pocket) costs on a 1nonthly 
basis. The multipliers used for fringes and overhead will be either 
(a) provisional based on the most recent audit and forecast, subject to annual 
adjustment in accordance with approved audits, or (b) stip1.1lated for the 
duration of the Contract, such stipulated rates to be established in 
conjunction with the negotiation of the Contract. The Joint Venture shall 
combine the actual salaries so billed, include the appropriate composite 
multiplier for fringes and overheads, add the direct costs and a fee portion 
and prepare and submit an invoice to the Power Authority for payment on a 
monthly basis. 
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9.5 Within fifteen (15) days following receipt by the Joint Venture 
of a payment from the Power Authority during the performance of Services under 
the Contract, the Joint Venture shall distribute to each Joint Venturer the 
amount of such payment to which such Joint Venturer shall be entitled as 
reimbursement for its allowable costs. The fee portions shall be retained by 
the. Joint Venture if necessary to cover working capital requirements and shall 
otherwise be distributed to the Joint Venturers as the Management Commit(ee 
may in its discretion direct from time to time, which distributions shall be 
made to each of the Joint Venturers on a provisional basis in the same 
proportion as its then current respective participation in the Joint Venture, 
subject to adjustment to reflect each Joint Venturer's respective final 
participation as determined in accordance with Subsection 5.4. 

10. FUNDS OF THE JOINT VENTURE 

10.1 The Management Committee shall establish one\ or more bank 
accounts in the name of the Joint Venture in such bank or banks as the 
Management Committee shall deem appropriate. -\.11 capital, tneludin.3 capital 
contributions, of the Joint Venture and all funds received by the Joint 
Venture from any source (including, but not limited to, payments from the 
Power Authority) shall be. deposited in such bank account or accounts, and such 
accounts shall be subject to the control of the Management Committee. All 
invoices received by the Joint Venture and approved for payment by the 
Management Committee, or by such person or persons as the Management Committee 
may authorize to act on their behalf in that regard, shall be paid by checks 
drawn on said bank account or accounts and signed by persons so authorized by 
the Management Committee. 'rhe Hanagement Committee may require the bonding of 
any person or persons authorized to draw upon the funds of the Joint Venture. 

10.2 The Management Committee may cause funds of the Joint Vent:\J'!"~ to 
be !nvested at interest on a short-term basis, in US Government securities, 
bank certificates of deposit or savings accounts. 

10.3 Not later than thirty (30) days after issuance of the Power 
Authority's notice of intent to negotiate a Contract with the Joint Venture, 
Harza shall make a capital contribution of Sixty-Five Thousand Dollars 
($65,000.00) to the Joint Venture, and Ebasco shall make a capital 
contribution of Thirty-Five Thousand Dollars ($35,000.00) to the Joint 
Venture. The Management Committee may direct each Joint Venturer to make 
further capital contributions in proportion to its respective participation in 
the Joint Venture, if deemed by the Management Committee tg be in the best 
interests of the Joint Venture. The Joint Venturers' capital contributions 
shall be used to pay in part the expenses of the Joint Venture, as authorized 
by the Management Committee. The Management Committee may direct the return 
of the unexpended por~ions of the Joint Venturers' capital contributions, in 
whole or in part, at such times and under such circumstances as the Management 
Committee may determine to be appropriate. 

10.4 Each of the Joint Venturers will be responsible for and pay all 
of its own costs, expenses, and other fees incurred prior to formation of the 
Joint Venture and signing of the Contract with the Power Authority. 

-

~ m 
0 
c: 
-1} 

<t m" 
* C!JV 

c: 
~ 
~ 
> 
l:J 
-< 

0 • 
1\) 

., 
~ 

0 ...... 
CD 
(") .... 
i 
0' 

c 
~· 

"0 .... 
Oi -· CD 
(') ..... 



-9-

11. BOOKS OF ACCOUNT AND RELATED MATTERS 

11.1 Separate books of account for the perfonnance of the Contract and 
all matters pertaining thereto and for the Joint Venture shall be m.aintainec! 
under the supervision of the. Management Committee on behalf of the Joint 
Venturers in accordance with detailed accounting procedures approved by the 
Ma.nagement Committee.. The Project Ha.nager shall be responsible for 
mainta~tning r~uch books of account until such time, if any J< as the Management 
Committee shall a1)point a financial manager to perform this function. The 
prescribed methods of accounting in all matters relating to the affairs of the 
Joint Venture and the performance of the Contract shall be those known as 
generally accepted accounting principles applicable under the circumstances 
and applied on a consistent basis. All books, records, vouchers, contracts, 
inventory, supplies, equipment, property and other data of the Joint Venture 
shall be available for examination and audit by each Joint Venturer at all 
reasonable times at the principal office of the Joint Venture~ In addition, 
if required by the Management Committee, certified audits shall be prepared by 
Arthur AndE~rsen & Co. or such other accountants as may be designated by the 
Management Commi.ttee, covering the period through December 31 of each year. 
The audits will be distributed to the Joint Venturers within sixty (60) days 
after December 31. A final certified audit shall be prepared and distributed 
to each of the Joint Venturers at the completion of the Contract, if requested 
by either Joint Venturer. 

11.2 Harza and Ebasco shall be responsible for maintaining, at their 
cost, respectively, their respective books of account pertinent to their 
respective operations in connection with the Project. Such books of account 
relating to salary» the number of hours individuals performed services, a11d 
out-of-pocket expenses which are reimbursable by the Power Authority or the 
Joint Venture shall be subject to audit at any time by the Joint Venture or 
either Joint Venturere 

11.3 All financial, technical and other records of the Joint Venture 
shall be kept and preserved for no less than three (3) years subsequent to the 
completion of the Services to be rendered under the Contract, at such place or 
places as the Management Committee may from time to time designate. 

11.4 Provisions for insurance shall be agreed upon as required to 
conform with the terms and conditions of the Contract. 

12. EXPENSES OF THE JOINT VENTURE; REMAINING PROFITS 

12.1 Except as other~ise provided in Subsections 9.5 and 10.3 of this 
Agreement, the capital contributions of the Joint Venturers and the fee 
portions of payments made by the Power Authority shall be retained by the 
Joint Venture and may be used to pay any expenses incurred by the Joint 
Venture as authorized by the !1anagement Committee, which are not recoverable 
from the Power Authority as an allowable cost~ 

12.2 Fixed asset items purchased jointly will be disposed of on 
completion of the Project and the values obtained shared in proportions 
equivalent to those used for allocating the costing of such assets. 
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12.3 In proportion to each Joint Venturer•s· respective final 
partic.ipation in the Joint Venture as determined in accordance with S1.1bsection 
5.4, the Joint Venturers shall share all costs incurred by the Joint Venture 
for any agreed expenses which are not reimbursable by the Power Authority, if 
any. 

12.4 The Management Com.nittee shall review the allocation of 
unreimbursed Joint Venture expenses, if any, from time to time to ensure its 
continuing equitability. The actual method of payment and relmbursement for 
Joint Venture expenses shall be reviewed from time to time oy the accountants 
of each Joint Venturer and, if necessary, changed after approval by the 
Management Committeev 

12.5 As soon as reasonably practicable after the completion of the 
performance of the Services under the Contract, the portions of the fee, which 
have theretofore been retained by the Joint Venture, shall be used to pay all 
outstanding obligations and other indebtedness of the Joint Venture; and 
sufficient reserves, as determined by the Management Committee, shall be 
established for known or reasonably anticipated contingencies not theretofore 
discharged. Thereafter, any funds remaining in the bank account or accounts 
of the Joint Venture, or which shall be received by or for the acco1.1nt oE the 
Joint Venture or which shall become available in any manner for distribution, 
-shall be distributed to the Joint Venturers in proportion to their respective 
final participation in the Joint Venture as determined in accordance with 
Subsection 5.~. When funds set aside as reserves are no longer required for 
such purpose, then such funds shall be similarly distributed. 

13. PLACE OF PERFORMANCE OF SERVICES 

13.1 It is the intention of the Joint Venturers that the Services will 
be managed and directed from the Project office located in Anchorage, Alask~ 
and that the principal design office be located in Bellevue, lJashington. 

office: 
13.2 Where Services are performed at a Joint Venturer's established 

(a) Harza shall reimburse Ebasco for all actual costs inc1.1rred by 
Ebasco as a result of the presence of Harza personnel .in Ebasco' s 
offices, to the extent that such costs are not directly 
reimbursed by the Power Authority.. Likewise, Ebasco shall 
reimburse Harza for all actual costs incurred by Harza as a 
result of the presence of Ebasco personnel in Harza's offices to 
the extent that such costs are not directly reimbursed by the 
Power Authority. Such costs will be recorded, allocated and 
documented in accordance with generally accepted accounting 
principles. Examples of such costs are: 

(i) Rent of office space, including appropriate allowances for 
maintenance, alterations, repairs, leasehold improvements 
and common space. 
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(ii) Furniture. 

(iii) Office Supplies. 

(iv) Non-Project specific charges such as: 

Nonreimbursable telephone charges. 

Nonreimbursable photocopying and printing. 

Nonreimbursable computer charges. 

Nonreimbursable word processi.ng. 

Nonreimbursable postage. 

(b) The initial determi.nation of the above cost allocations shall be 
made and documented in accordance with the respective Joint 
Venturer's judgment as to purpose and benefit of the expenditures. 

14. tiMITATION OF LIABILITY 

11.'•.1 In no event shall either Joint Venturer be liable to the other 
Joint Venturer or the Joint Venture for the acts or omissions of any officer, 
employee or agent of either Joint Venturer, nor shall any duly authorized 
principal or alternative representative on the Management Committee be liable 
to either Joint Venturer or the Joint Venture, except for direct (but not 
consequential) damages resulting from actual fraudulent or dishonest conduct. 

14.2 If any third party (including but not limite: to the Power 
Authority) should assert any claim or commence any legal action against one or 
both of the Joint Venturers or against the Joint Venture in connecton with any 
matter arising under the Contract or associated with the Project, then Harza 
and Ebasco shall share all costs thereof, including, but not limitej to, all 
damages, judgments, fees and expenses,, in proportion to their respective fin:-1l 
participation in the Joint Venture as determined in accordance with 
Subsection 5.4. 

14.3 In the event that performance or reperformance of any of th-: 
Services by the .Joint Venture or by either Harza or Ebasco is author.ized by 
the Management Committee because such Services were not performed in 
accordance with customarily accepted good engineering and technical practices 
and procedures and such performance or reperforu>.ance is not reimbursed by the 
Power Authot"ity, the costs of such performance or reperformance shall be borne 
entirely by the Joint Venturer which failed to perform in accordance wtth SL1Ch 

standards. Where such individual Joint Venturer liability is not evident from 
\.Jork package allocations, the costs shall be shared by Harza an.d Ebasco in tha 
same proportions as set forth in the preceding Subsection. Prior to the start 
of any such reperformance, the }1anage:nent Committee shall d•~tenuine the scope, 
costs and responsibility of such reperformanca. 
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15. SUBCONTRACTING AND ASSIGNMENT 

15.1 The Joint Venturers contemplate that, unless otherwise determined 
by the Management Committee, all subcontracts and other agreements with 
respect to the Services to be performed under the Contract shall be executed 
in the name of the Joint Venture. 

15.2 Neither this Agreement nor any interest or obligation of either 
Joint Venturer herein, including any interest in funds belonging to or which 
may accrue to the Joint Venture, or any interest in any bank account of the 
Joint Venture, or in any property of any kind employed or used in connection 
with the Contract, may be assigned, pledged, transferred, subcontracted or 
hypothecated by either Joint Venturer without the prior written consent of the 
other Joint Venturer, whicb consent shall not be unreasonably withheld. 

16. INSOLVENCY 

16.1 The filing of a voluntary petition of bankruptcy, adjudication as 
bankrupt or insolvent, appointment of a receiver for all or substantially all 
o.f the assets, assignment for benefit of creditors, any other proceeding for 
relief under the bankruptcy laws o.f the United States, or failure to discharge 
any judgment against a Joint Venturer or levy or seizure of the property of a 
Joint Venturer within ten (10) days, shall be a default by the party 
committing such act. Upon such default, the interest of the defaulting party 
("Defaulting Party") in this Joint Venture shall terminate and be limited to 
the rights under this Joint Venture specifically set forth herein. However, 
the business of this Joint Venture shall continue to be conducted under the 
same name by the remaining Joint Venturer and such Joint Venturer shall carry 
on and perform the remainder of the Services to be completed on the Contract. 
Neither the Trustee, Receiver, nor Custodian of the Defaulting Party, nor such 
Defaulting Party itself, shall have any interest in any profits resulting from 
the completion of the Services on the Contract, after the date of default. 
The Joint Venture and the remaining Joint Venturer shall have title to and the 
right to possession of all the remaining assets of the Joint Venture. 

16.2 Notwithstanding the provisions of Subsection 16.1, the Defaulting 
Party shall remain liable for its share of any losses sustained by the Joint 
Venture with respect to the perfonnance of the Contract as a whole (as 
determined pursuant to the terms and conditions of this Agreement). However, 
the Defaulting Party shall be entitled to J:'eceive that proportion of the 
profits of the Joint Venture, if any, to which it would otherwise be entitled 
as the monetary value of the Services completed at the time of the happening 
of any of the events described in this Section bears to the monetary value of 
all Services to be performed under the Contract. Such share of the profits 
shall be determined by the Management Committee without the participation of 
the principal or alternate representative of the Default.ing Party. The 
payment of any such share of the profits to the Defaulting Party shall be paid 
at the times and in the manner provided in this Agreement. If such 
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insolvency, bankruptcy or other proceedings of the type described in this 
Section should cause damage or additional c.osts to the remaining Joint 
Venturer, then such damages or additional costs shall be charged against 
interest of the Defaulting Party and against any J.mounts to which the 
Defaulting Party would otherwise be entitled pursuant to the terms and 
provisions of this Agreement. 

17. NOTICES 

the 

Any notice which is required or permitted to be given under any 
provision of this Agreement, except notices of special meetings of the 
Management Committee as provided in Section 6 (Management Committee), shall be 
given in writing and shall be delivered either in person or by registered or 
certified mail, by telegram or cable, and shall be deemed effective if and 
when received by the party to be notified at such party's address as set forth 
below. Either Joint Venturer may, by written notice to the other Joint 
Venturer as provided in this Section, change its address for receiving such 
notices. 

(a) Harza Engineering Company 

(b) 

150 South Wacker Drive 
Chicago, Illinois 60606 
Attention: Dwight L. Glasscock, 

Vice President 

Ebasco Services Incorporated 
Two World Trade Center 
New York, New York 10048 
Attention: Carl F. Whitehead, 

Senior Vice President 

18. _T_ERM ___ ~_F __ TH~,-~~9~T VENTURE; SUBSEQUENT PHASES 

18.1 This Ag~eement, and the Joint Venture hereby created, shall 
remain in effect only for such period of time as necessary to carry out the 
Services to be performed for the Project, to receive full and final payment of 
all amounts owed to thE: Joint Venture, to make appropriate provision for all 
actual and contingent liabilities of the Joint Venture and otherwise to carry 
out the terms and provisions of this Agreement; provided, however, that if the 
Power Author;tty should either (a) terminate the Contract, (b) abandon the 
Project, {c) in the judgment of the Management Committee, unduly delay the 
Project, or (d) proceed with the Project in a manner not involving both of the 
Joint Venturers, then, in any of such events, this .Agreement and the Joint 
Venture hereby created shall continue in effec.c only for such period of time 
as may be necessary for the Joint Venture to receive full and final payment of 
all amounts owed to the Joint Venture, to make appropriate provision for all 
~ctual and contingent liabilities of the Joint Venture and otherwise to carry 
out the terms and provisions of this Agreement. 
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18,2 Each Joint VentuLer hereby covenants am.1 agrees with the other 
Joint Venturer that it will put·sue a contract for Services for any additional 
phases or portions of the Project only as a participant in this Joint Venture, 
unless the Power Autho.rity requests otherwise. 

19.. .ARBITRATION 

19.1 In the event that a dispute arises between the Joint Venturers 
which is not resolved by the Management Committee, then, at the request of 
either Joint Venturer, such dispute shall be submitted to arbitration before a 
panel of three (3) arbitrators acceptable to bot:h Joint Venturers, in 
accordance with the then existing Rules of the American Arbitration 
Association as in effect at the time of such arbitration. In the event that 
the Joint Venturers cannot agree as to such arbitrators, they, or so many as 
cannot be agreed to, shall be finally chosen in accordance with such Rules. 
The place of such arbitration shall be Chicago, Illinois. The Joint Venturers 
agree that the decision and award of the arbitration shall be final and 
binding upon them, may be entered as a judgment in any court of competent 
jurisdiction and shall not be subject to appeal. Notwithstanding such Rules 
to the contrary: (a) either party to the arbitration may avail itself of 
discovery procedures, including depositions, interrogatories, requests for 
production and inspection of documents and reports as provided for in the 
Federal Rules of Civil Procedure; and (b) the arbitrators shall be required to 
issue written findings, conclusions and award. 

19.2 In the event of any arbitration between the parties arising under 
this Agreement, the prevailing party shall be entitled to its costs, expenses, 
.and reasonable attorneys' fees. The determination of which party is the 
"prevailing party" shall be made by the arbitrators. 

20. GOVERNING LAW 

This Agreement shall be governed by and shall be construed and 
interpreted in accordance with the laws of the State of Illinois. 

21. LIMITATION ON THE RIGHTS OF O'I'HERS 

Nothir~ in this Agreement, whether express or implied, shall be 
construed to give any person other than the Joint Venturers any legal .or 
equitable right, remedy or claim under or in respect of this Ag1.aement. As 
used in this Sec'tion, the term .. person" includes the Power Authority* 
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22. EMPLOYMENT OF JOINT VENTURER'S PERSONNEL 

During the term of this Agreement and for a period of si:.t (6) months 
thereafter, each Joint Venturer shall refrain from employing or offering 
employment to any present or former personnel of the other Joint Venturer 
associated with the Project unless (a) the other Joint Venturer shall have 
first given its written consent to such employment or offer of employment, or 
(b) six (6) months shall have elapsed since the person in question was last 
employed by the other Joint Venturer. 

23. MISCELLANEOUS 

23.1 No Waiver. Neither the failure of either party to exercise any 
power given to such party under this Agreement or to insist upon strict 
compliance by the other party with such party's obligations under this 
Agreement, nor any custom or practice of the parties at variance with the 
terms hereof, shall constitute a waiver of either party's right to demand 
exact, full and complete compliance by the other party with the terms and 
provisions of this Agreement. 

23.2 Entire Agreement. This Agreement contains and constitutes the 
entire agreement of Harza and Ebasco with respect to the performance of 
preliminary and final design of technical Project facilities and associated 
Project features. 

23.J Severability of Invalid Provision. If any provision of this 
Agreement shall for any reason be held to be invalid, illegal or unenforceable 
in any respect under the laws of the State of Illinois, any such invalidity, 
illegality, or unenforceability shall not affe<!t any other provision of this 
Agreement, and this Agreement shall be construed as if such invalid, illegal, 
or unenforceable provision had never been i.ncorporated herein and the rights 
of the parties hereto shall be construed a.nd enforced accordingly. 

23.4 Successors. Neither the interest of a Joint Venturer in the 
Joint Venture or its right to share in the profits, nor any right of a Joint 
Venturer hereunder, may be assigned or transferred to any third party nor may 
any security interest therein be created, without the prior written consent of 
the other Joint Venturer. No assignment, with or without such consents, nor 
any assumption of obligations hereunder by a third party shall relieve any 
Joint Venturer of its obligations hereunder unless such Joint Venturer is 
expressly so relieved in writing by the other Joint Venturer. 

23.5 Amendments. This Agreement shall not be changed, amended, 
modified, or waived otherwise than by a written instrument signed by duly 
authorized officers of Harza and Ebasco. 
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23.6 Counterparts. This Agreement may be executed in multiple 
counterparts, each of which shall be deemed to be an original and all of 
which, together, shall constitute one and the same instrument. 

IN WITNESS WHEREO'F', Harza and Ebasco have caused this Agreement to be 
executed by their duly authorized officers as of the day and year first above 

written. 

Attest: -~~t~ 
Herbert M. Blum 

Assistant Secretary 

Harza Engineering Company 

By: 

Date: August 12, 1982 

Ebasco Services Incorporated 

c-· .. ,:\ 

By: -+---=-f__._·4./?.__;_~ ,J ~~15:~~~-
\ Roger J. Shefuan 

Chkirman of the Board 

Date: August 11, 1982 



AMENDMENT NO. 1 

to the 

JOINT VENTURE AGREEMENT 

between 

HARZA ENGINEERING CO:-iPANY 

and 

EBASCO SERVICES INCORPORATED 

THIS AMENDNENT NOo 1 to the Joint Venture Agreement dated 
as of August. 6, 1982 between Harza Engineering Company and 
Ebasco Services Incorporated is made as of the 22nd day of 
November, 1982. 

The parties agree as follows: 

1. :F'ORMATION. Add the following paragraph at the end of 

Sect. ion 1: 

Pursuant to Subsection 18.2 of this Agreement, 
the parties agree to include within the scope of this 
Agreement the negotiation, execution, carrying out and 
performance of the planning and design services for the 
EHV Transmission and Control Systems for the Susitna 
Hydroelectric Projectw If performance of the aforesaid 
services is awarded to the Joint Venture, the parties 
contemplate that the said services will be added to the 
scope of the Contract for preliminary and final design 
and related services. 

2.. NAME. Revise Section 4 to read as follows: 

4. NAME. The name of tl::e Joint Venture shall 
be 11 Harza-Ebasco Susitna Joint Venture 11

, and l::he principal 
place of business of the Joint Venture shall be 400-ll2th 
Avenue NE, Bellevue, Washington 98004. 

3. Except as specifically provided in this Amendment No.. 1, 
all terms and conditions of the Joint venture Agreement shall 
continue in full force and effect. 
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IN WITNESS WHEREOF, Harza and Ebasco have caused this 
Amendment No. 1 to be executed by their duly authorized officers 
as of the day and year first above written. 

Harza Engineering Company 

nate: November 22, 1982 

Ebasco Services Incorporated 

Attest: ~ifn&~,~cd~~ ~-., .~~~--2~.-j~~-~~-
Herbert M. Blum -1-\rthur W.~ ~ 

Assistant Secretary Senior Vice President 

, . 
. ',';jj·~tww·-~;· . ( 

• 



EXECUTIVE SUMMARY 

SCOPE OF WORK 

With the planned construction of the Susitna Jtydroe'lectric Project, 
additional transmission line facilities are required to connect the 
output to the primary load centers of Anchorage and Fairbanks, Alaska. 
The Watana phase of the project is scheduled to produce power in 1993, 
and presently there are no electrical transmission faci 1 iti es between 
the load centers and the Watana hydro station.. A 345 kV transmission 
line called the 11 Intertie" is scheduled to be completed between Willow 
and Healy in late 1984. This line, currently under design, will be 
initially energized at 138 kV. The Susitna transmission project scope 
will reinforce the existing intertie and provide extensions at both 
extremities, and also a connection to the Watana station. When the 
Wa tana station and expanded sections of the t ra nsmi ssi on 1 i ne are 
constructed, the complete intertie will then be energized at 345 kV .. 

The intertie will use guyed-hinged tubular steel X towers. It is the 
intention that the components of the expanded transmission system 
should substantially reflect the initial intertie design. However, 
some re-evaluation may be necessary to suit site conditions and, in 
particular~ tower selection must be re-evaluated for the urban sections 
of Fairbanks and Anchorage. 

The intertie route was influenced by extensive input re~ulting from 
public hearings, and similar public hearings are expected for the 
balance of the transmission system. 

Details of project requirements will be developed from work previously 
performed by Gilbert-Commonwealth Associates, Inc. and Acres American, 
Inc. Based on this information, the Joint Venture projects that the 
scope of the project will be as shown on Figures 1 and 2, and the 
proposal is formulated on this basis. 
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The Susitna Transmission Line and substations will fonn an extremely 
important 1 ink in the supply of reliable power and energy for the State 
of Alaska. Vital project design issues that must be effectively dealt 
with will include the following: 

o Licensing and permitting are complex, and the entire project 
development process will be undertaken in an environment of 
intense public scrutiny. 

o The transmission line must be constructed under subarctic 
climatic conditions in locations with limited access. 

o Special factors including seismicity of the region, the 
existence of pennafrost zones and unique environmental 
conditions must be considered in the design. 

0 Because the entire output from the Susitna HYdroelectric 
Project will be transmitted over these lines to Fairbanks and 
Anchorage, reliability is of the utmost importance. 

o Substation computer control must be coordinated with the 
Susi tna computer control systems. 

Selection of Harza-Ebasco Joint Venture 

We believe the Harza-Ebasco Joint Venture is best qualified to provide 
the required engineering services for the following reasons. 

Combined Organization. The Joint Venture proposal is based on the 
concept that the project organization for the Transmission and Control 
Systems project can be combined with the organization for the Susitna 
ij{droelectric project. It is felt that there are tangible and other 
advantages to the Power Authority if the two o ganizations are combined. 

21358 

2 

' I 
Cl 
• • 
1\) 

c 
' (, 

~ 
0 -· ('I) 

I 0 .... 



Discussion of the advantages for the combined organization are given 
throughout this proposal. In summary the advantages are: 

o Coordination of licensing and land use activities. 
o Shared use of personnel to achieve improved level of efforto 
o Shared use of professional anct field subcontractors. 
o Reduced costs due to incremental effects. 
o Overa 11 coordination of design and construction scheduling. 
o Common office 1 ocation facilitates ease of communication on 

technical matters. 
o Utilize system studies data base and work carried out under 

main hYdroelectric project. 

Design Competence The respective staffs of the Joint Venture have 
successfully completed the engineering and design of numerous 
transmission line and substation projects throughout the world. These 
projects include the Hayden-Blue River 345 kV Transmission Line in 
Colorado, the Terror Lake Hydroelectric Transmission Line in Alaska and 
the Water and Power Development Authority 500 kV Transmission System in 
Pakistan. 

Licen_sing Support The Joint Venture brings to the pr·oject extensive 
experience in the licensing of both transmission lines and 
hydroelectric projects, including specific experience with the FERC 
licensing process on many projects. Licensing support for the 
transmission line will be conducted within the overall FERC license 
coordination framework estab 1 i shed by the Joint Venture for the Susitna 
Hydroelectric Project, allowing for efficiencies in communications and 
responses to FERC and agency requests. 

Personnel Commitments The Joint Venture has committed senior level 
management and techni ca 1 personne 1 to the project team to effectively 
manage, license and design the Susitna Transmission Line and associated 
subst~.ti ons. 
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Cost/Schedule Control The Joint Venture brings to the Susitna 
Transmission Line Project the Ebasco Project Infonnation and Control 
System (EPICS) which is a proven system for defining monetary status 

and reporting project cost and schedule performance on large 
multi-billion dollar projects. This is the same system \tihich the Joint 
Venture will use on the Su~-itna Hydroelectric Project. 

Office Locations The Joint Venture is committed to the assignment of 
a dedicated transmission system Project Manager who will work along 
with the Susitna MYdroelectric Project Management Team in Anchorage. 
This will permit close control over Alaskan activitit~s and provide day 
to day communication with the Power Authority. 

Detailed design will be performed in the Joint Venture office in 
Bellevue~ Washington. This will permit a close working relationship 
with the Susitna Hydroelectric Project team, allowing a smooth exchange 
of design i nfonnati on whi 1 e taking advantage of the support staff and 
organization already established to provide services for the 
hYdroelectric project. Technical input to the routing studies and 
public participation program from Jones and Jones staff members will 
originate in the firm•s Seattle office, providing for close and 
effective coordination with the Bellevue support office. The Bellevue 
location is ideally suited to supporting the Anchorage operations 
because the travel to and communication ~ith Anchorage is rapid, 

convenient and cost-effective. 

Sensitivity to Alaska Issues The Joint Venture finns recognize the - _,: ...... 

importance of a balanced public participation program to the route 
selection task. Both firms have gained experience from ten different 
assignments in Alaska during the last three years which have 
contributed substantia11y to our understanding of local, technical, 
socio-economic and environmental issues. Jones and Jones has also been 
involved with recent major projects in Alaska, and has demonstrated 

capabilities and familiarity with sensitive public issues related to 
transmission lines. Based on this collective familiarity, we have 
proposed a program to ensure that the public input receives due 
weighting where appropriate in the corridor selection and 
identification of the actual right-of~ay and centerline. 
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Schedule The Joint Venture has included a design schedule that 
supports the initial environmental public participation, 'licensing and 
permitting process and also the final energization date as stated in 
the RFP. To pro vi de a cost-effective design process, the major design 
effort will be scheduled to minimize engineering, manufacturing and 
construction costs. 

The Joint Venture believes that it would be in the Power Authority's 
interest to construct the Watana to Gold Creek section early to provide 
construction power, as considerable savings could be made. Our 
preliminar,y analysis shown in Section £4.2 indicates annual savings of 
bet\'leen 15 and 21 million dollars over a 6 year period between 1987 and 
the start up of Watana in 1992. 

The proposed schedule~ therefore, includes provision for the en2rgizing 
of the Watana~Gold Creek section at 138 kV as a source of construction 
power in 1987, which c oi nc ides with the major tunne 1 i ng work. 

An alternative schedule is also provided. This schedule shows the 
construction of the lines and substations to be staggered in time, and 
to achieve an inservice date of 1991 for Unit 1 at Watana. The 
alternative schedule has three advantages; they are: 

0 

0 

0 

Levels out the demand for eonstructi on 1 abor, and favors 
Alaska residents. 

Allows Power Authority fl exi bi 1 i ty in bidding for major 
material and equipment to take advantage of market conditions. 

Avoids discontinuity in engineering effort from design to 
bidding and evaluation period. 

It is expected that the design and construction schedule would be 
adjusted at an early stage during discussion with the Power 1\Jthority. 
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Management and Organization 

The Joint Venture can pro vi de the needed personnel, organization 
framework and control systems to ensure on-schedule and withi ~' budget 
design of the Susitna Transmission Line Project. Our plan for 
accomplishing this is summarized bel ow. 

Management Team To ensure effective managemf~nt and timely completion 
of the design, the Joint Venture will staff management positions with 
individuals whose proven records of accomplishment in similar 
assignments have led to high levels of responsibility within the parent 
companies. The transmission line design project will be provided with 
its own dedicated Project Manager based in Anchorage and, at the same 
time, be integrated into the overall management of the Susitna 
Hydroelectric Project. The manager of the transmission system project 

will be W.J. Rom - Vice President of Ebasco. 

Mr. Rom will be responsible for managing the transmission line project 
and will report directly to the Susitna f-&'droelectric Project manager, 
Dr. R.S. LaRusso - Vice President, Harza. 

A brief resume of Mr. Rom's experience is given below. 

Mr. W. J. Rom is an electrical engineer, and a Vice President of Ebasco 
Services. He has over 30years experience on transmission lines, 
substations and related e'lectric utility power facilities projects.. He 
is a registered engineer in 25 states. He is a senior member of the 
Power Engineering Society of the Institute of Electrical and 
Electronics Engineers, and serves on the Power <£neration Committee. 

Our organization for the project includes a Project Engineer located at 
the Bellevue officee He would coordinate day-to-day engineering design 
activities and be in daily contact with the Project Manager. As 
necessarY, he would be in Anchorage on short-term to fill in for the 
Project Manager. We are proposing Mr. D. Sandiforth for the position 

of Project Engineer. 
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Mr. Sandiforth has 32 years of experience on electric utility and 
related power projects, and has been with Ebasco services for 15 

years. He is presently manager of electrical engineering at the Ebasco 
Services office in Bellevue, Washington. His strong background and 
experience with all aspects of substation design make him particularly 
well suited for this assignment. He is a registered engineer in 7 

states and has an application pending for registration in Alaska. 

The proposed organization is designed to provide an efficient design 
operation while maximizing the services and skills available on the 
Susitna Hydroelectric Project without detracting from that project•s 
efforts. 

A separate listing of proposed staff and backup staff for the key 
positions has also been included to demonstrate the depth of expertise 
available in the Joint Venture finns and also the dedication to 
pro vi ding the best personnel for each position. 

Joint Venture Organization The Joint Venture is organized to pro vi de 
efficient and effective services to the Power hJthoJ"•ity in accordance 
with the organization chart Figure Al-3. Key positions are structured 
to interface directly with the Power J\jthority to pennit interchange of 

ideas and to involve the Power Authority directly in project 
fonnulation. The Susitna Jiydroelectric Project management offices in 
Anchorage and Bellevue will be utilized. This will ensure the most 
cost-effective utilization of the facilities. Assigning the design 
office in Bellevue has the following advantages: 

0 

0 

2135B 

Cost savings over an alternative plan of relocating all 
personnel to Anchorage. 

Better communication with the Power Authority than could be 
obtained if design work were performed further East, because 
the time difference between Chicago or New York and Anchorage 
would limit the effective hours of communication each day. 
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a Reduction in travel time and cost, and communication expense. 

The Bellevue office organization will be divided into teams covering 
transmission line, substation, environmental, geotechnical, surveying 
and cost control. Each will be provided with a team leader responsible 
for the day to day performance of work in his area on time and within 

budget. 

The design teams will be supported by the home office resources of both 
firms. Hbwever, all key personnel involved with the project over the 
long term will be located in the Bellevue office. This deployment will 
facilitate the close involvement of the transmission line project 
personnel with the design personnel working on the Susitna 
HYdroelectric Project. It will also enable the Joint Venture to more 
efficiently use the special skills and outstanding cold region 
engineering experience available on the Jwdroelectric project team. 

Geotechnical exploration, surveying, and Radio/TV interference 
measurements will be sub~ontracted to Alaska-based personnel by use of 
an RFP procedure similar to that used by Power Authority@ 

Environmental and regulatory permitting and public participation 
programs will be operated from Anchorage during the active period to 
assist in the establishing of the final transmission line cent,~rline. 

General Operating Plan The operating plan and schedule developed by 
the Joint Venture recognizes the need for an early decision on the 
final right-of-way and centerline. The environmental and public 
pa rti ci pati on personne 1 wi 11 corrmence work in eel rly 1983 to assist the 
Power Authority in obtaining license approval for the project. During 
this period, the necessary level of engineering support will be 
provided by the 1 ead engineers. 
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Environmental Compliance The Joint Venture has assigned an 
environmental team to provide the Power Authority with the necessary 
assistance to accomplish the process of resolution of issues related to 
acquisition of the necessary licenses and right-of-way. This 
environmental staff will include complete representation of the social, 
biological, and physical sciences, and will have additional resources 
available as necessary within the Bellevue and Anchorage offices of the 
Joint Venture. The environmental team assigned to the project has 
considerable experience with transmission 1·1 nes in Alaska and the 
Pacific Northwest, as well as an extensive background in agency 
coordination, public involvement, and environmental analysis in general. 

The Joint Venture recognizes that a significant interactive process of 
agency coordination, consultation and public participation will be 
necessary. The 1 ead personnel wi 11 be 1 ocated in Anchorage on a 
full-:time basis, unti 1 all the transmission 1 i ne requirements are 
approved by the Power Authority. Specific plans or guides for public 
participation and agency cooperation will be prepared in the initial 
phase of the project and monitored throughout. Licensing and 
pennitting activities will be coordinated with similar activities for 
the Susitna Hydroelectric Pl"Oject, and monitored through a master 

tracking system. 

~ngineering Work Plan Engineers of the Joint Venture staff have 
reviewed the project requirements and developed a detailed work plan. 
A description of each individual task is given in Section E-2 of the 

proposa 1. 

The plan results in the production of five material specifications and 
five construction specifications for the transmission line, and ten 
material and five construction specifications for the substations, 
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Cost/Schedule Control The Joint Venture recognizes that control of 
cost and schedule is of special importance to the Power Authority, 
second only to the quality of project construction. To maintain the 
1 evel of control necessary to ensure timely and cost-effective 
implementation of the Susitna Transmission Line Project design, we will 
implement a cost/schedule control system identical to that for the 
Susitna MYdroelectric Project. 

The cost/schedule control program that will be used is the Ebasco 
Project Infonnation and Control System (EPICS). Cost and schedule 
control will be under the direction of the same lead engineer assigned 
to the hYdroelectric project, as the incremental increase in work is 
relatively small once the system is operational. This will not detract 
from the hYdroelectric project effort and \'lill provide the Power 
Authority project control managers with a single-source responsibility 
in the Bellevue office. 

Concluding Statement The Harza-Ebasco Joint Venture has the 
capability and is fully equipped to undertake the design of the Susitna 
Transmission and Control System Project. We have a combined staff with 
extensive design experience in transmission lines, substations, 
communications, and submarine cables, and we have the required support 
services. We have the caoability to perform the line routing and 
station siting, land use rights, system studies, design services, 
collateral support and construction support services requi'red by the 
Power Authority. 

We will make maximum use of all relevant earlier work and implement 
public participation programs to assist the Power Authority in 
obtaining rights-of-way and any other 1 and needs which might exist for 
the lines and the substations. 

21358 
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We will also make maximum use of the system studies prepared by 
Harza-Ebasco for the hydroelectric project and provide full design 
services for all the transmission and substation facilities, including 
the Knik Anm submarine crossing. The design will be completed in 
sufficient detail to permit the Power Authority to accomplish 
construction utili'zing finn, fixed-price contracts with a minimal use 

of uni.t prices. 

We will provide support to the Power Authority construction management 
contract, inc1uding vendor evaluation, review of the contractor's shop 
dra\-'linfls, a·nd final •a.s built11 drawings. 

The Joint Venture cPPw"oach to the project is designed to maximize 
communications ~dth the Power Authority and the personnel on the 
hYdroelectric project. As the design work would be done in the same 
location in Bellevue, the interface should prove extremely effectivel 
permitting a smooth transfer of technical data and a sharing of 
personne'l which wi 11 result in economies to the Power Authority. 

The Joint Venture, in conjunction with the Power ~thority ~ will 
develop and help implement a program for operating and maintenance 
pP.rsonnel, to provide them with 11hands-on" knowledge of the particular 
sites, equipment, and operational features at the earliest possible 
date, consistent with construction pt"ogress and cost constraints. 

We are confident that our approach to the project and the work planned 
and developed will lead the Susitna Transmission and Control S: '•.tern 
Project to successful completion. 

2135B 
11 

)_,.1 

) 

' ~ . 
( ... 
C1 
c 
f' 

.. 
4 .. 

. ( 

I 
' : I 

( ·. ' 
l''\: 

• 
~ 
j 
j 

~ 
I j 

l 
;, 
' 

~t~ 

~~ .. 
1.~ 



.--( 
I 
I 

~j' 
1IHIJI!IT -..a~;-roa .. ~';\,i..l-1 

. I 

~.HVA 
J4lfi IZ5CHU !tV 

.. 

.t 

~-f. < 

( 

( ' ~' . 

~ 

" 

0-l!OMIA,_Nt CA8LE 
UNOEft ICNIK Mill 

*"<l' 

~ 
1'll IIIVA 
~-ll51tY 

LUI 

LKI 

LKZ 

$ 

_.,~! ll 

! 

KNIK ARW 

IS lolli..E! 

t 
' 

WILLOW 

\..Ut 

• I t ; 

CHUGACH ELECTRIC ASSOCIATION 

.. ,_..er_·~·;~~~Mi$$N .. l'l»4¥JI@~fl..iZ(!IWM1 'ifPI 

Ttl MVA 
540-l!lltV 

rt UNIVERSITY 
(AHCHORA!iE) 

.l:f'l 

""' 

• 

r * · : .. 
ANCHORAGE ~UHI(:IPAL 

LIGHT a POWER 

II'P MILU 
.,....-~_.,-, .... ,, 

M--·-~ ~~ .. 

. ' 
.. ' 1 

•~, 

ft£1110VE it 
f'UfUiii!E 

60LD CREEl< 

L 

ESTf:!L 
IFAIR81.NKSl 

... .... 
r ..... - ...,.. ·- .. ,_ .,..... 

< ~ >4 ........ ~ 

t~:H 

j 
~ .• 

!00.2 !HS!Ai..l..ATIOH 
; 

eol.lf:jj 
IIIW..!Y 
!LU.lWIC 
UJ«. 

---~----~-~------·---' ! i 

; ~ 

~. 

: ~ . ~ 
' I i 

.~. 
l 

I 
r~ .,. 
t 

WATANA 
~(VII. 

cA1i7~~ 
.1. I 
~ ... : r 
; I 

'"'"'"''"""'.__......,..-" ... - -- -f ~.... l 

teo .. v• 
M5/lf!I-IUJCV 

1 t· .. 
..... "t J..;-. 

'' ,,_,, ~j "r>o 
l .; • l ! 
! I I . 
' • . , I - j •. ~ ~ 

.. . .. ··~· ... '' .. "' ,'"· "'*·· J 
6 :& rro MW UNI1 ~ 

• 
·"· I ~ 

:'; t ,~; I 
. •. l . •' I 
I l I 

l I I I I 
1 

-~- ..... ---...;-•.,.,..---...;--... -l __ 
cJ-.. -·-·-...-..1.-,_-.-_t__l. 

4 l 162 UW IJHITS i - '"~""'- '""'•' ---· _. .... __.. ..... ,.. ~_,..,.., 

STAGING 

-~ 1993 
--- 2002 

SUS! TNA 
EHV TRANSMISSION & CONTROL SYSTEM 

PROJECT 
ONE LINE DIAGRAM 

FIGURE I ------ •• ____ ,.,.._rfri?P:f--~ ~- ·~ •. ' 

.!f 

-· .. :.-



,., 
-~ 

. . :'t- ~ ... . .. :! f ., ~ 
. . ~ ' "' ; . ; . 
• • • ' • , •• - •. ~ .··..,;l~--· .~ 
~---- --~~-~~=~:~-.v-.&:Ait-'MCCC + · fM tbtffir-••tthtt8¢rfWP5t~Jt!'t:r tfn+*•"'" L . .!\L~ 

f, --: .. _·:.: ... "":·:~ ·- _;._-::;·;-_;~: ... :::-c.·~:;:;-~: ..... :cc::·:.::::::::---:.·.:--...=t;.;;::,:.:::._ .·.c :C-2;==:-::;·;·; _-. ..:;,·;.;.:::. ;:"-'-·::-.:z"'-.-.:?:l!l.:c.;::;:.:.::::====::o::"\==.,_~--;:~;;:--..:;=.=-•• s;:::::::~::•t:.,..........,..-~~--...:;cr, 

® 
. 

. 

TANAt.tA RIVER SUSITNA RIVER 

.-,. 

ALASKA RANGE • WATANA 

GGLD • _ ~- " • " ITY 
H!LL 'a-~ FAIRBANKS EStER NENANA RIVER •\\ ETNA MOUNTAINS •, .... __ UNIV.ERS 

_, • "i.' )~ TALKE I' "f .--.1'> 

\ ·' -~ . ,, ·'!) ..// . ~' _- ~~=..:-~ r·~· , ~+ ·.r;:,;:frfKNIK 
,, #'"'· ~' % . !I ~ v -~ "" 'f·, .. . 
'-.~ HEALY ~-; • CANTWELL It. ~... I~ ;~. / :_'" 

;) ' CLEAR MEWS ~ ~~. . • ·. GOLD CREEK _:'IILLOW ':!~ 

ALASKAN RAILROAD 

AlASKAN 
RAILROAD 

L~ 

.:-..__ :~ -# ~-~~;;;::::?.\\, - -~ .// -=- ,, .r ·• ' - . ·:~ ,,. ~ '~_;=... MTIOMNcAKLIN1.'),JlK -~,.._ .qlKEETNA. ' • • .. ~- ~~, .,~ • • •· NAT All ~· · 

D~~ATE · • • . SUSITNA RIVER 

NENANA 

TANANA RivER 

' f' 

.._... __ ......, ---
i~ 

LEGEND 

HIGHWAY 
RAILROAD 

PROPOSED SUStTNA 345 kV LINE 

SUB-STATION 

PARK . · · 

1_~). 

SUSITNA 
EHV TRANSMISSION & CONTROL SYSTEM 

PROJECT 
SITE MAP · 

FIGURE 2 

,j 

/P 

0 

FOL[ 
lENG1 

AUTC ... 
.1.. 
FEED 



r 

r 
f 

J 

l 

fJ.·: 
! : ,, 

(:. 

A. ORGANIZATION 

loa Overall Corporate Organization 

This proposal is being made by a joint venture consisting of the Harza 
Engineering Company and Ebasco Services. 

Joint Venture- Parent Companies Figure Al-1 sheets 1 and 2 show the 

corporate organization of the Harza Engineering Company, while Figure 

Al-l sheet 3 shows the corprate organization of Ebasco Services. 

~i nt Venture - Project Organization Figure Al-2 shows how the two 

parent companies form an interlocking joint venture that reiates to the 

proposed project organization for the Transmission and Control Systems 

project. This figure also indicates that the Transmission and Control 

Systems project could be incorporated into the project organization of 

the joint ventur·e•s existing organization for the Susitna hydroelectric 
project. 

l~b Project Organization 

Figure A 1 ... 3 t s the proposed project orga ni zati on for tht~ Transmission 

and Control Systems project. This organization shows how the project 

team of engineers and technical specialists t•Jill be organized to 

accomp1ish the goals of the Power Author-ity with regard to the 

implementation of plans to construct the 345 kV transmission lines and 
substation so 

Figure Al-3 shows the names, positions and project titles of personnel 
proposed for assignment on this project. The proposed location of 

these personnel together with an indication of the percent of time to 

be devoted to the work, whether they are regular company employees or 

an outside hire, the name of their parent company, and the number of 

personnel estimated to be necessary at"e given on the list of project 
positions, Table A-1. 
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The proposed organization wi 11 1 ocate a project manager in Anchorage, 

and he will interface on day to day technical matters with the Power 

hJthority representative for the Transmission and Control System 

Project. An engineering office will be established at Bellevue, 

Washington, and engineering work wi 11 be done there. The coordi na.ti on 
of the engineering design work at the Bellevue office will be done by 
the Project Engineer. 

Joint Venture - Project Organization Since this proposal is being 

submitted by the same joint venture that has been awarded the design 

contract for the Watana dam it is p.· . .;;sibl e to off; r a unique 

opportunity to the Power Authority. If the Transm~ssion and Control 

System Project is awarded to this joint venture, it will be possible to 

integrate the project organization for the Transmission and Control 

System project into the organization for the Susitna Hydroelectric 

Project'" Figure Al-4 shows the integrated organizations. 

The chart of the combined organizations indicates how the Power 

Authority will have access to top level management. It also shows how 

the personnel assigned to the Transmission and Control System project 

will report to the top executive of the joint venture during the 

control period. This chart also shows how the work will be managed by 

the top executives of the fi nns comprising the joint venture. The 

joint venture proposal is based on the concept that the Transmission 

and Control System project can be integrated into the Susitna 
Hydroelectric project organization. 

Integrating the two projects together will pennit the hydroelectric 

project staff to assist in those areas where a combination of efforts 

will be beneficial and where level of effort for the transmission and 

substation design will be intennittent and cannot justify full-time 
persons. 

The combined organization would allow for the coordination of the 

Public Participation and Licensing and Pennitting \'lork. Incorporating 
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these aspects of the Transmission and Control systems project into the 
existing infrastructure will avoid duplication of effort and minimize 
chances fo·r conflicting efforts. 

With the combined project it will be possible to closely coordinate the 
systems studies and the design of substations, CC$nunications, data 
acquisition and energy management systems. Within the substation 
design area it will be possible to assure standardized substation 
1 ayout protection, communication, contra 1 and data 1 oggi ng designs. 

Establishment of design principles, as well as detailed coordination 
and interface for these features of substation design wi 11 be achieved 
by the same team that wi 11 be responsible for the overall systems 
design in the principal contract. Again, this close coordination will 
pennit better coordinated designs, with significant increases in 
efficiency and economy. 

One set of Contract documents can be used for the procurement of major 
electrical equipment for the Watana switcnyard and the transmission 
system substations& This will result in major equipment that will be 
of the same manufacture for the entire Susitna project, with attendant 
benefits in operation, maintenance, engineering and procurement costs. 
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Ebasco Services Incorporated 
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ENGINEERING 
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VICE PR£SIDENT 
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VICE PRESIDENT 
J A. GAUTREA.U 

ENEAOV 
CONSERVA.TION 
VICE PRESIDENT 
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ENGINEERING 
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AND ENGINEERING 
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! T.ABLE A-1 f 

·" i . LIST OF PROJECT POSITIONS 
,,, 

PERSONNEL PROPOSED PERCENTAGE OF TIME DURATION OF TYPE OF PARENT 
FUNCTiotlAL TITLE REQUIRED INDIVIDUAL DEVOTED TO W~RK ASSIGtiJIENT LOCATION EMPLOYEE COMPANY ._ 

Project Manager Transmission 1 W. J. Rom 100 1/83-12/89 Anchorage Regular Ebasco 

Public Parti~ipation Coord. 1 D. Towne 25 1/83-1/85 Anchorage Regular Jones & 
Jones 

Project E!lgineer 1 D. Sandiforth 75 1/83-12/89 Bellevue Regular Ebasco . 

Internal Review Board 
Geotechnical 1 J. Ehasz 5 1/83-12/89 New York Regular Ebasco 

Electrical ~Transmission) 1 J. T. Nikolas 5 1/83-12/89 Chicago Regular Harz a 

Structural (Transmission) 1 R. P. Wengler 5 1/83-12/89 Chicago Regular Harza 
~ 

,..,: J. Thrall 5 1/83-12/89 ; Environmental 1 Chicago Regular Harza 
' i 

-~~ Construction .. D. Duck 5 1/83-12/89 Chicago Regular Harza I 

Lead Engineer 

I Cost & Schedule Control 1 M. J. Varrone 20 1/83-1/85 Anchorage Regular Ebasco 

Lead Environmental 1 R. K. Suttle 60 1/83-1/85 Anchorage Regular Harza 

Regulatory Assistant 1 Fromel i ng 20 1/83-3/89 Anchorage Regular Ebasco/ 
FMAA 

Socioeconomics 1 C. Lawson 20 1/83-1/84 Bellevue Regular Ebasco 

Aquatic 1 D. Beye:r 10 1 /83-l/84 Bellevue Regular Ebasco 

Terrestrial l R. Fairbanks 10 1/83-1/84 Bellevue Regular Ebasco 

land Use 1 T. Atkins 10 1/83-1/84 Bellevue Regular Jones & 
Jones 

Soils/Geology 1 R. Acker 10 1/83-1/84 Bellevue Regularr Harza 

,!_,':-:- ! Water Resources 1 K. Erikson lO 1/83-1/84 Bellevue Regular Ebasco 

Visual/Graphics 1 W. Blair 10 1/83-1/84 Bellevue Regular Jones & 
Jones 

Lead Engineer 1 A. V. Sape 1 ki n 100 1/83-3/89 Bellevue Regular Harza 
Transmission 

Transmission Line Design 1 R. J. Mesa 100 9/87-9/88 Bellevue Regular Harza 
. 

Engineering 1 F. M., Carson 100 1/83-12/84 Bellev.ue Regular Ebasco 
21518 
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FUNCTIONAL TITLE 

Tower Spotti ng 

_.,.. 
f-· 

Undersea Cable Engineer 

Construction Support 
Transmission 

lead Substation Engineer 

Static Var Compensation 

General A~rangement 
Substations 

.... 
)· 

Substation Apparatus Design 

Relay and Control 

Storage and Control 

Building Design 

,... 

PERSONNEL 
REQUIRED 

1 

1 

1 

1 
l 

1 

1 

1 

1 

1 

COfilllunication ;and SCADA-Remote 1 

Tenninal Units 1 

Construction Support 
Substation 1 

System Studies Engineer 1 

Foundation Design 1 
Line and Substation 

Structural Design 1 
Line and Substations 

Contract Document PreparatiDn 1 

Lead Surveyor 1 

lead Engineer Geotechnical 1 

21518 
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TABLE A-1 
LIST .,F PROJECT POSITIONS 

PR(l)QSED PERCENTAGE OF TIME DURATION OF 
!.~"40IVIDUAL DEVOTED TO WORK ASSIGtlt1ENT 

1/83-6/83 
A. Angelos 100 3/84-12/84 

9/87-9/88 

P. A. Nobile 50 6/83-9/83 
9/87-6/88 

K. M. Christiansen 20 6/85-6/87 
3/89-6/91 

G. Scheel 100 6/83-9/92 
J. J. Quinn 20 6/183-9/92 

D. Chu 10 6/83-9/82 

C. J. Eisinger 50 1/87-9/92 

R. J. Fostiak 100 1/84-3/90 

P. Babu 80 6/88-9/92 

J. J. Schalk 40 6/85-12/90 

F. B. Mass 40 6/85-12/90 

R. L. Kuntzendorf 10 6/83-9/92 

L. H. Valeriano 40 6/&3-9/92 

H. M. Cox 20 6/87-12/91 

J. F. Szablya 20 6/83-3/84 

1/83-12/83 
G. Talgar 100 6/84-12/84 

1/88-9/88 

3/83-12/83 
J. J. N. Liu 100 6/84-12/34 

1/88-9/88 

n D .1/'!.A. • • 20 9/84-3/85 "• u • .;n • .r ! c;, - ... ·-,.. 
;JfUO-.;:J/0:7 

H. D. Collet 100 3/83-1/85 
6/87-9/88 

N,. R. Ti 1 ford 15 1/83-1/85 

-~~-~~- ---t#. ~~--·~~-- '''--~·-~ 'j-~~' Ci.•V "4c j,r~.::;,::+:c~,~·-iilli~ 

TYPE OF PARENT 
LOCATION EMPLOYEE COMPANY 

Bellevue Regular Harz a 

New York Regular Ebasco 

Bellevue Reguvar Ebasco 

Bellevue Regular Harza 
Bellevue Regular Harza 

New York Regular Ebasco 

Belle~ue Regular Harza 

Bellevue Regular Harza 

Bell'evue Regular Harza 

Bellevue Regular Harz a 

Bellevue Regular Harza 

Chicago Regular Harz a 

Bellevue Regular Harza 

Bellevue Regular Harza 

Bellevue Regular Ebasco 

Bellevue Regular Harza 

Bellevue Regular Harza 

Bellevue Regular Harza 

Anchorage Regular Harzcs· 

Anchorage Regular Ebasco 

a ~--· ... ~--"""""""'~)'""- ~o~l!jj!!l,~ 



ALTERNATIVE PERSONNEL 

Position 

Project Manager 

Lead Engineer Geotechn1cal 

Lead Enginaer - Ttansmission 

Structural Design 

line and Substations 

R:t 1 ay Engineer 

21378 

Name 

R. Wong 

J. 0. C. Kansog 

N. Mueller 

N. Reese 

A-ll 

I 
• 

Parent Company 

Harza 

Harza 

Ebasco 

Ebasco 

Harza 
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A2. Position Description 

The Joint Venture has developed position descriptions for key pers·annel 
on the organization chart Figure Al-3. Position descriptions have been 

organized as follows: 

Project Management 
Engineering Operations 
Project Control 
Environmental 

Project Management 

Transmission and Control Systems Project Manager (Anchorage) will be 
responsible for day to day liaison with the Power Authority Project 
Manager. He will be the formal link bet\1/een the Power Authoirty on all 
technical elements of the project. 

In accordance with the tenms of the Joint Venture agreement, he will 
work with the Susitna hYdroelectric Project Manager. In conjunction 
with the Susitna hYdroelectric project manager, he will execute 
subcontracts in support of the Anchorage and Bellevue officers, and he 
will be responsible for final approval of personnel assignments. 
Development of employment conditions will be made by the Project 
Manager for the Transmission and Control Systems and the Hydroelectric 
projects together with the Management Committee for the joint venture. 

He will oversee and hold the responsibility for final authorizations 
concerning operations of the Transmission and Contro 1 Systems Project 
team, and he will be directly responsible for formal issue of all 
project documents. Upon receipt of programs for i nvesti gati ons, 

I 

studies and design efforts from the project engineer, the Transmission 

and Control Systems Project Manag~r will be responsible for final 
authorization and budget allocation. 

21378 
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The Transmission and Contro 1 Systems Project Manager wi 11 initiate, 
schedule and chair meetings between project staff and the Power J~uthori ty 
and the .Intern a 1 Review Boa rd. He wi 11 make presentations as nec:essa ry 
to the Power Authority's Board of directors and, when requested, to 
public information forums. 

The Transmission and Control Systems Project Manager will report to the 
ft>tdroel ectri c Project Manager and the Joint Venture Management Committee 
concerning the status of the Project. 

Public Participation Program Coordinator (Anchorage) The Public 
Participation Program Coordinator will be responsible for communicating 
infonmation about the Project's engineering, environmental and cost 
elements to the Power ,Authority Public Participation Office. The 
Transmission Line Coordinator will 'e assigned to the Hydroelectric 
Program Manager•s Staff and will be available at public meetings, 
meetings with Citizen Advisory committees and working groups to assist 
the Power J\tthority in the cu11ection, preparation and d·istribution of 
i nfonnati on. He wi 11 report to the Transmission and Contro 1 Systems 
Project Manager and have direct access to the project engineer and 1 ead 
engineers to provide convenient exchange of information between the 
Project Team and interested individuals and groups. 

Engineering Operations 

Project Engineer {Bellevue) 

The Project Engineer will be the cross-discipline technical leader of the 

transmission and substation project team in Bellevue. He will be 
responsible for directing the overall engineering effort in Bellevue, and 

will coordinate all activities of the Lead Environmental, Transmission 
Line, Substation, Geotechnical and Cost Control Engineers. Furthennore, 
he will be directly responsible to the Transmission and Control Systems 
Project r~anager for the fonnal issue of all project documents from the 
Bellevue office, and for the final authorization of budget allocations. 
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The Project Engineer wi 11 report to the Transmission and Control 
Systems Project Manager in Anchorage. He will advise the Project 
Manager on all engineering matters, and will participate in all 
meetings with the Power Authority. 

Lead Engineer-Substations (Bellevue} The Lead Engineer/Substations 
wil'l be an electrical engineer responsible for the conceptual and 
detailed electrical design of each substation. His design 
responsibilities will include: selection of the switching arrangement, 
protective relaying, major substation electrical equipment, together 

with station service, grounding, control, lighting and miscellaneous 
systems. He will administer and supervise a staff of engineering 
specialists as shown on the organization chart, who will assist him in 
the areas of general arrangement, apparatus design, relay protection, 
communication and SCADA systems design, static var compensation design 
and in the design of substation yards, cuotrol buildings, and storage 
buildings. 

In addition, a systems study engineer who will also perform the systems 
study work on the hydroelectric project will establish the criteria for 
an insulation coordination study and parameters to be followed in the 
substation electrical design5 

The Lead Engineer/Substations wi 11 be responsible for fonnul ati ng 
design criteria and issuing electrical design memoranda formalizing 
these criteria. He will also direct the preparation of the electrical 

techni ca 1 speci fi cations, contract/construction drawings and 
construction/installation quality control memoranda. He will 
coordinate the interfacing of his section's work with that of the 
communications, mechanical, architectural, civil, structural, and other 
disciplines work and with the internal review board. He will also 
coordinate his staff's work with design of the hydroelectric project. 
He will prepare technical analyses of electrical equipment bids and 
provide input to the electrical section of the construction bid 

documents for the substations. 
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He will supervise the review of electrical manufacturer•s submittals 
and in-plant acceptance inspections and tests and coordinate the review 
by other disciplines of all other shop drawings. He will assist the 

~Power Authority and the construction manager•s staff in field 
inspection and testing and project startup. 

Operation and maintenance manuals will be prepared under his 
direction. 

A total listing of substation tasks is given in E2Sl through E2S20. 

Lead Engineer-Transmission {Bellevue} The Lead tngineer-Transmission 
will be responsible for design of all se~tions of the overhead 
transmission line and also the submarine cable crossing of the Knik 
Arm. He will be responsible for establishing the basic design 
criteria, establishing line clearanc~s, conductor selection, insulator 
selection and tower location and design. 

He will administGr and supervise a staff who will provide specialized 
assistance a.s shown on the organization chart in the areas of line 
design, tower spotting, submarine cable design, foundation and 
structure des·i gn. 

A systems study engineer who wil't also perfonn the same work on the 
hYdroelectric project will provide input for the basic electrical 
de.si gn criteria. 

In addition, a further subcontractor will be engaged to provide radio 

and TV interference measurements. 

The 1 ead transmission engineer \li 11 be responsible for preparing design 
memoranda formalizing the criteria. He will direct the preparation of 
the final design specifications, contract/construction drawings and 
construction/installatior.' quality control memoranda. He will 
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l. 

coordir.tate the interfacing of his section's work with that of the other 
disciplines and the internal review board.. He will also coordinate his 
work with the Joint Venture staff on the hYdroelectric project. He 
will prepare technical analyses of equipment bids and provide input to 
the technical sections of construction bid documents. 

He will supervise the review of manufacturer's submittals and in-plant 
acceptance inspections and tests. He will assist the Power Authority 
and the construction manager's staff in field inspection and testing at 
project startup. 

A total list of transmission line tasks is given in ESTl through E2Tl1, 

Lead Geotechnical Engineer {Bellevue) The Lead Geotechnical Engineer 
will be responsible for the review and evaluation of all geotechnical 
data resulting from the field exploration program subcontractors and 
will coordinate with the civil engineer in applying geotechnical 
parameters to the project design. He will carr,y out analyses and 
studies of soil mechanics and rock mechanics bearing on the design of 
the transmission tower and substation foundations. He will be 
responsible for the preparation of specifications and evaluations of 
bids for the tower site and substation soil boring subcontracts. After 
contract award he will be responsible for technical administration c1f 

the subcontractor. 

Lead Surveyor {Anchorage) The Lead Surveyor wi 11 be responsible for 

all transmission line and substation site surveys. He will prepare 
technical specifications for the accuracy and control of field and 
aerial surveys, and will assist in the selection of subcontractors. 
Then he will review and evaluate all field data produced by the 
subcontractors for the transm1 ssi on 1 i ne centerline and substation 
sites. Also, he will oversee the aerial photography and the submarine 
crossing mapping. 
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The Lead Surveyor will supervise the reduction of the plan-profile data 

for input into the computer, and the preparati'on of topographical maps 

for the substation sites and the submarine cable crossing. Then he 

will prepare the property descriptions necessar:y for the Power 

Althority to acquire the right-of-way or substation sites and tt1e 

permits across U.S. Government, State, or Native Lands. 

After the tower spotting has been completed, he will supervise the 

location and referencing of the tower sites. In addition, he will 
establish the baselines and the grades for the substation sites. Then 

after contract ~\wards. he will coordinate all surveying matters with the 

Construction Manager. 

Project Control 

Lead Cost/Schedule Control Engineer {Bellevue) The Lead Cost/Schedule - .,........,__, 

Control Engineer in Bellevue, who reports to the Hydroelectric Project 

Control Manager in Anchorage, is responsbi1e for the control of 

services costs, capital cost and schedules for the activities perfonned 

in the Bellevue office. Reporting to the lead C~Jst/Schedule Engineer 

are Estimators, Se\'"vice Cost Engineers and additional Cost/Schedule 

Control Engineers who will develop and maintain cost and schedule 

baselines for the Project in order to perfonn these control functions. 

Environmental 

Lead Environmental (Anchorage} The Lead Environmental Scientist will 
be responsible for implementing the work plan out~·ined in Section El, 
11 Route Selection and Station Siting. 11 He wili be the Project Team's 

key i ndi vi dua 1 in the exec uti on of en vi ronmenta 1 and •~gul a tory 

programs that are central to the issue of project licensing. He will 

be the principal point of contact with the Power ~thority's and other 

agencies• environmental staff on technical issues, and will provide 

assistance a~ needed to the Publfc Participation Program, engineering 

studies and project control functions. 
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He will supervise a team of specialists as shown on the organization 
chart to establish transmission 1 i ne right-of-way and acquire the 
necessaty land and permits for the transmission line and substations. 
He will be responsible for preparing periodic progress reports on the 
status of environmental program activities. He will also have overall 
responsibility for all technical environmental documents developed by 

the Joint Venture. 

From an administrative standpoint, he will be part of the ~~droelectric 
Project, Regulatory Environmental and Regulatory Programs Managerts 
staff. He will be responsible for managing the costs and maintaining 
the schedule of the en vi ronmenta 1 program. 
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A.3.a SUJ4W\RY OF NUf~BER OF PERSONNEL BY LOCATION 

Anchorage 7 

Bellevue 26 

Home Office 

Harza 5 

Ebasco 3 

TOTAL 41 

A.3.b DATES OF ASSIGNMENT 

Dates of assignment are shown on Table A-1. 
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Job Title: 

Work Location: 
-

Education: 

Special 
Qualifications: 

Professional 
Registration: 

Parent Company: 

WILLIAM J. ROM 

Project Manager 

Bellevue 

Bachelor of Electrical Engineering (Cum 
Laude), Polytechnic Institute of 
Brooklyn - 1954, 

Graduate Courses (Vector and Tensor Analysis), 
(functions of complex variable and appli
cations), (Engineering Economics), 

Alexander Hamilton Institute, Modern BusineSs 1 

Westinghouse Cypak Engineering Design School 

Over thirty years engineering management and 
engineering experience including transmission 
lines, substations, hydroelectric and pumped 
storage projects. Major positions held - Vice 
President, Manager of Engineering and Projects, 
Corporate Chief Electrical Engineer and Project 
Manager. 

Registered professional engineer in the states 
of New York, California, Arizona, Connecticut, 
Florida, Georgia, Iowa, Kansas, Louisiana, 
Maryland, Michigan, Minnesota, Montana, New 
Hampshire, North Carolina, Ohio, Oregon, Pennsyl
vania, Texas, Utah, Vermont, West Virginia, 
Washington, Wisconsin and Wyoming and the National 
Council of Engineering Examiners. 

Affiliations: 

Vice President - U.S. National Committee CIGRE; 
Institute of Electrical and Electronic Engineers, 
Senior Member and Member of Main Power Genera
tion Conunittee; Association of Edison Illumi
nating Companies - Electric Apparatus Group; 
Member - American Society of Military Engineers. 

Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitna Project: 

Ebasco Services Incorporated, 1950 to present. 
Vice ?resident (1 years) - Responsible for total performance of 
Ebasco's Atlanta Regional Office with a staff varying between 400 
and 500. Reporting functions included Manager of Projects, Engineer
ing, Computer Operations, Personnel and Finance. 



WILLIAM J. ROM 
Project Manager 

-2-

Manager of Engineering and Projects <1 years) - Responsible for 
engineering management and project management. Reporting depart
ments included Project Management, Project Engineering, Civil, 
Electrical, Instrumentation· & Control, Mechanical Engineering, 
Purchasing, Operations Planning & Control, Estimating and Cost 
Engineering. 

Corporate Chief Electrical Engineer (1 years); Assistant Chief Elec
trical Engineer <1 year) - Responsible for technical direction of a 
staff of approximately 250 supervising, principal, senior electrical 
engineers and designers in corporate headquarters and three branch 
offices engaged in transmission line, substation, hydroelectric, 
pumped storage as well as conventional steam electric plants. 

Project Manager (~ years) - Transmission Line and Substation Pro
jects. Five separate projects of single and double circuit trans
mission lines including engineering, design and inspection of con
struction. 

Manager of §tandards and Procedures (l year) - Organized new depart
ment to develop technical and administrative procedures for the 
Company. Responsible for directing preparation and reviewing con
tents of engineering specifications and guides for all engineering 
disciplines in the Company. 

Supervising Electrical Engineer (4 years) - Supervising Electrical 
Engineer responsible for directing staff of Electrical Engineers 
and Designers for all electrical facilities including 345kV switch
yard. 

Client 
References: Cincinatti Gas & Electric Company 

Robert P. Wiwi - Vice President, Elec. Operations 
P. 0. Box 960 
Cincinatti, Ohio 45201 
(513) 381-2000 

Idaho Power Company 
Larry G. Tepley ~ Vice President-Engineering 
P. 0. Box 70 
Boise, Idaho 83721 
(208) 383-2200 
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Job Title: 

Work Location: 

Education: 

Special 
Qualifications: 

Professional 
Associations: 

Parent Company: 

DAVID L. TOWNE 

Public Participation Coordinator 

Anchorage 

Bachelor of Arts 
1957, University of Washington 

Expert witness testimony and general reg~latory 
issues; knowledgable of land-use, zon1ng, 
condemnation and less than fee real estate 
acquisition and regulation; experienced in 
conducting public hearings, presentations and 
citizen involvement techniques; experienced in 
local, state and federal operational issues and 
policies. 

Certified Administrator --Washington State 
Recreation & Park Association 

American Planning Association 
lmeri can t.1anagement Association 
National Recreation & Park Association 

Jones & Jones 

Experience and Qualifications Relevant to the Susitna Project: 

1977 to Present: Principal and Planner in the firm of Jones & Jones. 
Responsibilities included administering and conducting various planning 
and development projects for both public and private clients. 

1969 to 1977. Assistant Superintendent and Superintendent of Seattle's 
Department of Parks & Recreation. Responsibiities included the 
planning, developent and administration of the park system under the 
direction of the Major as well as serving on the Planning Commission 
and Board of Public Works for the City. 

o Columbia River Gorge Analysis, Washington. Managed a study of 
the Columbia River Gorge for the State of Washington involving 
the inventory and analysis of natural and political systems. 
This included extensive public involvement and coordination with 
over thirty agencies and organizations. 

o Clark/Cowlitz (JOA) Hydroelectric Project, Washington. 
COordinated the preparation of an Exhibit R for the Federal 
Energy Regulatory Commission relicensing application for the 
JOA. This effort involved recreation and visual planning as well 
as agency coordination. 
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David L. Towne -2-

o Heyburn State Park Analysis, Idaho. Conducted a recreational and 
land management study of Heyburn State Park for the U.S~ 
Department of Justice. The study and findings were us~d as a 
basis for expert witness testimony involving a question of 
reversionary rights. 

o St. Edwards Seminary Feasibility Study, Washington. Managed a 
detailed economic feasibility study of alternative re-use of this 
Hashington State Park facility located in a politically sensitive 
urban area east of Seattle. This study included extensive public 
involvement and visual aids to inform the various interested 
agencies on cost benefit options. 

o Washington Park Management Plan, Oregon. Conducted a study of 
this main downtown 300 acre park re1ating to the development of 
management policies and general site plans. This project 
involved resolving conflicting interests between the 
neighborhood, major cultural institutions leasing property in the 
park, and the regional environmental community. 

o Klamath Basin Transmission, Oregon. Managed the landuse, 
recreational and visual studies for the controversial 500 kV 
transmission through the Klamath Basin for the Oregon Public 
Utility Commssion. The study involved extensive citizen and 
agency involvement in presenting and testing alternative routes. 

0 

0 

0 

For·ward Thrust Program, Seattle, Washington. Responsible for the 
planning and implementation of an approximately 125 million 
dollar capital program for land acquisition and major development 
to park facilities. This program encompassed the purchase of 
over 2,000 acres of 1 and, and tonstructi on of over 175 park 
facilities including major improvements such as the Waterfront, 
Aquarium, Zoo and Freeway Parks. 

Board of Public Works, Seattle, Washington. Served as a member 
and chai nnan of the Board of Public Works who were the 
responsible entity for the bidding, award and construction of all 
City of Seattle public improvement contracts including those for 
the City Light and Water Utilities. 

Seattle Urban Renewal Enter~ri so, Washington. Directed the 
staffing anrl programs for' t is independent o'r•gani zati on whose 
purpose was to advise and assist in implementing the City of 
Seattle 1s industrial, residential and commercial redevelopment 
program. 
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David L. Towne 

Client References: 

1. Columbia River Gorge 
Ms. Karen Rahm 
Director 

-3-

Planning and Community Affairs Agency 
9th and Columbia Building 
Olympia, WA 98504 
(206) 753-2200 

2. JOA-ijvdroelectrit , )ject 
~1r. Byron Ha 1 ey 
Director 
Resource Development Associates 
P.O. Box 512 
01ympia, WA 98507 
(206) 786-1212 

3. Heyburn State Park 
Mr. James Cleat" 
Attorney 
U.S. Department of Justice 
Room 1744 
Lands & Natural Resources Div·ision 
Washington, D.C. 20530 
(202) 633-2847 

4. St. Ed\'la rds 
Mr. Thomas France 
Director of Planning & kqui si ti on 
Was hi ngt.on State Parks Commission 
7150 Clearwater Lane 
Olympia, WA 98504 
(206) 753-2018 

5. Washington Park 
. Mr. John Sewell 
Chief Planner 
Portland Bureau of Parks 
409 S.W. 9th Avenue 
Portland, Oregon 97205 
(503) 248-4526 

6. Klamath Basin 
Mr. Roy Hemingway 
Council Member 
Northwest Regional Power Planning Co unci 1 
155 Cottage Street N.E. 
Salem, Oregon 97310 
(503) 378-5487 
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David L. Towne 

7. City of Seattle 
~~r. Joe Recchi 
Superintendent 
Seattle City Light 
1 015 3rd Avenue 
Seattle, Washington 98104 
(206) 625-3200 

8. Alaska 
Mr .. Paul Diener 
Director of Pub 1 i c \~arks 
t4unicipality of Anchorage 
Anchorage, Alaska 995C2 
( 907) 263-81 60 

Mr. Robert Robertson 
Director 

-4-

Department of Cultural and Recreational Services 
f.1unicipality of Anchorage 
Anchorage, Alaska 99502 
(907) 264-4·365 
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Job Title: 

Work Location: 

Education: 

Special 
Qualifications: 

Professional 
Registrations: 

Parent Company: 

DONALD SANDIFORTH 

Project Engineer 

Bellevue 

Bradford Technical College, England--Higher 
National Certificate of the Institution 
of Electrical Engineers (London}-1955. 

Over thirty-two years ·Of related engineering 
experience. 

Currently Manager of Electrical Engineering in 
the Seattle regional office, responsible for 
the technical and administrative management of 
the Engineering and Design Departments. 

Previously Assistant Chief Electrical Engineer 
in the corporate headquarters in New York. 

Professional Engineer - New York, Louisiana, 
Washington, Florida, Texas, Oregon, Colorado 
and Alaska (pending). 

Affiliations: 

IEEE - Member 
Power Engineering Society - Chairman Working 

Group NPS-2 

Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitna Project: 

Representative 
Experience: 

Client 

Washington Public Power 
Power Supply System 

Carolina Power & 
Light Company 

'-_, .,, 

Project 

230kV and 500 kV 
Transmission Tie Lines 
for 2 1300 ~>i'W nuclear 
plants 

230kV and 500kV swit~h
yards for 4 900 MW 
nuclear power plants 

Position 

Assistant 
Chief · 
Supervisor 

Lead Supervisor 

0 
c,..,. 
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DONALD SANDIFORTH 
Project Engineer 

Client 

Vermont Yankee 
Nuclear Power Corp. 

Alaska P1ower Authority 

Employment 
History: 

-2-

Project 

115kV and 345kV switch
yard for 537 ~W nuclear 
power plant 

138kV switchyard for 
Terror Lake Hydroelec
tric Plant 

Position 

Senior 
Engineer 

Lead Engineer 

Ebasco Services Incorporated, Bellevue, WA; 1982-Present 
• Chief Electrical Engineer 

Ebasco Services Incorporated, New York, NY; 1967-1981 
• Assistant Chief Electrical Engineer, 1979-1981 
• Supervising Electrical Engineer, 1974-1979 
• Principal Electrical Engineer, 1972-1974 
• Senior Electrical Engineer, 1967-1972 

English Electric Company Limited, Tcnbridge, England; 1964-1967 
• District Sales Engineer 

English Electric Company Limited, Liverpool, England; 1961-1964 
• Switchgear Contracts Engineer 

Spooner Food Machinery Company, Ilkley, England; 1960-1961 
• Senior Designer 

English Electric Company Limited, Bradford, England; 1959-1960 
• Designer 

Royal Air Force--National Service; 1957-1959 

English Electric Company Limited, Bradford, England; 1954-1957 
• Junior Designer 

English Electric Company Limited, Bradford, England; 1949-1954 
• Student Apprenticeship 

Client 
References: 

. ' 

Alaska Power Authority 
J. Longacre 
334 West Fifth Avenue 
Anchorage; Alaska 99501 
(907) 276-0001 
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DONALD SANDIFORTH 
Project Engineer 

-3-

Washington Public Power Supply System 
K .. Kirkevold 
Satsop Power Plant 
Elma, Washington 98541 
(206) 482-4428 

Carolina Power & Light Company 
w. Moore or N. Stewart 
Center Plaza Building 
Fayetteville Street 
Raleigh, North Carolina 27502 
(919) 836-6111 

Yankee Atomic Electric Company 
G. Tsouderos - Engineering Office 
1671 Worcester Road 
Framingham, Massachusetts 01701 
(617) 872-8100 
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Job Title: 

Work Location: 

Education: 

Special 
Qualifications: 

Professional 
Registrations: 

Parent Company: 

• 

JOSEPH L. EHASZ 

Internal Review Board and Transition Team -
Geotechnical and Civil 

New York /Anchorage 

B.S. Civil Engineering 
1963, Rutgers University 

M.S. Foundation Engineering 
1965, Rutgers University 

FERC Expert Witness Testimony on various 
hydroelectric license applications.· Expert 
Witness and Testimony on various Nuclear 
Power Plant Applications and lic~nses before 
the USNRC and at ACRS hearings. Numerous 
publications on Civil and Geotechnical Engi
neering. 

Alaska, Arizona, California, Florida, 
Georgia, Louisana, Michigan, Minnesota, New 
Jersey, New York, North Carolina, 
Pennsylvania, Texas, Virginia, Washington 
and West Virginia. 

Ebas'co Services Incorporated 

Experience and Qualifications Relevant to the Susitna Project: 

June 1980 to Present: Presently Chief Consulting Civil Enginee~ 
in the Corporate Offices of Ebasco in New York City. Mr. Ehasz 
is responsible for both the technical and administrative direc
tion of approximately fifty experienced Professional Engineers 
and Registered Geologists. He is responsible to the Vice Presi
dent for all feasibility and siting studies, advanced engineer
ing and special problems associated with hydroelectric projects 
and civil features of all power projects. 

In late 1980 Mr. Ehasz led a technical review effort of the Bath 
County PSP for Allegheny Power Corporation. Th.is review was to 
assess the project design and construction, as well as a review 
of the cost to complete. During the past eighteen months, Mr. 
Ehasz has been responsible for technical input and review of 
various small hydroelectric studies and projects in Alaska. In 
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JOSEPH L. EHASZ -2-
Inter.nal Review Board and Transition Team -
Geotechnical and Civil 

particular, the Grant. Lake Feasibility & Licensing Project and 
the review of the technical requirements and construction of the 
Terror Lake Project. 

May 1979 to June 1980: Chief Design Engineer in the Corporate 
Offices of Ebasco in New York. Mr. Ehasz was responsible for 
both the technical and administrative direction of approximately 
five hundred engineers and designers. He was responsible to the 
Vice President of Engineering for all civil engineering and 
design associated with hydroelectric, fossil and nuclear power 
projects. 

~ay 1977 ~May 1979: Assistant Chief Civil Engineer, respons-· 
ible for all geotechnical engineering within Ebasco as well as 
civil engineering on hydroelectric projects. As head of the 
geotechnical engineering Mr. Ehasz was responsible for the eval
uation of soils and geologic conditions on all power projects 
and established the final design parameters for various soils 
and rock foundations, rock tunnels and powerhouse construction. 

June 1973 to May 1971: Supervising Civil Engineer: responsible 
for the supervision of fifteen to twenty soils engineers and 
lead civil engineers on various power projects. Mr. Ehasz per
sonally was responsible for a unique foundation for a nuclear 
power plant in LOuisiana. This plant is a 1100 MW nuclear power 
plant located about 20 miles upstream from New Orleans. He 
evaluated the foundation conditions and was responsible for the 
final foundation design concept, namely, a "floating founda
tion". This concept was necessary to minimize settlements and 
essentially involves balancing the total structure weight with 
the weight of the soil removed. 

During this period Mr. Ehasz also directed the geotechnical 
investigations and supervised the civil design of the Davis 
Pumped Storage Project, a 1000 MW Project in West Virginia. He 
led an intensive rock mechanics program and evaluation. to eval
uate the potential for utilizing an underground powerhouse at 
the site. He also had given expert testimony in the FERC Licen
sing '1earings for the Project. 

June 19~5 to June 1973: Civil Engineer responsible for various 
hydroelectric project features. Of particular mention with 
respect to large hydroelectric projects is the foundation relat
ed work on two large hydroelectric projects in Turkey. The 
first project was the Gokcekaya Hydroelectric Project which 
involved a 500 ft high thin arch dam and 360 MW powerhouse. The 

CD 
a 
0 
::s 
CD 

c: 
I i» 
I ., 
I -a 
i 0 
lrl ...... 
! . CD 
l () 
~~ 
I 
l-l l :J' \ 
l ~; 
lCD 
j<D 

r " 
i 
r~~~ 

·~I j 

~ l f. 
I 1 

I f 
I 
l 

{' 



I 
I 
( 

I 
I 

JOSEPH L. EHASZ -3-
lnte~al Review Board and Transition Team -
Geotechnical and Civil 

stress conditions were analyzed and the stability analysis was 
perfonned which dictated the various fault excavation and treat
ment beneath the arch dam and thrust blocks. An instrumentation 
program to monitor the dam and foundation program to monitor the 
dam and foundation 'performance was also developed. 

The other project was the Keban Darn and Hydroelectric Develop
ment in eastern Turkey. The Project involved a 680 ft high 
earth and rockfill dam, a 350 foot high concrete gravity dam at 
the intake area and a large spillway. The major problem at the 
Project was the Karstic limestone foundation. He evaluated the 
foundation conditions along and beneath the dam and cuto,ff. ·Mr. 
Ehasz performed various stability analyses for the rockfill dam 
as well as the large gravity dam and spillway. He designed the 
instrumentation system to monitor the perfor.mance of the rock
fill dam and the seepage and groundwater conditions throughout 
the darnsite area; During the five years of his association with 
these two Projects he made 18 trips to Turkey to estriblish the 
actq~l f.i.eld conditions and adapt the design to the actual 
foundations. Mr. Ehasz worked with our Resident Engineers and 
Geologists on the site to complete the Project. Both Projects 
have been operating successfully since 1975. 

During this period Mr. Ehasz also was the responsible geotechni
cal engineer on the construction of the Ludington Pumped Storage 
Project. He was instrumental during construction in solving 
difficult geoteshnical construction problems and has led the 
efforts in monitoring the upper reservoir during first filling. 
The instrumentation of this Project is unique in that it is one 
of the few, if not the only, large reservoir where the actual 
seepage can be ·measured and related to the design conditions. 

Client References: 

Project Name: Bath County Project Review 
Mr. Ralph Haffner 
Director, Power Engineering 
Allegheny Power System/Bulk Power Supply 
800 Cabin Hill Drive 
Greensburg, Pennsylvania 15601 
412/838-6761 
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JOSEPH L. EHASZ -4-
Internal Review Board and Transition Team -
Geotechnical and Civil 

Mr. Richard Sequin 
Plant Manager 
Ludington Pumped Storage Plant 
RR tl, South Lake Shore Drive 
Ludington, Michigan 49431 

.616/845-6264 

Keban & Gokcekaya Hydroelectric Projects 
Mr. Refik Akarun 
Devlet Su Is1eri· 
Bakanlikar, Ankara, Tur1=ey 
Ankara - 90-41-18-1100 

Davis Pumped .Storage Project 
Mr. Ralph Haffner 
Director, Power Engineering 
Allegheny Power System/~ulk Power Supply 
800 Cabin Hill Drive 
Greensburg, Pennsylvania 15601 
412/838-6761 

Waterford Nuclear Power Station 
Mr. David Lester, Plant Superintendent 
Louisiana Power & Light Company 
P. o~ Box "Bn 
Killcna, Louisiana 70066 
504/467-8211 
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JAMES Tr. NIKOLAS 

Job Title: Internal ~eview Board - Electrical (Transmission) 

Location: Chicago 

Education: Master of Science in Electrical Engineering 
1958, Illinois Institute t1f Technology 

Bachelor of Science in Electrical and 
Mechanical Engineering 
1953, Technical Univet"sity of Athens, 
11 Ethni ko.r. Metsovi on Polytec~1ni oh, 11 Greece 

Professional 
Reg·i strati on; Illinois, Indiana, Massachusetts, South Carolina, 

Washington and Greece 

Parent Company: Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 
' . 

July 1959 to Date. Harza Engineering CompanY. Vice President (1978) 
and Head of Electrical Department (1975). Twenty-five years of 
experience, primarily in the electrical design of power stationsj 
including two steam and 16 hydroelectric power· stations, hig-h voltage 
substations, and transmission lines. As head of Electrical Department 
I, he is responsible for departmental administration and staffing, as 
well as for budgeting, scheduling, and electrical design for all
projects assigned to the department. Mr. Nikolas has also served as 
project manager or assistant project manager for a number of power 
generation and substation projects. 

0 15 High Voltage and Extra High Voltage Substation. Supervised 
establishment of design criteria, preparation of layouts, design 
memoranda, plans and specifications, construction drawings, and 
review of shop drawings for a number of substation project (1967 
to present). Representative projects include: 

230 kV SF6 gas-insulated substation, Yacyreta Project, 
Argentina-Paraguay. 
230 kV SF6 gas-insulated switchyard, Hrauneyjafoss Project, 
Iceland. 
Six 115 kV substations, CEL Third Pow~r Project, El Sa 1 vador. 
Four 400/230 kV substations, Karun EHV Transmission Project, 
Iran. 
400 kV switchyard, Karun River Hydroelectric Project, Iran. 
230 kV switchYard and receiving substation, Finchaa Project, 
Ethiopia. 

o Project Manager for the 138/69 kV Duncan Substation Project, 
Jamaica. Director preparation of plans, specifications, and 
construction drawings; provided client liaison (1972-74} • 
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James T. Nikolas -2-

o Lead Engineer for the 230 kV Mossyrock Open-Air Switchyard, WA. 
Developed design criteria, prepared design memoranda, plans and 
specifications (1964-70). 

o Lead Engineer for the 138 kV Karadj SwitchYard and Receiving 
Substation, Iran. Pr·epa red p 1 an~, speci fi cations and 
construction drawings (1959-60). 

o Lead engineer for the 138 kV Angat Switchyard, Philippines 
( 1961 -64). 

0 

0 

0 

0 

7 Transmission Line Projects 
Supervised the preparation of design memoranda and plans and 
specifications for several transmission projects (1967 to 
p~'-f·~ent}. Representative projects include: 

530 kilometers of 500 kV transmission lines, Pakistan. 
900 kilometers of 400 kV transmission lines, Karun EHV 
Transmission Project, Iran. 

~ 200 kilometers of 115 kV transmission lines, El Salvador. 

16 Hydroelectric Generating Station Projects 
Supervised the preparation of electrical design criteria, plans 
and specifications for a number of hydroelectric generating 

Representative projects include: stations (1967 to present}. 
3,000 MW Yacyreta Project, Argentina-Parguay 
1 ,000 MW Karun Project, Iran 
300 MW Uribante Project, Venezuela 
210 MW Hrauneyjafoss Project, Iceland 
180 MW San Lorenzo project, El Salvador 
135 MW Cerron Grande Project, El Salvador 
100 MW Finchaa project, Ethiopia 
80 M\4 Rio Lindo Proj.ect, Honduras 
6 MW La Yeguada project, Panama 

Lead electrical engineer responsible for development of design 
memoranda, preparation of plans and specifications, and review of 
shop drawings for major electrical equipment for various 
projects, L·'Cluding: 

300 MW Mossyrock Hydroelecric Project, WA (1964-70). 
212 MW Angat H.ydroelectric Project, Philippines (1961-64). 
80 MW Karadj Hydroelectric Project, Iran (1959-60). 

Supervised preparation of designs, plans, and specifications for 
expansion of three hydroelectric stations ( 1970 to present):. 

Addition of two 200 MW units at the Boundary Project, WA 
Addition of one 45 t4W unit at the Mayfield Project, WA 
Addition of two 20 MW units at the Rio Lindo Project, 
Honduras. 
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James T. Nikolas -3-

o Project manager for the field acceptance testing of the turbines, 
governors, and generators of the Malpaso Project, Mexico (1972). 
Prepared field testing and commissioning procedures, witne~sed 
field tests on major electrical equipment, and director 
commissioning of the following hydroelectric stations: 

300 MW Mossyrock project, Wa (1969-70). 
80 MW Karadj Project, Iran (1959-60}. 

Client References: 

1. 

2. 

3. 

Yacyreta Hydroelectric Project 
Entidad Binacional Yacyreta (EBY} 
Torre Madero, Pio 20 
Ave. Eduardo Madero 940 
Buenos Aires CP 1106, Argentina 
Ing. Rolando Herron 
Manager, Electrical and Mechanical Engineering 
Tel: 0-11-54-1-361-0038 

San Lorenzo Project 
Comision Ejecutive Hidroelectrica Del Rio Lempa 
Apartado Postal No. 2669 
San Salvador, El Salvador, C.A. 
Ing. Francisco Granadino 
Executive Director 
Tel: 1-503-223454 

Hayden-Blue River 345 kV Line 
Tri-State G & T Assoc~, Incl. 
12076 Grant Street 
Denver, Colorado 80233 
Adrian Rojas 
Tel: 800-525-0454 
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ROMAN P. WENGLER 

Job Title: Internal Review Board - Structural {Transmission} 

Location: Chicago 

Education: Master of Science in Civil Engineering, 
1954, University of Minnesota 

Bachelor of Science in Civil Engineering, 
1952, University of Minnesota 

Bachelor of Business Administration, 
1952, University of Minnesota 

Professional 
Registration: Professional Engineer - Alaska, California, 

Colorado, Florida, Illinois 
Structural Engineer- Illinois 

Parent Company: Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Ptoject: 

1954 to Date: Harza Engineering Company. Vice President (1978) and 
Head, Structural Department (1976). 

0 Responsible for supervision of three Sections assigned to the 
Structural Department. These Sections design and prepare 
drawings for a wide variety of structures including dams, 
powerhouses, bridges, transmission towers, substations and 
penstocks. 

o Assistant Project Director and Project Manager for the Foothills 
Project in Colorado. Responsibilities included supervision of 
the design and preparation of construction drawings for the 300 

0 

0 

0 

foot high Sttonti a Springs Thin Arch Dam. 

Project assignments have progressed from trial load analysis of 
the 250-ft. Mayfield Arch Dam in Washington through analysis and 
design of the 178-meter Karadj Arch Dam, Iran; 606-ft. Mossyrock 
Arch Dam, Washington; and supervision of the design of the 
200-meter Reza Shah Kabir Arch Pam, Iran. 

Responsible for overall work on special studies and computer 
programs utiizing the finite element method for dynamic 
earthquake analysis and elasto-plastic stress analysis. 

Member of Consulting Board for Farraday Dam, Oregon. 
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Roman P. Wengler 

Client References: 

1. Starontia Springs Dam 
Mr. Jack Parsons 

2. 

Denver Water Department 
1600 West 12th Avenue 
Denver, Col ora do 80254 
{303} 623-2500 

Mossyrock 

-2-

t~r. Lynn Larse 
City of Tacoma 
Department of Public Utilities 
P.O. Box 11007 
Tacoma, Washington 98411 
( 206) 383-2471 
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JAMES H. THRALL 

Job Title~ Internal Review Board - Environmental 

Work Location: Chicago 

E:ducation: Doctor of Philosophy in Biological Sciences 
1972, Illinois State University 1 

Master of Science in Biological Science~ 
1967, St. Mary's College 

Bachelor of Science in Biolog~ 
1964, St. Mary's College 

Special FERC License Applications final technical 
review Qual if,ications: 

Professional 
Registration: 

Not applicable 

Parent Company: Harza Engin~0ring Company 

Experience and Qualifications Relevant to the sus~tna Project: 
1974 to Date: Senior Aquatic Ecologist and Head, Environmental 
Sciences Section. DutTes are personnel management, n·ew business 
development, and budget management and final techn ica:i. rev iE~w of 
all environmental assignments carried out by the Company. Re
sponsible for or participated in environmental assessment and 
impact studies for nine domestic and six foreign hydropower 
development projects. 

• 

• 

• 

FERC License Studies for the Stony Creek Pennsylvania 
Pumped Storage Project; evaluated the impacts of reservoir 
development on trout populations. 

Lead Environmental Scientist, Summersville, West Virginia . 
Hydropower Development Study COE. Responsible for impact 
assessment of reservoir water quality and fisheries; down
stream flow rates and water temperature effects on fish 
eries and impacts on white water boating on the lower Gau
ley River, (a premier white water river). Prepared the 
Draft Environmental Impact Statement for the Project. 

Lead Scientist, Boundary Dam Hydropower Modification Study 
(Seattle City Light, Pend Ot·ielle River, Washington). 
Prepared the FERC Exhibit E. Assisted the client at agency 
and public meetings to explain project's environmental and 
socioeconomic impacts. 
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J.t~ES H. THRALL 

Job Title: Internal Review Board - Environ~ntal 

Work Location: Chicago 

Education: Doctor of Philosophy in Biological Sciences 
1972, Illinois State University 1 

Master of Science in Biological Science~ 
1967, St~ Mary's College 

Bachelor of Science in Biolog~ 
1964, St. Mary's College 

Special 
Qualif.ications: 

FERC License Applications final technical 
review 

Professional 
Registration: 

Not applicable 

Parent Company: Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 
1974 to Date: Senior Aquatic Ecologist and Head, Environmental 
Science~ Section. Duties are personnel management, new business 
development, and budget manage1nent and final technical review of 
all environmental assignments carried out by the Company. Re
sponsible for or participated in environmental assessment and 
impact studies for nine domestic and six foreign hydropower 
development projects. 

• 

• 

• 

FERC License Studies for the Stony Creek Pennsylvania 
P~-unped Storage Project·; evaluated the impacts of reservoir 
development on trout populations. 

Lead Environmental Scientist, Summersville, West Virginia • 
Hydropower Development Study COE. Responsible for impact 
assessment of reservoir water quality and fisheries; down
stream flow rates and water temperature effects on fish 
eries and impacts on white water boating on the lower Gau
ley River, (a premier white water river). Prepared the 
Draft Environmental Impact Statement for the Project. 

Lead Scientist, Boundary Dam Hydropower Modification Study 
(Seattle City Light, Pend Orielle Riv8r, Washington). 
Prepared the FERC Exhibit E. Assisted the client at agency 
and public meetings to explain project's environmental and 
socioeconomic impacts. 
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JAHES H. THRALL -2-
Internal Review Board - Environmental 

• Managed and provided final technical review for FERC Li
cense projects such as Kootenai Falls (Montana), Raystown 
(Pennsylvania), and Black Bear Lake (Alaska). Responsible 
for management of the St. Joseph's River Project (Michi
gan, Indiana), Bethel (Alaska) Energy Development Study and 
Strontia Springs {Colorado) Hydropower Project. 

• Carried out fisheries and aquatic impact assessment studies 
including experimental fishing and water quality analysis 
programs for the Sogomoso Project (Colombia), Uribante
Caparo Project (Venezuela), Lower Caroni Project (Venezue
la), San Lorenzo Project (El Salvador), Yacyreta and Corpus 
projects (Argentina and Paraguay). 

• 

• 

• 

• 

• 

Participated in design of fish passage facilities and lab
oratory facilities to be included in both the Yacyreta and 
Corpus projects. 

Lead Environmental Scientist for the South Park, Colorado 
Reservoir Project (Colorado). Directed water quality, 
fisheries, benthos and in-stream flow studies on Tarryall 
Creek, site of a proposed 60,000 acre foot storage reser
voir to supply the City of Thornton's future water needs. 
Assisted client at agency and public meetings. 

Supervised preparation of on environmental report for the 
Bureau of Reclamation on the riverine ecosystems affected 
by the Garrison Diversion Unit Irrigation Project, North 
Dakota. Studies focused on impacts of diversion water on 
terrestrial and aquatic biota, and environmental quality of 
the receiving streams. 

Supervised the preparation of an environmental assessment 
report for the 80,000-acre Lake Andes-Wagner Irrigation 
Development, South Dakota.. Evaluated project impacts on 
terrestrial, aquatic and recreation resources and made 
recommendations for mitigating. 

Project Manager for the preparation of a technical review 
of the U.S. Fish and Wildlife Service's impact and mitiga
tion studies for the Garrison Diversion Project. Review 
comprised assessment of the project's impacts on wetlands, 
waterfowl and native and introduced fish species. 
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JANES H. THRALL -3-
Internal Review Board - Environmental 

• Project Ivlanager for the preparation of a technical review 
of the International Joint Commission 1 s report on the Gar
rison Diversion Unit. Supervised the technical review 
report for the Garrison Conservancy District and presented 
testimony at public hearings held by the International 
Joint Commission in North Dakota. 

• Helped prepare a special report for the Ohio-Kentucky-In
dina Regional Planning Commission {Section 208 of the 
Federal Water Pollution Control Act) on the areawide waste
water management planning and aquatic resources. 

1972 to 1974: Fisheries Biologist, Peace Corps, Smithsonian 
Institute Environmental Program. Worked with the ''Insti tuto de 
Desarrollo de los Recursos Naturales Renovables" (Colombia), 
to develop a fish culture program~ Engaged in studies of a 
fresh-water fish, the Sabaleta/(Brycon henni), doing research on 
its life history and basic ecology. Made limnological studies 
of El Penal reservoir and on the Porce River, Colombia. Advisor 
to the staff of INDERENA (a Colombian conservation agency) in 
the planning of fish culture stations and future fisheries te
search projects. 

1964 to 1966: Assistant Professor and Lecturer, Institute of 
Med1cai Technology 1n Mlnneapolis, Minnesota. 

Client References: 

Project Name: 

Project Name: 

f. 

.. ~.' ' 

Boundary Hydroelectric Project 
Seattle Department of Lighting 
1015 Third Avenue 
Seattle, WA 98104 
Mr. Dean Sunquist 
{206) 625-3056 

Garrison Diversion Project 
Mr. H. M. Engelhorn 
Garrison Congervancy District 
P. 0. Box 140 
Carrington, North Dakota 58421 
(701) 652-3194 
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J~lES H. THRALL -4-
Internal Review Board -- Environmental 

Project Name: South Park Reservoir Project 
Mr. W. F. Ketellapper 
Manager of Planning and Research 
City of Thornton 
Thornton, Colorado 80229 
(303) 289-5801 

' 

0 • 
f\) , 
'""' 0 
(»" 
(') ..... 

~ 
'0 



Job Title: 

Work Location: 

Education: 

Special 
Qualification 

Professional 
Registration: 

Parent Company: 

DONALD J. DUCK 

Internal Review Board - Construction 

Chicago 

Bachelor of Science in Civil Engineering 
1959, Rose Hulman Instit. of Techno
logy 

Responsible for constructability review -
Guri, Uribante, Bath County and TARP. 

Wisconsin 

Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

1980 to Date: Vice President and Head, Construction Management 
Department. Responsible for field construction engineering 
activities. Supervises Resident Engineers assigned to projects 
in the construction phase. Ultimate responsibility for quality 
control, quality assurance, cost and schedule monitoring, 
quantity computation, prog~ess payment and reporting, design 
change implementation and contract change negotiations. Tech
nically and administratively responsible for central office 
scheduling, estimating, constructability review of designs, the 
review and issuance of contract documents, procurement services, 
contract administration and claims evaluation, and for maintain
ing a central staff of construction technical specialists. 
Present major projects in the construction phase include: Guri, 
Venezuela; Uribante Doradas, Venezuela; Foothills, Denver; Bath 
County, Virginia; Summer Falls, Washington; San Lorenzo, El 
Salvado·r; El Nispero, Honduras; Tunnel and Reservoir Plan, 
Chicago. 

1972 to 1980: Deputy Assistant Commissioner - Engineering and 
Research. u. s. Bureau of Reclamation. 

Shared responsibility for coordinating and directing the design 
and construction activities for the $600 million per year USBR 
water resources program. Program included up to ten dams in the 
construction phase as well as canals, tunnels, pipelines, power
plants, pumping plants, and power transmission facilities. 
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DONALD J. DUCK -2 ... 
Internal Review Board - Construct-ion 

• Responsible for resolving major construction problems and 
negotiating major contract disputes. 

• Contracting Officer for 125 construction contracts and 62 
major equipment supply contracts, totaling $906 million; 
led team in continuing effort to improve constructability 
of designs. 

• Led and coordinated activities related to the re-evaluation 
of the ~eisrnicity of the Auburn darnsite following the Oro
ville, California earthquake in 1975. Work included con
tracting for·engineering services. Provided briefings for 
subcommittees of Congress. Participated in selection of 
structure type for the Auburn damsite following the re
evaluation of seismicity of the area. 

• Other major projects with significant involvement include: 
Crystal Dam, CO; Nambe Falls Darn, NM; Current Creek Dam, 
UT; Mountain Park Dam, OK; Palmetto Bend Dam, TX; Choke 
Canyon Darn, TX; Tyzak Dam, UT; Sugarpine Dam, CA; Tiber 
Dam, MT; Buckskin Mountain Tunnel, AZ; Pacheo Tunnel, CA; 
Vat and Stillwater Tunnels, u~; Bacon Tunnel, WA. 

1967 to 1972: Chief, Field Engineering Division, Grand Coulee 
'I'hirdPowerplant, Grand Coulee, WA. USBB. Responsible for all 
field construction activities; directed the engineering, inspec
tion, and field control of the contractors' operations including 
construction safety. Project included modification and reloca
tion of major electrical facilities, one of the most comprehen
sive controlled-blasting pro<,Jrarns associated with a hydro proj
ect, tunnel excavation in existing concrete dam by both blasting 
and non-blasting methods, construction of cellular cofferdams, 
large concrete gravity dam, and powerplant (3900 MW in six 
units). 

1963 to 1967: Chief, Civil Engineering Division, Yellowtail 
Dam, Fort Smith, MT., USBR. Responsible for the engineering and 
inspection of the civil activities of the contractors' opera
tions including safety. Project included diversion tunnel; 
inclined spillway tunnel; large concrete arch dam; powerplant 
and four turbine-generating units; and composite embankment and 
concrete afterbay dam. 

1959 to 1963: Supervisory Construction Engineer, Flaming Gorge 
Dam, Dutch John, u~. USBR responsible for supervising inspec
tion of contractors operations including safety on an assigned 
shift. Project included a diversion tunnel; inclined ~pillway 
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DONALD J. DUCK -3-
Internal Review Board - Construction 

tunnel; large concrete arch dam; and powerplant housing three 
turbine generating units. 

1951 to 1954: Chief of Surveys, Air Installations. USBR. USAF 
Elmendorf AFB, ·Alaska. Field surveys for des~gn and 
construction of both new and rehabilitation roads, railroads, 
airfields, water, sewer, utilities, and remote radar 
installations. 

Technical Papers: 

Client References: 

"Tunnel Excavation-Grand Coulee Third 
Powerplant," Rapid Excav. and Tunnel. 
Conf., 1972. 

"Safety Requirements Point Way to Versatile 
Nonelectric Rock Blasting Methods Used at 
Grand Coulee's Third Powerplant," Reclama
tion Safety News, 2nd Qtr, 1971. 

"Blasting-Mass Concrete' Removal-Third Power
plant Forebay," Construction Report, Grand 
Coulee Third Powerplant. 

"Cons.truction of Grand Coulee Third Power
plant," Journal of the Construction Divi
sion, ASCE 1975.--

"Reclamation and Western Development," Sym
posium on Inland Waterways for Navigation, 
Flood Control and Water Diversions, 3rd 
Ann. Symp. Waterways, Harbors and Coastal 
Eng. Div. ASCE, Aug. 10-12, 1976. 

"Better Contracting for Underground Con
struction". Participated on Subcownittee 
No. 4 - Contracting Practices, National 
Academy of Sciences, u. s. Committee on 
Tunneling Technology. 

Project Name: TARP 
The Metropolitan Sanitary 
District of Chicago 
100 E. Erie Street 
Chicago, Illinois 60611 
Jospeh H. Irons 
Ronald A. Newbauer 
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DONALD J. DUCK -4-
Internal Review Board - Construction 

Project Name: 

Project Name: 

Frank E. Dalton 
(312) 751-5600 

Bath County p·Jmped Storage Project 
Virginia Electric and Power Company 
Powerstation Engineering and Construction 
P.O. Box 564 
Richmond, Virginia 23204 
Mr. J. M. Hagood, Jr. 
(804) 771-6103 

CVG - Electrificacion Del Caroni, C.A. 
Direccion Obras de Guri 
Apartado No. 62413 
Caracas, Venezuela 
Dr. Luis Del Rio 
Tel 011-582-921155 
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Job Title: 

Work Location: 

Education: 

Special 
Qualifications: 

Professional 
Registration: 

MICHAEL J. VARRONE 

Lead Engineer - Cost Control 

Bellevue 

Adephi University - MBA 
City College of New York - BE (Civil) 

Over 12 years related experience 

Professional Engineer - New York 

Affiliations: 

ASCE - Associate Member 

Experience and Qualifications Relevant to the Susitna Project: 

Registered Professional Engineer with over 12 years experience 
in civil engineering and cost and schedule control for major 
hydroelectric and steam electric generating stations. Present 
responsibilities include engineering and construction planning, 
scheduling, budgeting, monitoring, analyzing and reporting cost 
and schedule status both in the home office and at the construc
tion site. 

• Previous responsibilities included developing conceptual 
structural design criteria, reviewing design drawings, 
coordinating fabrication, erection and construction schedules, 
preparing and administering structural contracts, obtaining 
perrnits, performing shop and field inspections and resolving 
contract disputes. 

Representative 
Experience: Ohio Power Company 

Racine Hydroelectric Project 

Houston Lighting & Power Company 
Limestone Steam Electric Station 

Washington Public Power Supply System 
WNP-3 Nuclear Project 

Florida Power & Light Company 
St. Lucie Nuclear Project Unit 2 
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Michael Jo Varrone -2-
Lead Engineer - Cost Control 

Employment 
History: Ebasco Services Incorporated (1980-Present) 

Cost/Schedule Control Engineer 

American Electric Power Service Corporation 
(1974-1980) 
Engineer 

Consolodated Edison Company of New York 
(1970-1974) 
Associate Engineer 
Assistant Engineer 
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RICK K. SUTTLE 

Job Title: Lead Environmental Scientist 

Work Location: Anchorage 

Education: Master of Landscape Architecture 
1978, University of Michigan 

Bachelor of Science in Natural Resources 
1975, University of Michigan 

Parent Company: Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

Mav 1978 to Present: Landscape Architect, Land Resources and 
Environmental Sciences Department. Responsibilities include 
recreation planning and design, environmental planning and 
impact analysis, facility siting studies, visual impact 
assessment, and mine reclamation. 

• 

• 

• 

Black Bear Lake Hydroelectric Project, Alaska. Conducted a . 
visual impact assessment study and developed a recreation 
plan for Exhibits V and R of the Black Bear Lake FERC Li
cense Application. Also conducted a transmission corridor 
alternative evaluation study as part of Exhibit W. Devel
oped mitigation measures for identified adverse impacts 
and land management measures for transmission line routing 
and construction. 

12th Street Hydroel~ctric Project, Virginia. Provided an 
evaluation of the impacts on existing recreation resources 
and potential for additional recreation associated with the 
restorati.o.tl of an existing small hydroelectric site in 
Richmond, Virginia. 

Summersville Modification Study, West Virginia. Identified 
and evaluated recreation and aesthetic resources associated 
with feasibility of adding hydroelectric power to an exist
ing flood control and recreation reservoir. Study incll:'!.ded 
an on-site survey of whitewater boaters to aid in evaluat
ing the potential impacts that alternative flow release 
patterns might have on whitewater boating. Evaluated po
tential effects on downstream fishing and developed a con
ceptual recreation plan. Also probed the effects different 
reservoir levels would have on reservoir-based recreation 
activities and resources. Aesthetic study included the 
evaluation of a river stretch recommended for inclusion 
into the National Wild and Scenic River System. 
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RICK K. SUTTLE -2-
Lead Environmental Scientist 

Raystown Hydroelectric Project, Pennsylvania. Developed a 
recreation plan and cost estimate for Exhibit E of the FERC 
License". Application. Devised mitigation measures to reduce 
project impacts on existing resources. 

• Boundary Dam FyCI:_~oelectric Project Expansion, Washingtol!. 
Developed repr~ts on land use, recreation and aesthetic 
resources for Exhibit E of the FERC License Application~ 
Studies included descriptions of existing recreational 
opportunities and use, land use and visual resources, de
velopment of a recreati<.~n plan, assessment of net effects 
on visual and recreation resources, and development of land 
management and resources protection measures. 

• Bath County Pumped Storage Project, Virginia. Developed a 
recreation master plan for the borrow area. Report in
cluded an area design concept, area master plan, de~ign 
details and estimated development costs. Additional stud
ies involved evaluations of recreation demand, need and 
national trends and their effect on projected recreation 
use and development of proposed recreation facilities. 
Additional studies also involved coordination with FERC 
itself. 

• Kootenai River Hydroelectric Project, Montana. Developed a 
recreation plan and conducted a visual impact assessment 
study using the U.S. Forest Service's computerized VIEWIT 
program for Exhibits R and V of a FERC license application. 
Developed mitigation measures for identified adverse im
pacts which included shoreline modification and development 
of flow distribution structures. Also prepared expert 
witness testimony on recreation and visual resources in 
support of the client's application for license. 

• St. Joseph Fiver Hydroelectric Project, Indiana & Michigan. 
Performed the analysis of benefits and adverse impacts of 
hydroelectric developmen·t along the St .. Joseph River, upon 
recreation, scenic and historic resources. Studied poten
tial impacts of construction and operation alternatives 
associated with developing additional generating capacity 
at five low-head hydroelectric dams for a report to the 
U.S. Department of Energy. Recommended mitigating measures 
for identified adverse impacts. 

Client References: 

Bath County 

(1 

; \ :i 
>' 

Mr. Jim Hagood, Jr. 
Director of Hydroelectric Engineering 
Virginia Electric and Power Company 
P. 0. Box 564 
Richmond, Virginia 23204 
804/771-6103 
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RICK K. SUTTLE -3-
Lead Environmental Scientist 

Black Bear Lake 

Kootenai 

Rays town 

Summersville 

St. Joseph River 

Boundary Dam 

Mr. Brent Petrie, Project Manager 
Alaska Power Authority 
334 West Fifth Avenue 
Anchorage, Alaska 99501 
907/276-0001 

Mr. William T. Nordeen, General Manager 
Northern Lights, Inc. 
Sandpoint, Idaho 83864 
208/263-2163 

Mr. Robert C. Richert 
Water Resources Manager 
GPU Service Corporation 
P. 0. Box 1018 
Reading, Pennsylvania 19603 
215/921-6545 

Mr. Gerry Baumgardner 
U.S. Army Corps of Engineers, 

Huntington District 
Huntington, West Virginia 
304/529-5639 

Mr. William Stelle 
Chief Civil Engineer 
American Electric Power 

Service Corporation 
2 Broadway 
New York, New York 10004 
212/440-9000 

Mra G. Wayne Bishop 
Director of Civil Engineering 
City of Seattle - City Light Dept. 
1015 Third Avenue 
Seattle, Washington 98104 
206/625-3000 
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Job Title: 

Work Location: 

Education; 

Special 
Qualifications: 

Professional 
Registration: 

Parent Company: 

RICHARD H. FROEMLING 

Permits Coordinator 

Anchorage 

Valparaiso University, B.S.-Business 
Administration 

Selected Courses in Government Contracts 

Involvement on several Alaska Projects; 
permits, coordination and administration, 
lands research/acquisition, contracts 
administration .. 

None 

Frank Moolin & Associates, Inc. 

Experience and Qualifications relevant to the Susitna ~reject: 

September, 1980 to Present: As Manager of Land Use Planning for 
Frank Moolin & Associates in Anchorage, Mr. Froemling serves as 
a control point in the area of lands authorization and planning 
for all FMAA project management and engineering contracts. Pro
vides a separate marketable service for lands research, negotia
tions and other consultative work in the area of land use planning. 

• Researched land status for the City cf Barrow and surround
ing federal and native lands for the North Slope Borough's 
Barrow Utility System. Planned and managed programs of 
contacting local native residents for acquisition of appro
priate property rights. Conducted negotiations involving 
numerous lands issues with the Navy, the region;al corpora
tion, village corporation, related stat~ and federal agencies 
and the City of Barrow. 

• 

Was involved in lands status and permit coordination for 
the Valdez Container Terminal Project. Permit modifications 
due to design Inodifications were drafted and forwarded to 
appropriate agencies. 

Previous to his current position, Mr. Froemling served as 
Administrative Assistant to the Vice President of Engineering. 
He was responsible for the formalization of the design and 
administrative procedures in FMAAes engineering department. 

-
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RICHARD H. FROEMLING 
Permits Coordinator 

-2-

• Mr. Froemling' s ini·tial position at FMAA was as Supervisor 
of Contracts Permits and Permissions. He prepared and ad
ministered contractual documents relating to all business 
endeavors, including those relating to proposals, contracts 
and subcontracts. He directly coordinated with governmental 
permitting agencies such as the U.S. Army Corps of Engineers, 
Bureau of Indian Affairs, Department of the Navy, Depart
ment of Natural Resources, Department of Environmental Con
servation and Division of Occupational Safety and Health. 

He also created engineering services documents for the 
Barrow Utilities System project and was involved in 
contract administration for the Valdez Container Terminal 
project. 

Employment 
History: 

November 1976 to June 1980: Brokers Title Company, Anchorage, 
Vice President-of Title Operations. He directed operations of 
the title company. 

June 1970 to October 1976: Northwest A~rlines, Senior Sales 
"itepresentati ve. 

Client 
References: 

Project Name: Barrow Utilities System Project 
Irving Igtanloc, Director of Public Works 
North Slope Borough 
Barrow, F ... laskf:l 
(907) 852-2611 

-
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CHRIS E«- LAWSON 

Job Title: Socioeconomics Coordinator 

Work Location: Bellevue 

Education: Western Illinois University, B.s.· 
Geography, 1976 

University of Washington, ~.A. 
Geography, 1979 

Special 
Qualifications: 

Oregon Energy Facility Siting Council 
Expert Witness Testimony - i982 

Professional 
Registration: None 

Parent Company: Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitr~a Project 

November 1979 to Present: Presently Senior Associate Resource 
Planner in theBellevue, Washington office of Envirosphere Com
pany, a division of Ebasco Services Incorporated. Mr. Lawson 
has been responsible for performing economic, social, land use, 
and recreation studies for varioos environmental projects con
ducted by Envirosphere. 

o Has worked on several water resources projects, including 
the preparation of the FERC license application Exhibit E 
for two Puget Sound Power and Light Company hydroelectric 

• 

projects in Washington. For the Nooksack Falls Project, 
Mr. Lawson prepared the socioeconomic report and portions 
of the recreation report, and assisted on the land use and 
aesthetics reports. Responsibilities for the Sandy Creek 
Project Exhibit E involved review of the four social sci
ence reports. Mr. Lawson also developed the socioeconorr.ic 
and land use studies for the environmental impact statement 
on the Ak Chin Water S uppl~· Project in Arizona, under taken 
for the u.s. Bureau of Indian Affairs. 

Extensive experience with environmental studies of trans
mission lines. Mr. Lawson performed several land use and 
socioeconomic tasks in the preparation of the environmental 
impact statement for a proposed Pacific Power and Light 
Company 500 kV transmission line from Eugene to Medford, 

. ' ,., . .,.. .. "\.... ,.,... . "'- - ""~... . 
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CHRIS E. LAWSON 
Socioeconomics Coordinator 

• 

Oregon. The EIS was prepared in, . .a. third-party role for the 
u.s. Bureau of Land; Marfagem·ent, .. dwith the Bonneville Power 
Administration and Oregon Department of Energy also involv
ed as cooperating parties. Specific project responsibili
ties included participation in routing studies, technical 
investigations of agricultural, forestry, floodplain and 
socioecunomic (including human health} impacts, preparation 
of EIS sections for these elements, and expert witness 
testimony before the state siting council. Mr. Lawson also 
conducted socioeconomic studies and assisted on the fores
try and agriculture studies for an EIS on a proposed Bonne
ville Power Administration 230 kV power .line in the Flat
head Valley area of Montana, and had a major role in a 
study of non-transmission line alternatives to this proj-
e~t. · 

Assigned primary responsibility for several major compo
nents of a socioeconomic study performed for a client seek
ing to relocate a large work force in Montana (client con
fidential}. The project required Envirosphere to recommend 
a course of action on the basis of analyses of baseline 
economic, social, demographic, political, public service 
and related conditions; the potential socioeconomic impacts 
resulting from relocating several hundred workers, and 
hiring more in the local conununity; and location-sensitive 
business cost factors. 

• Much of Mr. Lawson's experience has concerned public land 
management and planning efforts. He was responsible for 
the economic, demographic and forest use components of 
socioeconomic overviews of the Mt. Baker-Snoqualmie and 
Colville National Forests in Washington, prepared for the 
u.s. Forest Service~ Similar project work involved parti
cipation on a socioeconomic overview of the Wenatchee 
National Forest in Washington, baseline socioecono1nic char
acterization for·a Bureau of Indian Affairs forest manage
ment plan for the Hoopa Indian Reservation in northern 
California, and studies of the economic effects of proposed 
timber management changes for Bureau of Land Hanagement 
lands in western Oregon. 

August 1979 to November 1979: Mr. Lawson served in the research 
division of the Washington Department of Commerce and Economic 
Development, performing a variety of research and public contact 
tasks. He assisted the division's economists in revision of the 
Washington Projection and Simulation Model, including research 
on major construction projects in the state and future trends in 
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CHRIS E. LAWSON 
Socioeconomics ·coordinator 

-3-

the agriculture and forest products sectors. Mr. Lawson also 
prepared briefing papers on socioeconomic conditions of various 
areas of the state for the governor and department officials, 
and responded to agency, business and citizen requests for 
economic information on Washington State. 

June 1978 to September 1978: Mr. Lawson was an administrative 
intern wit~the research division of the Washington Department 
of Commerce and Economic Department. His major responsibility 
was to prepare a review of local economic development plans and 
economic assessments for regional subdivisions of the state • 

September 1976 to August 1977: Mr. Lawson served as a planner 
on the staff of the Western Illinois Regional Council. This 
experience involved providing technical assistance to local 
governments; developing grant applications, preparing regional 
land use, housing and manpower reports; conducting a water rate 
study for a municipal $ystem; and performing A-95 reviews. 

Client References: 

Project Name: Nooksack Falls Project, Sandy Creek Project 
Terry Oxley 
Puget Sound Power and Light Company 
10608 N.E. ~ourth Street 
Bellevue, Washington 98004 
(206) 454-6363 

Project Name: Ak Chin Water Supply Project 
James R. Crowther 
u.s. Bureau of Indian Affairs 
3030 North Central Avenue 
Phoenixr Arizona 85012 
{602) 241-2275 

Project Name: Eugene-Medford 500 kV Trans~ission Line 
Ron Smith 
u.s. Bureau of Land Management 
P.O. Box 2965 
Portland, Oregon 97208 
(503) 231-6951 

Project Name: Flathead Valley Reinforcement Project 
Judy \vooaward 

. . . - '" 

Bonneville Power Administration 
825 N.E. Multnornah Street 

' .. "" ........ 
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CHRIS E. LAWSON 
Socioeconomics Coordinator 

-4-

Portland, Oregon 97208 
(503) 230-4997 

Project Name: Mt. Baker-Snoqualmie, Colville, Wenatchee 
National Forest 

Forest Socioeconomic Overviews 
Arnold Holden 
U. S. Forest Service , Reg ion 6 
319 s.w. Pine Street 
Portland, Oregon 97201 
(503) 221-2877 

Project Name: B4~ Timber Management Study 
Robert Vincent (representing the Association of 

Oregon and California Counties) 
176 Evergreen Road 
Philomath, Oregon 97370 
(503) 929;:..5635 
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Job Title: 

Work Location: 

Education: 

Professional 
Affiliations: 

Special 
Qualifications: 

Parent Company: 

DONALD L. BEYER 

Aquatics Scientist 

Bellevue 

Ph.D., University of Washington, 1977, Fisheries 
Science 

M.S., University of Washington, 1973, Fisheries 
Science 

B.S., Oregon State University, '1970, Fisheries 
Science 

American Institute of Fishery Research Biologists 
American Fisheries Society 
Pacific Fisheries Biologists 
American Association of the Advancement of Science 
American Water Resources Association 

Over twelve years experience including: transmission 
line siting; design and coordination of aquatic 
monitoring programs a.nd studies; stream ecology 
and aquatic habitat assessment; aquatic 
toxicology; hydroelectric and thermal generating 
plant licensing and environmental impact 
statements and assessments. 

Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitna Project 

Senior Aquatic Ecologist, Bellevue Office of Envirosphere Company, a 
division of Ebasco Ser·vices Incorr9rated. (Since 1978). 

Responsibilities have encompassed the design, coordination and 
involvement in numerous environmental prugrams and licensing efforts 
including: environmental impact statements for transmission line 
routing; license applications for small hydro facilities in the Pacific 
Northwest and Alaska; National Pollutant Discharge Elimination System 
pennits and rail road corridor siting; and impact analysis of 
energy-related projects on ecosystems. Recent efforts have included 
studies on water quality problems in Grays Harbor, Washington; impacts 
of siltation on the aquatic resources of specific streams in Grays 
K:irbor County; log storage effects on the Columbia River; impact 
prediction for cooling water withdrawal from the Chehalis River; and 
presentation of testimony to the Washington State Energy Facility Site 
Evaluation Council in defense of the Washington Public Power Supply 
System's fisheries monitoring program in relation to NPDES 
modifications. Also, Dr. Beyer has completed the field techniques, 
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Dona 1 d L. Beyer -2-

computer techniques, and negotiation courses involving the U.S. Fish 
and Wi 1 dl i fe Service In stream Flow Incrementa 1 Methodology. He has 
applied this methodology (IFG) to several streams in the Pacific 
Northwest to assess i nstream f'l ow requirements. 

Employment History: 

University of Washington 
Fisheries Resean:h Institute 
Fisheries Biologist (1 year) 

Responsibilities included design and coordination of activities on 
three studies: ( 1) en vi ronmenta 1 impact of dri 11 i ng fluid discharges 
from an offshore drilling operation; (2) effects of simulated cooling 
tower blowdown on salmonids; (3} effects of a polyelectrolyte (used to 
remove suspended sediments from water) on salmonids; and (4) effects of 
copper, zinc, and other cooling system corrosion products on 
salmonids. The drilling fluids study was conducted on a drilling rig 
in lower Cook Inlet, A1aska; the other studies were cer.ducted at the 
Fisheries Resean:h Institute, University of Washington. 

Research Assistant ( 3 years) 

Responsibilities included planning ~nd conducting experiments with a 
hYperbaric chamber and associated electronic gas concentration 
monitors, including analysis and presentation of data. Additional 
studies included bioassays of smelter wastes, surveys of marine 
organisms at a slag fill site, investigation of algicide-related fish 
kills, and resumption of feeding by steelhead (Salmo gairdneri} 
following spawning. 

Research Assistant (3 years) 

Responsibilities included planning and coordinating a study on the 
effects of salmon cannery waste on water quality and intertidal 
organisms in relation to canneries at Petersburg, Alaska; b"ioassays 
(with salmonids) of salmon cannery waste; and analysis and presentation 
of data. 

Environmental Impact Statements and Licensing Efforts 

• Eugene-Medford Transmission Line Environmental Impact Statement, 
UoS. Department of Interior, Bureau of Land Management 

• Flathead Valley Transmission Line Environmental Impact Statement, 
Bonneville Power Administration 

..-.· 

-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ' ' 
I 
I 
I 
I 
I 
I 
I 
I 

Donald L. Beyer -3-

• Navajo Railroad Environmental Impact Statement, Con Paso Coal 
Company. 

• Washington Public Power Supply System National Pollutant Discharge 
Elimination System Pennit Submittal and Hearings. 

• Nooksack Falls Hydroelectric Project License Application to the 
Federal Energy Regulatory Commission9 Puget Sound Power and Light 
Company. 

• Sandy Creek Hydroelectric Project License Application to the 
Federal Energy Regulatory Commission, Puget Sound Power and Light 
Company. 

• Grant Lake Hydroelectric Project License Application to the Federa 1 
Energy Regula tory Commission, Alaska Power Authority. 

White Salmon River Hydroelectric Project Fish and Wildlife Study 
Plan submitted to the Federal Energy Regulatory Commission, 
Klickitat County Public Utility District. 

22778 
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Job Title: 

Work Location: 

Education: 

Professional 
Affiliations: 

Special 
Qua1ifications: 

Parent Campa ny: 

RONALD L. FAIRBANKS 

Terrestrial Bi o 1 ogi st 

Bellevue 

M.S., University of Washington, 1979, Wildlife 
Ecology and Biostatistics 

B.S., University of Washington, 1972, Wildlife 
Sciences 

Northwest Scientific Association 
Pacific Northwest Bird and Mammal Society 
The Wildlife Society 
Xi Sigma Pi National ForestrY Honor Society 
Certified Wildlife Biologist, the Hildlife Society 
Certified SCUBA Diver, Professional Association of 

Diving Instructors 

Nine years experience in the design, coordination, 
and conduct of comprehensive environmental 
monitoring programs, ecological research, and 
ecological inventories, including Environmental 
Impact Statements for EHV transmission line 
projects. 

Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitna Project: 

Principal Wildlife Biolgist/Environmental Program Manager, Bellevue 
Office of Envirosphere Company, a division of Ebasco Servict:·s 
Incorporated (si nee 1976). 

Responsibilities are distributed over a variety of projects that 
include supervising: 

• Vegetation and wi 1 dl i fe fie 1 d studies and the preparation of those 
respective sections of Exhibit E of the FERC license application 
for the Grant Lake Hydroelectric Project, Alaska, for the Alaska 
Power Authority. 

• All biological studies and the preparation of the biological 
sections of a Study Documentation Report, including a Wetlands 
Assessment, and Environmental Impact Statement for a 230 kV 
transmission 1ne project in northwestern Montana for Bonneville 
Power Administration. 

y, 
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Ronald L. Fairbanks -2-

• All biological studies and the preparation of the biological 
sections of a Techni ca 1· Investigations Report and En vi ronmenta 1 
Impact Statement for a 500 kV transmission 1 i ne project in 
southwestern Oregon for the Bureau of Land Management. This was a 
third party EIS sponsored by Pacific Power and Light Company. 

• Preparation of terrestrial ecology impact assessments for a wide 
variety of electrical power generation alternatives throughout the 
Railbelt region of Alaska for Battelle. 

And program managing: 

• Of an extensive environmental monitoring program associated with 
Washington Public Power Supply Nuclear Projects 3 and 5 in 
southwestern Washington for 2 years. Program involved field and 
laboratory studies of water quality~ aquatic ecology, terrestrial 
ecology, and air quality and required a full-time staff of 
approximately five scientists and technicians. 

• For an eva 1 uati on of the effects on wi 1 dl i fe of wi 1 derness versus 
multiple-use management of a forested watershed in western Oregon, 
for review of wildlife-forestry conflicts associated with a Bureau 
of Land Management Plan in southwestern Oregon, and for the 
preparation of an annotated bibliography on Roosevelt Elk. 

Also pa rti ci pated and reviewed studies concerning the uti 1 i zati on of 
shrub-dominated habitats hy wildlife in a proposed strip mine expansion 
ar~a in southeastern Montana. 

Perfonned assessments of the impacts on vegetation and wi 1 dl ife of a 
\'/ide variety of electrical power generation alternatives in 
southcentral Alaska. 

Field Supervisor (2 years} 

Responsible for supervision and implementation of ecological field 
studies in connection with the Washington Public Power Supply System 
Nuclear Projects 3 and 5 in southwestern Washington. These studies 
included extensive ecological sampling of aquatic and terrestrial 
ecosystems, water quality monitoring, toxic:ty experimentation, as well 
as special field studies such as ultrasonic tracking of salmonids. 
Responsible for review of baseline wildlife studies conducted for the 
B. C. fiydro and Power hJthority En vi ronmenta 1 Report concerning a 
proposed coal-fired power plant near Hat Creek, British Columbia. 

Employment Hi story: 

Rocky Mountain Arsenal, Department of Army 
Ecosystems Analysis Division 
Biostatistician (1 year} 
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Ronald L. Fairbanks -3-

Responsible for: design and implementation o' an ecological sampling 
program to detenni ne population sizes, habitat preferences and 
reproductive success of terrestrial and aquatic vertebrates and some 
invertebrates, and the distribution of vegetation on Rocky Mountain 
Arsenal; design of the sampling program for pesticides, heavy metals 
and other contaminants in soil and plant and animal tissue. Wildlife 
species emphasized in these studies included mule deer, small mammals, 
hawks and owls, waterfowl, and songbirds. 

John Graham and Company 
Environmental Studies Group 
Terrestrial Ecologist (1 year) 

Responsibilities included studies for a variety of environmental impact 
assessments and natural resource inventorieso Major projects included: 
environmental impact assessments for proposed developments in 
Washington State; operation and maintenance of Fern Ridge Reservoir, a 
Corps of Engineers project in western Oregon; and natural resource 
inventories for the Chena River Lakes and John Day Lock and Dam Master 
Plans, both Corps of Engineers projects on the Chena and Tanana Rivers 
(Alaska} and the Columbia River (Washington and Oregon), respectively. 

As an independent contractor, analyzed six years of data and prepared a 
report presenting a review of procedures from a deer population 
mon-1 tnri ng program for the Washington Department of Game; conducted an 
ecological survey of a western Washington site and prepared a report 
desc~;bing ecological conditions and ecological impacts of proposed 
development for the Quadrant Corporation, A Weyerhaeuser Company. 

University of Washington 
Center for Quantitative Sci enc~ in Fisheries, Forestry and Wi 1 dl i fe 
Teaching Assistant (1 year) 

Responsibilities included teaching and lecturing for undergraduate 
biostatistics courses. 

University of Washington 
College of Forest Resources, Wildlife Science Department 
Research Assi'stant (1 year) 

Evaluated deer and elk census methods in western Washington, 
participated in a radio-tracking study of elk movements, developed an 
index of deer abundance based on road-kills and took part in a variety 
of other wildlife field studies. These projects included the biot·ic 
survey of Ross Lake, I.B.P. study of the Cedar River watershed, and 
various projects with the Washington Department of Game. 
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Job Title: 

Work Location: 

Education: 

Special 
Qualifications: 

Professional 
Registration 7. 

Parent Company: 

J. THOMAS ATKINS 

Land Use Specialist 

Seattle 

Master of Landscape Architecture 
1972, University of Pennsylvania 

Bachelor of Landscape Architecture 
1968, Louisiana State University 

Land use impact assessment, preparation of 
impact statements, zoning and land ownership 
studies, visual resource management, expert 
te~timonY. Former resident of Alaska. 

Landscape Architect-- Washington, 1982 
Pennsylvania, 1974 

Jones & Jones 

Experience and Qualifications Relevant to the Susitna project: 

NOvember 1979 to Present: Became principal, Jones & Jones, SeattlP, in 
1982. Responsibilities include development and management of land 
use/environmental studies, visual impact management programs and impact 
statements of utility pipelines, transmission lines and water quality 
planning studies. Also responsible for the preparation of prefi 1 ed and 
expert testimony. In addition, responsible for several 1 and use and 
r.ecreation development projects. 

January 1977 to Oct()ber 1979: Senior Landscape Architect and 
Environmental Planner~ Wallace McHarg Roberts and Rodd, Philadelphia. 
Responsbilities included development and management of large scale land 
use plans, impact statements, zoning studies, recreation plans and 
environmental park plans. 

January 1976 to January 1977: Director of Planning, R & M ConsL~ltants, 
Inc., Anchorage, Alaska. Responsbilities included management of the 
Pl ar.ni r.g Department, deve 1 opment and project management of energy 
conservation studies, and land use plans, recreation feasibilities 
studies, and the development of land use planning guidelines for a 
series of land parcels to be selected by a Native Alaskan Group. 

January 1975 to January 1976: Visual Resource Management Program 
Consultant - Trans Alaskan Pipeline System, The Collins, DuTot 
Partnership, Anchorage, Alaska. Project Manager for finn's involvement 
in the vi sua 1 impact assessment and amelioration recommendations 
related to the TAPS project. 
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June 1968 to JanuarY 1975: Partner, The Collins DuTot Partnerships. 
Became Partner in 1973. Responsibilities included project management 
and development for a range of 1 arge ;;cal e envi r·onmental planning and 
land use studies. In addition, responsible for several project scale 
land use and recreation plans. 

o Northwest Alaska Gas Pipeline. Project manager and field 
coordinator for the development of the Vi sua 1 Resource Management 
Program Phases 1 and 2. Phase 1 i nvo 1 ved a field survey of the 
visual resoutt:.~~s along the 750 mile corridor from Prudhoe Bay to 
the Canadian border. Phase 2 involved the field assessment and 
design i"ecommendations of material and disposal sites along the 
corr·i dor. 

o Trans A1aska. Pipeline System. Project Manager for the finn•s 
i rwov'i ement i rittie Visual Impact Engineering Program for 
Alyeska.. The progt"am involved the visual impact assessment and 
restoration recommendations for a series of sites along the 
corridor from Dietrich Camp to Valdez. 

0 

0 

0 

0 

MANDAN Transmission Pt""oject, South Dakota and Nebraska. Project 
manager or~ recreat1 on and visual resource asse~$i:~ent of a 500 
kV transmission line. Development of a recreation assessment, 
viewshed mapping and photosimulations assisted in the development 
of prefi 1ed testimony, rebuttal testimony and cross examination 
questions. 

Vegetation Mandgement Program EIS. Principal-in-charge of 
lana-use, recreat·ion and visual resource elements for 1 Generic 
EIS for Transr1i ssi on Faci 1 i ties tt!i thin the BPA System, as 
subconsultant to Jones and Stokes. 

Flathead Transmission Reinforcement Project, Montana. Project 
manager of the land-use, recreation!! ·and visual resource portions 
of a 230 kV transmission line project EIS, as subconsultant to 
En vi rosphere. 

Co 1 v~i 11 e 208 Water Qua 1 i ty P1 an, Washington. Pri nci pa 1-i n-charg e 
of 1 and use, future plans ana sensitive en vi t"'nments portion of 
the 208 Water Quality Plan which included the fonnulation r:· Best 
Managemet1t Practices for the Cnl vi 1 e Confederated Tribes 
Reservation, as a subconsultant to J.M. Montgomery Engineers, Inc. 

Lake Washington/Green River Basins Wastewater Mana~ement Studys 
'Washington. Project manager for the land use, 1an ownership, 
zon1ng and baseline environmental conditions elements of the 
Renton 201 Plan. The \'lork was pet"fonned as a joint venture with 
Brown and Caldwell. 

~ r""; .. ., ' 
\ \ 
! ci l .l\) ' 

i-a 
l""' ·o 
j -· j (i) l 

! a. 
l -i ' 
l ~. 
1< 
!0 

I 
i 
l 
~l 
I 

I 
I 
lO :: 
! ""' ' l 0 ,' I.._.,·-:. 
I (i) \ 
l() 
l ..... i 
) ~ ·. 
l ::3" l 
l-. 
leD 
)CD 
! 

,-··-·~··-:~v·-.-"~·--.. -·--~- .~·~· ... ', ... 
~· .. ' ;. -~ .• '. J,l . '. -<;+'·'"~' "r'-. -·-.-r.--~ ... · . ~-::· , n 'l, . _:~· , t-i ·( 1~ , ',: '" .-~:~:r~:~ 

'· k 

{' ·, <'')>_;' ~'~\t 

1 
[ 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
B 

Je Thomas Atkins -3-

Client References: 

1. 

2. 

3. 

4. 

6. 

Alaska Gas Pipe 1 i ne 
Mr. Robert Sibley 
F1 uor Northwest Inc. 
c/o Fluor Engineers & Constructors, Inc. 
3333 Michelson Drive 
Irvine, California 92730 
(714) 966-3469 

Trans Alaska Pipeine System 
Mr. James W. Rooney 
Partner 
R & M Consultants, Inc. 
19700 Fai rchi 1 d 
Suite 180 
Irvine, California 92715 
( 714) 833-0843 

MANDAN 
Mr. William A. Merrill 
Division Manager 
Transmission and Distribution Projects 
1414 15th Street 
Columbus, Nebraska 686ffi 
(402) 563-5200 

Vegetation Management 
f4r. f~ichae1 Berg 
Project Manager 
Bonne vi 11 e Pmver Admi ni strati on 
1002 N.E. holladay 
Portland~ Oregon 97232 
( 503) 230-307i 

F1 a the ad 
Ms. Judy Woodward 
Project Manager 
Bonneville Power Administration 
P.O. Box 3621 
Portland, Oregon 97209 
(503) 230-4997 

Co 1 vi i 1 e 208 
Mr. Rick Richens 
Project r~a nager 
J. M. t~ontgomery Engineers 
1201 Vista Avenue 
Boise, Idaho 83705 
(208) 345-5865 
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7. 

22648 

Lake Washington 
Mr. John Lesniak 
Supervisor 
Facilities Planning Division 
821 2nd Avenue 
Seattle, Washington 98104 
(206) 447-5881 
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Job Title: 

Location: 

Education: 

Special 
Qualifications: 

Professional 
Registration: 

Parent Company: 

RICHARD C. ACKER 

Geologist/Soils 

Bellevue 

Master of Science in Geology, 
1950, Brown University 

Bachelor of Arts in Geology, 
1947, Williams College 

Geologist assigned to Bellevue Office 
for Susitna Project. 
Corps of Engineers special studies of 
foundations in permafrost. 

Registered Professional Geologist 
California 

Registered Engineering Geologist -
California 

Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

November 1973 t0 Date: Head, Geology Section, Geotechnical 
Department. Di~'ects geologic investigations which comprise core 
borings; in-hole permeability testing; down-hole geophysical sur
veys; surface geophysical surveys; exploratory adits; insitu tests 
in adits, chambers, and boreholes; hydrogeologic exploration; and 
seismic test evaluation for many of the Company's major projects. 

o Rockfill Dams. Patia site 405, Colombia; .teasibility 
investigations for 840 ft. high rockfill dam.. Nader Shah 
Dam, Iran; feasibility and design investigations, for 480 
ft. high rockfill dam and preparation of contract documents. 
Sogamoso Project, Colombia; feasibility investigations for 
945 ft. high rockfill dam. Maqarin Project, Jordan; feasi
bility and design investigations for 495 ft. high rockfill 
dam and preparation of contract documents. La Honda Dam, 
Venezuela; feasibility and design investigations for 390 ft. 
high rockfill dam and preparation of contract documents. 
Project under construction. 

o Arch Dams. Reza Shah Kabir Arch Dam, Iran; feasibility and 
desig!:, investigations for 600 ft. hig-h dam, preparation of 
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-·ob Title: 

Location: 

Education: 

Special 
Qualifications: 

Professional 
Registration: 

RICHARD C. ACKER 

Geologist/Soils 

Bellevue 

Master of Science in Geology, 
1950, Brown University 

Bachelor of Arts in Geology, 
1947, Williams College 

Geologist assis~·.ted to Bell, ·vue Office 
for Susitna Project. 
Corps of Engineers special ~tudies of 
foundations in permafrost. 

Registered Professional Geologist -
California 

Registered Engineering Geologist -
California 

Parent Company: Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

November 1973 to Date: Head, Geology Section, Geotechnical 
Department. Directs geologic investigations which comprise core 
borings; in-hole permeability testing; down-hole geophysical sur
veys; surface geophysical surveys; exploratory adits; insitu tests 
in adits, chambers, and boreholes; hydrogeologic exploration; and 
seismic test evaluation for many of the Company's major projects. 

0 

0 

Rockfill Dams. Patia site 405, Colombia; feasibility 
investigations for 840 ft. high rockfill dam. Nader Shah 
Dam, Iran; feasibility and design investigations, for 480 
ft. high rockfill dam and preparation of contract documents. 
Sogamoso Project, Colombia; feasibility investigations for 
945 ft .. high rockfill dam. Maqarin Project, Jordan; feasi
bility and design investigations for 495 ft. high rockfill 
dam .and preparation of contract documents. La Honda Dam, 
Venezuela; feasibility and design investigations for 390 ft. 
high rockfill dam and preparation of contract documents. 
Project under construction. 

Arch Dams.. Reza Shah Kabir Arch Dam, Iran; feasibility and 
design investigations for 600 ft. high dam, preparation of 
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contract documents and construction surveillance. Project 
operating. Strontia Springs Arch Dam, Colorado; 
feasibility and design investigations for 300 ft. high 
dam, preparation of contract documents and suz-veillance 
during construction. Project complete October, 1982. 
Southpark Reservoir Project, Colorado; prefeasibility and 
feasibility investigations for 270 ft. high arch dam! 

Underground Projects. TARP Project, Chicago; feasibility 
invest~gat~ons for 120 mile long tunnel and reservoir 
complex. Geologic monitoring during construction nearly 
completed of initial 21 .. 5 mile mainstream segment. 
Includes tunnels 20 to 35 ft. in diameter and underground 
pumping chambers 63 ft. wide, 213 ft. long and 105 ft. 
high. Blue Mountain Water Supply Project, Jamaica; 
prefeasibility investigations for 29 mile long tunnel and 
reservoir complex. Feasibility investigations for initial 
10 mile tunnel reach. Mt. Hope Project, New Jersey; 
geologic studies for planning development of an 
underground hydro or compressed air energy storage facility 
utilizing existing deep mine openings. Northwestern 
Illinois Project; prefeasibility investigations including 
three deep core borings (to 5500 ft.) and extensive bore
hole in-situ tests for potential 2000 MW = 3000 MW under
ground hydro development. 

. 
June 1967 to November 1973: Head, Geology Department, Geo-
technical Division. 

Major projects completed by the department included Reza Shah 
Kabir Dam, Iran (feasibility and design investigation and 
studies of 650-foot high arch dam); St. Lawrence Basin Appraisal 
Studies (18 damsites); Rio Grande River Basin, Bolivia (damsite 
appraisal studies); Blue Mountains Water Supply Project, Jamaica 
(appraisal and feasibility studies for diversion dams and 29 
mile tunnel complex); Chicago North Side Rock Tunnel 
(feasibility investigations 120 mile rock tunnel complex); 
Patia River Basin, Colombia (appraisal of 28 damsites, 
prefeasib~l~ty investigation of five damsites, and feasibility 
study of 850-foot high rockfill dam); Nader Shah Dam, Iran 
(design investigations for 480-foot high rockfill dam)7 Gavin 
Fly Ash Dam and Reservoir (site selection and design studies); 
and Foothills Project, Site No. 3, Colorado (feasibility 
studies of 265-foot high arch dam). 

August 1966 to June 1967: Geologist, Indus Basin Division. 
Responsibilities included review of geologic investigations and 
reports, design drawings and specifications for West Pakistan 
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Geologist/Soils 
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water development projects; report writing; and technical 
assistance to Pakistan field staff. 

February 1962 to August 1966: Principal Geologist and Chief, 
Geology and Materials Branch, Harza Eng1neering Company Inter
national, Lahore, Pakistan. Projects included Karachi Irriga
tion Project, Hub Dam (Earth); Yillanpur Irrigation Project, 
Khanpur Dam (Earth); Gomal Irrigation and Hydro Project, 
Khajure Kach Dam (Gravity); Kachhi Plains (Sibi-Jhatpat) 
Projects; Kabul-Swat-·Chi tral Basin Reconnaissance Report; 
Tarbela Dam Project (Rockfill); Central Aggregate Contract, IBP 
Geological Investigation (mapping and report of Bulland Hill 
Quarry); Chasma Barrage Project; and Mangla Dam Project 
(Earth). 

November 1956 to February 1962: District Geologist and Assis
tant to Chief. u.s. Corps of Engineers, New York, New York, 
Paving, Foundations and Materials Branch. Responsibilities 
included all geologic work relative to siting, foundation and 
materials investigations, design, construction and maintenance 
of structures, paving and water supply for nine military 
airfields and a widespread radar/communications network. 
Preparation and review of geologic reports, foundation designs 
and contract documents. Special studies of foundations in 
permafrost. Surveillance of foundation work, aggregate and 
quarry control during construction. Projects included DEW line, 
Southeast Extensio~; DEW line, Eastward Extension; NIKE sites, 

Thule, Greenland; Ballistic Missile Early Warning Site (BMEWS), 
Thule; Ballistic Missile Early Warning Site (BMEWS), Alaska. 
November 1950 to November 1956: District Geologist, u. s. Corps 
of Eng1neers, Balt1more, Maryland. 
Septembe~ 1947 to february 1950: Graduate Teaching Assistant. 
Brown Un1versity, Providence, Rhode Island. 
June to September 1948: Geological Assistant to Mine Superin
tendent, R. T. Vanderbilt, Inc., Ralmat, New York. 
Ausust 1945 to November 1946: Geologist, u.s. Corps of 
Engineers, Ft. Belvoir, Virginia .. 

Technical Papers: "Rock Mechanics Studies for Mossyrock Arch 
Dam," with D. E. Kleiner, ASCE, Power Jour
nal, January 1971. 

nFoundation and Abutment Treatment for High 
Rockfill Dams 1 n with Jack C. Jones, ASCE 
Journal Soil Mechanics and Foundations Divi
sion, October 1972. 
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Client 
References: 

Project Name: 

Project Name: 
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"Geohydrologic Monit.oring, Karun River Dam, 
Iran,n with J. A. Scoville and M. Saines, 
Proceedings of the Tenth International 
Conference on Soil Mechanics and Foundation 
Engineering. 

TARP 
The Metropolitan Sanitary 
District of Chicago 
100 E. Erie Street 
Chicago, Illinois 60611 
Joseph H. Irons 
Ronald A. Neubauer 
Frank E. Dalton 
(312) 751-5600 

Strontia Springs Arch Dam 
Mr. Jack Parsons 
Denver Water Department 
1600 West 12th Avenue 
Denver, Colorado 80254 
(303) 623-2500 
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Job Title: 

Work Location: 

Education: 

Special 
Qualifications 

Professional 
Registration: 

KAROL A. ERICKSON 

Water Resources Specialist 

Bellevue, Washington 

University of Washington, MSE 
Civil Engineering, Water Resources Divsion: 1982 

University of Minnesota BS 
Geology: 1978 

Four year experience in hydrology, reservoir 
management, and water resources engineering 

EIT, Washington State 

Parent Company: Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitna Project: 

JanuarY 1982 to Present: Ms. Erickson recently completed water 
resource evaluations for two transm·i ssi on 1 i ne studies, the Flathead 
Valley Reinforcemnt Project (for Bonneville Power Administration) and 
the Eugene-Medford 500 kV transmission 1 i ne (for the Bureau of Land 
Management}. Analytical models were used to predict post-project 
sediment yield associated with transmission line construction. 

Ms. Erickson is responsible for hydrologic and water resource 
i nvesti gati ons associ a ted with energy, water supply, and industrial 
facility development. Recent projects have included a detailed 
evaluation of water resource impacts, including hYdrology, water 
quality and water use, associated with a hydropower facility on the 
Kenai Peninsula in Alaska. Responsib~lities included field 
reconnaissance and data collection, interpretation and analysis of 
water quality and hYdrology data, and management of subconsultants in 
the area of water quality data collectionc 

Previous projects included a detailed hYdrologic impact evaluation of 
five surface and subsurface coal mines in eastern Oklahoma. Mining 
permit applications were reviewed in terms of changes in the drainage 
patterns, adequacy of drainag~ berms, channels and sedimentation ponds, 
and changes in discharge water quality. 

Ms~ Erickson has served as lead Water Resource Engineer in charge of 
water quality monitoring and analysis for a salt water marina located 
in Birch Bay, Washington. Responsi bi 1 i ties included water quality data 
collection and analysis. Ms. Erickson also served as Assistant Project 
Manager for preparation of the Exhibit E of a license application for a 
hYdropower plant in western Washington. Ms. Erickson w~s responsible 
for supervising the preparation of hydrology, water quality, and water 
use sections. 
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1979 to 1981: University of Washington~ Civil Engineering Department 
Research Engineer 

Ms. Erickson developed a computerized reservoir simulation model for 
the Cedar/Tolt Water Supply System, including a predictive model of 
reservoir inflow for a range of forecast periods and probability 
levels, for the Seattle, Washington Water,Department. As part of model 
development, extensive analyses of water demands and water use patterns 
were performed. Model input preparation included detailed 
precipitation and temperature compilations, adjusted for elevation and 
1 ocation. 

Other studies included streamflow forecasting and flood hazard analyses 
using a computerized rainfall/runoff model. 

1978 to 19 79: Minnesota State Pl anni ng Agency Planner 

Ms. Erickson prepared computer-generated development suitability maps 
depicting soil characteristics, land use, and water features, including 
wetlands and drainage patterns. She also assisted in a detailed 
groundwater-lake interaction study, including well water-level 
monitoring, in cooperation with the U.S. Geological Survey. 

Minnesota Health Department Chemists Aid 

Projects included an aquifer water quality study consisting of well and 
stream sampling and laboratory analysis for nutrient concentrations. 

Publications and Presentations 

Erickson, K., R. Palmer, and D. Lettenmaier. 1982. An Interactive 
Simulation Model for the Cedar/Tolt Water Supply System. Harris 
Hydraulics Report No. 73, University of Washington, College of 
Engineering, Seattle. 

Erickson, K. 1980. Assessment of Runoff Response Changes in the Upper 
Cowlitz River Basin Related to Mt. St. Helens Ash Deposition. 
Presentation to the American Geophysical Union, San Francisco. 

Lettenmaier, D., K. Erickson, and D. Parkinson. 1980. Evaluation of 
Snowmelt Forecasting Methods. Harris Hydraulics Report No. 68, 
University of Washington, Collge of Engineerng, Seattle. 
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Client References: 

Project Name: Eugene-Medford 500 kV Transmission Line 
Roland Smith 
Bureau of Land Management 
825 NE Multnomah 
P. 0. Box 2965 
Portland, Oregon 97208 
( 503) 231-6950 

Project Name: Flathead Valley Reinfo1~ement Project 
Judy Woodward 
Bonneville Power Administration 

Project Name: 

Project Name: 

Project Name: 

21508 

825 NE Multnomah 
Lloyd Tower, 18th floor 
Portland, OR 97232 
(503) 230-5756 

Grant Lake Hydroelectric Project 
Eric Ma rchegi an·i 
Alaska Pm't'er Authority 
334 West Fifth Avenue 
Anchorage, Alaska 99501 
(907} 276-0001 

Sandy Creek Hydroelectric Project 
Larry Tornbe rg 
Puget Sound Power and Light Company 
Puget Power Building 
Bellevue, Washington 98009 
(206) 454-6363 

Birch Bay Village Marine Monitoring Project 
Frank Bradley 
8201 Cowichan Road 
Blaine, Washington 98230 
(206) 332-6386 
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Job Title: 

Work Location: 

Education: 

Special 
Qualifications: 

Profess·i on a 1 
Registration: 

Parent Company: 

- . 

. HAI!js !lASCO 
WILLIAM G. E. BLAIR 

Visual/Graphics Consultant 

Seattle 

Master of Landscape Architecture 
1974, Harvard University 

Bachelor of Architecture, cum laude 
1968, University of Washington 

Visual impact assessment, preparation of 
photo-simulations, public response testing, 
expert testimonY in contested proceedings 

Architect-- Massachusetts, 1974; 
Washington (reciprocity pending) 

Jones & Jones 

Experience and Qualifications Relevant to the Susitna project: 

January 1979 to Present: Principal, Jones & Jones. Responsibilities 
include development and management of environmental studies of 
hYdroelectric projects, transmission lines, highways, and port 
facilities. Also responsible for preparation and presentation of 
expert testimony in pennit, 1 icense, and court hearings for these 
facilities. 

May 1978 to Januar,y 1979 and July 1974 to April 1977: Regional Planner 
and Architect, Jones & Jones. Responsibilities included performance 
and project management of siting and environmental studies for energy 
and transportation facilities. Also responsible for development and 
instruction of national training courses on visual resource management., 

April 1977 to May 1978: Regional Planner, Kramer, Chin & Mayo, Inc. 
Responsiblities included preparation of comprehensive land-use plan and 
comprehensive ~arks and recr-eation plan for Kodiak Borough, Alaska~ 

o Susitna Hydroelectric Pro~ect, Alaska. Project manager and 
principal author of inventory and evaluation of the 
environmental, aesthetic, and recreation resources of the Upper 
Susitna River. Assessed the effects of feasibility-level, 
four-dam Pl"oject on these resources, including dams 1 ocated at 

0 

the Devil Canyon, Watana, Vee, and Denali sites. 

Bradley Lake Hydroelectric Project, Alaska. Project ma~,.ager and 
principal author of environmental assessment of feasibility-level 
design for diversion structures, dam, powerhouse, and 230kV 
transmission corridor from 1-bmer to Anchorage. 

-
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Libb Inte ration Transmission, Idaho and t·1ontana. Developed 
genera 1zed procedure or measuring t e v1sual 1mpact of 
hi·gh-volta~e transmission facilities for corridor-level studies 
in the Pac1fic Northwest. Conducted public response studies to 
test vi sua 1 compati bi 1 i ty of transmission structures and ROW with 
characteristic 1 andscape types and differential sensi ti vi ty of 
viewer grnups. Applied procedure to routing studies for 230 kV 
transmission for additional generation at Libby Dam. 

Klamath Basin Transmission, Oregon. Conducted land-use, 
recreat1on, and visual studies for controversial 500 kV 
transmission through urban, suburban, and rural areas in Klamath 
Basin. Identified alternative routes and assessed environmental 
effects. Presented expert testimony (the line has been 
constructed on one of the routes identified). 

Northwest Alaska Gas Pipeline. Principal-in-charge of 
aevelopment of Visual Resour~e Management program, as 
subconsultant to Fluor. Participated in field survey of visual 
resour'Ces along corridor from Fairbanks to the Canadian border. 
Participated in development of reclamation plans for individual 
impact sites. 

MANDAN Trans_mi ssi on Project, South Dakota ad N~~braska. 
Principal-in-charge of assessment of impacts of 500 kV 
transmission on recreation and visual resources in Gavins Point 
Dam area (Missouri National Recreation River). Developed 
photo-simulations and presented expert testimonY in hotly 
contested South Dakota permit proceedings. 

Flathead Transmission Reinforcement~ Montana. Principal-in
charge of land-use, recreation, and visual resource portions of 
EIS on 230 kV transmission project, as subconsultant to 
En vi rosphere. 

Eugene-Medford Transmission, Oregon. Pri nci pa 1-i n-cha rge of 
1and-use, "recreation, and visual resource portions of third-party 
EIS on 500 KV transmission project, as subconsultant to 
En vi r·osphere. Participated in def'i niti on of route alternatives 
in urban areas. Presented expe;#t testimonY in state siting 
hearings .. 

Substation Visual Simulation Techniques. Peveloped$ wrote, and 
illustrated a handbook on alternative techniques for simulating 
the visual appearance of 115 kV, 230 kV and 500 kV substations in 
the Pacific Northwest. Report stresses "how-to 11 aspects, 
including time and cost i nfonnati on. 
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Client References: 

1. Susitna/Bradley Lake 

D 

Mr. William Gabriel 
Division of Resources 
Alaska State Office, Bureau of Land Management 
(fonnerly Chief of Environmental Section, Alaska Division, Corps 
of Engineers) 
(907) 271-5069 

2. Libby Dam 
Mr. Timothy J. Murray 
Environmental Specialist 
Bonneville Power Administration 
P. 0. Box 3621 
Portland~ Oregon 97208 
( 503) 230-461 

3. Klamath Basin 
Mr. Robert Johnson 
Assistant Counsel 
Northwest Natural Gas Company 
Oregon Department of Justice 
200 S.W. Market Street, Suite 1900 
Portland~ Oregon 97209 
( 503) 226-4Zll 

4. Northwest Alaska Pipeline 
Mr. Robart Sibley 
F1 uor Northwest Inc. 
c/o Fluor Engineers & Constructors, Inc. 
3333 Michelson Drive 
Irvine, California 92730 
( 714) 966-3469 

5. MANDAN 
Mr. William A. Merrill 
Di vision Manager 
Transmission and Distri~~tion Projects 
Nebraska Public Power 
1414 15th Street 
Col umbua, tEbraska 68601 
( 402) 563-5200 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ll 
i 
~ 

I 
I 

William G. E. Blair 

6. 

7. 

8. 

F1 athead 
Ms. Judy Woodward 
Project Manager 
Bonnevile Power Administration 
P.O. Box 3621 
Portland, Oregon 97209 
(503) 230-4997 

Eugene/Medford 
Mr. Ron Smith 
Chief 
Environmental Coordination 
Bureau of Land Management 
P. 0. Box 2965 
Portland, Oregon 97208 
(503) 231-6950 

Substation Visuals 
Mr. Ken Barnhart 
Project Manager 
Bonneville Power Administration 
P.O. Box 3621 
Portland, Oregon 97208 
(503) 230-4329 
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ALEXANDER V. SAPELKIN 

Job Title: Lead Transmission Engineer 

Location: Bellevue 

Education: Master of Science in Electrical Engineering 
1947, Harbin Polytechnic Institute, China 

Profession a 1 
Registration: California 

Parent Company: Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

February 1971 to October 1973 and Se~tember 1976 to date: Harza 
Engineering Company. 

0 

0 

0 

Senior Transmission Line Engineer, Company, 1980 to date~ 
Project Engineer, responsible for Hayden-Blue River 345 kV design 
of transmission facilities. 

Resident Project Engineer for 500 kV Faisalabad-Multan Guddu 
Transmission Project, Pakistan. Responsible for planning, design 
procurement and construction of a 530 krn 500 kV 1 i ne!. Plan ned 
the Indus River crossing with 12 km of flooded area. Designed 
one 220 kV switching station in Multan planned to be a 500 kV 
substation for future. (1976-1980). 

Staff Engineer, Tehran, Iran. Established basic criteriaj line 
routes, preparation of necessary drawings and contract documents, 
and bid evaluation for 800 km of Karun System 400 kV transmission 
lines. Responsible for overall design of the transmission lines, 
advising and training of local staff, and establishing computer 
tower spotting programs in Tehran. Also studied the effect of 
meteorological and pollution conditions on design and operation 
of transmission lines. (1971-1973). 

October 1973 to September 1976. International Engineering Company, San 
Francisco, California. Project Engineer for the preparation of line 
designs, specifications, material tests and construction surveillance 
for the+ 500 kV D.C. Inga-Shuba Transmission Line in Zaire. The line 
is 1700 km in length with transmission capacity of 1100 MW. Also 
Principal Engineer for the Black Mesa and Lake Powell 50 kV Electrified 
Railroad for CJtenary and support structures design. 

June 1965 to February 1971. Bechte1' Corporation, San Francisco, 
California. Senior Transmission and Distribution Line Engineer. 
Various Transmission Line projects domestic and overseas. Assigned to 
the Power Division Chief Electrical Engineer•s staff to provide 
consulting, planning and design standards and studies for transmission 
and distribution lines and substations. 
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Alexander V. Sapel kin -2-

December 1957 to May 1965. SADE S .A. , Hedrager-Bosworth, and Themag 
Engineering Companies, Sao Paulo, Brazil. Senior Transmission 
Engineer. Responsible for design and planning of power lines, 
specification preparation, inspection of fabr1cation of materials and 
construction surveillance. 

1947 to 1957. Design offices of Ministr,y of Light and Forest 
Industries, Peking, China. Design of industrial electrical 
installations, substations and distribution lines. Construction 
Supervision. 

Client References: 

1. Hayden-Blue River 345 kV 
Transmission line 
Tri-State Generation and Transmlssion 

Association, Inc. 
12076 Grant Street 
Denver, Colorado 80233 
(303) 452-6111 
B. Brickhouse - Project Manager 
A. Rojas - Civil/Structural Design Section Manager 

2. Gatti-Multan-Guddu 500 kW 
Transmission line 

3. 

Water and Power Development Authority 
WAPDA House, Lahore, Pakistan 
Chief Engineer 500 kV 
Malik Ashraf 
Telex No. 44869 WAPDA PK 

Inga-Shaba + 500 kV DC Transmission Line, Zaire 
International Engineering Company 
San Francisco, California 
B. Causing - Vice President 
( 415) 442-7 300 
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Job Title: 

Location: 

Education: 

ROLAND J. MESA 

Transmission Line Design, Engineering 

Bellevue 

Master of Science in Electrical Engineering 
1953, Havana University, Havana, Cuba 

Bachelor of Science 
1948, Instituto Santiago, 
Santiago de Cuba, Cuba 

Special 
Qualification: 

Surveying and Land Assessment 
1948, Instituto Santiago, 
Santiago de Cuba, Cuba. 

Professional 
Registration: 

Parent Company: 

Cuba, Illinois, Pennsylvania, Colorado 

Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

June 1973 to Date: Harza Engineering Company. 

o Senior Transmission and Distribution Engineer. Responsible for 
design, engineering, economic evaluation of alternatives, 
construction surveillance and consulting on national and 
international power transmission projects. Projects include: 

220 kV, 400 kV and 765 kV lines for the Guri Project, 
Venezuela. 

83 km of 69 to 115 kV conversion, and several 115 kV lines 
for Comision Ejecutiva Hidroelectrica del Rio·Lempa, El 
Salvador. 

500 km of 400 kV lines at the Reza Shah Kabir Project 

300 miles of 500 kV line for Water ·~nd Power Development 
Authority, Pakistan 

o Project Engineer for a Rural Electrification Project which 
included 180 km of 138 kV lines, three high-voltage substations 
and electrification of 120 towns~ 

o Consulting, design, construction surveillance, engineering 
studies and engineering on international distribution systems 
including the North Sumatra Long Range Manning Study for two 
provinces in Indonesia and the Rural electrification of the Aguan 
Valley in J-bnduras which includes 102 towns. 
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Roland J. Mesa -2-

1964 to 1973. Sargent and Lundy Engineers, Ch1cago, Illinois. 

o Project Engineer: Responsible for complete design of HV and EHV 
transmission lines, including; route selection, wood H-f~ame and 
single pole structural design, computer application for 1 ine 
design. Application of steel tower, steel pole and laminated 
wood structures. 

o Design Engineer: Design of transmission and industrial 
substations, 1 ncl udi ng; 1 i ne relays, swi tctlya rd's, control and 
instrumentation, specifications, material selection and economic 
evaluations. 

o Electrical Analyst Engineer: Relays and breakers, selection and 
coordination for generating station units and ~ubstations: 
switchgear selection, voltage drops, short circit calculation. 

1961 to 1964. United Engineers and Constructores, Inc., Philadelphia, 
Pennsylvania. Senior Designer of steam generating units. 
Responsibilities included checked and correlilted physical and schematic 
diagrams, including; control panels, switchgear data processing 
equipment. Development of basic schematic diagrams and of single line 
diagrams. 

1956 to 1961. Campania Cubana de Electricidad, Havana, Cuba. 

o Engineering Department: Design of all phases of rural and urban 
Transmission and Distribution lines. Tower spotting, selection 
of voltages, conductors, different types of structure, and 
hardware. Complete structure design for wood H-frame and single 
pole. Planning for electrical power distribution systems, 
including; voltage drops and loss calculations, use of capacitors 
and regulators, coordination programs. Studies and forecast of 
load growth. Economic studies and evaluation of different plans 
for improvement of distribution systems. Estimating and 
preparing budgets. Design of distribution substations. 

0 

0 

Electrical Department, Division Eng·'ineer: Operation, 
maintenance, and improvement of transmission and distv~ibution 
systems. Responsible for job coordination of maintenance 
personnel. Dealing with labor union in problems related to 
workers. Supervision of transmission line construction. 
Construction supervision of 110/33 kV substations. 

Right cf Way: Head of the Right of Way and Surveying Department. 
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Roland J. Mesa -3-

1950 to 1956. Alvira Engineering Company, Consulting and Constructors 
Engineers, Havana, Cuba. Design, construction, and surveying of rural 
and urban transmission and distribution lines. 

Client References: 

l,.. Basin Electric Power Cooperative 
In-Place Cast Study 115 and 230 kV 
Mr. George Paraskeva 

2. 

Chief Engineer 
1717 East Interstate Avenue 
Bismarck, North Dakota 58501 
( ) 

115 kV Transmission Line 
Eng. Francisco E. Granadino 
Executive Director 
9a. Calle Poni sta No. 950 
Entre 15 ay 17a 
Aveni da Norte 
San Salvador, El Salvador, C.A. 
(503) 22-0855 

Transmission 
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Job Title: 

Work Location: 

Education: 

Special 
Qualifications: 

Professional 
Registration: 

Parent Company~ 

F. MIKE CARSON 

Line Design Engineering 

Bellevue 

BSEE, 1967 - Oregon State University, 1962-1967 
IEEE, Pow~er Circuit Breaker School, 19 7 9 
IEEE, Relay Protection School, 1980 
BASIC Computer Programming-Treaty Oaks, 1981 
Arctic Region Engineering-University of Alaska 

- 1982 

Over twelve years experience in the design of 
transmissior and distribution systems. 

Prof. Engineer-Oregon, 1974 (No. 8,130) 
r~lifornia, 1980 (No. 10,500) 
Washington, 1981 (No. 19,753) 
Alaska (pending) 

REA Work Order Certification (Pending) 

Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitn~ Project: 

Registered Electrical Engineer with over twelve years experience 
in the design of transmission and distribution systems for Rural 
Electrification Administration Cooperatives and Public Utility 
Districts .. Performed the following engineering services for these 
clients: 

• System Planning. Prepared long-range plans which include 
system load forecasts, voltag0 drop studies, annual cost 
comparisons of construct.ion alter:- t:ltives, and loss evalua
tion. Furthermore, prepared bi-annual construction work 
plans with a system analysis to justify the needed construc
tion projects. 

•• 

• 

Transmission System Design. Designed overhead 69kV and 115kV 
transmission lines. Responsible for the basic design data 
which include conductor size, sag and tension, mechanical 
strength of structures, and clearances. Also, selected route, 
tyf;~ of structure, structure location and prepared plans and 
specifications for bid. 

Distribution System Design. Designed overhead and underground 
24.9/14.4kV and 12.5/7.2kV distribution lines and substations 
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F. Mike Carson -2-
Line Design Engineering 

Responsible for route selection, pole location, type of 
structure, conductor selection, and plans and specifica 
tions. Furthermore, supervised the preparation of general 
arrangement and steel detail drawings for rural substations 
and provided material specifications for the transformers, 
reclosers, etc. 

• System Protection. Designed and coordinated relay and fuse 
protection for transmission and distribution systems. Re
sponsible for specifications for overcurrent, distance and 
differential relay systems. Also, prepared material speci
fications fbr power circuit breakers and oil circuit reclosers. 

Representative 
Experience: 

Client 

Midstate Electric 
Cooperative, Inc. 

Northern Wasco 
Public Utility District 

Northern Wasco 
Public Utility District 

Shasta Dam Area Public 
Utility District 

surprise Valley 
Electrification 
Corporation 

surprise Valley 
Electrification 
Corporation 

Surprise Valley 
Electrification 
Corporation 

Surprise Valley 
Electrification 
Corporation 

Surprise Valley 
Electrification 
Corporation 

Project 

Transmission and Dis
tribution Protection 
Studies 

Phasing Study 

7th Street 
7.2/12.5kV Feeder 

System Protection Study 

Brockman 
69kV Substation 

Construction 
Work Plan 

Lookout-Bieber 
69kV Line 

Canyon Creek 
69kV Line 

Summer Lake 
14.4/24.9kV Rebuild 

Position 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

·~ 
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F. Mike Carson -3-
Line Design Engineering 

Client 

Surprise Valley 
Electrification 
Corporation 

Wasco Electric 
Cooperative, Inc. 

Wasco Electric 
Cooperative, Inc. 

West Oregon Electric 
Cooperative, Inc. 

Project 

System Protection Study 

Pine Grove 69kV Line 

Construction Work Plans 

Construction Work Plans 

Position 

Lead 

Lead 

Lead 

West Oregon Electric 
Cooperative, Inc. 

Clatskanie Mist 115kV Line Lead 

Western Oregon Electric 
Cooperative, Inc. 

West Oregon Electric 
Cooperative, Inc. 

West Oregon Electric 
Cooperative 

Bonneville Power 
Administration 

General Electric 
Cooperative, Inc. 

Midstate Electric 
Cooperative, Inc. 

Midstate Electric 
Cooperative, Inc. 

Employment 
History: 

Necanicum Junction 115kV 
Substation 

System Protection Study 

Haskins Creek 12.5 
URD Cable 

Davis Creek (AHE) 
115kV Tap 

Knott Pit 
69kV Line 

Construction Work Plans 

Long-Range Plan 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Ebasco Services Incorporated, Seattle, Washington; 1982-Present; 

• Senior Electrical Engineer 

Robert Welty Engineers, The Dalles, Oregon 

• 1977-1982; Senior Engineer 
• 1974-1977; Engineer 
• 1971-1973; Field Engineer 
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F. Mike Carson 
Line Design Engineering 

References: 

-4-

Larry Marsh 
Bonneville Power Administration 
P. 0. Box 3621 
Portland, Oregon 97208 
503/230-5238 

Robert Welty 
Robert Welty Engineers 
P. 0. Box 501 
The Dalles, Oregon 97058 
503/296-6109 
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ANDY ANGELOS 

Job Title: Transmission Lin~~ Tower Spotting 

Location: Bellevue 

Education: Bachelor of Science in Electrical Engineering, 
1974, Illinois Institute of Technology 

Professi anal 
Registration: Illinois 

Parent Company: Ha rza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

June 1977 to Date. Harza Engineering Company. Senior Trasmission and 
Distr1bution Engineer. Responsible for the design and engineering of 
transmission and distribution line projects up to 765 kV; conductor and 
transmission distribution economic studies, induction effects near HW 
and EHV lines and substations, insulation coordination, structure 
conceptual designs, structure loadings coordination. Responsible for 
coordinating all the technical engineering tasks required by the 
project at different stages; determine requirements for material 
specifications, analyzing supplier's proposals, making award 
recommendations. 

Experience highlights are as follows: 

0 

0 

0 

Prepared feasibility study for transmission/distribution for the 
Bethel Area Power Plan, Alaska. 

E1 ectri ca 1 i nsul ati on coordination and 1 i ghtni ng protection study 
for the Hayden-Blue River 345 kV line for the Tri-State 
renerati on and Transmission Association, Col ora do. 

Project Engineer for the 275 milP. Antelope Valley 500 kV project 
for Basin Electric Power Cooperative, North and South Dakoto. 

o Lead Engineer for installed cost analysis study of various 
structure design concepts for 230 and 115 kV level prepared for 
~asis Electric Power Cooperative. 

0 

0 

0 

Insulation coordination and induction effects under ten 765 kV 
circuits for the Guri Hydroelectric Project in Venezuela. 

Lead Engineer for the 132 kV transmission 1 i ne and 4 kV 
distribution for the Maqarin Hydroelectric Project in Jordan. 

Lead Engineer for 33 kV 1 i ne and 4 kV di stri buti on for the King 
Talal Hydro,electric Project in Jordan. 
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Andy Ange 1 o s -2-

o Prepared feasibility study, voltage and conductor selection for 
the Tempagapura ~droelectric Project, Indonesia. 

December 1968 to May 1977. Sargent and Lundy Engineers, Chicago, 
Illinois. Electrical Engineer and System Analyst. Responsible for the 
development and implementation of computer work associated with 
transmission systems. Developed a number of sophisticated computer 
programs implemented in the design and engineering of HV and EHV lines. 

Client References: 

Mr. George Fagart 
Supervisor Transmission Line Engineering 
Allegheny Power Service Corporation 
Telephone (412) 837-3000 

Mr. Nevins Wilburn 
Chief, Transmission Design & Construction Division 
Antelope Valley 345 and 500 kV Transmission Basin 

Electic Power Cooperative 
Telephone (701) 223-0441 

Ms. Adrian Rojas 
Civil Section Manager & Project Engineer 
Hayden-Blue River 345 kV Transmission 
Tri-State Generation & Transmission Association, Inc. 
Telephone (303) 452-6111 
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P. A. NOBILE 

Job Title: Undersea Cable Engineer 

Work Location: New York 

Education: Newark College of Engineering - BSEE - 1970 

Professional 
Registrations: Professional Engineer - New York 

Affiliations: 

Member-Institute of Electrical & Electronic 
Engineers 
Member-Insulated Conductors Committee 

Special 
Qualifications: Over twelve years related experience. 

Parent Company: Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitna Project: 

Registered Professional Engineer with over twelve years experience 
in underground/underwater cable systems, generation planning, engi
neering economic studies and system reliability analyses. Performs 

~~-·feasibility and design studies and provides engineering expertise 
for high voltage AC (345kV) and DC (± 400kV) underground/underwater 
installation including exceptionally long underwater cable crossings. 

• Prepares system designs, cable specification3 and evaluates 
bid for underground/underwater transmission cables, as well 
as trouble-shoots cable problems in the field. Reviews all 
Ebasco cable specifications and engineering guides, and pro
vides guidance to other Ebasco engineers on cable problems. 

• 

• 

System reliability studies were performed for overhead and 
underground/underwater transmission systems, diesel generators 
used as the emergency power supply to power plants. Also 
performed studies to determine the availability of the offsite 
power supply for power plants. 

In the area of generation planning and engineering economic 
studies, responsibilities include developing generation 
expansion plans, determining optimum unit sizes and perform
ing economic evalutions for utility and industrial clients. 
Also advises other Ebasco personnel and clients regarding 
procedures for performing engineering economic studies. 
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P. A. NOBILE -2-
Undersea Cable Engineer 

Representative 
Experience: 

Project Name: 

Project Name: 

Project Name: 

Project Name: 

Alaska Power Authority 
Feasibility and Economic Study of a 40 mile 
Submarine Cable Crossing in Alaska, inter
connecting Bradley Lake Generating Station 
with Kodiak Island. 

The Charter Company 
Feasibility of 64 Mile, 800 MW DC Submarine 
Cable System. 

Sea Train Company 
Feasibility of 12 Mile, 800 MW DC Submarine 
Cable System 

General Public Utilities 
Audit of Studies done on Feasibility of Sub
marine Cables Across Lake Erie. 

Project Name: Kansas Power & Light Company 
Inspect and Upgrade 13kV Underground Distribution 
System. 

Project Name: Consolidated Edison Company 
Engineering, Design and Installation of a 138kV 
Direct Buried Cable Installation in Staten 
Island including a River Crossing of Fresh Kills 
Creek. 

Project Name: Bonneville Power Administration 
Determine Outage Rates for Overhead Transmission 
Lines. 

Project Name: General Public Utilities 
Availability Analysis of Onsite and Offsite 
Power to Oyster Creek Power Plant. 

Project Name: Public S~rvice of New Mexico 
20 Year Generation Expansion Plan 

Employment History: Ebasco Services Incorpora{:ed, New York, NY; 
1974-Present 

• Associate Consulting Engineer, 1982-Present 
• Principal Engineer, 1980-1982 
• Senior Engineer, 1977-1980 
• Engineer, 1974-1977 
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P. A. NOBILE -3-
Undersea Cable Engineer 

Client 
Reference.s: 

Consolidated Edison Company, New York, NY; 
1970-1974 

• Associate Engineer, 1971-1974 
• Assistant Engineer, 1970-1971 

GPU Service Corporation 
P. o. Box 1018 
Reading, Pennsylvania 19603 
R~ W. Werts-Assistant Vice President, 
System and Operations 
(215) 371-5355 

Charter Oil Company 
21 West Church Street 
Jacksonville, Florida 32231 
S. W. Bishop-Project Manager 
(904) 358-4180 
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Job Title: 

Work Location: 

Education.: 

Special 
Qualifications: 

Professional 
Registration: 

Parent Company: 

KENNETH M. CHRISTIANSEN 

Construction Support Transmission 

Bellevue 

Civil Engineering - University of Minnesota 
- San Jose State College 

Foundations and Structures - University of 
Minnesota 

Over twenty-five years in the construction 
industry with progressively increasing respon
sibilities in supervision and direction of 
large projects with emphasis on HV and EHV 
transmission lines and substations. 

None 

Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitna Project: 

Ex·tensive experience in overhead, underground and submarine EHV 
systems including feasibility studies, routing, soils test, survey
ing (including photograrnmetry), design, preparing bid documents, 
installation of all types of foundations, erection of all types of 
steel towers and poles, stringing and saging conductors, testing 
and energizing. Also a specialist in surveying and trouble shooting 
existing electrical distribution systems. 

Employment History~ 

Project Superintendent 

o Prepared proposal for construction management services of 345kV 
transmission lines in excess of 100 million dollars. 

• Member of estimating team bidding on hard money construction con
tracts in isolated locations of Alaska for u.s. Army Corps of 
Engineers. 

Electrical Superintendent 

• Supervised the construction and installation of electrical works 
of a cogeneration plant. This included the modification of five 
existing substations and a complete new distribution system. 
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Kenneth M. Christiansen -2-
Construction Support Transmission 

Electrical Transmission and Distribution Specialist 

• Converted overhead lines to underground cable. 

• Design and construction of new underground transmission system 
for Riyadh Electric Company, Riyadh, Saudi Arabia. 

Conductor Stringing Specialist, Contract Manager 

• Su~ervised stringing and sagging of the Gilboa-Ledds 765kV 
transmission line for the Power Authority of the State of 
New York. 

Project Director 

• Supervised the final routing, design, preparation of bid docu
ments and the construction management of the 230kV transmission 
line system which included three major substations linking 
La Fortuna Power Plant to Panama City for the Republic of Panama. 

• Utilized photogrammetric engineering for the development of 
plan and profile drawings and transmission line route selection. 

Construction Manager 

• Directed the development of contract documents of all high vol
tage transmission lines for Vermont Electric Power Company from 
February 1969 to May 1973. This included overhead, underground 
and submarine installation from projec~ conception through 
construction management, testing and finaJ acceptance. 

Project Engineer 

• Supervised conductor ~tringing for 450 miles of 500kV transmission 
line associated with the Peace River 2400 MW hydroelectric power 
project for the British Columbia Hydro and Power Authority. 

Construction Supervisor 

• Directed all phases of construction on 500kV transmission lines 
throughout the South for Gulf States Utilities . 

• Developed a construction program (because of swamps and a high 
water table) to install high voltage transmission lines completely 
from foundations to conductors utilizing barge mounted equipment. 

Superintendent 

• Supervised survey crews and install&tion of tower foundations for 
EHV, 230kV and 345kV transmission lines, substations and genera
ting plants throughout the west • 
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GUENTHER SCHEEL 

Job Title: Substation Engineer 

Bellevue location: 

Education: Bachelor of Science in Electrical Engineering, 
1950, Po lytechni cum Gi essen, Gennany 

Special 
Qualification: Senior Engineer - Hrauneyfoss (Iceland) 

Professional 
Registration: Wisconsin 

Parent Company: Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

July 1969 to Date: Harza Engineering Comparzy .. Senior Electrical 
Engineer. Duties and responsibilities include supervision, 
coordination and review of electrical design, including preparation of 
contract documents, engineer's estimates, evaluation of bid proposals, 
construction drawings, witnessing factory tests of electrical 
equipment, and assistance to field during construction stage. Worked 
on the following projects: 

o Hrauneyjafoss Project, Iceland. Three-unit, 244.5 M'IA powerhouse 
and 220 kV SF-6 gas insulated ~ubstation. 

o El Nispero Project, Honduras, C.A. One-Unit 23 MW powerhouse and 
34.5/69 kV switchyard. 

o Yacyreta-Apipe Project, Argentina, S.A. Twenty units, 3,450 MVA 
powerhouse and 220 kV SF-6 gas insulated substation. 

0 

0 

0 

Karun River Project, Iran. Four units, 1,000 MVA powerhouse, dam 
and 400 kV switchyard. Karun EHV Transmission System, Iran. 
Four 400 kV substations. Gotvand Irrigation Project, Iran. 

Finchaa Project, Ethiopiaw Three units, 105 MVA powerhouse and 
230 kV switchyard. 

Rio Lindo Project, Honduras, C.A. Two units, 42 MVA powerhouse 
and 138 kV switchyardse La Puerta Substation, lt>nduras, C.A. 
Expansion of 138 kV switchyard incuding modification of control 
switchboard (field assignment). 

November 1962 to July 1969. Erik Floor and Assvciates, Chicato, 
Illinois. Electrical Design Engineer. In charge of all elec rical 
design and drafting of the following hydroelectric generating stations: 
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Guenther Scheel -2-

0 Miller Ferry Project, Alabama. Three units, 79 MVA powerhouse 
and 115 kV sw.;·tchyard. 

o Sarijar Projects Turkey. Expansio!'l of existing powerhouse and 
switchyard to accommodate two additional generating units of 44.5 
MVA each. 

o West Point Project, Georgia. Three units, 110.5 MVA powerhouse 
and 115 leV switchyard. 

November 19~9 to Ocrober 1962. A. J. Boynton & Company, Chicago, 
Illinois. Electrical Design Engineer. Work consisted of preparing 
cost estimates, calculations, equipment selection and requisitioning, 
phYsical layouts, wiring diagrams and modernization of existig steel 
plant (field assignment). 

Janualj' 1957 to October 1959. Laramore, Douglas and Popham, Chicago, 
Illinois. Electrical Engineer. Work included electrical engineering 
design work of steamelectric generating stations and switchyards. 

October 1950 to December 1956. Siemens & Schuckert, Germany. 
Electrical Field Engineer. Supervised field erection and testing of 
switchgear and transformers, industrial control, and machine tool 
control for industrial customers of apparatus division. 

Client References: 

1. Hranneyjafoss Substation and Powerhouse 
r~r. Gudmundur Hel gason 
Deputy Head of Operation 
Landsvirkjun, The National Power Co. 
Haaleitvsbrant, 68 
108 Reykjavik, Iceland 
Telephone: 86400 
Telex: 2054 LANDSVIS 

2. Yacyreta-Apipe Powerhouse and Substation 
Entedad Binacional 
Engineer Rolando S. Herron 
Torre Mederos Piso 20 
Avenedo Eduardo Maderos 940 
Buenous Aries, Argentina CP 1106 
Telex: 122659 AREBY 
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JOHN J. QUINN 

Job Title: Lead Substation Engineer 

Bellevue location: 

Education: Bachelor of Science in Electrical Engineering, 
1968, Illinois Institute of Technology 

Bachelor of Arts in Math-Physics, 
1960, St. Joseph's College, Rensselaer, Indiana 

Professi anal 
Registration: 11linois 

Parent Company: Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

Janua~ 1968 to Date: Harza Engineering CompanY, Chicago, Illinois. 

o Boundary Project - Underground powerhouse located in the State of 
Washington. Lead Electrical Engineer. Preparation of equipment 
design memos, procurement specifications for two 210 MVA, 128.6 
rpm generators and bid analysis; initiated design of controls, 
protective relaying and instrumentation; and initiated 
preparation of construction drawings. 

0 Yacyreta project - twenty 172 MVA Unit powerhouse, 220 kV SFs 
switchyard and nagivation locks located in Argentina. Electrical 
lead Engineer responsible for project coordination; preparation 
of design studies, electrical equipment technical specifications 
and review of design; feasibilty study

6
of 220 kV transmission 

line utilizing oil-filled cable and SF bus. 

o San Lorenzo generating station with two 87 MVA units and 115 kV 
switccyard in El Salvador. Lead Electrical Engineer in 
preparation of generator procurement specifications, design 
criteria and electrical construction drawings, and review of 
manufacturer's drawings. 

o 138 kV Transmission Line system relay study. Project Engineer on 
the relay coordination study for the complete transmission system 
in Honduras. 

o Mayfield Powerhouse Expansion, Tacoma, Washington, U.S.A. Senior 
Design Engineer responsible for preparation of powerhouse and 
substation electrical equipment specifications and designs for 

· the addition of a 45 MVA generator. 
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John J. Quinn -2-

o Rio Lindo Project, Hbnduras, C.A. Senior Design Engineer for 
expansion of the present Rio Lindo powerhouse and switchYard to 
accommodate two additional generating units of 21 VA each. 
Supervision, coordination and review of all electrical design 
facets, including preparation of contract documents, engineer's 
estimates, evaluation of bid ~roposals, construction drawings, 
review of equipment manufacturers• drawings and assistance to 
field during construction stage. 

0 

0 
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0 

Ka run EHV Transmission System, Tehran, Iran.. Design Engineer. 
Preparation of prelimina~ and review of final substation control 
design; review manufacturer• s design of 230 kV and 400 kV power 
circuit breakers and current transfonners, 15 kV metalclad 
switchgear, 230 and 400 kV coupling capacitor potential devices 
and lightning arresters, 230 and 400 kV disconnecting switches, 
control switchboards; and preparation of electrical equipment and 
cost estimates for four 230/400 kV substations. 
Sucre Power Plant, Sucre, Boivia. Design Engineer. Start-up and 
inspection of three unit, 10 MVA, 10 kV diesel-generator 
powerhouse and switchyard. 

Cornell Hydroelectric Plant, Wisconsin, U.S.A. Design Engineer. 
Responsibilities included preparation of specifications, design 
of controls and protective relaying for automatic operation of a 
four unit hYdroelectric powerhouse. 

Medan Electric Power System, Sumatra, Indonesia. Design 
Engineer. Responsibilities included preparation of 
specifications, design, estimates, equipment selection for a 30 
MVA, six unit diesel powerplant and 20 kV switceyard. 

South Carolina Public Service Authority, Santee Cooper 
fiydroelecric Plant, U.S.A~ Design Engineer. Responsible for 
preparation of design and specifications for the generating 
stations and 115 kV switchyard including supervisory control. 

o Central Nebraska Public Power District Hydroelectric Plants and 
Irrigation System, U.S.A. Preparation of specifications for the 
supervisory control equipment to control three unattended hydro 
plants and thirteen irrigation structures from the central office. 

June 1960 to January 1968. Rauland Corporation, Chicago, Illinois. 
Electrical Engineer. Design Engineering, procurement, installation, 
testing, and operation of electrical facilities for a three plant 
25,000 kVA industrial system in Chicago. 
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John J. Quinn -3-

Client References: 

1. 

2. 

3. 

Bounda~ Hydroelectric Project 
Cit,v of Seattle 
City light Department 
1 015 Third Avenue 
Seattle. Washington 98104 
Mr. Dean Sunquist 
{206) 625-3056. 

Mayfield Powerhouse Expansion 
City of Tacoma 
Depa r·tment of Pub1 i c Uti 1 i ties 
P.O. Box 11007 
Tacoma, Washington 98411 
Mr. Art Herstrom 
(206) 383-2471 

Rio Lindo Project 
Empresa Nacional de Engergia Electrica 
Apartado No. 99 
Tegucigalpa, ft>nduras, C.A. 
Mr. f~arco Mass 
(504) 22-4373 
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Job Title: 

Work Location: 

Education: 

Special 
Qualifications: 

Professional 
Registration: 

Parent Company: 

DONALD CHU 

Static VAR Compensation Engineer 

Bellevue 

Cornell University - MEE - 1976 
Cornell University - BS - 1975 
ASEA High Voltage Direct Current Course-1979 
General Electric Company Protective Relay 

Course - 1981 

Presented technical papers on: 

"Application of Static VAR Compensation for 
Steady State and Dynamic Voltage Control"! 
written in collaboration with J. J. Keane, 0. 
Veraas, M. Rahman and R. Gutman; International 
Symposium on Controlled Reactive Compensation, 
Montreal, Canada, September 1979. 

"Required Transmission for a Nuclear Energy 
Center in Mid-Atlantic Area Council System", 
written in collaboration with S. Linke; Brook
haven National Laboratory Publication, February, 
1980. 

Professional Engineer - New York 
Member - IEEE · 

Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitna Project: 

Professional Engineer with over four years experience in electrical 
design and engineering of transmission and distribution systems. 
Responsibilities include revising existing and writing new engineer
ing guides and equipment specifications for generating stations. 

• Previous responsibilities included developing electrical design 
criteria, preparation of equipment specifications, purchase 
requisitions and engineering support for field forces. Addi
tional responsibilities included the preparation of electrical 
specifications and bid evaluations for high voltage switching 
devices, shunt capacitor banks and transformer auxiliary 
coolers. 

• Project Engineer responsible for the development, design, 
engineering and construction support for a Static VAR 
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Donald Chu -2-
Static VAR Compensation Engineer 

Compensation System project. Responsibilities included the 
preva:t"9.tion of electrical equipment specifications, technical 
and economic cost analysis of bid evaluations, review of all 
manufacturer and design drawings and preparation of construc
tion schedule. 

Employment 
History: 

Ebasco Services Incorporatedy New York, NY; 1980-Present 

• Senior Engineer, 1982 

• Engineer, 1980 

American Electric Power Service Corporation, New York, NY; 1976-1980 

• Engineer, 1980 

• Associate Engineer, 1977-1980 

• Assistant ~ngineer, 1976~1977 
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CLARENCE J. EISINGER 

Job Title: General Arrangement~ Substations 

location: Bellevue 

Education: Wright Junior College 1950-51 
U.S. Army Southeastern Signal College 1952 

Speciai 
Qualification: IEEE t4ember Grade Power Engineering Society 

Consulting Electrical Engineers - Member 

Parent Company: Harza Engineering Company 

Experience and ~alifications Relevant to th~ Susitna Project: 

November 1958 to Date: Harza Engineering Company. Section Head, 
Electrical Branch. Responsibilities include coordination and 
supervising the preparation of design, contract and construction 
drawings and supervision of outdoor switchyard and substation projects 
(both high-voltage and extra high-voltage systems)& 

0 

0 

0 

0 

Supervised construction drawings, preliminary designs, and 
layouts for Powerhouse No. 2 of the Guri Project, Venezuela. 
Supervised design of all conduit and cable routing and eable tray 
installation for the Guri powerhouse, dam and spillway. Designed 
Guri 230 k V and 400 kV swi tchya rds, and Santa Teresa and El Tigre 
400 k.V substations. Assisted in the preparation nf the general 
contract specifications and major electrical equipment 
procur,ement contract documents for the new powerhc~use. Design 
and supervised preparation of contract and contructi on drawings 
and design of procurement contract docunents. Design and 
coordinated 765 kV switcnyard and transmission line for the 
project. Reviewed manufacturer's drawings of equipment to be 
furnished for the project. 

Prepared designs and ~upervised drafting relating to the Duncan 
Substation in Jamilica and the Hrauneyjafoss Substation, Iceland. 

Supervised the preparation of drawings and assisted in the 
prepartion of con~ .. ract documents on the U.S. Anny Corps of 
Engineers projec~, Lock and Dam No. 26, Alton, Illinois. 

Performed design and drafting of conduit and gt<ounding 
arrangement drawings for the Wanapum and Hartwell projects, 
Washington, (U.S. Anny Corps of Engineers). Also perfonned 
design and drafting of conduit and grounding arrangement drawings 
for steam power generator plants. 
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August 1951 to ~ptem.~er 1955. Delta Star Elect-ric Division of H. K. 
Porter Companys Chicago, Illinois. Designing and detailing of all 
switcnvard and substation projects; -cocrdinat,ion of fabrication of 
equipment and steel structures betweeJi the ass·emb1y plants and the 
engineering offices. 

Client References: 

Guri Po\verhouse and Switchyard 
Dr. Efrai n Ca rerra 
Vice President-Manager 
EDELCA 
Caracus, Venezuela 
Telephone: 582-91-0579 

Guri Powerhouse and Switchyard 
Eng. ~ctor Beltran 
Superintendent Electro-Mechanical Department 
EDELCA 
Caracus, Venezuela 
Telephone: 482-91-0579 
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Job Title: 

Work Location: 

Education: 

Profession a 1 
Registration: 

Parent Company: 

ROSTYSLAW JOHN FOSTIAK 

Substation Apparatus Design 

Bellevue 

Bachelor of Science in Electrical Engineering, 
1972, University of Illinois, Urbana 

Illinois 

Ha rza Engi nee ring Company 

Experi't!nce and Qualifications Relevant to the Sus·itna Project: 

SeQ:~=~~,~r 1972 to Date: Harza Engineering Company 

o Bath County 2,100 MW Pumped-Storage Plant and 500 kV Switchyard, 
Virginia. Supervised the preparation of conceptual designs, 
design memoranda, computations, specifications and the review of 
manufacturer's drawings. Designs for the 500 kV switchya rd 
included evaluation of air and SF6 gas-insulated arrangements in 
tenns of cost, reliability, and insulation levels of ~ssociated 
equipment. 

o Yacyreta-Apipe 4,050 r~W Hydroelectric Plant, Argentina. Design 
of Powerhouse and switcnyard electrical equipment arrangements. 
Design computations and analyses of insulation coordination for 
overhead, transmission lines and open-air and SF6 gas insulated 
substation arrangements at 220 and 500 kV. 

o Guri 10,000 r~w Hydroelectric Plant, Venezuela. Review of 
manufacturer•s drawings, cost estimates, and feasibility studies 
for proposed powerhouse and switchyard expansion. Switchyard 
studies included layouts and design computations for 400 kV and 
765 kV open-air and SF6 gas-insulated arrangements. Studies for 
the 765 kV air-insulated arrangement included analyses of the 
electrostatic e·ffects in the vicinity of EHV 1 i nes. 

o Field ass1-Jnment at Reza Shah Kabit 1,000 MW fiydroelectric Plant 
and 400 kV switchyard, ll"an. As the Assistant to the 
ElectricalMechanical Resident Engineer, duties included field 
inspections of the contractors • work as to qua 1 i ty, workmanship, 
and confonnity to the contract documents in such areas as conduit 
and tray systems, grounding and lighting systems, wiring, control 
systems, piping, and pipe pressure testing. Work also included 
in-field design of wiring drawings and the inception of a 
training program for the Client's personnel. 

o Cert"'on Grande 150 MW hydroelectric Plant, El Sa 1 vador. Studies 
for pow,erhouse and switctlyard equipment arrangements, layouts and 
quantity estimates. 
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Rostyslaw John Fostiak 

Client References 

1. Mr. W.L. Thompson 
YEP CO 
Virginia Electric and Power Co. 

-2-

Power Station Engineering & Constructio 
P.O. Box 564 

2. 

Richmond, VA 23204 
(804) 771-6308 

Mr. Chuck Johnson 
YEP CO 
Virginia Electric and Power Co. 
Mountain Grove, Star Route 
Warm Springs, VA 24484 
(703) 279-3200 
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Job Title: 

Location: 

Education: 

Profession a 1 
Registration: 

Parent Company: 

PREM P. C. BABU 

Relay and Control Engineer 

Bellevue 

Bachelor of Technology in Electrical Engineering, 
1966, Indian Institute of Technology, Madras, India 

England, United Kindgom 

Harza Engineering CompanY 

Experience and Qualifications Relevant to the Susitna Project: 

October 1977 to Date: Harza Engineering Company. Relay application 
specialist. Responsibilities include preparation of electrical 
feasibility cost estimates for hydro plant and substations. 

o Lead Electrical Engineer on Hayfield Project, Washingtnn, for 45 
MVA hYdro generator addition and 230 kV switchYard modification 
to existing ring bus. Responsibilities include electrical design 
and project related activities; 

o Study of technical aspects of substation uprating, 220 kV to 500 
kV in Pak'istan; Review of electrical drawings for 220 kV 
substation in Multan, Pakistan and for a 2-86 MW unit powerhouse 
and a 110 kV substation in El Salvador. 

July 1970 to SeptPmber 1977. A Reyro1le & Co., Hebburn, United 
Kingdom. Relay P{Jplication Engineer in Technical Department. 
Responsibilities included interpretation of customers inquiries and 
specifications to give recommendations of type of protective scheme and 
re 1 ate the protection perfonnance to the requirements of generation, 
transmission, and distributiqn plant and equipm~nt in the power system 
1 nvo 1 ved. Deve 1 oped protect1 on schemes, superv1 sed 1 aboratory tests, 
and prepared test and application reports. Transmission line 
protection schemes designed included those for the following voltages: 
500 kV Ontario 1-(ydro, Canada; 400 !<V CEGB, United Kingdom, New Zealand 
Electrical Board, ~Je\'1 Zea 1 and, various Austra 1 ian e 1 ectri city boards. 
APrU 1967 to May 1970. Post Graduate training at Reyro11e Burn, Ltd., 
lraWrati, India. ---r>ur1 ng 1 ast year offici a ted as Assistant Engineer in 
the Technical Department. 

Client Reference: 

Mr. A. C. ~rstrom 
Chief Planning Engineer 
City of Tacoma 
Department of Public Utilities 
P. 0. Box 11007 
Tacoma, Washington 98411 
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JN~ES JOHN SCHALK 

Job Title: Storage and Control Building Design 

Bellevue Location: 

Education: Bachelor of Science in Architecture 
1952, University of Illinois 

Professional 
Regi strati onL Architect - Illinois 

Parent Company: Ha rza Engi nee ri ng Company 

Experience and Qualifications Relevant to the Susitna Project: 

October 1956 to Date: Harza Engineering Company. Associate (1977} and 
Head, Architectural Section (1969). Responsible for the design and 
review of all architectural features of Harza•s projects. Typical of 
his more than 40 projects are: 
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0 

Hartwell powerhouse, Georgi a, Wanapum powerhouse, Washington, and 
Seneca powerhouse, Pennsylvania; Guri hydroelectric Project, 
Venezuela; Cerron Granda Hydroelectric Project, El Salvador; and 
Karadj and Karun River Hydroelecric Projects in Iran. 

. 
Powerhouses, operators village, and maintenance center for the 
Rio Lindo and Canaveral HYdroelectric Projects, Honduras, 
including design of all housing, recreational, street and 
sanitary 1 ayouts. 

Burfell powerhouse, Iceland, with cast-in-place sculptured relief 
in exterior wall depicting Icelandic history. 

Cowlitz Salmon Hatche~, Washington; planned ent)re complex~ 
including, residences and maintenance buildi1gs. This 
installation is currently the largest salmon hatchery in the 
U.S.A. 

Idealized layout of site development potentials for recreational, 
residential, agricultural, and industrial use in the area 
surrounding a thermal power plant cooling ponds, Kincaid 
Reservoir, Illinois. The area, in excess of 4,000 acres, 
includes three marines, tent and trailer camping areas, shower 
shelter buildings, public beaches, lode and administrative 
building, private housing, goif course and motel at"ea. 
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James John Schalk 

Client References: 

1. Chicago Metropolitan San. Dist. 
Deep Tunne 1 Project 
101 E. Ontario Street 
Chicago, I L 60611 

-2-

Mr. D. J. Bielenberg, Chief Environmental Planner 
( 31 2} 7 51 -580 7 

2. Corps of Engineers 
Lock & Dam #1 Project 
St. Paul District 

3 .. 

1210 U.S. Post Office & Custom House 
St. Paul, Minn. 55101 
Mr. B. Tamte 
{ 612} 725-7 526 

Bath f~unty Project 
VEPCO 
Box 564 
Richmond, Virginia 23204 
Mr. H. Engleman Jr. 
(803) 771-6121 
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I Job Title: 

Location: 

Education: 

Professional 
Registration: 

Parent Company: 

FRED B. MASS 

Storage and Control Bu·i 1 ding Design 

Bellevue 

Bache 1 or of Science in Mechani ca 1 Engineering; 
1971, University of Illinois 

Professional Engineer- Illinois 

Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

1971 to Date: Harza Engineering Company. Senior Mechanical Engineer .. 
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Lead Mechanical Engineer for Metropolitan Waste Control 
Commission, St. Paul, Minnesota Maintenance and Dispatch 
Building. Duties included preparing design specifications and 
contract drawings. Building features office areas, computer 
c~nter, 1 ocker/shower a rea, machine shop, vehicle maintenance 
center and vehicle storage areas. Building mechanical systems 
include n'iAC, fire protection, fuel storage, and solar water 
heating. 

Lead Mech'}nical Engineer for Foot;,i 11 s Water Works outlet, 
cansi sting of 8 free-discharge valves, diameters ranging from 
8-inch to 48-inch, including associated cone type guard valves, 
designed for irrigation releases ranging from 10 cfs to 4000 cfs 
under 150 feet of head. Duties included i ni ti a 1 design and 
layout work for the project, \'lith continued engineering service 
during the construction phase i nc1 u.di ng review of manufactured 
equipment, and witnessing shop testing. Additionally, for 
sim~Jar applications, responsibilities included establishing 
design -criteria for the selection, sizing and general layouts for 
studies of free-discharge valves for diversion tunnels and outlet 
works. 

For the Chicago Tunnel and Reservoir Plan (TARP) Project, 
responsibilities included evalua.tion of design parameters for 
selection and sizing of pumps and valves, including preparation 
of contract documents. 

Prepared technical analysis of bid proposals covering Francis 
turbines and governors for the 144-MW Hrauneyjaf.oss HYdroelectric 
Project .. 

Established design criteria and investigated various pump schemes 
involving pump selection and piping alignments for the Jordan 
Water Carrier Project, including comparative cost analysis. 
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Fred B. Mass -2-

0 Selection, s1z1ng, equipment layout and preparation of design for 
pumping stations. {Projects include: Gotvan, Zanya del T1gre, 
Fairview, Burlington, and Black River Upper Morass Expansion.) 

Client References: 

1. Rehab Interstate Highway Pump Station 
Illinois Department of Transportation 
9300 St. Clair Avenue 

2. 

Fairview Heights, Illinois 62208 
( 618) 397-9530 

Mr. BarrY Roberts - Construction Manager 
Mic Rolando - Resident Engineer 
Rodger Watson - Project Manager 

Strontia Springs Dam 
Board of Water Commission 
1600 West 12th Avenue 
Denver, Colorado 80254 
(303) 623-2500 

Mr. Jack Parsons 
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Job Title: 

Location: 

Education: 

Special 
Qualifications: 

Professional 
Registration: 

Parent Company: 

.. 

. 

ll~Jilll ~ lllliCO 
RAYMOND L. KUNTZENDORF 

Communications and SCADA - remote terminal units 

Chicago 

Master of Science in Power Systems 1959, Illinois 
Institute of Technology 
Bachelor of Science in Electrical Engineering, 
1958, University of Notre Dame 

Extensive experience in communications and super
visory control syst1ems 

Illinois 

Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 1975 to 
Date: Harza Engineering Company, Chicago, Illinois. Head Computer 
Control and Communications Section. Responsible for design guides, 
standards, project design memoranda and specif·ications related to 
microwave, power line carr·ier, radio and telephone voice and data 
communications; supervisory control including computer applications 
related to energy management centers, generating stations and 
individual unit control, high-voltage substation control, and 
industrial project control. 

June 1973 to May 1975: Regional Manager, LFE Corporation, Boston, 
Massachusetts. Responsible for the sale, installation and acceptance 
of computer based supervisorY control systems. Developed design 
criteria for plant computer multiplex and variable energy charge based 
on system demand. 

FebruarY 1970 to June 1973: General Manager, KAY Sales, Inc., Chicago, 
Illinois. Prepared system estimates, reports and specifications for 
communication and control subsystems involving microwave, radio, power 
line carrier and transfer trip. Developed design criteria for utility 
radio controlled switching, automatic subscriber monitoring, IMTS base 
station monitoring, computer control of microwave alann and computer 
telemetering data handling. 

April 1966 to FebruarY 1970: Division Manager, Analog Digital System, 
Inc., Chicago, Illinois. Specified design criteria for all productse 
Duties included marketing and development of substation integrated 
circuit remote data loggers, and sequential event recorders. Designed 
numerous special purpose computer system interfaces for the scientific 
community. 
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Raymond L. Kuntzendorf -2-

September 1963 to April 1966: General Manager, Lundell Controls, Inc., 
Chicago, 111 i nots. Supervised t'1e design and manufacture of power 
plant annunciators, sequential event recorders and temperature 
scanners. Instrumental in developing prewired tenninal cabinets for 
bench board annunciators and systemso Project ~anager for the 
development of first application of digital logic to superviso~ 
control. 

June 1959 to September 1963: Project Engineer, Commonwealth Edison 
COmpanY, Chicago, Illinois. Assignments in system planning and station 
electrical engineering. Developed design guides, specified equipment 
and designed numerous substations. Specified and installed first all 
digital superviso~ control equipment. 

Pub 1 i cations: 11 Computer Control Design Highlights of a Modern 
Hydroelectric PO\'Ier Plant, 11 presented at the IEEE 
Power Engineering Society winter meeting, New 
York, Paper A78-103-4, January 1978. 
11 Current Asymmetry in Resistance-Reactance 
Circuits, 11 Power Apparatus and Systems, paper 
60-825, December 1960. 

Client References: 

1. 

2. 

3. 

Bath County Pumped Storage 
YEP CO 
Mr. Larry Ki dd 
Computer Control Group 
P.O. Box 564 
Richmond, Virginia, 23204 
(804} 771-6319 

Demand Metering System 
Richard R. Rurjich 
Executive Vice President 
Sayland Power Cooperative Inc. 
675 West Imboden Drive 
P.O. Box Al606 
Decatur, Illinois 62525 

Jack Watson 
Communications Engineer 
The Illinois State Toll Highway Authority 
East-West Tollway 
Oak Brook, Illinois 60521 
{ 312) 654-2200 
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Job Title: 

Location: 

Education: 

Parent Company: 

LAURO H. VALERIANO 

Communications and SCADA - remote terminal units 

Bellevue 

Bachelor of Science in Electrical Engineering 
1965, FEAT! University, Manila, Philippines 

Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

October 1981 to Date: Harza Engineering Company 

Communications Engineer. Responsible for studies, engineering design, 
preparation of design memoranda and writing specifications for 
commui cation and contra 1 systems.. He is a 1 so responsi b 1 e for reviewing 
and coordinating manufacurer's drawings and inspection of equipment. 

o Field Communications Engineer for the El Nispero HYdroelectric 
Project, Honduras. Supervises ENEE personnel in commissioning 
communication, telemetry and control system (1981 to present). 

June 1971 to October 1981. RFL Industries, Boonton, New Jersey! 
COmmunication System Engineer, Carrier Communication Systems. 
Responsibilities included voice and data communication system design 
and integration, system commissioning, factory acceptance testing and 
proposal writing. · 

o Project engineer responsible for design, system integration and 
scheduling for expansion of telecommunication system for the 
Jamaica public Service Company (1980-81 ). 

o Powerline carrier system expansion for the New Zealand 
Electricity Department. System engineer responsible for design, 
system integration, eli ent 1 i ai son, factory acceptance testing 
and preparation of operating manual (1981). 

o System engineer on telecommunication/SCADA system for the 
Corporacion del Cobre, Chile. Responsibilities included voice 
and data cmmunication system design and integration, factory 
acceptance testing and preparation of operating manuals (1980). 

o System engineer on powerl i ne carrier system expansion for State 
Electricity Commission of Victoria (SECV), Australia. Duties 
included voice and data communication system design and 
integration factory acceptance testing and preparation of 
operating manuals (1977). 
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Lauro H. Valeriano -2-

o Project engineer on telecommunication system for Southern Peru 
Copper Corporation3 Peru. Duties included voice and data 
communication s~stem design and integration, system 
commissioning, factor,y acceptance testing and preparation of 
operating manuals (1976). 

June 1965 to March 1971: Manila Electric Company/GPU, Manila, 
Philippines. Commuication/Control Engineer. Responsibilities included 
design, operation and maintenance of uti 1 i ty' s communication and SCAD A 
system and supervised communication/control section personnel. 

Client References: 

1. 

2. 

3. 

4. 

Tennessee Valley Authority 
Chattanooga, Tennessee 
Lawrence Brayant 
(615} 755-2272 
( 615) 7 55-3551 

Montana Power Company 
40 East Broadway 
Butte, Montana 
Charles Beardslee 
( 406) 723-5421 

Tucson Electric Power Company 
Tucson, Arizona 
Jim Maneval 
(602) 622-6661 

Empressa Nacional de Energia Electricidad 
Tegucigalpa, J-bnduras, C.A. 
f4a rio Vi 11 a 1 ta 
Project Manager, El Nispero Project 
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HAROLD M. COX 

Job Title: Construction Support for Substations 

Bellevue Location: 

Education: Attended University of Denver, Colorado 

Professional 
Regi str.~tti on: Electrical Contractors License - Colorado 

Master Electricians License - Colorado 
Wisconsin P.E. - Pending 

Parent Company: Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

thvember 1973 to Date: Harza Engineeering Company. Senior 
Construction Engineer, Transmission and Distribution Section. 
Responsibilities include line layouts, locating transformers, 
calculating loads, and making up material quantities. Advises and 
assists clients on oversees construction work in progress. Prepares 
and conducts necessa~ training programs and field reports for various 
projects: Reviews and approves drawings. Also inspection of materials 
and equipment being furnished in several USAID and World Bank Projects 
in Egypt and Central America. Included field trips to assist clients 
in routing lines and 1 ocating substations. 

o Construction Superintendent for 530 km of 500 kV transmission 
line and a 220 kV substation and control house in Pakistan9 
Responsible for overall management of the project, including 
supervision of the expatriate and local engineers and inspectors, 
conducted training classes for Pakistan engineers, maintained 
records and as-built drawings, and assisted in preparing World 
Bank Reports, operation and maintenance manual and completion 
report. (1978-1981 ) • 

0 

0 

Responsible for pr.eliminary layout of distribution lines, 
transformers and substations for World Bank and USAID projects in 
Central America, U.S.A. and Egypt. Made quantity takeoffs for 
materials, and schedules ordel.,ing and delivery. Assisted in 
developing list of equipment and vehicles for the Egypt project. 
Organized and conducted training programs, and oversaw 
construction work in progress for several U.S. and overseas 
clients. (1976-1978). 

Project Engineer for 800 km of 400-kV single circuit transmission 
lines, Iran. Responsible for supervision of all local and 
expatriate field forces, and inspection and documentation of all 
phases of construction perfonned by the installation 
contractors. Also prepared project reports and submitted them to 
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Harold M. Cox -2-

the Client for Ministry of Energy, Government of Iran. Trained 
Client's personnel in construction of electrical facilities. 
(1973-1976). 

August 1972 to November 1973. Neill Price International, Tehran, 
Iran. E1 ectri ca 1 Superintendent for six pumping stations on 730 km of 
30 inch crude oil pipeline, and construction of 38 miles of 11 kV 
3 phase lines and underground cable with tr~nsfonmer banks. 

July 1969 to August 1972: Bechtel Corporation, Gaithersburg, 
Maryland. Electrical Superintendent. Duties included supervision of 
the installation of two 500-kV and one 230-kV switchyards. 

January 1967 to July 1969: A. S. Shulman Electric Company, Los Angeles, 
California. Electrical Superintendent in charge of con~tructi on of a 
tfydroel ectri c Power Plant and Dam. Direct supervision for the 
installation of 500-kV switchyard. 

January 1955 to January 1967: Arch Dam Electric Co., Denver, 
Colorado. (Partnership-50% owner) Electrical Construction and 
Engineering Company. Supervision of construction of over 850 miles of 
REA and distribution lines in Colorado, Wyoming, and Nebraska. 

Responsible for stringing of 80 miles of 345-kV, 1 i ne erection of 
towers and stringing 240 miles of 230-kV steel tower line and 
construction of 230-kV substations for the U.S. Bureau of Reclamation. 

Construction of 115-KV substations for Denver Water Board and the City 
of Fleming, U>lorado. U>nstructed approximately 250 miles of 138-kV 
H-Frame line for the U.S. Bureau of Reclamation. 

For 10 years, did operation and maintenance work for the Denver Water 
Board's distribution lines and substations. · 

Experienced in using helicopters for moving equipment and setting 
towers in i naccessi bl e areas. 

1952 to 1955: Worked for the U.S. Bureau of Reclamation as Electrician 
and Working Foreman, 115-kV Substation construction. 

Client 
Reference: 

2264B 

Middle East Oil Pipe Line 
Mr. Larry K. Bump 
Chairman and President 
Williams International Group Inc. 
Tulsa, Oklahoma 
(918) 496-7000 
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Haro1 d M. Cox -2-

the Client for Ministry of Energy, Government of Iran. Trained 
Client•s personnel in construction of electrical facilities. 
( 1 9 7 3-1 9 7 6 ) • 

August 1972 to November 1973. Neill Price International, Tehran, 
Iran. Electrical Superintendent for six pumping stations on 730 km of 
30 inch crude oil pipeline, and construction of 38 miles of 11 kV 
3 phase 1 i ne!.i and underground cable with transfonner banks. 

July 1969 to August 1972: Bechtel Corporation, Gaithersburg, 
Maryland. E1 ectri ca 1 Superintendent. Duties included supervision of 
the installation of two 500-kV and one 230-kV switchyards. 

January 1967 to July 1969: A.S. Shulman Electric Company, Los Angeles, 
California. Electrical Superintendent in charge of construction of a 
fiydroe 1 ectri c Power Plant and Dam. Direct supervision for the 
installation of 500-kV swi tchyard. 

January 1955 to January 1967: Arch Dam Electric Co., Denver, 
Colorado. (Partnership-50% owner) Electrical Construction and 
Engineering Company. Supervision of construction of over 850 miles of 
REA and distribution lines in Colorado, Wyoming, and Nebraska. 

Responsible for stringing of 80 miles of 345-kV, line erection of 
towers and stringing 240 miles of 230-kV steel tower line and 
construction of 230-kV substations for the U.S. Bureau of Reclamation. 

Construction of 115-KV substations for Denver Water Board and the City 
of Fleming, Colorado.. Constructed approximately 250 miles of 138-kV 
H-Frame line for the UoS. Bureau of Reclamatione 

For 10 years, did operation and maintenance work for the Denver Water 
Board's distribution lines and substations. · 

Experienced in using helicopters for moving equipment and setting 
towers in inaccessible areas. 

1952 to i955: Worked for the U.S. Bureau of Reclamation as Electrician 
and Working Foreman, 115-kV Substation construction. 

Client 
Reference: 

22648 

Middle East Oil Pipe Line 
Mr. Larry K. Bump 
Chairman and President 
Williams International Group Inc. 
Tulsa, Oklahoma 
(918) 496-7000 
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Harold M. Cox -3-
Construction Support for Substations 

") 

Wasatch Electric 
David Lyons - President 
Salt Lake City, Utah 
(801) 487-4511 

USBR 
Barney Bellport - Chief Engineer 
Golden, Colorad0 

USBR 
Jim Oldsen - Manager T & D 
Loveland, Colorado 
(303) 667-4410 
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JOHN F. SZABLYA 

Job Title: Power Systems Engine~r 

Work Location: Bellevue 

Education: Technical University of Budapest, Diploma 
(equivalent to M.S.), 

Mechanical Engineering, Electrical Option: 
1947, 

Technical University of Budapest, Ph.D. 
Economics: 1948 

Special 
Qualificatiol'is: State Regulatory Commission Expert Witness 

Testimony - 1976 and 1981. 

Professional 
Registration: State of Washington-Province of British 

Columbia Great Britain 

Par~nt Company: Ebasco Services, Incorporated 

Experience and Qualifications Relevant to the Susitna Project: 

November 1981 to Present: Presently Electrical Consulting Engi
neer at the Berievu2, Washington office of Ebasco Services In
corporated. Dr. Szablya has overall resonsibility for consul
ting services offered in the areas of electric ~nergy genera
tion, transmission, distribution, control, management and indus
trial applications. Feasibility and design studies are made 
also under the direct supervision of Oro Szablya. 

• 

• 

Overall responsibility as lead engineer for the design of 
the Kake-Petersbury Intertie in Alaska. The line will 
cross some environmentally sensitive areas, therefore will 
require careful technical design. Detailed evaluations 
were necessary to the economic feasibility and environmen
tal compatibility of the in·tertie. 

Lead engineer for the Tyee Lake System Studies, an inde
pendent study within the framework of the Kake-Petersburg 
Intertie contract. Detailed studies were made on the Tyee 
Lake-Wrar1gell-Petersbury line under construction to assure 
that the line, which has four undersea cable crossing sec-
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JOHN F. SZABLYA -2-
Power Systems Engineer 

tions, will perform satisfactorily under all anticipated 
operational conditions. 

• Participated in the Flathead Valley Alternate Transmission 
Study which investigated several alternatives, including 
non~electric-transmission versions. Project responsibili
ties involved the assessing of the loading and overloading 
capa.bility of the entire area transmission system and to 
help establish load/generation schedule alternatives. 

September 1963 to November 1981: Dr. Szablya authored a report, 
as an independent consul~ant, for the Trinidad and Tobago Elec
tricity Commission. The report gave concrete reco~rnendations 
regarding the development plans of the system which is planned 
to have a capacity close to 1,500 MW in the near future to serve 
the 1. 3 million people of the two islarlds. The analysis ad
dressed itself to the spectacular load growth (over 10% per 
annum), the effects of population drifts and heavy industrial 
developments which take place. 

• Did studies in conjunction with the licensing process of 
the Colstrip 2 generation unit, in Colstrip, Montana. The 
studies involved assessment of different transmission line 
routings between Colstrip, Montana and Spokane, Washington, 
consid.eration of alternate sites for the power plant and 
comparing the costs and feasibilities of high voltage 
transmission and shipping the coal between the two places 
mentioned above. Dr. Szablya•s report was'subrnitted to the 
Montana PUC and he testified as an expert witness before 
the Commission. 

Made a detailed study of the perfonnance and operation of 
the Malin Substation of the 500 kV Pacific Northwest In
tertie on the Orgeon-California border, following an acci
dent that seriously damaged the 300 MVA transformer, phase 
shifter and other equipment. The study involved not only 
the substation itself, but some 500 circuit miles of trans
mission lines and their protection and communication sys
tem. The anaysis carne up with de~inite conclusions regard
ing the orgins of the problems involved. 
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• Project Manager for the testing and evaluation of the two 
26,000 MVA, 230 kV circuit breakers tested on the 230 kV 
Pacific Northwest system. As a result, the manufac·turer 
could, ane did, increase the ratings of its circuit break
ers. The testing affected EHV lines owned by several area 
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JOHN F. SZABLYA -3-
Power Systems Enqineer 

utilities and required extensive advanced coordination for 
each of the test series lasing for several days. 

Client References: 

Project Name: 

Project Name: 

Project Name: 

Project Name: 

Project Name: 

Rake-Petersburg Interties 
Tyee Lake System Studies 
Miles c. Yerkes 
Rerny Williams 
Alaska Power Authority 
334 West. Fifth Avenue 
Anchorage, Alaska 99501 
(907) 276-0001 

System Reliability and Development 
Grounding & Lighting & Surge Protection 

Design 
Leo Martin 
Trinidad & Tabago Electricity Commission 
63 Frederick Street 
Port of Spain - Trinidad W.I. 
(809) 62-32684 

Flathead Valley Alternate Transission Study 
Judy Woodward 
Bonneville Power Administration 
S25 N.E. Mulnomah, Lloyd Tower, 18th Fl. 
Portland, Oregon 97232 
(503) 230-5756 

Colstrip 2, License Application 
Donald Olson 
Washington W~ter Power Company 
P.O. Box 3727 
Sponkane, Washington 99220 
(509) 489-0500 

Pacific Northwest-S:)uthwest Intertie Malin 
Substation 

Henry K. Elliot 
Engineering Department- Travelers 
1 Tower Square 
Hartford, Connecticut 06115 
(203) 277-3283 
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Job Title: 

Location: 

Education: 

Professional 
Registration: 

Parent Company: 

G. M. TALGER 

Foundation Design, Transmission Lines and 
Substations 

Bellevue 

B.S. {:1 Civil Engineering, Robert College, 
1962-1966, Istanbul, Turkey 

M.S. in Civil Engineering (Major, Structures 
and Foundations} 
Worcester Polytechr.ic Institute, 
1967-1968, Worcester·, Massachusetts 

Illinois 

Harza Engineering CompanY 

· Experience and Qualifications Relevant to the Susi tna Project: 

December 1977 to Date.. Harza Engineering Company. 

Senior Transmission Engineer. Planning and design of EHV transmission 
1 i nes. 

o Tranmsission and Lead Structural Engineer for Tri-State•s 345 kV 
Hayden-Blue River transmission line. Analysis of climatological 
data, development of line design criteria, establishing loadings, 
evaluation and design of all structure and foundation types, line 
cost estimates, preparation of technical specifications and the 
comprehensive design manual for the project. 

o Resident Transmission Engineer, assigned to the 500 kV 
Lya11pur-Multan Guddu project, Pakistan, 1977 to 1981. Planning, 
design, and co·nstructi on supervision for a 330 mile single 
circuit 500 kV line, including installation of 4ft. and 5 ft. 
diameter cast-in-place pi 1 es for reinforced concrete river 
crossing foundations. Des·i gn of toundati on types on the 
transmission line. Review of steel transmission tower and 220 kV 
switchYard structure designs and manufacturer•s drawings. 
Preparation of plans, designs and specifications for use in 
project tender documents, tender documents, tender evaluations, 
construction contract survei 11 ance, admi ni strati on and 
inspection. Inspection of construction materials. 

Ju1y 1969 to December 1977. Sargent & Lundy, Chicago, 111 i noi s. 
Trasmiss·ion and Sub$tation Structural Engineer. Responsible for the 
design and engineering of transmission lines and substations up to 500 
kV. Responsi bi 1 i ties included studies for design and 1 oadi ng 
conditions, writinq specifications, analyzing suppliers; proposals and 
making recommendations. Designed caissons, grillages, spread footings 
and piles for tower foundations. Formulated design criteria and 
calculated design loads for all kinds of transmission towers. 
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G. M. Talger -2-

Client References: 

l. 

2. 

3. 

Adrian Rojas 
Project Eng. & Civ. Eng. Sect. Man.) 
Tri-State Generation and Transmission Association, Inc. 
12076 Grant Street 
P.O .. Box 33695 
Denver, Colorado 80233 
(303) 452-6111 

Don 0. Johnson 
Elect. Engineer 
Illinois Power Company 
500 South 27th Street 
Decatur, IL 62525 
( 217) 424-6765 . 

Dale Wallskog 
Transmission Engineer 
Northern Illinois Public Service Company (NlPSCO} 
5265 Homan 
Hammond, Ind. 46325 
( 219} 853-5564 
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JAMES JIA-NAN LIU 

Job Title: Structural Design - Transmission Line and 
Substations 

Location: Bellevue 

Education: Master of Science in Civil Engineering, 1960, 
University of Tennessee 

Bachelor of Science in Civil Engineering, 1954, 
Taipei Institute of Technology, Formosa 

Pt"ofessi ona 1 
Regi str'ati on: Professional Engineer- Illinois 

Structural Engineer - Illinois 

Parent Campa ny: Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

January 1961 to date: Harza Engineering Company, Lead Structural 
Engineer, Structural Analysis and Design Section. Responsible for 
supervision, design, analysis, and review of advance hYdrostructures 
including arch and gravity dams, penstocks, intakes, power tunnels, 
transmission tower, swi tchyards and substations. 

0 

0 

Lead Engineer for 345 kV transmission line towers for Hayden-Blue 
River Project, Col ora do. Supervised design, analysis, and 
preparation of contract drawings. 

Lead Engineer for Antelope Valley Project and Missouri Basin 
Power Project, North and South Dakota. Supervised review and 
analysis of 500 kV, 345 kV and 235 kV transmission 1ine towers 
and foundations. 

o Responsibilities including supervision, preparation of design, 
drawings and technical specifications for 765 kV double circuit 
transmission towers and microwave antenna towers and their 
foundations for Guri Project, Venezuela; and design and 
preparation of construction drawings for 230 kV trasmiss~on line 

0 

towers, aluminum substation structures and foundations for 
Mayfield 4th Unit, Washington. 

Responsibilities including revie\'1 and analysis of 500 kV 
transmission towers for WAPDA project, Pakistan; supervision of 
design and preparation of drawings for 115 kV transmission towers 
for CEL project, El Salvador; review and analyses of Karun 400 kV 
tranmission towers, and Reza Shah Kabir Switchyard structures, 
Iran; Cerron Grande 115 kV transmission tower; and design and 
preparation of drawings for substation foundations for CEL system 
expansion project and Cerron Grande project, El Salvador; 400 kV 
transmission towers for Guri project, Venezuela; reanalysis of 
Columbia-Wyocena 345 kV line steel poles for failure 
investigation, Wisconsin. 
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~ames Jia-Nan Liu -2-

o Responsibilities including design and review of steel penstocks, 
welding procedures for Guri Project, Reza Shah Kabit Project, 
Uribante-Dorados Project, Venezuela, and Ullum Project, 
Argentina; and design of steel 1 iner·s for Chicago Deep Tunnel 
Pt~oject. 

o Responsibilities including supervision of stability analyses for 
Guri gravity dam monoliths, and steel penstocks and intake 
strucures, Venezuela; design and preparation of drawings for arch 
dam, spillway and intake structures for Foothills project, 
Colorado and for Reza Shah Kabit project, Iran. 

0 Responsibilities including analysis of a.rch stresses by using the 
trial-load methods for Foothills arch dam, Reza Shah Kabir arch 
dam, Mossyrock ar·ch dam, Santeetlah arch dam and Calderwood arch 
damo Responsible for reanalyses of existing dams, such as 
Cheesman gravity dam, Big Dalon dam, Santeetlah arch dam, 
Calderwood arch dam!l High Rock gravity dam, Narrows gravity dam 
and Yardkin Falls gravity dam for dam safety investigation. 

o Other respon:;ibilities ·included the design of switchyard pull-off 
structures and post-tension concrete stoplogs for Robert S. Kerr 
project, Oklahoma; design and stability analyses of thrust blocks 
and gallery opening on the Mossyrock arch dam; review of 
structural design for tunnel linings and tunnel gate shafts by 
using finite element method for Tarbe1a dam project; design of 
conct~ete steel 1 iner conduit for Burfell project; and design of 
suspension br·idge for fish migrant flume of Mayfield project. 

September 1954 to January 1959: Water Resources Planning Commission, 
Fonnosa, China. Civil Engineer. Responsibilities included primary 
planning of the main irrigation canal and laterals, primary designing 
of the syphon of Ta-Chi a Chi-Cross-river; and primary designing of the 
flumes, culverts, chutes, tunnels and other irrigation systems 
structures for the Ta-Chia Chi Valley project. 

Client References: 

1. Mayfield Unit #4 and Switchyard 
City of Tacoma 
Department of Public Utilities 
3628 South 35th Street 
Tacoma, Washington 98411 
Attention: Mr. A.C. Herstrom 
(206) 383-2471 
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2. Ante 1 ope Va 11 ey 345 and 500 k V Tra nsmi s si on 
Mr. Jim Miller 
Basin Electric Power Cooperative 
1717 East Interstate Avenue 
Bismark, North Dakota 58501 
(701) 223-0441 
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Job Title: 

\~ork Location: 

Education: 

Parent Company: 

ROBERT B. STYLES 

Contract Document Preparation 

Bellevue 

Bachelor of Science in Mathematics 1965, 
Illinois Institute of Technology 

Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

March 1960 to April 1970 and December 1974 to Date.: Harza Engineering 
Company, Chicago, Illinois. Assistant Head, Contract Documents and 
Technical procurement Section. Responsible for the preparation and 
issuing of contract documents for construction and equipment supply. 
Work involves the writing of contractual provisions and review and 
editing of technical specifications written by Harza design 
specialists. Mr. Styles is also responsible for overseeing the 
production, printing, and issuance to bidders of the contract documents 
and for translation to other languages when necessary. 

o Preparation of construction and material supply contract 
documents for transmission and distribution line projects in the 
U.S., Egypt, and Latin America (1965-82). 

o Responsible for preparation of four construction contracts and 
eight equipment contracts in Buenos Aires, Argentina for the 
Corpus Hydroelectric Project. Documents were prepared in both 
Spanish and English (1982). 

o Responsible for preparation of all contract documents for the 
Guri Project Powerhouse No. 2, Venezuela; Urbante-Doradas 
Project, Venezuela, and Yacyreta Project, Argentina-Paraguay in 
English and Spanish. Other recent projects included the Magarin 
Dam and powerhouse, Jordan; Mayfield powerhouse expansion, 
Washington; Ullum powerhouse addition, Argentina; and the Hadley 
Falls powerhouse expansion, Massachusetts (1974-81) •. 

o Lead specifications engineer for several hYdroelectric projects, 
including Guri Project, Stage 1, Venezuela; Karun Project, Iran; 
Mossyrock, Wanapum, and Priest Rapids Projects, WA: Seneca 
Pumped-Storage Project, PA; Gualijoyo Project, El Salvador; and 
Canaveral and Rio Lindo Projects, Honduras (1963-70). 

April 1970 to December 1974. Head of Contract Department, Cook County 
1IL) Department of Purchases. Was responsible for all contracts for 
construction, supplies, and services encompassing an annual volume of 
approximately $20 million. Work included preparation of contract 
documents; receiving and evaluating bids; t~ecommendati on of award of 
contract; preparation and processing of contracts, bonds, and change 
orders; amd review and approval of payment certificates. 
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Robert B. Styles -2-

October 1965 to April 1970: Harza Engineering Company, Chicago, 
Illinois. Assistant Head. Specification Department. Responsible for 
writing contractual provisions for contract documents and review and 
coordination of technical specifications; overseeing the final typing, 
proofreading, printing, binding, and issuing to bidders of contract 
documents; preparing lists of bidders for various construction and 
equipment contract; writing advertisements for bids for publication in 
newspapers and engineering magazines. 

March 1960 to October 1965: Harza Engineering Company, Chicago, 
111 i noi s. .Clerk-Proofreader. Sp·ecificati ons Department. Duties 
included preparing copies of contract documents for review of 
engineering staff and clients; proofreading contract documents after 
final typing, keeping bidders up-to-date; keeping files of 
specification material; writing routine letters for transmitting 
contract document~ to clients and bidders. 
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Job Title: 

location: 

Education: 

Special 
Qualification: 

Professional 
Registration: 

Parent Company: 

HERMAN D. COLLET 

Lead Surveyor 

Anchorage 

Bachelor of Science, Electrical Engineering~ 
1953, University of Florida, Associate of 
Arts, University of Florida 

Pist President, Daytona Beach Chapter, Florida 
Engineering Society; Chairman, Electrical 
Engineering Committee (1 year) 

Professional Engineer - Florida and Georgia 
land Surveyor - F1 ori da 

Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

October 1968 to January 1978 and May 1980 to Date: Harza Engineering 
COmpany. 

• Supervising Distribution Engineer for U.S.A.I.D. Project, Cairo, 
Egypt, May 1980 to Date. Rehabilitation and expansion of the 
Electrical Distribution Systems for Cairo, Alexandria, Shibin 
El-Kom and Beni Suef~ Responsibilities included advice and 
assistance to the Egyptian El ectri city Authority in the 
preparation f)f construction standards, procedures, design and 
installation schedules, and coordination of training for the 
installation of 66 kV, 11 kV and 380/230 V distribution equipment. 

• Supervising Distribution Engineer, Cairo, Egypt, 1977 to 1978. 
J.l1dvised and assisted the Egyptian Rural Electrification Authority 
in the selection and organization of 66 kV transmission and 
distribution lines for 13 Rural Zones of the Authority. 

• Resident Manager, Thailand, 1976 to 1977. Responsible for 
project management logistics and project feasibility study, 
Thailand Accelerated Rural Electrification. Superivisor of 
four·"illan team providing advisory services to the Office of Rural 
Electrification on construction practices,, management and 
coordination of the construction of electrical distribution lines 
and substations. 

I Supervising Distribution Engineer, Electric Utility f~anagement 
Project, Iran, 1968 to 1976. Responsible for the development of 
methods, techniques and procedures for development and 
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Hennan D. Collet -2-

engineering management of six regional electric utility companies 
in Iran. Responsible for the three-stage development plan for 
the electric utility system of the City of Tabriz. 

C. T. Main, Boston, Massachusetts, 1979-1980. Senior Engineer~ 
Engineered and prepared cost estimates for 380 kV overhead transmission 
lines and underground high pressure pipe cable in Kuwait. Prepared 
designs, cost estimates and specifications for turn-key engineering, 
materials, supply and erection of substations and distribution 
facilities for elctrification of 3 provinces in southwest Saudi Arabiae 

1964 to 1968. Self-employed, Florida. Engaged with twelve employees 
in private consulting engineering work relating to electric projects. 

1953 to 1964. Florida Power and Light Cofllpany, Florida. Engineer. 
Responsibilities for both overhead and underground systems including 
underground engineering, substation design, voltage regulation and 
system oven:urrent protection and coordination. 

Client References: 

1. Property Survey 
Bryce H. Davis 
3155 East Central Avenue 
Crescent City, Florida 32012 
(904) 698-1747 

2. Property Survey 
C. Joe Asbury 
Realtor 
234 North Summit Street 
Crescent City, Florida 32012 
( 904) 698-2641 
(904) 698-2776 

3. Transmission Line and Substation Site Surveys 
Florida Po\'mr & Light 
P. 0. Box 151 
Daytona Beach, F1 ori da 32015 
Mr. W. D. Eirzin, Manager land & ROW Dept. 
{904) 257-7182 
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Job Title: 

Wor:k Location: 

Education: 

Special 
Qualifications: 

Professional 
Registration: 

Parent Company: 

NO~AN R. TILFORD 

uQad-Geotechnical 

Anchorage 

Arizona State University M.S. - Geology: 
1966 

Arizona State University B.S. - Geology: 
1958 

Mr. Tilford has work on significant projects 
as an employee of Harza in the 1960's and 
Ebasco in the 1970's. This background will 
be a special asset to the Harza-Ebasco geo
technical team since he is familiar with the 
policies, procedures and senior staff of 
both organizations. Mr. Tilford holds joint 
appointments as Chief Geologist of Ebasco 
Services and Associate Professor of Engi
neering Geology in the graduate faculty of 
Texas A & M University. He has twenty-two 
years experience in civil engineering proj
ects, geological studies, and research for 
hydroelectric, irrigation and nuclear proj
ects including expert testimony before judi
cial and regulatory bodies. 

Registered Professional Geologist in the 
States of Arizona (by examination), Georgia, 
Oregon and Delaware. 
Registered Engineering Geologist in the 
States of California, Idaho and Oregon • 

Ebasco Services, Incorporated 

~xperience and Qualifications Relevant to the Susitna Proje<:,!: 

1974 to Present: Consulting Geologist and Chief Geologist for 
Ebasco Services, Inc. In responsible charge of Earth Science 
aspects of Ebasco projects. On a part time basis, teaches as
pects of level courses at Texas A & M University. Provides 
expert testimony before regulatory and judicial bodies as needed 
to support and defend the findings of corporate scientific in
vestigations in the earth sciences. Reviewed foundation prepa-
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-2-

. ration and treatment for the 100 1 high rock fill dam at the 
Shearon Harris Nuclear Plant in 1980-81. Participated in review 
and licensing hearings for th~ Davis Pumped Storage Project in 

· West Virginia. 

' 1969 to 1974: Consulting geologist on dam inspection at the 
Pet1 Hydroelectric Project (Brazil) for Centrais Electricas 
Brasileiras, S.A. Resident Chief Foundation Engineer on Keban 
Hydroelectric Development (Turkey), Units 1-4, 620,000 kw, in-

·cluding 680 ft. high rockfill darn, twin 51 ft. diversion tunn-
. els, 278 ft. high concrete gravity intake section, and 525,000 
cfs concrete ogee and chute.spillway and more than 15 krn of hard 
rock bunnels and adits. Responsible for the undertaking of· 
geotechnical studies for inspection of hydroelectric projects, 
as required by Federal Energy Regulatory Commission regulation, 
performed for Carolina Power and Light Company and geotechnical 
studies for Pacific Power and Light Company (Yale Pumped Stor
age) and Public Power Corporation, Athens, Greece {Kastraki 
Reservoir Study)~ 

1966 to 1969: Philadelphia Port Co~poration, Resident Engineer 
for plann1ng and construction of a seven berth marginal marine 
terminal. Site selection studies encompassed environmental 
impact, foundation conditions and engineering economic consid
erations. The terminal consisted of a permanent steel sheet 
cellular bulkhead, dredged land filling, pile supported reliev-. 
ing platform and above grade elements including cranes, paving, 
rail facilities and transit sheds. 

1965 to 1966: Arizona State University; holder of Inspiration 
Cooper-company Graduate Scholarship. Completed studies for MSc. 

1960 to 1965: Harza Engineering Company. Participated in 
overseas projects in West Pakistan and Ethiopia as Engineer~ng 
Geologist, Resident Engineer, and Contracts Engineer, involving 
ground water development, hydroelectric and irrigation planning 
and construction and construction materials processing. 
Projects included Magla Dam, Tarbela Dam Investigation, West 
Bank Indus .Groundwater Project, Tanda Darn, Dhok Pathan Dam, 
Gomal River Scheme, Finchaa Hydroelectric Project and the 
Central Quarrying ContT."act for the Indus Basin Scheme. In the 
u.s., acted as Residen-c Representative for the excavation and 
grouting of the Markland Powerhouse Foundation • 
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1958 to 1960: u.s. Army Corps of Engineers, Los Angeles 
D~strict; Engineering Geologist. Inspected foundation 
preparation and grouting treatment for Corps flood control 
projects and explored for missile sites. 

Client References: 

Project Name: Keban Dam, Turkey 
Devlet Su Isleri 
Mr. Refik Akarun 
Head of Dam Division, DSI 
Ankara, Turkey 
Tel 90-41-181100 

Project Name: Portland General Electric Company 
Service Bldg. Bridge 
121 sw Salmon Street 
Portlande Oregon 92704 
Mr. Raymond Halicki, Jr. 
Generation and Facility Engineering 
(503) 226-8060 

Project Name: Shearon Harris Dams, North Carolina 
Carolina Power & Light Co. 
336 Fayetteville Sto 
P.O. Box 1551 
Raleigh, North Carolina 27602 
Mr. T. H. Wyllie, Manager Construction 
(919) 836-6111 

,.. .. 

-

; 

o: 
::S! 
CD' 

k... 
! ' 

c\ . ;. 

1\) 

"0: .., 
0 -· CD 
(') ,... 

-1 
:::r 
; 
CD 

I 

t i 
I 

j 
.I I 

I 
~ 



;~ -, " ,, 
f 
~ 

I -lo rn 
om 
J:<::: 

I 2~ 

RESUMES -r-()c: 
)>'):. 
r"-1 

1 ALTERNATES C">Q 
02. 
s:() 
~:0 

I -~-m~ zm 
C')~ 
ml> 

I 
i ~ 
' 

1 "'0 ..., 
0 
'-• co 
0 ...... 

I 0 
::J 
co 

I 

I CJ . 
1\) 

-o 

I 
..., 
0 ._., 
co 
0 ..... 
-i 

I :E 
0 

I ~ 

1 Cl 
(:u 

"'0 
"'"' I 0 ..... 
co 
0 ...... 
-f 

1 ::r ..., 
co 
(l) 

1 

J 
J 
.1 HAIZA~ IJAJBCD 

'" ,; ' "' .. 



~ 

~ I 

' rl l . 
t ~ 

{~, 

;] 
' . 

~ 
t·l ,. 
~ .. 

fl 
~ 

~ 
fl ' . 
1.; f r . 

r' 
~ i . 

tl} 

~\ ' J 
! 

'I !J· 

~1 j 1 
l 

~! .~l 

' 

11 .1 

; . .. 
·(' 

JAMES JAY KELLER 

Job Title: Project Manager 

Anchorage Location: 

Education: Bachelor of Science in General Engineer1ng~ 1953, 
University of Illinois 

Profession a 1 
Registration: Professional Engineer - Illinois, Michigan, New 

York and Colorado 
Registered Land Surveyor - lllinois and Michigan 

Parent Company: Harza Engineering Company 

f?:perience and l)Ialifications Relevant to the Susitna Project: 

January 1965 to September 1968 and May 1973 to date: Harza Engineering 
Comp'!"-'v. Responsible for a 1 l phasesof transmission and di stri buti on 
engineering, review and overall supervision ofT & D projects. 

• Project Manager for Tri-State Generation and Transmission 
Association, Inc. Hayden-Blue River 345 kV TransJ:rtssion Line in 
Northwestern Colorado. This line crosses Gore Pass at an 
elevation of approximately 10,500 feet and is 95 miles long. 

• 

• 

• 

Antelope Valley - Broadland transmission line, North and South 
Dakota. 275 miles s/c 500 kV line for Basin Electric; 30 miles 
345 kv d/c line and 350 miles of 345 kV s/c lines in U.S.A. 

Project Manager for 500 kV Upgrading Study for Water and Power 
Development Authority, Pakistan, to deten11i ne design parameters 
for 500 kV substat1ons and compensation requirements. 

Project Manager for extension of 500 kV Transmission System, Gudu 
to Multan and Lya11pur, Pakistan. 330 mi1es of single circuit 
line passing through desert area and crossing of three major 
rivers, i ncl udi ng one 220 kV substatL':!n. System studi·es, design, 
material procurement and construction management were included in 
this project. 

Project Manager for TAVANIR EHV Transmission System~ Iran • 
Project includes 800 kilometers of single circuit 400 kV 
transrni ssi on 1 i ne o vet" ha 1 f of which passes through e 1 eva ted 
mountainous terrain at elevations up to 9,000 feet. Project also 
includes four 400/230 kV, 150 to 200 MVA substations in the 
severely contaminated deset"'t areas, design and construction 
survei 11 ance .. 

• Provided home office technical support to Distribution 
Rehabilitation projects in Thailand, Egypt, Pakistan and South 
America. 
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James Jay Keller -2-

1953 to 1955, 1960 to 1962, 196a to 1973. Commonwealth 
Associates, Inc., Jackson, Michigan .. --

• Substation Project Manager for speci a 1 projects i ncl udi ng 345 kV 
substation design review for Taiwan Power Company, establishing 
criteria for substation bus design, and preparing proposals for 
substation, transmission and distribution work. Also provided 
technical back-up to Rio de Janeiro Office of Inter-America 
Consultants, Inc. 

• Resident Director of Technical Operations~ Inter-America 
Consultants, Inc., Rio de Janeiro, Brazil (subsidiary of 
Commonwealth Associates). Responsible for engineering · 
supervision and design of nearly 2,000 miles of 500, 345, and 230 
kV transmission lines, two 345 kV, one 230 kV and three 500 kV 
substations. 

• Project Manager of 500 and 230 kV substations, Gulf States 
Utilities (Texas), and worked on Delmarva Power and Light 500 
kV/230 1300 MVA suhstation and preliminary studies for 345 kV 
switceyard at the Ohio Edison Bruce Mansfield Plant, 
Pennsylvania. Also participated in studies and preliminar,y 
design work on the economic and technical feasibility of 764 kV 
trans~ission systems. 

1962 to 1965, Miner and Miner International, Lahore, Nest 
Pakistan. Electrical Engineer on design of 800 miles of 132 and 
66 kV transmission line, and 500 miles of 11 kV distribution line. 

• 1955 to 1960, George E. Snyder Associates, Jackson, Michigan. 
Structural Engineer and Head, Surveying Department. 
Responsibilities included design development and testing of 
aluminum alloy, modular distribution substation structures for 13 
43.5 and 69 kV as well as small high\tlay bridges, and all 
surveying operations of the firm. 

Client References: 

1. Cl i nton-Oreana 345 kV Line 
Mr. Dick Leeds 

2. 

Illinois Power Company 
500 S. 27th Street 
Decatur, Illinois 62525 
( 217) 424-6723 

Columbia-Wyocena 345 kV Line 
Clark Kimball 
Madison Gas and Electric 
100 North Fa i rchi 1 d Street 
Madison, Wisconsin 53701 
(608) 252-7288 
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James Jay Keller -3-

3. 

4. 

Hartburg 500-230 kV Substation 
Mr. lewis Gutherie 
Manager Engineering 
Gulf States Utilities Co. 
285 li bet"tY Street 
Beaumont, Texas 77701 
( 713) 838-6631 

Hayden-Blue River 345 kV line 
Mr. Ben Brickhouse 
Tri-State G & T 
Thornton, Colorado 80241 
(303) 452-6111 
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Job Title: 

Work Location: 

Education: 

Special 
Qualifications: 

Professional 
Registration: 

JURGEN 0. C. KANSOG 

Lead Engineer Transmission 

Bellevue 

Polytechnic Institute of Brooklyn, BSEE-1971 
Polytechnic Institute of New York, MS -

Engineering Management - 1977 
Escola Tecnica Mackenzie, ET - 1959 
Universidade de Sao Paulo - Department of 

Physics - 1960 
General Electric - Seminar on Optimized Trans

mission Line Design - 1971 
EEI Seminar on UHV Transmission - 1972 
CPA Seminar on Transmission tine Route se:ec

tion - 1974 
General Electric Power System Seminar - 1974 

Ebasco Course on Boiling Water Reactors - 1976 
Ebasco Course on Nuclear Power Plant Techno

logy - 1978 

Presented technical papers on: 

"Sags and Tensions by Computer" October 1973 
issue of Transmission and Distribution Magazine 

"The Indian River Crossing: A combinations of 
Aesthetics and Engineering'' presented to the 
EEI T & D Committee in January 1975 

nThe Laguna Verde 400kV/230 Hybrid Gas Insulated 
Substation (GIS)" IEEE Paper ABO 095-0, February 
1980. 

"Selection, Design and Testing of the Hot Line 
Insulator Washing System of the Laguna Verde 
Nuclear Station's Switchyards", (coauthor) 
presented at the IEEE Mexicon-81. 

Professional Engineer - New York & New Jersey 

Affiliations: 

Senior Member - Institute of :!:lectrical and 
Electronics 'Enginaer (IEEE), IEEE Power Engineer
ing Society; IEEE Industry Applic~tions Society; 
Member of CIGRE 
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JURGEN 0. C. KANSOG -2-
Lead Engineer Transmission 

'f>aren·t Company: Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitna Project: 

Registered Professional Engineer with over twenty-two years exper
ience in conatruction and engineering, with major emphasis on 
electrical design engineering of electrical transmission line 
systems, substations and hydroelectric power plants. Project Manager 
for transmission line and substation projects. Responsible for 
directing a group of engineers and designers executing complete 
transmission line and substation projects. Al~o responsible for 
directing a group of lighting and C\.:~mnunicatiot engineering special
ists. Was responsible for directing a group of engineers performing 
all electrical engineering on a pumped storage hydroelectric power 
plant. Was responsible for all generic aspects of power plant cable 
and conduit list preparation, development of standard engineering 
procedures, development of computer programs and conceptual and 
cost studies for electrical transmission and distribution research 
facilities. Was responsible for directing a group of engineers and 
designers performing all design engineering of AC/DC conversion 
equipment .. 

e Experience includes, four transmission line and substation 
projects, complete feasibility, cost and optimization studies, 
development of design criteria, detailed engineering, conduc
tor, insulation, structure type selection, structure load 
calculations, equipment and material selection, preparation 
of specifications, bid evaluations, proposal preparations, 
transmission line route and substation site selections and 
field inspection. Construction experience includes inspec
tion and supervision of transmission line and substation con
struction, topographic surveying, field design and modifica
tions, trainin-;; of field engineers and administrative tasks 
for contract administration. 

• Also includes design engiJleering, testing and start-up of 
industrial AC/DC conversion equipment including rectifiers, 
transformers, saturable reactors, relaying and distribution 
substations. 

Representative 
Experience: Terror Lake Project, Alaska-138kV Transmission 

Line 

Interconnection Project, Centromin-Electroperu 
(Peru) 220/138/SOkV 
Transmission Lines, WPPSS 500/230kV 
Pumped Storage Hydroelectric Plant, Davis 
Switchyards (SF6 Gas Insulated), CFE 400/230kv 
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JURGEN 0. C. KANSOG -3-
Lead Engineer Transmission 

Employment 
History: 

Switchyard Study, Idaho 345kV 
Transmission Line study and basic design, 
Jacksonville Electric Authority, 230kV 
Large River Crossing and Basic Design, 
Jacksonville Electric Authority, 230kV 
Large River Crossing, Carolina Power & Light 
Company, 230kV 
Large River Crossings; Florida Power & Light 
Compa.ny, 230kV 
Wood H Frame Transmission Line, Vermont, 138kV 
Transmission Line Study, Flprida Power & Light 
Company, 500kV 
TransiT~ission Research Facilities Study, EPRI 
Several Transmission Line Projects, CCD, 345kV 
Transmission Line, Chile, 69kV 
Transmission Line, Millstone, 345kV 
Transmission Lines, Ghana, 161kV 
Substations, Ghana, l.61kV 
Various AC/DC conversion equipment, up to 10 kA 
Transmission Line, Brazil, 400kV 

Ebasco Services Incorporated, New York, New 
York; 1966-Present 

• Supervising Engineer, 1976-Present 
• Principal Engineer, 1972-1976 
• Senior Engineer, 1969-1972 
e Engineer, . 1968-1969 
• Assistant Engineer, 1966-1968 

Kaiser Engineers and Constructors, Incorporated, 
Oakland, CA; 1963-1966 

• Field Engineer (Construction Supervisor) 

Prodelec S/A, Sao Paulo, Brazil; 1960-1962 

• Engineer 

Cia Auxiliar de Empresas Eletricas, Brazil; 
1959-1960 

• Field Engineer (Construction Supervisor) 

Cia Cimento Vale do Paraiba S/A, Brazil; 
1956 

• General Maintenance and Transport Supervisor 

-0 

D 
n 
4 
rim 
~ ::0 . 
il:; n 

'"0 ..., 
0 -· (1) 
n ..... 
-1 
~ 
0 

0· c.,· ., 
a~ -·' <D 
() .... 
-1 
:::r ·I ., I 

<D . ' 
(i) 

I 
I 
f 



I 
IJ 

JURGEN 0. C. KANSOG -4-
Lead Engineer Transmission 

Client 
References: 

~iderurgica Barra Mansa, S/A, Brazil; 1955-
1956 

• Assistant to Manager of Hot Rolling Mill 

Cogeral S/A, Brazil; 1953-1955 

o Assistant Chemist 

Cincinatti Gas and Electric Company 
345kV Transmission Lines 
R. Swanson or E. Kallendorf 
139 East Fourth Street 
P. 0. Box 960, Cincinatti, Ohio 45201 
(513) 381-2000 

Jacksonville Electric Authority 
230kV Transmission Lines Studies 
G. Abdullah - Head Transmission & 
Substation Division 
233 West Duval Street 
P. 0. Box 5315, Jacksonville, Florida 32201 
(904) 633-4990 
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Job Title~ 

Work Location: 

Education: 

Special 
Qualifications: 

Professional 
Registration: 

Parent Company: 

NORBERT MUELLER 

Structural Design-Transmission Line & Substations 

Bellevue 

University of Colorado 
City College of New York 
Wyle Lab. Seminar 
Wind Seminar & Structure Loading 

Over twenty-six years of related experience with 
emphasis on studies, estimates, preparation of 
specification, procurement of material, bid 
analysis evaluation and purchase recommendations. 
Associated with all transmission line and sub
station work done by Ebasco since 1956. 

None 

Ebasco Services Incorporated 

Experience and Qualifications Relevant to the Susitna Project: 

Design and supervision of transmission line structures, substations 
and hydroelectric generating stations including transmission tower 
and foundation testing. 

Representative Experience: 

Client 

Centromin-Peru 

Centromin-Peru 

Centromin-Peru 

Washington Public 
Power Supply Sys
tem 

Central Hudson 
Gas & Electric 
Corporation 

Central Hudson 
Gas & Electric 
Corporation 

Project/Transmission Line Size 

S/C Yuncan Carhumayo 220 

S/C Yaupi-Yuncan 138 

S/C Mahr Tunnel-Oroya Peru 220 

S/C WPPSS Nuclear Project 500 
Unit No. 3 & 5 230 
S/C Tie Lines 

D/C Roseton-Rock Tavern & 345 
New York 

D/C Roston Line, New York 345 

kV Responsibility 

Lead Engineer 

Lead Engineer 

Lead Engineer 

& Lead Engineer 

Lead Engineer 

Lead Engineer 
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NORBERT MUELLER -2-
Structural Design-
Transmission Line & Substations 

Client Project/Transmission Line Size kV 

The Cincinnati Gas S/C J M Stuary-Pierce 345 
& Electric Co. Line 1 Ohio 

Central Electrica 
de Furnas, S A, 
Brazil 

Carolina Power & 
Ligh·t Company 

Carolina Power & 
Light Company 

Florida Power & 
Light Company 

Arkansas Power & 
Light Company 

Lousiana Power 
& Light Company 

Louisiana Power 
& Light Company 

Louisiana Power 
& Light Company 

Montana-Dakota 
Utilities Company 

Louisiana Power 
& Light Company 

Louisiana Power 
& Light Company 
New Orleans Public 
Service Inc. 

Louisiana Power 
& Light Company 

S/C Peixoto-Furnas-Belo 
Horizonte Line, Brazil 

D/C Milboro-Roxboro Line, 
North Carolina 

D/C Rockingham-Oakboro 
Line, North Carolina 

400 

230 

230 

Lauderdale-Port Everglades 230 
Line, Florida 

Helena-Noodward Line, 
Arkansas 

D/C Mississippi River 
Crossing Vidalia, 
Mississippi 

D/C Mississippi River 
Crossing Little Gypsy 
Plant, Louisiana 

S/C Seven Intercoastal 
Wat~~-way Crossing, New 
Orleans, Louisiana Area 

S/C Missouri River 
Crossing Bismark, 
North Dakot:?! 

D/C Mississippi River 
Crossing No. 2, Taft, 
Louisiana 

D/C Mississippi River 
Crossing Ninemile, 
Louisiana 

D/C Mississippi River 
Kaiser-Algiers, 
Louisiana 

230 

230 

.230 

230 
230 

230 

230 

230 

230 

Responsibility 

Lead Engineer 

Sr. Designer 

Sr. Designer 

Sr. Designer 

Sr. Designer 

Sr. Designer 

Job Engineer 

Job Engineer 

Job Engineer 

Job Engineer 

Job Engineer 

Job Engineer 

Lead Engineer 
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NORBERT MUELLER -3-
Structural Design-
Transmission Line & Substations 

Client. 
References: New York State Electric & Gas 

Somerset Station 
Mr. Wu Teegarten - Project Manager 
4500 Vestal Parkway East 
Binghamton, New York 17902 
(607) 729-2551 

Louisiana Power & Light Company 
Mr. M. Bauer - Transmission Division 
142 Delavonde Street 
New Orleans, Louisiana 70174 
(504) 366-23.15 
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Job Title: 

Location: 

Education: 

NORMAN D. REESE 
Electrical Engineer 

Re 1 ay Engineer 

Bellevue 

Bachelor of Science in Electrical Engineering 
1961, Feen College (now Cleveland State University) 

Professional · 
Registration: Professional Engineer - Michigan and Ohio License 

Journeyman Electrician General Commercial 
Radiotelephone Licenses Amateur Radio License 

Parent Company: Harza Engineering CompanY 

Experience and Qualifications Relevant to the Susitna Project: 

a Harza Engineering Company International, Lahore Pakistan. 
Substation Commissioning Engineer. Responsible for Contract 
Administration check-out and commissioning of 220 kV Multan 
Substation. Supervised installation of Merling Geran 220 kV Air 
Blast Circuit Breakers. Responsible for all metering control and 
protection equipment installation and check-out as well as 
teleprinter and power line carrier equipment of US and European 
manufactures. 

• Currently consulting with various REA Coops in Southern Michigan 
and Instruction at Michigan State University in Electrical 
Technology involving instrumentation. 

• Independent Con5ultant offering consulting services to various 
utility company clients in the following areas: 

· Power System Protection 

R.I. and T.V.I. Field Strength Measurements 

Power System Control Circuit Design 

Industrial Expansion 

Data kquisition and Control 

Instrumentation 

November 1966 to Apri 1 1978. Corrrnonweal th Associates~ Inc., Jackson, 
Michigan. Principal Engineer responsible fot· utility and industrial 
power system substat·i on protection application, settings and field 
calibration including protection system maintenance, substation control 
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Nonnan D. Reese -2-

circuit design application. Supervisory control and data acqui~ition 
system application for two years resided in Rio de Janeiro, Brazil as 
project engineer. Several other short-term assignments including Santa 
Catarina, Brazil, and Saudi Arabia. 

November 1963 to November 1966. Gilmore Industries, Beechwood, Ohio. 
Test engineer desig.ning and conducting post production testing 
procedures on tertiary standard automatic test system. 

June 1961 to November 1963. Cleveland Electric Illuminating Company, 
Cleveland, Ohio. Assistant Engineer developing substation and power 
system control and relay equipment. Established maintenance procedures 
for power system protective equipment. 

Client References: 

1. Relay Protection Study 
Karol d Dohl 
Iowa Public Service 
Souix City, Iowa 
( 712) 277-7500 

2. Control Cit~uit Design 
Richard Conarton 
President 
National Life Corporation 
Leslie, Michigan 
( 517) 589-8231 
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RODNEY M. WONG 

Job Title: Lead Geotechnical Engineer 

Location: Bellevue 

Education: Master of Science in Civil Engineering 
1962, University of Notre Dame 

Bachelor of Science in Civil Engineering 
1960, Hong Kong Baptist College 

Professional 
Registration: Illinois 

Parent Company: Harza Engineering Company 

Experience and Qualifications Relevant to the Susitna Project: 

January 1975 to Date. Harza Engineering Company. Senior Geotechnical 
Engineer. Responsibilities include special assignment~ to projects 
involving structural and geotechnical problems; feasibility studies; 
conceptual design and planning for proposed projects; structural 
design; preparation and review specifications for contract documents 
related to reservoirs, dams, spillway, powerhouse, dock facilities, and 
marine engineering, tunnel and recreational facilities; conducting 
subsurface exploration programs; and consulting and supervising 
construction activities. 

• 

• 

• 

• 

• 

Project Geotechnical/Structural Engineer for the rehabilitation 
studies of all dams along the Croton Watershed system for the 
City of New York. 

Engaged in the stability study of existing lock structure and 
prepare final rehabilitation designs including cellular 
cofferdam, new monoliths of lock wall, intake and discharge 
manifolds, conduit steel liner, tendon anchor system and bracing 
system, and construction schedule for the lock and Dam No. 1 
Rehabilitation Project, St. Paul, Minnesota, for the U.S. Army 
Corps of Engineer. 

Dam and Powerhouse inspection, geotechnical field investigations, 
and stability anaiysis of Petenwell, Castle Rock and Dubay Dams 
for the Wisconsin River PO\'/er Company. 

Design of fly ash storage facilities for Illinois Power Company; 
coal processing slurr,y disposal facility for Turrus Mine 
(Illinois}; lime waste disposal facility for Dow Chemical Plant 
(Ludginton, Michigan); and tailings storage facility for the 
Chuquicamata Copper Mione (Chile). 

Design of barge unloading dock facilities for Dow Chemical Plant 
(Illinois); proposed dock facilities for Inland Steel Company 
(Indiana). 
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Rodney M. Wong -2-

e Design of an underground reservoir and pumphouse for the Utility 
Department, Ann Arbor, Michigan • 

• Design of a cofferdam and massive bracing system to maintain the 
stability of a high dam spillway for· the Panama Canal Commission, 
Panama. 

• Investigations of foundation structure fai 1 ure and making 
necessary corrective measure designs • 

• Numerous designs of shore erosion protection, foundation 
treatment and dewatering system for 1 arge construction project. 

1973 to 1974. Wong Engineering Consultants, lnc., St. Croix, Virgin 
Islands. President and Chief Engineer. Highway bridges and pavement 
design for the St. Croix Cross Island Highway project, design of 
offshore 1 oadi ng platform for Hess Oi 1 Refinery; St. Thomas Airport 
project for Virgin Islands Port Authority and the Virgin Islands 
College Expansion Project in Virgin Islands. 

1968 to 1973. Soil Testing Services, Inc., Chicago, Illinois. Senior 
project Engineer, Project Engineer, and Resident Engineer. 

May 1963 to May 1968. Di vision of Highways, State of Illinois. 
Responsibilit.·s included field inspection, testing and bridge designs. 

Client References: 

1. State of New York - Dams 
Mr .. Edward Scheader, Deputy Chief Engineer (Design) 
Bureau of Water Supply 
1250 Broadway, 24th Floor 
New York, NY 1001 
( 212) 966-7500 

2. Lock and Dam No. 1 
Mr. G~ John Plump 
Corps of Engineers 
1135 U.S. Post Ofice & Custom House 
St. Paul, MN 55101 
( 612) 725-7506 

3. Baldwin and Havina Projects 
Mr. H. B. PEr~ins 
Illinois Power Company 
500 South 27th Street 
Decatur, Illinois 
( 217) 424-6975 
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Rodney M. Wong 

4~ Mr~ Larry J. Koshire 
Rochester Public Utilities 
P.O. Box 6057 
Rochester, tA.N 55901 
{507) 285-8990 

5. Mr. Richard To Gallus/Mike J. 
Pennsylvania E1 ectri c Co. 
1001 Broad Street 
Johnstown, PA 15907 
( 804) 533-8111 
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ENGINEERING 

REGISTRATION 
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TABLE B-4 

ALASKA ENGINEERING REGISTRATION 

Name 

J. L. Ehasz 

R. P. we·ngl er 

N. R. Ti 1 ford 

F. M. Carson 

Applications Pending Approval 

D. Sandiforth 

J. ~inn 

Project Position 

Internal Review Board - Geotechnical 

Internal Review Board - Structural 
(Transmission) 

Lead Geotechnical 

Transmission Line Design 

Project Engineer 

Substation 

The Joint Venture has tentatively arranged for the University of 
Washington Cold Regions Engineering course to be given in the Joint 
Venture office to the technical staff of the Hydroelectric Project. This 
represents a·four day course, with examination on the fifth day, given by 
staff members from the University of Alaska, the University of Washington 
and the State University of New York. The Joint Venture intends to 
assign Transmi~sion and Substation System personnel to this training 
program as soon as is practicable after notice of the Power Authority•s 
intent to negotiate a contract. 
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C TECHNICAL COMPETENCE 

Introduction 

The Joint Venture has a combined experience record of more than 112 
years in the engineering desi~n and construction of high voltage and 
extra high voltage transmission systems. 

Harza • s penn anent staff of transmi ssi en system specialists has provided 
system development services to investor-owned utilities, Foreign 
Governments, and public agencies throughout the world for over 35 
years. The cumulative experience of this group covers the complete 
range of transmission system voltages from 34.5 to 765 kV and 
geographic conditions from desert areas and mountain ranges to 
cultivated fann 1 ands and the sub-arctic. The scope of Harza 
transmission projects includes the design of short intet~onnections to 
the analysis and upgrading of entire national systems. The variety of 
disciplines represented in its staff make it possible for the company 
to provide all of the supplemental services required for the planning, 
design, and construction management of environmentally acceptable 
transmission facilities. 

Since its founding in 1905, Ebasco has provided engineering and related 
services for utility, industrial and government clients in more than 
sixty nations. Many electric utilities and interconnected pooling 
systems throughout the world have selected Ebasco to plan, design and 
construct over 25,000 miles of high voltage and extra high voltage 
transmission lines as well as associated substation projects. 
Dependab1 e e 1 ectri ca 1 perfonnance, structura 1 integrity, 11 on-time 11 

completion and low maintenance expenses have been fundamental 
requirements for each of these projects. Ebasco is able to achieve 
these objectives at minimum cost through an integrated approach to 
project execution that utilizes the coordinated efforts of system 

22618 

C-1 

Lr 
r 
I 
I 
I 

l 
1 

I 
l 
I 
~ 

~ 
~: 

o. 
·: . j 
m, 
<i 
> r-. c: 
> 
-1 
Q'; 
Z; 
Oi :n: _, 
-1' 
m: 
:01 
:;::, 

l 

! "''l .... I 

0 -· CD 
0 -0 
::I 
CD 

. 
f\) 

"0 ... 
0 -· (1) 
(') - l 

-1; 
~ 
0 

~ 

c . 
(,.) 

"'0 .... 
0 -· CD 
(') -i 

-1 
:T .., 
CD 
CD 



n 
II planning engineers, electrical engineers and designers, structural 

specialists, soi 1 engineers, metallurgists, envi t"onmental engineers, 
purchasing personnel, inspectors and expediters, estimators, computer 
programmers, construction managers and superintendents, field engineers 
and supervisors, and field accountants. 
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C.l Overhead EHV Tt:'ansmission Design 

Harza Engineering Company competence in the design of overhead EHV 
transmission ~ines is based on many years of continuous experience. In 
Volume II of the proposal a list of transmission line projects from 
1970 to 1980 is given for use by the Power Authority reviewers. A 
summary of recent Ha rza transmission 1 i ne projects follows: 

The Hayden-Blue River 345 kV transmission line is a project that is 
presently under design at Harza. Details of this project are given in 
Section D.l of the proposal. 

Clinton-Oreana 345 kV line structure analysis for the Illinois Power 
Company was carried out in 1981. Harza did not design this line, but 
Harza was requested to perfonn structural analysi.s after anns of the 
welded steel towers vibrated and failed during construction. 

Columbia-Wyocena 345 kV 1 ine of Madison Gas arK~ Electric~ at Madison, 
Wisconsin. On this assignment Harza was requested to "in\festigate 
failures of the welded steel poles, and to participate in considerable 
testing of steel by both cracked and uncracked Charpy impact testing 
during the investigation of brittle failure, Results of the Harza 
analysis were used by the client•s attorneys to obtain a settlement 
from the pole designer-fabricator. 

Other computer programs currently in use include sag template p 1 ot 
stringing, sag-tension data, economic structure upp1ication and 
plotting. Harza transmission personnel are experierre"d in both design 
and construction of EHV transmission lines in the U.S.A. and abroad. 
They frequently call on specialists from other areas of the company to 
supplement their technical competence when a specialized problem occurs. 
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Water & Power Development Authority 500 kV transmission line. Harza, 
in association with a local consulting firm, completed the design and 
construction management of 300 miles of 500 kV latticed steel tower 
line in Pakistan. This assignment began in 1976 and was completed in 
1981. One speci a 1 feature of this assignment was that a tower design 
by others was reviewed and it was found that by a complete redesign of 
the light suspension tower in the series of six or seven, considerable 
savings could be realized. Since muc1 of this line was through desert 
\'lith heavy contamination by sand and salt in relatively flat country, a 
very high percentage of the 1,400 towers in the line were suspension 
typea The alternate design proposed by Harza resulted in a savings to 
the client in material and labor costs of an amount somewhat greater 
than Harza's fee for the entire project. 

Another special feature of this project was a river crossing of nearly 
nine miles. The Indus River meanders through a wide, flat plain of 
alluvial material washed out of the Himalayan f4ountains. At the river 
crossing site, Harza hYdrologists predicted a scour depth of sixty-five 
feet. The foundation design utilized four- and five-foot diameter 
bored cast-in-place reinforced concrete pi 1 i ng. A c1 uster of three 
pi 1 es connected by a heavy cap at each 1 eg and four·-foot by five-foot 
reinforced concrete grade beams connected the legs, fo~ the final 
design of the highest towers. A photograph of this structure is 
included in Volume I I. 

Guri Powerhouse-Switchyard 765 kV Transmission Connections. Another 
unusua 1 type of tower design was created as a result of the necess·i ty 
to bring the 765kV circuits through a narrow downstream gorge from the 
new powerhouse on the Guri HYdroelectric Project. It was deemed more 
economical to use a separate 765kV cin:uit from each unit transfonner 
at the powerhouse to the switchyard .. Special double circuit flat 
configuration 765kV towers were designed for this application. 
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400 kV Transmission System - Iran. In Iran, Harza specifications for 
400 kV single circuit latticed towers specified loading combinations 
including .seismic forces. Avalanche sp.litters were installed in some 
locations of the Zagros Mountains where special tower application 
provided for towers to withstand without failure as much as 311 of 
radial ice on one span with the adjacent span bare. Cloud icing and 
rime ice conditions prevailed in some sections of these lines carrying 
1000 ~1\~ of 50 Hertz power from a hydroelectric generating station also 
designed by Harza. lhese lines were built at elevations exceeding 3000 
meters. An IEEE paper describing this project is included in Volume II. 

Ebasco Services competence itt the design of EHV transmission lines 
reflected in the total listing of projects given in Volume II. In 
addition it has the following recent experience: 

Terror Lake-Kodiak 138 kV Transmission Line. The design of this 17 
mile line has recently been completed, and Ebasco is now involved in 
the construction management. This line uses Corten steel poles that 
are set on concrete foundations. One special feature of this line is 
that it is designed for ice loading of 1 to 1-1/2 inch with an extreme 
wind loading of 36 pounds per square foot. 

Centromin-Peru 138/220 kV Transmission Line. This 56 mile long line 
uses lattice type steel towers and a single 1113 kcmil ACSR Finch 
conductor. The single circuit line is designed to operate at 
elevations up to 14,000 feet, and interconnectstwo rnajor electric power 
systems of Peru; Centromin and Electroperu. 

500 kV Transmission Line tap for Washington Public Power Supply Nuclear 

Plant #3 at Satsop, Washington. This line uses steel pole H-frame type 
structrues and 2156 kcmi 1 ACSR 11 Bl uebi rd 11 conductor. When completed, 
the transmission circuit will connect the nuclear plant to the 
Bonneville Power Administration system. 

In-house computer facilities and a complete library of technical 
programs to assist in the design of transmission line facilities are 
available from the Joint Venture. A list of available transmission 
line programs is shown in the following table. 
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TABLE C.l 

JOINT VENTURE TRANSMISSION LINE PROGRAMS 

Sags and Tensions Under Unequal Loading or Broken Cable 
Conditions 
Sag$ and Tensions with Stress-Strain Curves for Level and 
Non-Level Spans 
Transmission Tower Spotting (i~cluding computerized profile 
graphics} 
Ruling Span Calculations 
Sags and Tensions with Fixed Modulus of E1asticity 

o Structure Loads for Tangent~ Angle, Dead-end and Take-off 
Towers 

Q 

0 

0 

0 

0 

0 

0 

Q 

0 

Catenary P1ot Coordinates 
Sags and Tensions including Effect of Insulatgr Strings, with 
Fixed Modulus of Elasticity 
Stringing Data 
Overhead Conductor Ampacities 
Stringing and Clipping Off-Set Data 
Backflashover Calculations 
Shielding Angle Calculations 
Ground Potential Rise Due to Zero Sequence Currents 
Electrostatic Field Intensity Calculations 

o Conductor Gradient Calculations 

Structural Programs 

o Pin-Jointed Stress Analysis 
o Rigid Frame Analysis 
o Pin-Jointed Truss Analysis 
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Foundation/Soils Programs 

o Slip Slope Stability 
o Wedge Slope Stability 
o Footing Design 
o Foundation on Piles 
o Design of Caisson Foundations 
o Design of Combined Footings 
o Reinforced Concrete Column Design 
o Reinforced Concrete Beam Design 
o Dynamic Analysis of Structures 
o Seismic Soil-Structure Interaction 

Corrosion and Grounding Programs 

0 Soil Resistivity Analysis 
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C.2 EHV Transmission Switchyards and Stations 

The Joint Venture has personnel qualified in all aspects of substation 
design. Design personnel have worked on a very large number of various 
types of substations and switchyards. 

Personnel are thoroughly experienced in factory witness testing of 
transformers, circuit breakers and other substation apparatus. 

Substation design personnel can provide comparison and reliability 
studies of physical 1 ayouts, switching schemes, and bus support 
systems. Specialists are also capable of providing control house 
layouts and styles, and are experienced in providing for future 
expansion of facilities. Architectural specialists contribute to the 
aesthetic as well as utilitarian aspects of the houses. 

Instrumentation and control specialists are familiar with all types of 
control, metering and protection equipment. Telecommunication and 

computer control engineers have extensive experience in data-logging, 
event recorders and line fault indicators, and recorders. They are 

also experienced in design and installation of telephone, power line 
carrier, all forms of radio, and microwave communications equipment. 

Substation structural personnel can provide designs suited to specific 
needs for support and pull-off structures, foundations for structures 
and equipment, cable trenches, yard work, grading and drainage. They 
have considerable experience with design of transformer oi 1 retention 
vaults and facilities as well as fire protection systems. Mechanical 

design personnel have expertise in air conditioning of control houses, 
fire protection and remote sensing, and ventilation of battery rooms as 
well as design of compressed air systems for circuit breaker operation. 
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Joint Venture personnel also have extensive experience in the design of 
SF6 gas insulated substations. In the early sixties, Harza designed 
one of the first substations in the United States using 230 kV SF-6 
breakers. Engineers at Harza continued to follow the development of 
the SF-6 gas insulated substations in Europe because of their compact 
features and obvious space advantage when used with underground pmt~er 
plants. General acceptance of this new kind of installation led to the 
design of a 500 kV SF-6 switchyard in the United States, a 230 kV 
switceyard in Argentina, a 230 kV substation in Iceland, and to the 
inclusion of SF-6 switchgear in planning for several projects in other 

countries. 

Joint Venture personnel are capable of handling all aspects of 
substation contruction inspection, supervision and commissioning as 
well as providing support to the Owners construction manager as part of 
a construction support role. They are also qualified to provide 
assistance and inspection services during construction of control 
houses, installation of major equipment as well as check-out of 
control, supply and protection wiring. 

Ha rza experience on EHV transmission switchya rds and substations si nee 
1946 is presented in a table in Volume II. Following are short 
descriptions of three major recent substation design projects. 

Karun 400 kV Switchyard and 400/230 kV Receiving Substations - Iran 

A 400 kV switchyard at the Karun generation station and four 400/230 kV 
receiving substations, one each at Arak, A~waz, Omideh, and Esfahan 
were commissioned in 1977. The avera 1 'I scope of this project is 
analagous to that of the Susitna Project. Engineering services 
performed by Harza include the following: 
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1. Site selection and development. 

2o Station design including electrical and all related features, such 
as civil, mechanical, architectural, etc. including provision for 
seismic loadings. 

3. Preparation of contract documents for separate procurement of major 
electrical equipment as well as for constl~ction. Included were 
specifications, drawings, assistance in tendering, cost estimates, 

and bid evaluation. 

4. Preparation of construction drawings for switchyard and substations. 

5. Services during construction consisted of review of manufacturer's 
shop drawings, field assistance and assistanc~ in commissioning. 

The Karun switcnvard was designed for a full breaker-and-a-half 
switching arrangement for the 4 - 250 MVA generating units and 4 -
transmission lines to the Arak, ~1waz, Omideh, and Esfahan receiving 
substations. Two of the 1 i nes were equipped \'lith three phase 400 kV 

shunt reactors located in the switchYard. 

The substations were designed for an ultimate inverted 
breaker-and-a-half arrangement. The initial installation of each 
substation included 400 kV circuit breakers, 400/230 kV 
autotransformers and associated 230 kV breakers for connection to an 
existing 230 kV substation. Autotransformer tertiary windings were 
equipped with shunt reactors for overvoltage protection. In addition, 
400 kV shunt reactors were furnished at two of the substations. 
Transmission line relaying utilized primary and secondary phase and 
ground distance relays with power line carri~r channels. 
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SF6 Substation At Hrauneyjafoss Power Station, Iceland 

Harza provided engineering services for the planning, and design of the 
230 kV substation at the Hrauneyjafoss pcwer plant. 

Gas insulated switchgear (GlS) at 230 kV is installed in an indoor ring 
bus switching arrangement for the 3 generating units and 3 transmission 
lines. The GIS system was selected in place of the initially 
contemplated open air design in order to avoid flashovers and icing 
conditions currently being experienced in other open air installations 
in the country. Transmission line disconnecting switches within the 
substation are terminated in SF6-to-air bushings from which connections 
are made to the open-air arresters, wave traps, and potential devices 
of the transmission lines. Connections from the substation to the 
transformer•s SF6 bushings are made with SF6 bus. This arrangement 
combines the reliability and space reduction associated with GIS 
switch·ing equipment with the economics of open air transmission line 

terminal equipment. 

~00 kV SF6 Gas Insulated Switchy.ard, Virginia 

A 500 kV switchYard, SF6 gas-insulated at Bath County pump storage 
plant is scheduled to be initially energized in 1984. Engineering 

services by Harza include: 

Site selection, study to evalute SF6 insulated equipment located on 
powerhouse roof versus conventionol switchyard located nearby, 
switchyard design, preparation of contract documents and 

preparation of construction drawings. 

The switchyard is designed for a modified 4 breaker ring bus switching 
arrangement for 3 - 900 MVA step-up transformer banks and 2 
transmission lines. 
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Ebasco has designed many high and extra high voltage substations that 
are associated with generating facilities. In addition, numerous other 
substation installations have been provided for transmission switching 
alone. Almost invariably, wiring 1iagrams, structural layouts and 
other proven designs are availab12 from past projects which may 
correspond to the requirements of the assignment at hand. Review and 
modifications of these successful designs permit substantial reductions 
in design cost compared with developing an unproven design. Thus, 
Ebasco's qualified personnel extensive experience in substation design 
assures reliable perfonnance, favorable cost and expeditious 
engineering. Some recent substation and switchYard design projects are: 

1. Shearon Harris 500 kV and 230 kV, Air Insulated Substation with a 

capacity of 4000 MVA and a service date 1980 was engineered and 
designed for Carolina Power and Light. 

2. Laguna Verde 400 kV and 230 kV, air and SF6 gas insulated 
substation with a capacity of 2100 MVA and a service date of 1979 
was engineered, designed and construction managed for Comi si on 

Federal de E1ectricidad/Mexico. 

3. La Oroga and Pachachaca 220 kV SF6 gas insulated and 50 kV air 
insulated Substations with a total capacity of 200 MVA and a 

service date of 1983 were engineered and designed for 

Ce ntromi n-Peru. 

4. Bongi 230 kV, air insulated substation with a capacity of 240 MVA 
and a service date of 1978 was engineered and designed for 
Electrobras -Brazil. 

5. Anhui 500/230 kV Substation with a capacity ov 1300 MVA in the 
Province of Anhui of The People's Republic of China (PRC). Ebasco 
completed conceptual engineering and design for this substation in 

Fegrua ry 1981. The Susbstati on consists of 500 k v circuit breakers 
arranged in a breaker-and-a-half schemes 230 kv circuit arranged in 
a ring bus scheme, switches and relaying and structural facilities. 
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6. Shandong 230 kV Substation with a capaciy of 1300 MVA in the 

Province of Shandong PRC. Ebasco completed conceptual engineering 

and design for this Substation in Februar~ 1984. The Substation 

consists of 230 kv circuit breakers arranged in a 
"breaker-and-a-hal fu scheme, switches, relaying and structural 

facilities • 
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C. 3. Reviewing and Interpreting Power System Studies 

When transmission, substation and control ~'stem engineering design 
work fs assigned at the design level, the engineer is often required to 

c 

begin his work using available work done for the client by other 
engineers. Much of the experience of the Joint Venture includes 
assignments that require the use of pm-1er system studies by others. 

For the 345 kV Hayden-Blue River Line, the client provided a transient 
network analyses study prepared by others. Harza reviewed this work 
and identified a specific additional case to be studied. The case was 
prepared by the engineer that did the original work. 

For the Department of Natural Resources and Conservation, State of 
r~ontana, Harza reviewed power flow and transient stabi 1 i ty 
evaluations. Based on the review, a re.port was prepared and expert 
witness testimony was given. 

For the Water and Power Development Authority design of 330 miles of 
500 kV line, Harza reviewed the feasibility and power system studies 
for line design and routes as prepared by the Canadian International 
Development Authority {CIDA). Based on this review, additional studies 
were carried out, design criteria were established, and the line design 
and construction was accomplished. The review included transient 
stability, short ciruit and load flow calculations. Most of these 
studies were done by computer, and the data base was given to Harza by 
the CIDA and converted to the Harza computer fonnat. 

The Nashville Electric Service has selected Harza to review a report 
for the five-year power system expansion plan. This assignment 
requires review of power system load flow, short circuit studies and 
associated plans for substation, transmission and distribution 
expansion. Load flows will be reviewed to determine line loadings, 
1 osses, transformer requirements and circuit breaker interrupting 

ratings. 
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For the Coal-by-Wire study report in the National Power Grid project~ 
Harza reviewed related past power system reports on the subject. This 
included such r·eports as transmission study 190 for the Western states, 
as well as the annual reports from the nine reliability areas to the 
D.O.E. Federal Energy Regulatory Administration. 

Ebasco has a Consulting.Electrical Engineering Department which has a 
System Planning Group comprised of a team of engineers specialized in 
every aspect of system studies performance and analysis. This group 
has many years of experience both in transmission and generation 
planning as well as in computer simulation of problems. Such plans 
typically require the analysis of one or many interconnected utility 

systems. 

Transient analysis and stability studies, load flow study, system short 
cin:uit study are frequently analyzed to obtain system parameters and 
characteristics such as overvlotages under abnormal system conditions, 
maximum and minimum operating voltages, available short circuit 
currents, system impedances, transient recovery voltages and normal and 
contingency pov1er flows, which are used by Ebasco for the proper design 
of EHV transmission systems and for the correct selection and 
applicaiton of major substation equipment such as circuit breakers, 

transformers, reactors and capacitors. 

Ebasco has recent experiences with three studies for the Power 

Authority: 

Tyee Lake-Wrangell-Petersburg. Ebasco performed system studies of the 
transmission system. The line comprises 72 miles of overhead lines and 
four underwater crossings totaling nearly 13 miles, designed originally 

for 138 kV operation. Five alternatives were developed and a 
comparative analysis made of their features. Design analysis followed 
the final selection. The detailed design included the investigation of 
load flows including contingencies, voltage control, flicker, steady 
state limitations, system energization procedures, load acceptance, 
load rejection, short circuit studies and the review of the proposed 
protection scheme of the system. The proposed system is under 

implementation. 
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The Kake-~tersburg Intertie is a proposed extension of the Tyee 
Lake-Petersburg transmission line. Ebasco investigated five 
alternatives, including a single phase ground return system. The 
selected alternative supplies the fishing village of Kake out of 
Petersburg through a 54 mile long 24.9 kV three phase transmission 
line. This line is designed using partly conventional three phase 
overhead lines, partly overhead aerial (Hendrix) cables with spacers 
and two underwater cable crossings totaling 1.6 miles. Because of the 
uniqueness of the line and the remoteness and smallness (lo6 MW by 
2015) of the 1 oad, the system had to be careful'ly designed to meet a 11 
criteria. 

The North Slope Gas Feasibility study requires the design of a 
transmission system from Prudhoe Bay to Fairbanks (450 miles) and on to 
Anchorage (330 miles). Out of the 700 and 1400 MW design loads only 
20% is consumed in the Fairbanks a rea. Another scenario assumes 
generation at Fairbanks and a third one in Kenai. Several alternatives 
were investigated with 345, 525, 765 kVAC and HVDC systems considered. 
Because of the long distances involved (up to 780 miles), special 

attention was given to system studies, which resulted in a system in 
which even with the loss of one line (or one pole in case of HVDC) 
stable steady state operation can be maintained. 

For Bonneville Power Administration Ebasco performed the Flathead 
Valley Reinforcement Study. This study investigated the 1 oadi ng 
capability of BPA's transmission system in western Montana3 It 
included load flow studies to establish alternate methods by which BPA 
can supply reliable electric power to its customers in the near 
future. Among the customers was Anaconda's aluminum smelter at 
Columbia Falls. The system is hydro based. 
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C.4. Developing Critical System Reliabilit.}' 
and Operating Design Criteria 

A major function in which the Joint Venture is experienced is the 
development of critical system reliability and operating design 
criteria for electric utility bulk power transmission pr'ojects. 

This is de vel oped through system studies uti 1 i zing Load Flow Analysis 
and System Stability Analysis Programs, and system operating criteria 
are developed based on reliability requirements and system emergency 
capacity. 

For the Energy and Environmental System Division of Argonne National 
Laboratory in Illinois Harza carried out a study on the value of 
reliability. The general scope of this work was to provide consulting 
aid and information for the EES Division investigation of the value of 
electrical reliability (VOR). The information provided was directed 
toward the following three subjects. 

o A perspective in the ~=liability of the various sectors of the 
electrical supply system, and the interactions between the 

various sectors. 

o Discussion of the design options a utility has available to 
change the reliability of various parts of the transmission 
and distribution systems. 

o Infonnati on concerning outage rates and durations for various 
components of the electrical system. 

On the Coal-by-Wire Study for the U.S. Department of Energy Harza•s 
assignment included the planning of base load generation facilities and 
an associated 765 kV transmission network. To establish this, 
generation and transmisson system reliability and operating criteria 
were established. 
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For the generating units the criteria included unit heat rates, outage 
and availability factors~ 1Q~d factors, as well as fixed and variable 
operating anc1 maintenance costs. For the tr-ansmission netv10rk the 
planning criteria were estabi i shed based on review of existing system 
performance requirements established for the nine electric reliability 
councils. These transmission related criteria included such factors as 
line loading limits, single and double contingency outage criteria, 
acceptable low voltage levels during normal and emergency conditions, 
stuck breaker contingency as we 11 as 1 i ne 1 osses and reactive 
compensation requirements. 

Fot" Bonne vi 11 e Power Ebasco analyzed transmission 1 i ne outage data and 
developed mathematical models to estimate failure rates for the 

electric power system of BPA. 

For Redstone Arsenal Ebasco perfonned an evaluation of alternate 
schemes for incorporating co-generation into the power system. This 
required an analysis of rel i abi1 ity of the 161 kV system. 

For Alaska Power hJthority Ebasco determined the DC system l"eliability 
for a system composed of 155 miles of overhead 1ine and 45 miles of 
submarine cables. Several voltages ranging from + 135 kv DC to 125 kv 
DC monopolar were considered. Failure rates were developed for the 
overhead line, cables and DC tenninals and the forced outage time and 
cost of an outage were evaluated for each voltage level considered. 

On the Venezuela National Power System Ebasco is planning an integrated 
power system to coordinate construction of facilities and operation of 
the national grid. 

The work includes setting up reliability criteria for the integrated 
system and for individual load areas and testing alternative systems to 
assure that they meet the criteria. 
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Reliability considerations include outage rates of equipment, 
availability of water (for hydro generation), performance of the 
transmission system, and economic justification of the level of 
reliability used. Recognition is givet• to reliability aspects of load 
ar·eas depending upon 1 ong distance transmission of hydro energy, rather 
than local generation, to conserve the nation's natural resout~es. 

For the Charter Company Ebasco determined failure rates and overall 
system reliability for a+ 400 kv DC syste;m comprised of 30 miles of 
overhead lines, 64 miles of underwater cables as well as the DC 
terminals. Mathematical models were developed to determine expected 
forced outage time and corresponding energy 1 ost per year for the 

entire system. 

For General Public Utilities Ebasco determined failure rates and 
overall system reliability for a 64 mile underwat~r crossing of Lake 
Erie. The system consisted of five, + 300 kv DC cables and DC 
tenni nal s. Fai 1 ure rates were de vel oped using Ebasco in-house data for 
the cables and tenninals and the forced outage time was detennined for 
the entire system. 
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C.5. EHV Protective Relay Systems and Derivation 
of Related System Settings 

The Joint Venture has many years of expel"'i ence in planning, design, 
implementaton and commissioning of protection systems for high voltage 
S\'litchya·rds and substations. The Joint Venture is staffed to provide 
complete ~ngineering services for the protective relaying, control and 
commissioning aspects of transmission lines and EHV equipment such as 

power transformers, reactors and related substation equipment. 

f.)m~ !if the ma5or substations Harz a has designed and brief descriptions 
of tt'le protection schemes furnished are summarized below: 

Water and Power Development Authority Relay systems were specified for 

breaker-and-a-half, 3-bay, 11Multan 11 substation. The transmission 
system was designed for a voltage rating of 500-kV and initial 
operation of 220-kV. The relaying scheme was designed to require 
minimum modifications during the future upgrading of the transmission 
system for operation at SOO~kV. The substation was commissioned in 

1979-1980. 

Harza involvement included system studies, design and specification of 
relay schemes, tendering and evaluation of international bids, review 
of manufacturers' drawings and determination of relay settings. The 
transmission line relays included a) primary protection by impedance 
measuring static relays operating in permissive overreach mode, 
b) secondary ~rotection provided by impedance measuring electromagnetic 
relays operating in a block·ing mode. Both sets of distance relays had 
selective single-phase and/or three phase auto reclose capability. 
High impedance bus differential and breaker failure relays were also 

pro vi de d. 

In addition to the above referenced substation design, Harza has also 
prepared a report for the Water and Power Development Authority of 
Pakistan, a section of which contained re 1 ayi ng recommendations for 
their future 500-kV substations and transmission ·1 i nes. 
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The r~laying recommendations were based on TNA and load flow studies 
donE! by Harza that established system parameters s·uch as transient and 

sustained voltage levels in the system, frequency variations and 
requirements for 1 pole and 3 pole tripping and reclosing of breakers. 

Based on the criteria established by TNA and load flow studies, 
detailed recomnendations were drawn up for protection of transmission 
lines including type of trip and reclose features and carrier 
equipment, autotransformers, shunt connected reactors, bus, 
over-voltage and over and under frequency relays at selected locations 

in the system. 

Iran Power Transmitting and Generating Company Relaying systems were 
designed for the 400-kV transmission system in Iran, including a 
switchyard at the Karun 1000-MW generating station and four receiving 

substations. The system was commissioned in 1978-1980. 

The transmission line lengths varied from approximately 100 to 300 km. 
Harza provided the relay system design including specifications, bid 
evaluation, review of manufacturer's drawings, and supervision of 

commissioning. The relays specified include: 

1) Impedance measuring distance relays operating in directional 

comparison carrier unblocking scheme 
2) Power transformer differentia 1 re 1 ays with second hannoni c 

restraint 
3) Breaker fa i 1 u re re 1 ay s 
4) Bushar and reactor protective relays, etc. 

Relay systems were specified for the Hrauneyjafoss switchyard ring bus, 
generating units at1d 220-kV transmission lines. Line lengths varied 
from approximately 50 to 100 km. Harza prov·ided the relay system 
design and specifications, bid evaluation, review of manufacturers' 
drawings, and s upervi si on of commi ssi oni ng. The swi tchy ard re 1 ays 

specified include: 
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1) Impedance measuring distance relays operating in permissive 

overreach mode 
2) Power transformer differential relays with second harmonic 

restraint 
3) Breaker fai 1 ure re 1 ays, etc e 

The substation was commissioned in 1981. 

Relay systems we··~: specified for the 220-kV f•1ossyrock switchyard and 

transmission lines.. The transmission line lengths varied from 20 km to 
35 km. Harza provided the relay system design and specifications, bid 

evaluation, review of manufacturer's drawings, relay settings and 
supervision of commissioning. The s\';itchyard relays specified included 

1) Impedance measuring distance relays operating in permissive 

overreach mode 
2) Power transformer differential relays with second harmonic 

restraint 
3) Breaker fai 1 ure re 1 ay, etc. 

The substation was commissioned in 1968-69 

Harza's experience with the above referenced and similar projects has 
provided extensive knowledge of U.S. and foreign manufacturers • relay 
systems and hardware available for selection of essentially any relay 
protection scheme. State of the art techniques and developments for 

providing comprehensive protection of transmission lines and substation 

equipment are~ continuously being reviewed and analyzed. Harza has the 
background and proven capability to design, specify and commission any 

required relay schemes for the Susitna project inclw:ling all related 

con111uni cati orl equipment. 
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Ebasco also is fully qualified to provide complete engineering and 
design services for substation and transmission line protective relays 
systems including derivation of related system settings. Ebasco has 
provided engineering and design services for HV and EHV protective 
relaying systems for many utilities i'n this country as well as abroad, 
including People's Republic of China. Ebasco's general protection 

philosophY is as follows: 

Transmission line and substation elements shall be protected by two 
protective relay systems: the primary relay system and the backup 
relay system. Each of the relay systems shall be independently capable 
of detecting and initiating isolation of all faults within its zone of 
protection. The primarY relay system shall provide high speed 
protection f,.>r faults within its zone of protection uti 1 i zing pi 1 ot 
relaying or differential relaying. The backup relay system shall 
pro vi de protection for faults within its zone of protection uti 1 i zing 
pilot relaying, differential relaying or time coordinated protection. 
For faults external to the protected zone, the primary and backup relay 
system shall be designed either not to operate or to operate 
selectively with other relay systems, including breaker failure 
protection. Reclosing capabilities are provided as required by the 
system. 

Primary and backup protective relay systems for transmission lines and 
substation elements shall be connected to seperate sets of current 
transformers, se~arate windings of coupling capacitor voltage 
transformers {if potential supply is required), and de supplies from 
seperate batteries. Primar,y and backup protective relay systems shall 
be mounted on seperate relay boards. 

Breaker failure protection shall be provided to trip all necessary 
local and remote breakers in the event that a breaker fails to clear a 
fault~ This protection need not be duplicated. 

Osci 11 ograph and sequence of event recorder sha 11 be used to penni t 
analysis of system disturbances and protection equipment perfonnance. 
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The following are some of Ebasco•s recent HV and EHV substation 

projects: 

St Lucie Units ~Jos. 1 and 2 240kV switchyard, Florida Power and Light 

Company. Ebasco provided engineering, design and construction services 
for a 240kV, four bay, breaker-and-a-half substation and transmission 
lines re1aying protection. 

St. John River Power Park Units 1 and 2 230k.V switchyard, Jacksonville 
EJ ectri c Co. Ebasco provided engineering, design and construction 

services for a 230kV, 3 bay, breaker-and-a-half substation and 

transmission lines relaying protection. 

Laguna Verde Unit Nos. 1 and 2 400kV switchyard, Comision Federal de 

Electricidad. Ebasco provided enginee~""': ng, design and construction 
services for a 400kV, 3 bay, breaker-and--a-half substation and 
transmission lines relaying protection, including single pole tripping 
and reclosing capabilities. 
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C.6 Design of EHV Insulation Systems, Surge Protection 
and Lightning Strike Protection 

The Joint Venture's competence in the design of EHV insulation systems 
is exemplified by a number of successful EHV designs. The initial 
i nvesti gati ons \tere coordinated with system studies and results 
utilized to establish transmission line insulation requirements as well 
as substation equipment dielectric ratings that were incorporated into 
specifications and ultimately supply and construction contracts. 
Typical of these projects are the following: 

For the 400 kV transmission system in Iran the insulation requirements 
for each of the four transmission lines were analyzed, considering the 
regional climatological conditions along with insulation coordination 
of the substations. Two of the 1 i nes were crcssi ng mostly desert areas 
with frequent occurrences of sand and dust storms, and due to the close 
proximity of the lines to active oil fields, the air was heavily 
polluted. Insulation requirements for these lines were dictated by the 
50 Hz withstand and for that reason insulators with high creepage 
distance were required. Because of the combined pollutants, dust and 
oil, special types of insulators having better characteristics than the 
fog type were used in these areas. Special 1 eakage current monitOi"'i ng 
devices were installed at key locations to monitor the level of 
contamination on the line. 

The other two lines were crossing mountainous, high altitude, 
contamination-free areas. The i nsul ati on requirements of these 1 i nes 
were coordinated for both switching surge and lightning and were 
consistent with the BIL level of the station equipment. Gap and 
insulator requirements for the line were established to give a very low 
flashover probability during switching or breaker operations, 
consistent with operating requirements of the client. 
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Line shielding and tower footing resistances were coordinated for a 
flashover probability, due to shielding failures and back-flashovers 
not to exceed 1.5 per 100miles per year. 

Four 400/230 I<V outdoor substations and a 400 kV S\'litchyard were 
included in this project. Insulation coordination studies were 
undertaken for each of the substations. Equipment parameters 
coordinated with system study requirements were established and were 
included in separate supply contracts dev~loped for the major equipment 
such as transformers, shunt reactors, breakers, etc. and contracts for 
construction of the sJJbstati on and the swi tchyard. 

For the Water and Power Development J\lthority tr·ansient network 

analyses, studies were carried out at the facilities of the McGraw 
Edison Company in Cannonsberg, Pennsylvania. The studies were done 
under the direction of the Harza systems studies section in June, 
1982. Based on the transient and sustained voltages observed on the 
analyzer with the 500 kV system model, the insulation levels for the 
substation apparatus, line reactors and autotransformers were 
coordinated with the surge arresters. The coordination study used 
standard BIL and BSL levels and both conventional and metal oxide surge 
arresters. 

On the Hayden-Blue River 345 kV Transmission Line the insulation for 
switching surges and lightning protection was studied as part of the 
line design. Gap requirements for the line were calculated based on 
200 gaps in parallel and on overall flashover probability of 1/100. 
The switching surge level was established in a separate TNA study 
prepared by others. Evaluating the sw1tching surge level and projected 
probability along with the appropriate corrections for Relative Air 
Density, the gap and insulator requirements for a single tower were 
established. 
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Line shi el ding and tower footing resistances were coordinated for a 
flashover probabi 1·1 ty, due to slli el ding fai 1 ures and back-flashovers 
not to exceed 1. 5 per l 00 mi 1 e s ,:>er year. 

Four 400/230 kV outdoor substations and a 400 kV swi tchy ard were 
included in this project. Insulation coordination studies were 
undertaken for each of the substations. Equipment parameters 
coordinated with system study requirements were established and were 
included in separate supply contracts developed for the major equipment 
such as transformers, shunt reactors, breakers, etc. and contracts for 
construction of the substation and the switchyard. 

For the Water and Power Development J\Jthority transient net~Jork 
analyses, studies were carried out at the facilities of the McGraw 
Edison Company in Ca nnonsberg, Pe nnsyl vani a. The studies were done 
under the direction of the Harza systems studies section in June, 
1982. Based on the transient and sustained voltages observed on the 
analyzer with the 500 kV system model, the insulation levels for the 
substation apparatus, line reactors and autotransformers were 
coordinated with the surge arresters. The coordination study used 
standard BIL and BSL levels and both conventional and metal oxide surge 
arresters. 

On the Hayden-Blue River 345 kV Transmission Line the insulation for 
switching surges and lightning protection was studied as part of the 
line design. Gap requirements for the line were calculated based on 
200 gaps in parallel and on overall flashover probability of 1/100. 
The switching surge level was established in a separate TNA study 
prepared by others. Evaluating the sw~tching surge level and projected 
probability along with the appropriate corrections for Relative Air 
Density, the gap and insulator requirements for a single tower were 
established. 

22618 
C-26 

··~',·'·'"'":~··T.· -=-:.·~--~------:,;~~- ... 
' -

., 
~ 

0 -· CD 
0 -0 
::J 

f CD 
; 

r 
I 

i 
~~· 
l 

! 
1 

!=J. 
1\) 

., 
~' 
0 -· co, 
0; - i ...... 
~ 
0' 

0 . 
(I) , ... 
0 -· t1) 
0 --1 
:::r 
C1J 
('I) i 

J I 

1 

i 
I 

' ; 
r 



I 
I 
D 
I 
D 
I 
D 
D 
g 

D 
0 

Lightning performance was coordinated for both shielding failures and 
back-flashovers, not to exceed 1 per 100 mi 1 es per year. The tower 
shielding was designed so that only a small fraction of low-magnitude 
strokes were allowed to penetrate the phase wires, thus rf~ducing the 
flashover probability to less than 0.5 per 100 mil~s per year. For the 
remainder of the strokes which would be intercepted by shield wires, 
the tm>~er footing resistance was selected so that tower· potential rise 
would be limited to a level consistent with back-flashover probability 
of less than 0.5 per 100 miles per year. 

Line design work is over 50 percent complete and engineering is 
proceeding on this project, involving preparation of several contract 
supply and construction documents to complete the scope of services. 

Bath County Pumped Storage Switchyard, Virginia. Harza performed 
system studies, conducted the insulation coordination studys 
established equipment dielectric ratings, prepared the equipment 
layouts and equipment specifications for the 500 kV SF-6 gas insulated 
four breaker ring busa The design provides for outdoor switchgear 
adjacent to the powerhouse. 

Yacyreta Switchyard, Argentina. Extensive studies were undertaken to 

establish the selection, location and arrangement of surge arresters in 
the 230 kV SF-6 gas insulated switchyard for this 20-unit generating 
station. TI1e breaker-and-a-half switching scheme with SF-6 gas 
insulated breakers nnd bus was designed as an integral part of the 
step-up transformers for installation on the powerhouse transformer 
deck. Harza developed the conceptual design, conducted all studies and 
prepared design memoranda and contract documents. 

During several years of involvement in the design of insulation systems 
and of performing insulation coordination for EHV transmission systems, 
Ebasco has documented their experiences and accomplishments in 
Engineering Design Guides. These documents are now invaluable in the 
design of reliable EHV insulation systems, surge protection systems and 
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lightning strike protection systems. Where unusual switching surge 
characteristics, high keraunic levels and system reliability 
requirements requires deviation from its standard practices, Ebasco 
designs surge protection systems and insulation systems to meet these 
special and unusual conditions. 

Ebasco•s recent experience is demonstrated in systems designed for the 
transmission projects listed below to provide them with surge 
protection and proper insulation systems. 

Shearon Harris 500 kV and 230 kV air insulated substation with a 
capacity of 400 MVA and a service date of 1980 was engineered and 
designed for Carol ina Power and Light. 

Laguna Verde 400/230/34.5 kV Facilities. These facilities consist of a 
450 kV switch,yard with shunt reactors, a 230 kV switchyard with a 400 
kV/230 kV autotransformer bank, 34.5 kV switchyard with a 230/34.5 kV 
transformer and associated 400 kV tie lines. Reliable insulation under 
severe atmospheric contamination conditions was of prime concern. The 
recommendations of an Ebasco study were implemented and resulted in the 
Ebasco designed (and constructed) 400 kV and 230 kV SF6 gas insulated 
switch,yards~ and hotline washing facilities for the remaining open air 
insulation. (This is documented in IEEE Paper AB0-095-0). 

Gentromin - Peru 220 and 50 kV Facilities$ The project consists of 
several 220 kV and 50 kV transmission lines, a 220 kV SF6 gas insulated 
and several 50 kV open air substations. One of the concerns was to 
provide reliable insulation for the switching surge and keraunic levels 
at high altitudes (up to 14500 ft. elevation). Ebasco studied, 
designed and specified the overall system (including a control center) 
and will be involved in the system check-out and acceptance tests. 
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C.7. Technical Competence 
Optimization - Design 
Operational Economics 

Finding the best (optimum) design and obtaining the best operational 
economies for transmission systems requires attention to the first cost 
of the transmission facilities and minimizing line losses, minimizing 
life cycle cost, with due regard for environmental concerns. Life 
cycle costs to be minimized include first cost, electrical line losses, 
cost of outages and cost of maintenance. 

First cost must be balanced between material, transportat·fon and 
installation cost to result in an overail lowest installed cost. Line 
losses must be balanced between conductor size, type and structural 
loads. Cost of outages derive from short duration outages (switching, 
lighting, etc.) and longer ternt outages (e.g.,, loss of a line section 
due to environmental hazards). Cost of outages must be balanced with 
cost of a high t--eliability line design. 

Cost of maintenance must be minimized by selecting appro~riate 
standardized insulators and hardware and providing structural details 
that facilitate ease of maintenance. 

To achieve the best design and operating economies requires attention 
to tower type, construction methods and span length as well as 
selection of the best conductor from the point of minimized losses. 

The Joint Venture's computer programs have been developed for economic 
conductor size selection and for transmission line design. 

Transmission Line Optimization Program optimizes conductor size and 
span length for a specified tower type in one run. The program uses an 
economic analysis based on a present worth of revenue required, 
including fixed charges on the capital investment, cost of line losses 
(both generation demand and energy cost), and cost of 1 ine 
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maintenance. Gradients for changes in conductor costs, tower cost and 
generating costs are calculated and the effect of these gradients on 
the optimum line design is evaluated. Separate runs can be made for 
different tower types and the optimum design for each tower type can be 
compared economically. Minor changes will be required for tower weight 
e~,timates and foundation estimates. This program can also pro vi de as 
ou·~put complete transmission line cost estimates. 

Economic Conductor Size Selection program selects a conductor size that - ~ 

gives minimum annual investment and operating costs, subject to 
transmission of a certain amount of power at a desired voltage level. 
The selection is made from a given set of feasible conductor sizes. 
The program calculates the annual investment cost, considering the cost 
of: towers and associ a ted i nsul ati on and hardware; conductor material; 
shunt and/or series compensation; synchronous condensers or capacitor 
bank. Annual operating cost is calculated considering Corona and 
conductor resistance losses for the given loading pattern. 

Production cost studies to detennine total cost of energy delivered are 
part of the Joint Venture capabilities. Such studies would take into 
account seasonal, annual, and daily load duration curves as well as 
different modes of generator dispatch. Using computer programs such as 
TVA's WASP-SAGE or other commercially available programs, calculations 
can be made to determine the cost of energy production. These studies 
include such factors as fixed and variable operating and maintenance 
costs, depreciation and taxes, and fixed costs. Scheduling of units 
for maintenance as well as forced outages and loss of load probability 
can also be included in these studies. When hydroelectric plants are a 
major source of capacity, these studies will often include studies of 
reservoir operations and uncertainty of annual water replacement. 
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CaS. Transmissipn Line Route Selection and Station Siting 

The Joint Venture team, augmented by the independent firm of Jones and 
Jones, will bring extensive route selection and siting experience to 
the Susitna Transmission Line Project. The collective experience of 
the proposed project team covers the entire range of route evaluation 
responsibilities, including review of existing routing studies, 
evaluation and selection from among predetermined route alternatives, 
and the identification and selection of new corridors and routes from 
an open field. In addition to responsibilities for route selection, 
the members of the project team have successfully carried out 
responsibilities for full environmental analysis and public 
participation, as will be the case for the Susitna transmission lines. 
This experience has been gained in many diverse geographic areas and 
involved transmission lines through varied terrain and environments, 
i ncl udi ng three very recent projects in Alaska. 

The Joint Venture provides full interdisciplinary capabilities in 
environmental and engineering fields, and have employed these 
capabilities in transmission line routing as part of transmission 
feasi bi 1 ity and design studies or· in conjunction with work on 
generating facilities. Envirosphere Company, the environn,;ntal 
consulting division of Ebasco, currently employs more than 30 
professionals in the physical, biological, and social sciences at its 
Northwest regional office in Bellevue. Envirosphere has established a 
sound record in transmission line environmental analysis, having 

successfully completed several recent projects involving route 
identification and selection, public participation, impact analysis, 
and environmental report preparation. Jones and Jones brings to the 
study team expertise in visual resources~ land-use evaluations, public 
participation, and graphics capabilities, all of which will be critical 
in evaluating the Susitna transmission alternatives. Jones and Jones 
has a proven and deserved position at the top of its field for its 
previous work on the visual, recreation and land use impacts of 
transmission lines. Envirosphere and Jones and Jones have collaborated 
on several recent projects, and have established a strong and 
successful working relationship. 
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A list of the combined recent experience of Harza, Ebasco/Envirosphere, 
and Jones and Jones is presented in Table C-2. This list includes gas 
pipeline and other corridor studies in addition to transmission line 
studies, due to the functional similarities between various types of 
corridor studies. The fact that some of these other corridor studies 
involve Alaskan experience, such as the Jones and Jones work on the 
Northwest Alaskan Pipeline Project, is particularly relevant. 
Similarly, the North Slope Gas Feasibility Study that Ebasco is 
currently conducting requires consideration of route alternatives for 
both pipelines and transmission lines, and will include a separate 
report on corridor and facility sitingo 

Eleven of the projects listed in Table C-2 represent particularly 
relevant experience for the Susitna transmission project. For example, 
the Black Bear Lake, Eugene-Medford, Kaiparowits, and Yale projects 
were cases which involved complete routing processes requiring the 
identification and selection of new corridors and routes. Other 
studies, such as the F1 athead Valley and Kake-Petersburg transmission 
projects, generally involved evaluation of predetermined routes within 
established corridors. Capsule descriptions of these projects and 
others that demonstrate capabilities in environmental analysis, 
suitability screening, and public participation are provided below. 
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TABLE C-2 

RECENT HARZA/EBASCO/ENVIROSPHERE/JONES AND JONES 
CORRIDOR STUDIES 

CLIENT/PROJECT 

Alaska Power Authority, Black Bear Lake Jtfdroelectric Project 
Alaska Power Authority, Kake-Petersburg Intertie Feasibility Study 
Alaska Power Authority, North Slope Gas Feasibility Study 
Bonneville Power Administration, Flathead Valley Reinforcement 

Project EIS 
Bureau of Land Management, Eugene-Medford 500 kV Transmission Line 

EIS 

Florida Power and Light Co., Turnpike-Jensen-Crane Transmission 
Line Studies 

Phillips Pipeline Coo, Trenton-Conway Natural Gas Pipeline Routing 
Study 

Allegheny Power Systems, Transmission Line 
Arizona Public Service Authority, Kaiparowits Transmission Line 
Bureau of Indian Affairs, Navajo Railroad Project EIS 
Jacksonville Electric Authority, Eastport Transmission System 
Minnesota Power an~l Light Co., Clay Boswell Transmission Line 
Oglethorpe Powet Corp., Transmission Lines 
Pacific Power and Light Co., Yale Transmission System 
Pennsylvania Power and Light Co., Transmission Line 
South Carolina Electric and Gas Co.~ Transmission Line 

2261B 
C-33 

.... ::r ... 
CD 
CD 

r 
t 
' 

i I 
l '. 

1:-i 

l 

I 
l 



11 

(j 

m 

IJ 

D 
IJ 

m 

IJ 

IJ 

IJ 

IJ 
l:tD 

~ 

ll 
I»' lfJ 

·~ 

Fluor/Northwest, Inc., ~rthwest Alaskan Pipeline Project Visual 
Resource r~anagement Program 

U.Sa Army Corps of Engineers Alaska District, Susitna Hydropower 
Project Environmental Assessment 

Oregon Public Utility Commissioner, Klamath Basin Transmission 
Assessment 

Bonneville Power Adm·inistration, Substation Visual Simulation 
Techniques 

Bonneville Power Administration, Longview-Portland Area 
Transmission Reinforcement EIS 

Bonneville Power Administration, Measuring the Visibility of High 
Voltage Facilities in the Pacific Northwest 

Bonneville Power Administration, Visual Impact of High Voltage 
Transmission Facilities in t.Jorthern Idaho and ~rthwestern Montana 

U.S. Army Corps of Engineers Alaska District, Bradley Lake 
ij(dropower Project Environmental Assessment 

Battelle Pacific Northwest Laboratories, Measuring the Social 
Attitudes and Aesthetic and Ecological Considerations Which 
Influence Transmission Line Routing 

Seattle City Light, Copper Creek Environmental Assessment of Visual 
and Recreation Effects 

Nebraska Public Power District, Visual Recreation Affects of the 
500 kV Mandan Project on the Recreation Facilities of the 
t4i ssouri River 
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Black Bear Lake Project, Alaska Power hJthority 

1-hrza recently pe rfonned compr·ehens i ve transmission route evaluation 
and selection studies for the Power Authority • s 81 ack Bear Lake 
ftydroelectric Project on Prince of l~ales Island. The project area is 
characterized by rugged terrain and numerous water bodies, presenting 
significant constraints to the siting of transmission lines and 
substations for the power project. Harza transmission engineers and 
environmental scientists developed alternative corridors for the 
project's 34.5 kV transmission line through field reconnaissance, 
agency contacts, review of federal and state guidelines, and office 
analysis. The alternative corridors were evaluated on the basis of 
elevation, wildlife, visual impact, and land use constraints, resulting 
in the identification of the alternative with the greatest 
compatibility with environmental, social and engineering concerns. 
Following the identification of a preferred route, more detailed 
investigations were made to define minor route adjustments to reduce 
adverse effects in certain sensitive areas. 

Kake-Petersburg Intertie Feasibility Study, Ala$ka Power fluthority 

Ebasco/Envirosphere is conducting a feasibility study for the Power 
Authority on a proposed 69 kV transmission line to connect the village 
of Kake with the Tyee HYdroelectric Project. The project includes 
engineering and environmental studies of two alternative routes of 
approximately 60 miles, primarily across land managed by the U.So 
Forest Service. The comprehensive environmental studies for the 
project include examination of geology and soils, terrestrial and 
aquatic ecology, land use, forestry, socioeconomics, recreation, 
cultural resources, and visual quality. The environmental assessment 
of the proposed intertie will also take into account the existing 
network of Forest Service access roads, and the potential effects of an 
underwater crossing on fishery resources and water transportation. A 
draft feasibility report dnd a separate t~uting report for this project 
were submitted in November of 1982. A public meeting was held early in 
the project to obtain scoping advice, and a second meeting will be held 
in December to present the feasibility report. 
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Flathead Val"ley Reinforcement Project, Bonneville Power Administration 

Envirosphere and Jones and Jones are currently completing a Draft 
Environmental Impact Statement and supporting work for the Bonneville 
Power Administration•s proposed Flathead Valley Reinforcement Project 
in northwestern t~ontana. The project team analyzed the environmental 
impacts of two basic plans of service, each of which covered a rou~e of 
approximately 60 miles in length parallel to existing lines, as well as 
a number of routing and design options for each basic plan. In 
addition to development of the EIS, the Envirosphere team prepared a 
supporting Study Documentation Report (SDR) and held a series of public 
information and comment workshops in the project area. The UoS. Forest 
Service, Fish and Wildlife Service, and Bureau of Indian Affairs were 
cooperating agencies for the EIS effort. The Envirosphere team 
conducted studies and prepared EIS and SDR materials for a11 resource 
areas, although input on threatened and endangered species!, health and 
electrical effects, and cultural resources was provided through BPA. 
The major environmental issues associated with the proposed 
transmission line included effects on visual resources, agriculture, 
forestry, and wildlife, and the need for the project. 

Eugene-Medford 500 kV Transmission Line E Ihlureau of land Management 

Envirosphere and Jones and Jones are currently completing a joint 
effort to prepare a third party EIS for the Bureau of Land Management. 
The EIS is for a 145-mi'le 500 kV tranmission line betwc.:n Eugene and 
Medford, Oregon, proposed by Pacific Power and Light CompanY. The 
complete range of phYsical, biological, and social science disciplines 
was involved in this project, with special emphasis on threatened and 
endangered species, wildlife, vegetation, soils, land use, 
socioeconomics, cultural resources, and aesthetics. Jones and Jones 
personnel were responsible for visual, recreation, land use and mapping 
tasks. The project team conducted routing studies to identify and 

22618 
C-36 

' ! 

i 
I 

~ i ' 
j 

) ' ~ 

lC' 
i. 
ll\) 

l r-o :.., 
JO. 
·~-· ;CD 
;o 
l .... i 

t-1 ' 
I:S 
!0 

I 

~ I 

I 

' L; 
I 

! 
' 0 • (t.) 

"C .... 
0 l -· 'I 

CD 
0 .... 
-1 
::r .., 
CD 
(1) 1 i-

,. 

r .. 

; j 

' ' 



I 
I 
I 

c 
D 
c 
D 
c 
c 
; 
c 
a 
c 

evaluate route alternatives for the terminal segments in the more 
heavily urbanized Eugene and Medford areas. Other tasks included 

technical investigations of the remainder of the route and the project 
alternatives, and the Draft and Final EIS. Public workshops were held 
during the routing study phase of the project. BPA and the Oregon 
Department of Energy have also had strong interests in this project, 
and are cooperating parties along with BLM and PP&L. Communication and 
coordination of project activities among all parties has therefore been 
a particularly important aspect of this project. Envi rosphere and 
,Jones and Jones personnel also provided testimony for the Oregon Energy 
Facility Siting Council (EFSC) environmental hearings on the site 

certificate application for the project. 

Kaiparowits Transmission System, Arizona Public Services Company (APS) 

En vi r·osphere \'las contracted by APS to determine the most 
environmentally suitable routings from the propr')sed Kaiparowits Plant 
(Kane County, Utah) to several substations in Arizona; and particularly 
to Phoenix, the major load center in the region. The 14-month effort 
WRS directed at inventor~ and synthesis of environmental data for a 
sensitive area covering 23,000 square miles, primarily concerning 
scenic vistas, visibility, protected flora and fauna, archaeologic 
sites, Indian reserv&tions, and highly erodible terrain. These 
environmental factors we·re gr·ouped into the four categories of physical 
systems, biological systems, the human environment and visual/scenic 
quality. The study area was partitioned into three grades of 
sensitivity with regard to each category, and the four sensitivity maps 
(one for each category) were overlayed to determine the entire range of 
potential corridors. Route segments were identified through this 
overlay process, after which a preferred rou~e and several alternatives 
were selected by a computerized program which evaluated route segments 
on the basis of phYsiographY, land use, archaeology, scenic quality, 
visual intrusion, erodibility, biotic communities, and game animals. 
Envirosphere's report to APS also included recommendations for 
mitigating visual and land use impacts. 
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Yale Transmission Syst~m, Pacific Power and Light Company 

Envirosphere completed an alternate corridor analysis for transmission 
facilities associated with PP&L's Yale Hydroelectric Pr·oject on the 
Lewis River near Vancouver, Washington. The initial phase of the 
project was a broad, regional analysis of environmental factors which 
resulted in the selection of variable~idth alternate corridors& This 
was followed by a detailed local analysis in which a route \'lith minimum 
environmental impact was identified. The environmental data collected 
for the detailed analysis were digitized subsequent to classification 
into the four categories of natural systems, land use, sociocultural 
values and aesthetic values. All environmental factors within each 
category were evaluated on the basis of numerically weighted criteria, 
with the ultimate product being a composite suitability map generated 
through a computerized overlay and mapping process. Computer maps of 
cost-sensitive engineering constraints were also used in selecting 
among alternate corridors, as construction cost was compared against 
the environmental score for each route. 

Susitna River Environmental Assessment, Corps of Engineers 

Jones and Jones was retained by the U.S. Army Corps of Engineers, 
Alaska District, to assess the effects of a four-dam development plan 
on the environmental, visual, and recreational resources of the Susitna 
River basin. This work contributed to the Corps• 1976 EISon the 
Susitna ~droelectric Project. The fi.nn classified the 200-mile river 
corridor and its 5900 square miies of uplands, including the potential 
transmission 1 ink to the rail road corridor, into 1 andscape units to 
spatially locate resources and effects and to facilitate site-specific 
recommendations. This classification was generated from a set of 
natural patterns of the major tributaries. Existing natural, cultural, 
and visual resources were quantitatively inventoried in each unit. The 
levels of these resources that would remain after hydropower 
development were also projected. The principal impacts assessed by 
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Jones and Jones included the loss of the unique whitewater of Devil 
Canyon, the visual effects of seasonal reservoir drawdown, and the 
secondar,y consequences of providing easy access to a large roadless 
area. Jones and Jones suggested a number of measures to totally or 
partially mitigate these effects and identified problem areas which 
required further study during project design. 

Northwest Alaskan Pipeline Project - Visual Resource Management 
Progr·am, F1 uor/Northwest, Inc. 

Jones and Jones was retained by Fluor/Northwest, Inc., project 
management contractor for the Northwest Alaskan Pipeline Company, to 
help devise the Visual Resource Management {VRM) Program for the 
proposed Northwest Alaskan Pipe 1 i ne project. This program is one of a 
number of specific actions that federal agencies required to be taken 
during project design and construction to deal with the potential 
environmental impacts of the pipeline. It will minimize the adverse 
visual effects of the cleared pipeline corridor and related facilities 
by means of siting and construction practices such as the retention of 
forested buffer zones. Jones and Jones' responsibility for Phase I of 
the Visual Resource Management Program involved the visual quality 
evaluation of the landscapes along the entire Alaskan right-of-way. 

Klamath Basin Transmission Assessment, Pw)lic Utility Commissioner of 
Oregon 

The Oregon Public Utility Commissioner (PUC) retained Jones and Jones 
in 1978 to assess alternative routes through the Klamath Basin for a 
500 kV transmission line between Malin and Medford, Oregon, proposed by 
Pacific Power and Light. An initial route proposal would have passed 
through two national wildlife refuges that are heavily used by 
migrator,y waterfowl, while citizen groups and local officials were 
concerned about potential adverse effects of alternative routes on 
their communities 
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The firm used a constraint analysis approach to identify alternative 
routes and their general ef'fects on 1 and use, visual resources, and 
engineering factors. Detailed consideration was then given to wildlife 
effects5 housing and community resorces, including information 
developed in citizen workshops. The results were presented in formal 
testimony as well as in a written report. 

The Klamath Basin Transmission Assessment was instrumental in resolving 
conflicts that had bui 1 t up over severa 1 years of controversy and 
litigation. The Commission selected an alternative recommended by 
Jones and Jones, and Pacific Power and Light has now successfully 
completed the transmission line. 

Substatipn Visual Simulatipn Techniques, Bonneville Power Administration 

The visual appearance of substations and their potential effects on 
surrounding visual resources are important factors in the BPA route 
selection and design processes. Visual simulations are often necessary 
for adequate consideration of the visual effects of siting and design 
decisions, and can also aid communication and public understanding 
oconcerning proposed substations. In order to have a standard handbook 
for this type of work, BPA commissioned Jones and Jones to prepare a 
substation simulation report. The objectives of the report were 1) to 
identify the major visual components of substations and their potential 
impacts, 2) summarize the major visual considerations in substation 
design, and 3) discuss the alternative techniques for simulating the 
visual appearance of proposed substations. The report, completed in 
1982, is designed for use by BPA staff, BPA planning and design 
consultants, and interested members of the general public. 
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Visual Impact.of High Voltage Transmission Facilities in Northern Idaho 

and Northwestern Montana 

In 1976, Jones and Jones assisted BPA in development of a visual impact 
model as a part of a study related to the integration of additi ona 1 

transmission capability from Libby Dam into th1~ existing system serving 
northern Idaho and northwestern Montana. Jones and Jones provided base 
data for an 8,000-square mile study area, from which it developed an 
inventor,y of the visual characteristics of study area landscapes and 
assessed their visual quality. The finn then assessed the visual 
compatibility of transmission facilities with these landscapes, and 
verified by public testing that visual quality and visual compatibility 
are independent variables. The public testing involved slide 
presentations to a sample of conservation, industry, agri C'· 11 tura 1 and 
civic organizations, in which the organization members evaluated the 
visual compatibility of transmission lines in various landscape types. 
Detailed maps of visual quality and compatibility in the study area 
were then prepared for digitizing and computer entry. Jones and Jones 
also developed information about the effects of distance and land use 
on viewer reactions to the visual appearance of transmission 
facilities, which BPA factored into its computer analysis of the 
visibility of route alternatives. 
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C.9 Technical· Competence in Mitigation of Corona 
and Field Effects of EHV Power Systems 

Susitna transmission line design concepts will be developed considering 
the full range of corona and field effects. For example, ground 
clearances will be established so that ground gradient levels impose no 
danger to people or animals that cross the line either on the short or 
long tenn. Induced current and voltages on any vehicles operating 
under or in the vicinity of the line \t~ill be at levels that impose no 
danger to the vehicle, operators, or other people and animals in the 
vicinity. Conductor size, bundle configuration, hardware and phase 
spacing will be established so that corona effects impose no nuisance 
or interference of any kind to residents or anyone in the vicinity of 
the line. Along with the environmental considerations the corona and 
field effects will be evaluated from the economic perspective. A 
design concept deemed 11best11 wi 11 meet both environmental consideration 

and optimum cost. 

Three of the most recent projects involving the investigation of the 

mitigation of corona and field effects are: 

o Basin Electric 345 kV and 500 kV Transmission Systems 
o Tri-State 345 kV Transmission System 
o Guri Hydroelectric Project - 765 kV 

Basin Electric Power_ Corporation 345 kV and 500 kV Transmission Lines. 
The 1 i nes are constructed in the States of North and South Dakota. The 
line design parameters were developed considering both corona and field 
effects. Lateral profiles of ground field strength levels, radio noise 
levels, induced currents on vehicles including fann combines were 
prepared and were made available to Basin Electric for presentation in 
the various community hearings. Corona loss was considered in the 
economic selection of conductor and the shield wire design concept was 
developed considering the losses resulted from electromagnetic 
induction on the shield wires. C~mplete design manuals for both 345 kV 
and 500 kV systems were presented and approved by the Rural 
E1 ectri fi cation Admi ni strati on. 
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Tri-State 345 kV ~~yden Blue River Transmission Line. The line will be 
constructed on the mountainous areas of Colorado at altitudes ranging 
from 6,000 to 10,500 ft. The design concepts of the line were 
developed considering ground gradients, audible noise, radio noise, 
induced voltage and current on various vehicles. Corona effects were 
evaluated considering the changes in relative air density due to higher 
altitudes. A design manual for this project is nearly complete and 
should be finalized by early January, 1983. 

Guri Hydroelectric Project. Harza designed the 765 kV lines that carry 
the power from the generator step-up transformers to the main 
switchyard of the power plant. Because of space limitations the lines 
consisted of five double circuits in close proximity with all 765 kV 
transformers located beneath the lines on top of the draft tube decke 

Limits on ground field strength levels and induced current flow levels 
resulting from grounding a charged insulated object were established 
using the latest available research results of EPRI. Electric field 
strength and induced current levels were established so that workers or 
visitors under or in the vicinity of these lines will not be exposed to 
short or long term health hazards. The mitigation of field effects was 
calculated considering phase configuration, operating conditions, 
ground clearances, and the different sizes of objects anticipated under 
the line, Each alter~ative was evaluated considering the overall 
economic impact. The alternative selected provided a safe design 
concept at an optimum cost. 

Through proper conductor, equipment and hardware selection techniques 
in conjunction with adequate corona protection schemes, Ebasco has 
successfully mitigated corona on all their EHV transmission designs. 
Two i n-house·-computer programs are used to calculate the electrostatic 
field intensity and the electromagnetic field intensity caused by EHV 
transmission systems. 
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For the Jacksonville 240 kV line, Ebasco performed electrostatic and 
electromagnetic field intensity studies tG establish allowable limits 
for the electromagnetic field intensity at the edge of the right-of-way 
and the maximum short circuit current that appears when an object under 
the transmission line is grounded suddenly. 

For Comision Federal de Electridad, Mexico Ebasco engineered and 
designed the Laguna Verde 400 kV Substation, with mitigation of corona 

effects. 

On the Centromin- Peru 220 kV System, which is now under 
construction,the question of corona was of major concern because the 
line is located at elevations of up ~j 14500 ft above sea level which 
causes low corona onset levels. Ebasco performed the necessary studies 

·and selected the conductor, hardware and insulation to minimize the 
effect of corona (RIV, TVI, corona losses and line costs). 

22618 
C-44 

-

' \ c '. jl\) 

' 
'-t ' 
':E ' 
0 

c . 
(a) 

. ., .., 
0 -· ·CD 
0 ..... 
-1 
::r .., 
CD 
CD : ' 

I . l . 
! . 

I f 



I 
i" 

,~ 

i' 
l 
I 

·t 
[ 
. 
}, 
~~'~ 

L 

J1 

'II 
~~~ 

4~ 

j 

J 

I J 
~ 

i-

TECHNICAL COMPETENCE . . 

Subartic Climate 

.. 

I 
m xP 
~rn 
:o< 
-)> 
mr
Zc 
C))> 
m-i 
:x>Q 
zz 
0 

C) 
::o:o mo-l om 
::o:2 
ol> 

"'0 .., 
0 ..... 
(I) 
0 -0 
::3 
(I) 

a . 
1\) 

-o ..., 
0 ...... 
(I) 
0 -

a . 
c..:> 

-o .., 
0 ..... 
CD 
0 
o+ 

-1 
:r .., 
CD 
CD 



i1 
i1 

fiil • 
I i]·. ' ! 

; ! 
l 

C. 10. Experience in Subarctic Climates 

The Joint Venture, its subcontractors and consultants have extensive 
experience working in subarctic climates, high-elevation and 
mountainous terrain. 

Susitna transmission system design concepts will be developed that are 
appropriate to the subarctic conditions at the several substation 
locations and along the transmission lines. 

The Hlrza subarctic experience is the result of 25 years of experience 
with power porj ects in Iceland. This has provided full knowledge of 
the engineering and construction problems resulting from severe weather 
conditions. 

Burfe11 Hydroel~ctric Development. Harza's work began in Iceland in 
1957 with planning, engineering and economic studies that supported 
subsequent decisions to proceed with the Burfell Project. Extensive 
fi e12 i nvesti gati ons, carried out from 1959 through 1965, included 
topographic mapping, overburden soundings, diamond core borings, 
permeability testing, ground water measurements, locating and testing 
sources of natural construction materials, geologic mapping, 
hYdrographic surveys, hYdraulic measurements, route reconnaissance for 
roads and transmission lines, driving an exploratory tunnel, ice 
investigations and meteorological observations~ 

Out of these studies were developed the conditions and environmental 
criteria such as wind and ice loads for the design of the 230 kV 
transmission 1 ines, substations, and switchyard for the Burfell 
~droelectric project in the subarctic climate. The contract documents 
for these electrical features were initiatad in 1965. 

1-Brza pr·ovided complete engineering and design services, prepared all 
contract documents for construction and procurement of equipment, and 
provided a resident staff of engineers and technicians during 
construction. Project construction began in 1966 and was essentially 
complete in 1969, when first commercial operating of the transmission 
lines and generating units were placed in service. 
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Hrauneyj afoss lfdroel ectri c Project. The foregoing successful 
experience was invaluable in the initial planning, design, and 
preparation of specifications for the 230-kV outdoor switchyard for the 
Hrauneyjafoss project, design of which started in 1974. 

Initially, an outdoor switchyard was selected follmtting criteria 
established for Burfell. However, the rapid improvement of SF-6 
technology, concomitant reduction in equipment costs, improved 
reliability of the SF-6 equipment, elimination of problems caused by 
snow drifts, elimination of salt contamination problems, ice and 
windload constraints, and improved personnel safety a11 led to the 
ultimate selection of an indoor 230-kV gas insulated subst3tion. The 
substation is a 6-breaker 230-kV ring bus for 3 generating units and 3 

transmission lines. A major factor in the decision to use an indoor 

versus outdoor SF-6 installation was the ability to service and 
maintain the equipment indoors, away from the Icelandic environment. 

The SF-6 gas insulated indoor switchgear is hovsed in a building 
equipped with crane, gas monitoring, and other SF-6 test facilities. 
The switchgear is located between the powerhouse structure and main 
power transformers. Equipment costs were minimzed without sacrificing 
reliability and features of the gas insulated equipment, by selecting 
open-air type wave t~aps, arresters, and CCPDs for mounting on bridges 
above the power transfonners. 

The Hrauneyjafoss power station is currently in operation~ The first 
generating unit was commissioned in 1981, the second in i982, and the 
thirn is scheduled for January 1983. 

Hayden-Blue River 345kV Transmission Project. Work on this project 
began in August, 1981 and will continue throughout design procurement 
with some assistance during construction. Snow legs will be designed 
for the towers in areas of high snow buildup (about ten feet) and 
increased ground clearance will be provided in areas where skiers 
habitually cross under the line. The design is now more than fifty 
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percent complete. ~licopter construction will be required as the line 

crosses Gore Pass at an elevation of about 10,000 feet, and towers are 

being designed so that sections will not exceed helicopter capabilities 

at high elevations. 

Karun Hydroelectric and 400 kV Transmission Projecto In addition to a 

hYd~Jelectric generating plant on the Karun River, the assignment 

inc 1 uded design ;srsd construc.ti on assistance for four 400/230k v 200 MVA 

substations and 800 km of 400 kV transmission line. The major portion 

of the lines pass through unaccessible areas of the Zagros mountains. 

Two sections o·f line \'Jere in relatively flat salt desert. Considerable 

study of cloud ic·;ng and rime ice as well as solid ice on conductors 
was made.. Lines designs were made to withstand without failure, three 
inches of radia.l ice on one side of a structure and no ice on the 

adjacent span. The 1 i nes N'OtAl d be at a 1 titudes of up to 3,000 meters. 

Avalanche splitters were installed in some locations wher: possible 

damage was anticipated. Helicopters were used for material delivery 

including concrete!> as well as for installion of pulling lines during 

tension stringing operations. The structures were designed to 

withstand seismic forces, as the mountains include active earthquake 

regions .. 

.Alaska f.xperi ence. In addition, Ha1rza has been selected by APA to 

execute three of its projects. These involve the engineering and 

design of the Black Bear Lake Hydroelectric Project, the feasibility 

study of the Chester Lake ijydroelectr·ic Pr·o,iect and the assessment of 

energy alternatives for· the Bethe'l region~ The Bethe1 Regional Study 

i:'lcludes the prefeas·ibility study of 138 kV transmission line between 

the Checkumenic Lake hydro site and the Bethel 1 oad center. The 

selected structure for the line is a guyed stee1 mast. This design was 

selected to account for problems of frost heave, helicopter 

construction and minimum of foundation requirements. 
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Ebasco Services Incorporated has had extensive project re.l ate-cl 
engineering environmental licensing and logistics experience in 
Alaska. Ebasco has conducted various studies amongst which are the 
Railbelt Electl"ic Supply Alternatives, the Grant Lake Hydroelectr-'ic, 
the Northeast/South Central Alaska Small fiydro Power Study and the 
Alaska Peninsula Kodiak and Aleutian Islands Small Hydro Power Study. 
Currently Ebasco is performing a study of alternatives for the use of 
North Slope Gas and also a study on the Kake-Petersburg Transmission 
Interconnection which consists of 47 miles of 34.5 kV transmission 
1ines including 2 miles of submarine cableo 

The Ebasco Environmental and Licensing Division (Envirosphere) has 
extensive experience of front end work to determine environmental 
acceptability of proposed projects. Ebasco also has continuous 
experience with the Federal Energy Regula tory Commission and othet" 
state and federal licensing processes. 

Terror Lake Hydroelectric Project. Ebasco is currently responsible for 
the design of the powerhouse on the Terror Lake ltidroel ectri c Project 
and the 138 kV transmission line from Terror Lake to Kodiak. In 
addition, Ebasco is the construction manager for the Terror Lake 
Hydroelectric Project and transmission line. 

The Terror Lake ftYdroel ectri c Project is designed for a present output 
of 20 megwatts with a future rating of 30 megawatts. The transmission 
line from Terror Lake to Kodiak carries almost the whole :;f the station 
output and hence reliability is a prime consideration. The 1 ine is 
inaccessible by road and is designed for helicopter construction. It 
rises from approximately sea level to 1750 fet. Because of the adverse 
weather conditions, the line was designed for a 36 pound per square 
foot wind pressure on the coductors. The heavy ice loading is 111 

radia 1 ice be 1 ow 500 ft and 1 1/2 inches radi a 1 ice on 1 i ne sections 
above EOO ft elevation. 
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Because of the high reliability requin~d for this line and its 
inaccessibility (particularly during the winter season) the line is 

designed to be constructed with self-supporting steel pole structures. 
Whi 1 e this represnts a cost increase over a guyed structure, it was 

felt that the self-supporting structures would perfonn better and that 
the life cycle costs would compare vary favorably due to the decreased 

maintenance cost of the self-supporting structures. The 
self-supporting structures require a more detailed design of 

foundations and hence extensive geologic and survey data was obtained 

prior to finalization of line design. The foundation designs consist 

of H pi 1 es for the dead-end tower at Airport substation, spread 

footings mostly in the Kihuzyak Valley and rock anchors. 
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EHV Submarine Cable 
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C.l1 Design of EHV Submarine Cable 

The Joint Venture has the technical competence to design the 345 kV 
submarine cable crossing at the Knik Arm Inlet as outlined in the Acres 
Study. Ebasco pioneered many cable projects such as the fi~st 
submarine installation of low pressure oi1-fil1ed cables in the United 
States. This project was a 115 kV cable crossing of the Columbia River 
near Pbrtland,, Oregon. In addition, Ebasco furnished consulting 
services in the selection of the first low pressure oil-filled cables 
designed for 230 kV operation in the United States. This installation 
was 1 ocated at the Huntley Steam Electric :. tat ion for Niagara Mohawk 
Power Corporation. 

Since the development of the high pressure pipe-type cable system, 
Ebasco has been active in the installation of pipe-type cables in 
Florida, Louisiana, New York, Ohio and manY other locations. Among 
these was the first high voltage pipe-type cable installation in which 
stop joints were eliminated. A recent example is the 69 kV pipe-type 
cable system for the Cerro Corporation which was recently installed to 
supply a mining facility in Chile. 

Ebasco has underwater cable specialists who are experienced in high 
voltage cable applications. They are familiar with the current 
developments in EHV cable design by U.S. and foreign manufacturers. 
They are also kn~wledgeable about the terminations, switching equipment 
and surge arrestors necessary to protect the submarine cables. 

The Joint Venture recognizes the environmental implications of burying 
submarine cables in the Knik Arm inlet bed. They have environmental 
specialists who are familiar with Alaska marine ecological systems 
which may be affected by the digging of the cable trench and the 
disposal of the excess trench material. They also have construction 
management personnel who are familiar with similar projects such as the 
Lake Champlain HV Submarine Cable Crossing from Burlington, Vermont to 
near Plattsburg, New York for Vennont E1 ectri c Power Company. 
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D. EVALUATION CRITERIA 

Experience and Record of Performance 

The Harza-Ebasco Joint Venture has experience in all aspects of the 
design and licensing of transmission line, substations, and control 
systems for electric utility bulk power, extra-high voltage 
transmission and control systems. In this section of our proposal we 
present three design projects that are similar to, or have major 
aspects that are similar to, the work required for the EHV transmission 
and control systems associated with the Susitna ijvdroelectric Project. 

The three specific design projects that have been selected are: 

D-1 Hayden-Blue River 345-kV Transmission Line - Colorado 
D-2 Terror Lake Hydroelect~ic Project Transmission Line- Alaska 
D-3 Water and Power Development Authority 500-kV Transmission 

System - Pakistan 

The project descriptions follow the format stipulated in the request 

for proposal letter. 
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D. 1 HAYDEN BLUE RIVER 
345 kV 
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D.l Hayden-Blue River 345 kV Transmission Line 

a. Project Description The Hayden-Blue River 345 kV single circuit 
transmission line will connect the Hayden Thermal Generating Plant 
northwest of Krerm1ling to Colorado Public Service Blue River 
Substation near Dillon, Colorado. The line is approximately 100 

mi 1 es in 1 ength. 

Tri-State Generation and Transmission Association has project 
responsibility. ~~nership of the line is divided between Tri-State 
G&T, Colorado Ute, Platte River Authority and Western Area Power 
Administration. The line will be initially energized and operated 
at 230 kV in late 1984 until higher power transfer capaoility is 
required (probably about 1990). The Environmental Impact Statement 
is prepared by the Rural Electrification Administration in 
Washington, D.C. for the corridor selection. Final location of the 
centerline of the right-of-way is established by Tri-State G&T. 
r4erri ck & Company, Denver, were retained by Tri-State for surveying 
and provided Harza with pl an-profi 1 e input for computer tower 

spotting. 

About 25 miles of line pass through Forest Service lands and 
helicopter construction is required, since access is limited and 
vehicular traffic is prohibited. The line lies on the western side 
of the ;:Ontinenta1 Oivide and ·will cross Gore Pass. Elevations 
range from 6500 to 11,000 feet and the terrain is rough. 
Temperatures range from -50° F to a maximum of 100° F. S~treme 50 
years \vi nd velocity has been accepted as 90 mph on conductors and 
120 mph on towers. Maximum height of snow on the ground under 
conductors is established as 12 feet. Consideration is given to 
safety and reliability under heavy snow and avalanche conditions by 
study of tower location and structure application during final 
tower spotting. 

It is believed that Harza 's previous design and construction 
manag~ment experience on 400 kV transmission lines in Iran during 
early 70's was also ir~~:rumental in Harza's selection for the 

Hayden-Blue River Projest= 
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b. Services perfonned On Hayden-Blue River Project Harza•s work 
includes participation in final route selectiun, preparation of 
final design crite~'ia and a comprehensive dE•sign manual, 
establishment of an optimum series of towers, tower and foundation 
design, tower testing, structure spotting on plan and profile 
sheets. Required specifications include soil testing and 
construction documents. Material furnished specifications include: 
tower steel, conductors and accessories and insulators and hardware. 

Work has been divided into following tasks: 

1 - Final route selection 
2 - Design criteria and data 
3 - To\-Jer design and testing, foundation design 
4 - Plan and profile 
5 - Plans and specifications 
6 - Project control and scheduling 
7 -Advice rluring construction 
8 - Project closeout 

c. Project Schedule Harza was retained by Tri-State Generation and 
Transmission Association, Inc. for engineering the single circuit 
345-kV transmission line in August 1981. 

d. Client infonnation 

The client•s address is: 

Tri-State Generation and Transmission Association, 

12076 Grant Street 
P. 0. Box 33695 
Denver, Colorado 80233 

The telephone number is (303} 452-6111 

Inc. 

Project Coordinator and Project Manager is Ben Brickhouse and 
Project Engineer is Adrian Rojas 
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e. The initial estimate of design work is $450,000. 

f. The type of contract for design work perf onned on this project is 

fixed-price. 

g. Cost control is by control of man-hours according to specified 
subtasks, and the total number of man hours is an amount agreed 
upon with the Client. The project schedule is controlled according 
to mile stone chart and monthly progress reports which include per 
cent of work completed and man hours expended according to subtasks. 
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De2 Terror Lake Transmission Line 

a. Project Description Ebasco has recently completed the design of a 
138 kV transmission line which will carry virtually all of the 
output from the Terror Lake Hydroelectric Project to the City of 
Kodiak. The only alternative source of power for the City of 
Kodiak is a diesel electric power plant and this transmission line, 
therefore, takes on special importance with respect to reliability. 

The total length of the line is approximately 17.4 miles and it 
traverses a terrain which varies in elevation from approximately 
sea level to 1750 feet above sea level. The transmission corridor 
has no roads except near the Kodiak end and the line was designed 
to allow the use of helicopters for construction. 

The line consists of a single circuit in delta configuration, two 
phases at the bottom cross arm level, one phase at the top cross 
anm level for tangent, small, medium and sectional structures. 
Large angle and full deadend structures are in horizontal 

configuration. 

The tangent and small angle structures consist of single tubular 
steel poles. Medium angle and sectional (uplift) structures 
consist of two-legged tubular steel A-frames. Large angle and full 
deadend structures consist of four-legged tubular steel A-frames. 
The structures are fabricated of weathering steel. 

The average span length is 900 feet and the maximum span length is 
1500 feet. The structure heights var.y from 40 to 106 feet above 
ground. The foundations consist of spread footings and rock 
anchors. 

b. .The service performed consisted of review of an earlier de<~i gn, 
redesign preparation of new speci fi cations and bidding documents 
and evaluation of bids6 
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c. Project schedule Review of the initial design was started in 
March, 1982. The final design was completed and specifications 
issued for bid on schedule on November 8, 1982. 

d. Client information Location of the project, Kodiak Island, 
Alaska.. tMner's name: Alaska Power Authority, J. Longacre, 334 
West Fifth Avenue, Anchorage, Alaska 99501, {907) 276-0001 • 

e. Cost of design approximately $250,000.. Related construction 
project costs $6.600,000 (estimated). Initial estimated project 
cost $4,724,000. (Construction commencement date - February 1983). 

fo Type of contract for design work was cost plus fixed fee. 

g. The method of cost and schedule control used was based on Ebasco's 
EPICS which is based on the Corps of Engineers earned value system. 

21528 
D-6 

J\ ,. --



;; 

j I 
·' !... .• ,-

.. 

0.3 WATER AND POWER 
DEVELOPMENT 

AUTHORITY 
500 kV 

TRANSMISSION 
SYSTEM 

I 



IT~ 
Q~ 

-

0.3 Water and Power Development Authority 
500-kV Transmission System - Pakistan 

Harza has been in the role of general consultant and design consu.ltant 
on hYdroelectric and power system transmission projects for this client 
since 1962. Our present assignment is the 500 kV Upgrading project, 
and involves the development of substation and system characteristics 
for four new 500 kV substations. 

a. Project Descri pti.of! The Water and Po\'/er Development Authority is 
in the process of implementing a long range hydro generation and 
500 kV transmission system expansion program. The initial backbone 
transmission system wi\ 1 cons'ist of 830 circuit miles of single 
circuit 500 kV lines, and six 500/220 kV substations. 

The 500 kV transmission lines will carry electric energy from the 
Tarbela hYdro project in the north of the country to three load 
centers along the line and to the large 1oad center in the south. 
The economics of the project are grounded ·rn the cost savings 
rct.-1 i zed by the displacement Df energy generated from imported oi 1 

for thermal units by low cost hydro electric energy. 

At the present time the Tarbela hydro station, substation, 205 
miles of 500 kV transmission line and one 500/220 kV receiving 
substation are in operation at 500 kV. Another 330 miles of 500 kV 
line, is constructed and in initial operation at 220 kV. The 
remaining 295 miles of 500 kV are under construction. 

The program schedule required the initial operation of the 500 kV 
1 i nes at 220 kV to pro vi de improved transmission system 
capability. By 1986 significant additional new hydro generation 
will come on line, and increased transmission capability wi'll be 
requred. To meet the need for additional transmission capability, 
the 500 kV insulated lines will be upgraded from operation at 220 
kV to operation at 50Q kV. 
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The assignment for determination of salient design and operating . 
characteristics for four 550/220 kV substations was awarded to 
Harza engineering in December 1981. Harza is in association with 
the National Engineering Services Limited-Pakistan on this 
assignment. 

b. Services Performed The scope of services provided to the Water and 
Power Development Authority are described in the following: 

"A comprehensive study is requred to check the behavior of the 
fully estab 1 i shed 500 k V network in Pakistan.. These Studies wi 11 
not only establish the design criteria for the upgrading of 
Gatti ~1ul tan-Guddu-Dadu-Jamshoro section, but wi 11 account for ~;he 

future extensions and expansions of the 500 kV network which would 
be needed as the quantum of generation increases. The studies will 
also optimize the sizes of equipment required and carry out 
techno-economic comparison of various alternatives. These studies 
should include but not be restricted to the following: 

A. System Studies 

21528 

1. Load flow studies of the system up to the year 2000. These 
studies should accommodate the future generation expansion 
program and the future 500, 200 and 132 kV system 1 oadi ng. 

2 .. Steady state and transient stability that will exist when 
several sections of the line are operated on 500 kV. 

3. Power flow conditions during peak load and light load and 
during maximum and minimum hydel generation. 

4. Optimize shunt reactor capacity. 
5. Optimize series compensation if required, its location and 

size. 
6. Resistor braking. 
7. Three Phase and single phase reclosing. 
B. Transient and sustained voltage conditions. 
9. Recommendations on fast val vi ng of steam turbines. 

D-8 

! 
~ 

I 
I 

! 

I 

'I 
l 



U7l 
iJJ 

~ I l 

@ 

~ 

u1 

[1 

[1 
~ 

~ 

~ 

~ 

~ 

~ 

0 
~ 

10. Recommend modifications on generator excitation. 
11. System separation with automatic load/generator dropping. 
12. Suggest network reinforcement. 
13. Identify operating constraints. 
14. Oynami c system performance. 
15. System losses. 

B. Design Criteria for Upgrading 

Based on the results of the above studies, design criteria for the 
extension of Gatti substation and upgrading of the 

Multan-Guddu-Dad~ ~nd Jamshoro substations should be provided which 
should include but not be limited to the following: 

1. Insulation coordination. 
2. Substation lay-out. 
3. Circuit breaker rating. 

4. Circuit breaket" pre-insertion resi star rating. 
5. Surge arrester rating. 
6. Shunt reactor rating. 

7. Series compensation, type and rating (if required). 
8. Fault current 1 eve 1. 

9. P~otective relaying for these stations and the peripheral 
stations. 

10. Transformer ratings and specifications including off load/ 
on load taps on HV/LV side and the rating of tertiary 
winding. 

ECONOMIC ANALYSIS 

The Consultants should carry-out a techno-economic analysis of 
various design and establish their ranking on an annual cost basis." 

Harza has overall responsibility and is lead finn for the work. 
However load flow studies and preparations of a layout of the 500 

kV network for the year 2000 and an i ntennedi-}te year in the period 
1990-1992 is being done by the local associate finm. 2152B 
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c. 
Dates of Servicee The assignment was awarded in December 1981 with 
a completion date of November 1982. The complet·:on date was 
extended to February 1983 as part of a scope of services change. 

The work is more than 85 percent complete as of this time. 

d. 
Client Infonnatior!_ The client is the Water and Power Development 

e. 

f .. 

g. 

Authority of Pakistan with main headquarters located in Lahore 
Pald stan. 

The client project manager is: 

Chief Engineer EHV 
Ma 1 i k Ashraf. 

He can be contacted by Telex at: 

44869 WAPDA PK. 
Lahore, Pakistan 

Project Cost The estimated construciton cost ~f the four 500/200 
kV substations is $110,000,000. The cost of the engineering 

services being provided by Harza is $300,000. Work is proceeding 
within budget. 

The Contract Type is a cost plus with cei1ing8 

Cost and Schedule Control Method. Harza is monitoring the 
engineering services expended on this assignment using its Work 
Planning and Review system) The project schedule is controlled 

according to a mile stone chart, and progress reports are .submitted 
every two months. Progress reports include graphs and tables 
indicating man hours expended and total billir~g. The actual man 
hours and costs are compared against estimates submitted by the 
engineer every six months. 
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Client 

:~ 

Alaska Power Authority 

Kodiak Electric 
Association 

U.S. A~ Corps of 
Engineers, Alaska 
District 

Alaska Power Authority 

Alaska Power Authority 

Alaska Power Authority 

Alaska Power Authority 
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Project 

Black Bear Lake Cost Estimate 

Terror Lake Economic Evalua-
tion Review 

Northeast and Southcentral 
Alaska Small l{ydro Recormai s-
sance Study 

Tyee Lake HYdro Feasibility 
Review and Cost Estimate 

Kake-Petersburg Transmission 
line Cost Estimate 

Grant lake Hydro Project 
Feasibility Study 

Terror Lake Hydroelectric 
Cost Estimate 

.................. .a ........................................ ~~ .. ~ ...... ~ .. ~~~~~~~---~ 

..... ~ .~ 'E3 ~ El E:l .~ ' . ~ EJ ... 
ALASKAN EXPERIENCE SUMMARY 

Harza (H) 
Scope Start Finish Co!ltact Ebasco (E) 

Independent feasibility level 1/82 2/82 Brent Petrie E 
cost estimate of 6 MW hydro (907) 277-7641 
electric project in Southeast 
Alaska. 

IndependeJit review of economic 1/82 1/82 John Longacre E 
comparison of Terror lake and (907) 277-7641 
alternative projects. 

Preliminary reconnaissance for 3/81 3/82 Harlan Legare E 
hYdro sites near 67 Alaskan com- ( 907} 752-3461 
munities, inc''luding site t,•isits 
to 21 of the communities. 

Feasibility revi~w and independent 4/81 10/81 John Stafford E 
cost estimate of a 20 MW hydro- (907) 277-7641 
electric project in SE Alaska. 

Independent cost est·fmate for 8/01 9/81 Remy Williams E 
45-mile 34.5 kV transmission (907) 277-7641 
line interconnection in SE 
Alaska. 

Detailed feasibility study and FERC 9/81 2/83 Eric Marchegiani E 
license application for a 7 MW {907) 277-7641 
hydroelectric project on Kenai 
Peninsula 

Site visit and feasibility level 9/81 11/81 Remy Williams E 
cost estimate of 20 MW (907) 277-7641 
hydroelectric plant on Kodiak 
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Client 

Alaska Power Authot•i ty 

Alaska Power Authority 

Alaska Power Authot'ity 

Alaska Power Authority 

U.S. Army Corps of 
Engineers, Alaska 
District 

Batelle Northwest 

Alaska Power Authority 

2151B 

Project 

Kodiak Coal Fired Steam Plant 
Conceptual Engineering and 
Cost Estimate 

Susitna Hydro Project Cost 
Estimate 

Bradley lake-Kodiak Trans
mission line 

Bradley lake ~~dro Cost 
Estimate 

Alaska Peninsula, Aleutian 
Island and Kodiak Small ~dro 
Reconnaissance Study 

Railbelt Power Alternative 
Study 

Kake-Petersburg Intertie 

ALASKAN EXPERIENCE SUMMARY 

Scope 

Conceptual engineering, capital 
consti'Uction cost, an~ fuel costs 
for a 20 MW coal fired steam 
electric plant. 

Independent feasibility level cost 
estimate for a 1500 MW project. 

Conceptua 1 engi neeri' ng and cost 
estimate for a 120-mi1e trans
mission line, including a 45-mile 
submarine cable from Bradley Lake 
Hydro Project to Kodiak. 

Feasibility level cost estimate 
of a 135 MW hydroelectric project 
and conceptual level cost 
estimate of 120-mile, 115 to 
135 kV transmission line. 

Preliminary reconnaissance for 
hYdro sites near 36 Alaskan 
communities, including site 
visits to 15 of the communities. 

Reconnaissance layouts and cost 
estimates for 400 MW Chakachamna 
and 100 MW Browne Hydroelectric 
Projects in South Central Alaska. 

Feasibility study of 45 miles of 
transmission line and power sys
tem study of Tyee lake-Wrangell
Petersburg 138 kV transmission 
line. 

.~ ~ 

Start Fi nf sh 

9/81 10/81 

10/81 12/82 

10/81 12/81 

10/81 12/81 

1/80 10/80 

10/80 1/82 

2/82 10/82 

~ E-:3'1 

Contact 

Remy Williams 
{907) 277-7641 

Rel11Y Williams 
(907) 277-7641 

Re!11Y Williams 
{907) 277-7641 

Remy Williams 
(907) 277-7641 

loran Baxter 
(907) 752-3461 

Jeff King 
(509) 376-4741 

Rel11Y Will i ams 
{907} 277-7641 
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Harza (H) 
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Client 

Alaska Power Authority 

Alaska Power Authority 

Alaska Power Authority 

Alaska Power Authority 

Alaska Power Authority 

Alaska Power Authority 
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E~ 

Project 

Terror lake Construction 
Management & Engineering 

Terror La.ke Power House 
Design 

Terror lake -- Kodiak 138 
k V Transmf ssi on 

Chester lake ~droelectrfc 
Project 

Black Bear lake 
Jiydroelectric Project 

Bethe 1 Area Power Plan 
Feasibility Assessment 

f~~ EJ EJ E:J 

ALASKAN EXPERIENCE SUMMARY 

Scope 

Construction Management for 
20 MW Hydroelectric Project 
and 17 mile 138 kV Transmission 
line near Kodiak, Alaska 

Review Power House Design and 
and Specifications for 20 MW 
Hydroelectric Project near 
Kodiak, Alaska 

Design 17 miles of 138 feY 
steel pole transmission 
line near Kodiak, Alaska 

Hydroelectric project with 
an installed capacity of 
2.5 megawatts near M.tlakatla 

Hydroelectric project with 
an installed capacity of 
6 megawatts in Southeast 
Alaska 

Study of alternate sources 
of energy for Bethel and 
eleven surroundi~g villages 

E:l ~ ~ ~ E'':J 

Start Finish 

2/82 

4/82 

3/82 11/82 

10/81 

7/81 

1/82 2/83 

C-ontact 

John I ongacre 
(907) :77-764'1 

John Longacre 
(907) 277-7641 

John Longacre 
(907) 277-7641 

Brent Petrie 
(907) 277-7641 

Brent Petrie 
(907) 277-7641 

rnon Baxter 
~907) 277-7641 

.. .. 

Harza (H) 
Ebasco {E) 
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