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I. INTRODUCTION 

'Ibis memorandum is submitted in response to a request from 

Acres American Incorporated ("Acres"). We understand that 

Acres and two other engineering firms have l:een selected to 

make presentations to the Alaska Power Au tho ri ty ( "APA") re-

ga rding ~~e proposed Susi tna Hydroelectric Project. We further 

understand that Mr. Eric Yould, General Manager of M:>A, speci-

fically requested that Acres include in their presentation 

some views regarding certain issues which may affect the fi-

nancing of t..l'le Susitna Project. Salomon Brothers has been 

asked by Acres to prepare a discussion of such issues for 

inclusion in their presentation. 

Before addressing these questions, we would like to express 

thanks to Acres for giving us this opJ;Ortunity to offer our 

analysis of the financing cons·iderations for the Susitna Project 

and our sincere hope that the Board of Directors and Staff of 

APA find this information helpful in developing the plan of 

financing for this Project. 

Familiarity with the Susitna Project 

We have been involved and have kept abreast of the Susitna 

Project since 1976. cur first involvement came at the request 

of former Commerce Corructissioner Langhorne A. Motley in the 

Fall of 1976 • . 



At that time, we met with the U.S. Army Corps of Engineers in 
• 
Anchorage for a briefing on the Project, and reviewed the feasi-

bility report prepared by the Corps. Later that month, we met 

with u.s. Senator Mike Gravel, Commissioner Motley, Mr. Eric 

Wohlfarth of Wohlfarth & Flint, and Corps representatives in 

vlashington, D.C. to discuss the Project and the financing alterna-

tives. 'Ihat meeting resulted in several proposed amendments 

to the federal Alaska Hydroelectric Pm:.'er Developnent Act, based 

on suggestions made by Mr .• Wohlfarth anc ourselves. Subsequently, 

we held telephone conversations with Mr. ~hlforth to discuss 

the amendments as he had drafted them. 

Early in December 1976, Salom~n Brothers prepared a memorandum 

to APA on the Project, which has been attached as Exhibit 1 

for your reference. It outlines certain problems involved in 

financing the Project, based on some type of federal involvement. 

I 
,,_ .. 

f:. 

I 

' I 
I 
I 

' 
' I 
' I r 

l 

tf 
I 

II 
' i 

1
1 

'' l 
i 
; 

I 
8 
f~ ' ,, 
~~ 

~~ 
' '' L.:J 



,. 
I ,, 
1·.·.: .. 
r I . 
;I '11 

".1· 

~- .. 
' ' 

I 
. ' 

"··1 ... 

: •. ' . 

' 

··t· >, 

( 

' 

I. 

~1·.··. 
~-

(1: 

t ..•.. ' . 

1 
'~ ,; 

J· 

·~~~' 
""' 

"I ( .'"''' 

,.,~ 

I 

Scope of the Recort 

This rremorandum addresses the key issues that APA will face if 

it undertakes the Susitna Project on an independent basis. In 

that case, it is likely that the funds borrowed to finance the 

Project would ultimately be repaid irom revenues generated by 

it, an approach known as a project financing. 

Whether APA securities issued to finance this Project will be 

tax-exempt will have a significant influence on the planning 

for it. For this reason 7 we have addressed in Section IJ: the 

factors determining tax-exemption: namely, Section 103 of the 

Internal Revenue Code and the taxability if the bonds are 

industrial develof:ment l::onds. Section III discusses the elements 

of a successful project financing, and notes that rnar1y con .... 

siderations will be relevant whe~'"ler the Project is done on a 

taxable or tax-exempt basis. After the financing plan has 

been developed and security agreements are in place, 'APA securi-

ties can be issued.. Section IV offers a brief overview of 

the general types of securities that may be used to enter 

the financial 1r.arkets. /J.s an appendix, we have included a 

discussion of Salomon Brothers and our experience in public 

power area. 



It should be noted that this rnernoranciul"t~ ha5 ngt propo·3ed al­

ternatives dependent on either state or federal governments 

involvement. Such possibilities· have received considerable 

attention in the past, anti involve complicated political issues, 

but as yet no comrni tments beyond the study stage have been 

made. Naturally, if state or federal government support is 

forthcoming, certain avenues not discussed will be possible. 

In our role as financial consultants for the Ac.res repo~t, 

however, we have focused on t.'tle present situation and addressed 

the issues facing APA if it undertakes the Susi tna project 

on an independent basis. 
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II. TAX-EXEMPT FINAJ.~CING FOR THE SUSITNA PRQJECT 

A fundamental question is·whether-or not the interest paid 

on bonds issued to finance the Project ~uld be tax-exempt 

income to the holders of the bonds. This point will affect 

the overall cost of the Project power and the type of fi-

nancing plan which is developed. Hence, at the outset of 

this memorandum an examination of the factors determining 

the tax-exemption question would be helpful. 

A. INTERNAL REVENUE CODE - SEcriON 103 

Section 103 of ~"'le Inte::rnal Revenue Code exempts from federal 

income tax interest on obligations issued by states and their 

political subdivisions, including state public authorities. 

'Ihe exemption does not apply, however, to interest on "in-

dust rial development bonds" unless the bonds are used to 

provide o.ne of the types of exempt facilities. Such include 

port facilities 1 sports facilities, pollution control facili-

ties airports and facilities for the local furnishing of 

electrical power, but not public power projects with a broad 

service area., 

APA bonds issued to finance the Susi tna Project would be 

industrir,l development bonds 1 and therefore taxable, if 

(i) zoore than 25 percent of their proceeds are used in 

a trade or business carried on by a "nonexempt person" 

(the "trade or business test 11
) , and (i i) the payment of 

more than 25 per:cent of the principal or interest en the 



bonds is secured by property used in a trade or business, 

or payments in respect of such property (the 'isecuri ty interest 

test") • 8oth the trade or business test and the security 

interest test must be satisfied in order for obligations to 

be industrial development bonds. An exempt person is a state 

or local governmental unit or 1n organization exempt from tax 

under sections 501 (a) and 501 (c) (3) of the Internal Revenue 

Code (relating to nonprofit, char:: table organizations). Non-

public, profitrnaking enterprises, as well as the federal govern-

ment and its agencies and instrurnentali ties, ~re thus nonexempt 

persons. 

Since public power projects with broad service areas are not 

exempt facilities, the foregoing provisions of section 103 would 

permit the issuance of tax-exempt oonds to finance the Susi tna 

Project, only if the Susitna bonds are not industrial develop-

ment bonds. 

Section B, which follows below, describes the special rules 

for the trade or business test and security interest test in 

rrore detail, and suggests several strategies that may prevent 

Susi tna bonds from being classified as industrial development 

bonds. ~~ction C discusses how other sources of security may 

be used to prevent the security interest test from being 

satisfied if this cannot be accomplished where Susi tna Project 

revenues are used as security for the bonds. Section D describes 

the tax exemption for interest on industrial developnent bonds 

used to provide "facilities for t."'le local furnishing of electric 

energy". 
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B. USE OF SUSITNA PROJECT REVENUES AS SECURITY 

1. Special Rules for Trade or Business 
and Security Interest Tests 

Treasury regulations under section 103 provide speci~l rules 

for applying the trade (')r business test and security in~.:erest 

test to bonds issued to .finance an electric generating fa'ci li ty 

owned and operated by an exempt person (such as a state, 

nunicipali ty or public power authority) • 'Ihese ruJ.es take 

the approach that the benefits of ownership of such a fe\cility 1 

and the burden of paying debt service on bonds used to finance 

it, will be transferred to nonexempt persons under power pur-

chase contracts meeting certain conditions, with the result 

that such bonds \\Ould be industrial development bonds and, 

therefore, taxable. The trade or business test is ~~atisfie:d 

with respect to bonds issued to finance a power project if 

either (i) one nonexempt person contracts to take, or to 

take or pay for, more than 25 percent of the output of the 

project over the period beginning on the date that output 

is first taken by a nonexempt person and ending on the last 

maturity date of the bonds ("project output"), or (ii) two 

or more nonexempt persons, each paying annually a guaranteed 

minimum payment exceeding 3 percent of the average annual 

debt service on the b.onds, contract in the aggregate to take, 

or to take or pay :Eo r, more ·than 25 percent of the project 

output • 



The secur~ ty interest test is satisfied if all of the payments 

to be made with respect to :;he contract or contract ~ taken 

into account in applying the trade or business test exceed 

25 percent of the total debt service on the bonds. 

2. Special Rules Applied to Susitna Projec~ 

'!be special rules described above may be applied in steps to 

the Susitna Project to determine whether the Susitna bonds may 

be industrial development bonds: 

a. Classify the anticipated purchasers of power from 

the Susitna project. into exempt and nonexempt persons. For 

example, municipalities such as Anchorage and Fairbanks will 

be exempt persons, whereas private electrical co.-ops will be 

11onexempt. 

b. Determine whether any one nonexempt person will 

contract to take, or take or pay for·, more than 25 percent 

of the project output of the Susitna proj€ct. If there is such 

a person, then the trade or business test is ~et. 

c. If there is no such person, identify the nonexempt 

persons who will each pay annual guaranteed minimum payments 

exceeding 3 percent of the average debt service on the Susitna 

bonds. 'Ihe trade or business test is satisfied if the aggregate 

amount of power which ~1-tese persons contract to take, or take 

or pay for, exceeds 25 percent of the project output of the 

Susitna project. 

I 
t 
I 
I 
I 
•• 
t 
I 
I 
I . 
a I 
t ~ 

l 
a· 1 

I o 

l 
II 
t 
I 
t 
a 

I 

i 



•• 
I 
p 1···. 

I 
I 

•• 
I 
I 
lJ····. ,, 

I. 
I. 
I· 
·a 
I 
I ,, 
il; .. i' 
l 
I . 

• ,, 

1 

I 

d.. If the trade ·or business test is met, total the 

payments that, will be both pledge(' or used to pay debt service 

on the Susitna bonds and made pursuant to the contracts referred 

to in either paragraph 2 or 3 at:ove. 'Ihe security interest test 

is met if this aggregate amount exceeds 25 percent of ~~e total 

debt service on the Susitna bonds • 

3. Possible Alternatives Under the IP..S Code 

If it appears that the Susi tna bonds may be industri~l development 

bonds because of the comrni tments by nonexempt persons to purchase 

power 1 consideration may l::e given to altering the .nakeup of 

the group cf purchasers to avoid the trade or business test 

or security interest test. 

a. Trade or Business Test 

One approach could be implemented by channeling power from 

existing plants to nonexempt users and using a correspondin~ly 

greater portion of the power from the Susitna Project to supply 

municipal± ties and other exe.'Tlpt persons. Alternatively, co'.1-

sideration should be given to using existing power authorities·' 

or newly formed authorities, qualifying as exempt persons 1 to 

buy power from the Susitna project and supply nonexempt persons. 

Any such authority would have to be more than a conduit (i.e., 

it would have to enter into contracts to purchase powet.· from 



the Susitna Project that were not matched term for term by 

contracts with its customers) in order for it (and not t.l-)e 

customers) to be treated as the purchaser of power from the 

Susitna project. 

b. Security Interest Test 

Another approach could be used if the Susi tna bonds are industrial 

development bonds because of the numt:0lr of nonexempt persons 

that both are comrni tted to make annual guaranteed payments sxce­

edi ng 3 percent of average annual debt service and purchase 

power on behalf of others (through a cooperative arrangement 

... . ) or o\..ne~.¥lse • In this situation, it may be possible to avoid 

the 3 percent test (and thereby reduce the number of nonexempt 

persons whose purchases of power would be counted toward the 

25 ~arcent limits) by bypassing the intermediary and selling 

directly to the ultimate customer~ The intermediate purchaser 

could still be used to service accounts and transmit power for 

a fee, but it would not be obl.:gated to purchase power from 

the Susitna Project. 

C. ALTERNATIVE SOORCES OF SECURITY 

en the other hand, if the use of Susi tna Project revenues to 

secure the Susi tna bonds would cause the bonds tc::> be industrial 

developmer..c bonds, consideration should be given to the availa-

bility for this purpose of alternative funds that are independent 
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of the Susitna project and not otherwise derived from a 

trade or business carried on by a nonexempt person, such 

as general revenues of the State of Alaska or an allocation 

of funds from ~e Alaska Permanent Fund. 

It would not be necessary to substitute different security 

for all of the Susitna Project revenues, but only for an 

amount sufficient to avoid the security interest test. 

It should be noted that the existence of a full faith and 

credit guarantee of payment of th~ Susi tna bonds by the 

State of Alaska would not avoid the security interest test 

if the l::onds were still secured by, or were expected to 

be repaid with, SUsitna Project revenues meeting the require­

ments of the security interest test. 

D. LOCAL FURNISHING EXEMPTION 

If the Susitna l:onds are industrial developnent bonds, then 

they will be taxable unless the bonds are used to provide 

an exempt facility. '!be only exemption that could possibly 

apply to the Susitna Project is that for "facilities for 

the local furnishing of electric energy". While it is unlikely 

that this exemption will apply, it is con.~idered here for 

the sake of completeness .. 



.. ---~--·-~------------·------a~! 

Facilities entitled to the exemption z1re those used to 

produce, collect, generate, store, di~stritute, or convey 

electric energy that are part of a system providing service 

to the general populace of one or more cc:nnmuni ties or rruni-

cipalities in not more than two contiguous counties (or a 

policitai equivalent) or a city and one contiguous county. 

For this purpose, a city that is not within, or does not 

consist of, one or more counties (or a political equivalent) 

is treated as a county (or a political equivalent). An other-

wise qualifying facility is not disqualified because it is 

connected to a system for interconnection with other public 

utility systems for the emergency transfer of electric energy. 

The facili t~es need not be located in the area served by 

In addition to the foregoing tests, facilities for the local 

furnishing of electric power must be available for use by 

the general public. '!his test is met if the owner or operator 

of a facility is obligated by law to furnish electric energy 

to all persons who desire it and are within the service 

area of such owner or operator, and it is reasonably expected 

that such facility will serve or be available to a large 

segment of the general public in such service area. 
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This discussion has addressed the rr~latiof"'_s that will Jetermine 

whether or not Susi tna bonds would qUalify for tax exerrption. 

Considerably tnore attention will have to be focused on these rules, 

and various alternatives explored, so that the financing plan 

ultimately developed will be the best possible for APA. 
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III. ELEMENTS OF .A SUCCESSFUL PROJECT FINANCING 

Assuming that the federal or state governments do not offer 

unlimited funding or guaranties for the project, it is likely 

that the funds fo.r the it will be raised by a project financing. 

This means that the funds borrowed to finance the construction 

of the Project will ultimately be repaid fr.om revenues generated 

by it. 

Naturally, it would be desirable if the tax-exemption ques-

tions raised in the preceding section are resolved in APA 's 

favor; but, whether done on a taxable or tax-exempt basis 

the basic elements of a successful project financing are es-

sentially the same. Hence, the concepts developed in this 

section will be relevant regardless of the outcome of the 

tax-exemption questions. 

The rrost important characteristic of any project financing 

is its econorrdc viability. Prospective lenders will support 

a project of this magnitude only after they are convinced 

that it will become self-supporting from an economic stand-

point. (Our present understanding is that the Project will 

pr"duce a total of 1,601 m;.r from two sites, with an estimated 

cost of $2.5 billion.) Thus, a. thorough assessment of pro-

jected power supply and dem3nd within the potential service 

area is needed to support the economic viability of the Project. 



A. DETERMININ3 TilE lvf.ARKET 

APA must obtain informed judgments on bvo critical matters: 

that a market will exist for the power which the Susi tna 

Project has the potential to produce, and that the Project 

offers the best means, from an overall ~:est standpoint, to 

meet that future market. 'f:UJA must define this market and specify 

the conditions under which it can reasonably expect to maintain 

the projected customer load. Additionally, APA should establish 

the extent to which the market will result from displacerrent, 

growth, or a combination of the t:.vo. Furthennore, it should 

be determined whethe·r such growth or displacement will come 

from new or existing customers and when these various elements 

of market demand will materialize. It should be noted that 

the ability to forecast energy demand is important not only in 

determining the aggregate construction and financing require-

ments but also in derronstrating the quantitative ability to 

interpret market requirements accurately. 

Identifying the market should also involve an assessment of 

the co!sts and benefits to each potential project participant. 

A directed effort tl1en can be made to evaluate each of those 

parties 1, their priorities and creditworthiness in order to 

combine effectively into one project approach the interests 

of those most vitally concerned. 

I 
I 
I 
I 
I 
;I 
I 
I 
·I 
I 

'r 
I k.·. 

l' 
! 

! 
II 

l 
l 

l 

II 
f 

I 
I 
I 
l 
~· ...... -



11 
J 

JJ 

B. FROJEcr RISKS 

In addition to the satisfactory evaluation of the market for 

the power and the type of project to serve that market, there are 

certain risks inherent in any project financing, which must be 

defined, isolated and overcome before the financing can be 

assured. The basic project financing risks which must be ad-

dressed include: 

1. Cost Overruns Prior to Completion. 

With most extended construction periods, there is 

a reasonable probability that cost overruns will 

result from delays, changes in Project design, and 

inflation. J:.JJA must be able to price its power 

sufficiently to cover cost overruns, including the 

cost of additional capital, while still remaining 

competitive with other energy sources. 

2. Late Completion and NOn-completion. 

Celays due to technological or other reasons, in 

addition to causing cost overruns, may affect the 

timely completion of the Project. Under extreme 

circumstances, a project may be abandoned prior to 

completion or so substantially altered as not to 

meet anticipated output. Investors looking to the 

future revenue streams will demand assurance that 

such revenue streams materalize. 



3. Partial or Total Post-completion Q.Jtages 

Once the Project is complete, there exists the risk 

that the Project's operation will be suspended for 

a period of time, either partially or totally, and 

therefore not generate revenues sufficient to service 

outstanding debt. Although this risk is remote, 

consideration must be given to its possible occur-

renee. Since the Project will consist of generation, 

transmission and inter-tie facilities, some part of 

the Project may suffer an outage which would com-

promise the entire operation .. 

4. Customer Failure to Provide Anticipated Cash Flows. 

The Project customers may provide less than antici-

pated cash flows notwithstanding timely completion 

and full operability of the Project. 'Ihis can result 

from demand shortages, competitive power supply pres­

sures or regulatory factors. To provide comfort to 

investors with regard to this rj.sk, APA must be able 

to demonstrate its ability to service Project debt 

while operating at less than anticipated levels or 

by selling power at lower than anticipated prices. 
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5. Regulatory Risk. 

Regulatory risks generally exist both before and after 

the Project is completed. Fundamentally, any action 

which may be taken by a governmental or quasi-govern-

mental agency which may adversely affect the Project's 

revenues or its ability to effect power interchanges 

with other bodies cor.l5titutes a regulatory risk* To 

the extent possible, the ability of any regulatory 

body to affect ~,ese two areas should be determdned 

beforehand and coordinated with the development of 

the Project financing plan. 

6. Technological Risk. 

Traditionally, lenders to project financings have 

been reluctant to extend credit to projects which 

embrace unproven technology. Because of the many 

financial and operating risks associated with pro­

jects, the addition of a technology risk with its 

attendant uncertainties may prove unacceptableG To 

the extent that the construction techniques or gener-

ation, transmission, or distribution facilities 

consist of new or unproven technology, the Project 

will be more diffh~ult to finance. 



The above risks have been confronted and overcome 

in all successful pr·ojects in a variety of ways. 

C. IDENTIFYING THE PARTIES-IN-INTEREST 

On a preliminary basis, APA and its investment bankers rrust 

identify the entities which are potential candidates to share 

some of the risks, either directly or indirectly, associated 

with the developnent of the Susi tna Project. In some cases, one 

or more of these various parties-in-interest would be direct 

participants in the Project, while in others they ~uld provide 

direct or indirect credit support through guaranties or other 

contractual undertakings. 'Ihese parties might include municipal 

electric systems, rural electric cooperatives, investor-owned 

utilities, and ~1e state and federal governments. 

Having identified the parties-in-interest, APA and its invest-

rnent bankers would develop a financing structure which would 

address the basic requirement for investors in a project fi-

nancing: creditor protection. 
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D.. CREDITOR PRGrECTICN: REVENUE .a.SSURANCE 

The basic credit risk against which investors attempt to protect 

themselves is t.~e risk of default. 'Ihe risk of default lies in 

the borrower's inability to meet interest and principal payments 

on his debt obligations in a timely fashion. Adequate revenue 

assurance protects the investor against this risk • 

For large energy projects, the necessary revenue assurance may 

be derived from a demonstration of demand for the project out-

put and adequate customer and regulatory support of the price 

for the power. 

1. Fbwer Sales Contracts 

The demand for Project output may be formalized with 

power sales contracts between APA and the immediate 

customers for the Project's power. Such contracts 

may be with municipalities, cooperatives, industrial 

corporations and federal government installations 

and would serve as a source of credit support for 

the Project. 



The types of commitments under such contracts vary considerably 

among different issuers. Such types of provisions which APA 

may wish to consider are: 

a. Take-or-pay Cbl igations -These require users of pro jec:t out­

put to commit a defined payment for the life of the contract, 

regardless of the level Clf project output or a user's need. 

for power. It effectively obligates tile users to provide funds 

that can be used for debt service. 

b. Take~nd-pay Obligations - Thi? requires users to pay only 

for the project output which is available to them. It does 

not insure that funds would be available for debt service if 

the project suffers an extended outage. 

c. r:t~nimum Payment Cbligations- 'Ihe user is contractually obli­

gated to ~ke only a minimum payment in the event it is unable 

or unwilling to receive all of the contractedfor output. 'Ihe 

minimum payment obligation provides for debt service in the event 

of project outage, while reducing t.~e burdem of project credit 

support on the various obligors to an amount less t..llan that 

which v.t:)Uld be payable with the project fully operable" lhe 

unconditional nature of the minimum payment obligation, combined 

with the credit strength of project customers 1 comprise the 

ultimate source for project creditworthiness in the eyes of 

lenders. 
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d. Step-up Provisions - ~~st projects having sponsoring 

customers whose creditworthiness is somewhat disparate include 

some rreasure of protection against the risk of individual customer 

default in their powe-r sales contracts. 'Ihis protection takes 

the form of a specified percentage step-up for the non-defaulting 

customers. In such cases, upon the failure of any customer 
. 

to make any payment, the share of all other customers not in 

default under the contractual support agreement is subject to 

an automatic increase. 

Since the Project output at some t=eint may become subject to 

price regulation or other regulatory- constraints, it is. in-

cumbent upon ~A to include in discussions all governmental 

and regulatory agencies which can possibly affect the price 

of the Project output. Revenue assurance ~uld be achieved 

through APA 's ability to set rates at levels sufficient to 

discharge its debt obligations without regulatory interference. 

2. Guaranties or Other Sources of Payment - Guaranties by a 

credit worthy party, such as the State, would provide further 

assurance to investors that monies needed to meet debt service 

will be paid from power sales contracts or the guarantor. As 

previously mentioned in Section II, such a guaranty of the b.-:>nds 

will not necessarily solve the tax-exemption question, since it 



would be contemplated that the bonds would be paid from the 

power sales contracts. However, if another source of payment, 

such as monies from the Alaska Permanent Fund, were used to pay 

all or a portion of the bonds, ii; may enable the bonds to 

qualify for tax-exemption. 

3. Funds 

In such projects, additional protection for meeting annual debt 

service requirements is supplied through the use of "Funds" 

o.f various types. '!he purpose of these funds is to provide 

protection against any unexpected shortfalls in revenues, and 

provide for unanticipated expenses. 'Ihe Funds are established 

at the outset of the project financing and are subsequently 

maintained by a primary allocation of project revenues on 

a gross or net basis. 'Ihe funds are labeled to describe either 

their source, use, or the type of risk they c3re intended 

to covet'. "Revenue Fund", Construction Fund", "Reserve and 

Contingency Fund", "Operating Fund", "Bond Fund" and "Send 

Reserve Fund" are some comrrpn examples. 

Typically r the Funds are interlocking and spill "'ver into 

one another. ~us, a Revenue Fund would be sourced from 

all of the revenues of the Project and spill-over into the 

Cperating fund which would be used to pay all operating expenses. 

The Bond Fund, the second level spill-over from the Rt=venue 

Fund~ would receive pa:yments necessary to meet all project 

interest" principal and bond retirement~;. '!he Bond Reserve 
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Fund would be used to make up any deficiency in the Bond 

Fund in order to keep payments of interest and principal current 

if project cash flows were temporarily insufficient. The 

Reserve and Contingency Fund would be available to meet any 

deficiencies in paying operating and maintenance expenses and 

would also be available to replenish the Bond Reserve Fund 

or Bond Fund" 

To establish the creditworthiness of the Project at the start 

of construction, the various Funds may be established through 

borrowing or sponsors' contributions and subsequently main-

tained by mandatory allocations of Project revenues. v.Jhile 

this ~uld increase APA's financing requirements, it would 

provide a form of quasi-equity which enhances Project credit-

worthiness during the lengthy construction period~ 

We have examined the key elements of a successful project 

financing: namely, defining ti1e market for the power, ascer-

taining the Project •s suitability to serve that market, ad­

dressing the project's risks, and providing adequate repayment 

security to the investors. Each will provide challenges for 

APA on the Susitna Project but, with creative approaches and 

experienced professional advisors, a successful outcome will 

be achieved. 
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IV. ACCESS TO THE FThlANCIAL MARK...t:'TS 

After the tax-exemption questions have been resolved and the 

financing plan and security provisions structured, it will 

be possible to raise funds for the Project throu.gh the issuance 

of securities. '!his section will address the investment 

banker's role in this process, and the types of securities 

which mdght eventually ~ issued. 

A. INVESTMENT BANKER'S SERVICES 

In financing a new project, the role of the investment banker 

is far more difficult and far more important than in the 

financin:J of an established, market-tested credit. The essence 

of the investment banker's role in such a financing is to esta­

blish the creditvJOrthiness of an entity where n:>ne has pre-

viously existed and to introduce this new borrowing entity 

to the rrarketplace. 

The services provided by APA' s investment banker should corres­

pond with the various stages of the Project development plan. 

We envision these stages as follows: (1) the preliminary study 

phase; (2) the consulting and negotiating phase; and (3) the 

execution ~hase. 

Much of the work which will occur during the first t'WO steps 

has been discussed in the preceding sections of this report. 



In particular, APA's investment l:anker will work closely with 

J:UJA and its other professional advisors to determine the optimal 

structure for undertaking the Project. After the Project struc-

ture, participants and various contractual agreements have 

been determined, the investment banker's attention will focus 

on financing strategies, for both t.l-le short and long te.rm 

financial needs of the Project. 

Bsfore the actual funding of the Project could be undertaken, 

the investment banker would assist in the preparation of a 

presentation to the potential investors and rating ag61ncies 

and the description of the Project to be included in thE.~ of ... 

ficial statement. Because of the generally complex natun~ of 

public power financings, the investor and rating agency presen­

tations and disclosure material are especially important. 'l'be 

necessity of explaining the intricacies of the Project in 

a sufficiently comprehensive manner so as to obtain the optimum 

credit rating and develop investor acceptance requires an 

investment banker well versed in public power financing. 

B. TYPES OF SECURITIES 

The final stage of the Project, the execution phase, would 

involve the actual funding of the Project through the sale 

of APA securities. Several types of securities could be of­

fered, some examples of which are described below: 
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1. Interim Financi1:9._ - Prior to the construction 

phase APA will incur a number of expenses, so 

that at some point access to funds would be desir-

able. In general, such funds would be provided 

from a short-tE!rm loan which ~uld eventually 

be repaid from the proceeds of a long term bond 

financing. n"le rrost common sources for such funds 

are bank loans, the sale of notes, private place-

ments and in the very early stages, advances from 

the State. 

2. Tax-Exempt Commercial Paper - Another possible 

source of short-term funds presently being 

developed is tax-exempt commercial paper. Pre-

sently there is no such market, but it is possible 

that some of the large well-established public 

power credits may soon start issuing these securi-

ties. 

3. Long-Ter.m Bond Financir!l - The actual ~~nstruction 

of the Project will be financed from the sale of 

long-tenn bonds. J..s YTaS discussed in the earlier 

sections, these would be repaid over a number of 

years from revenues generated by ~~e project and 



secured by various contractual agreements. As­

suming the tax considerations already discussed 

can be satisfactorily addressed, the interest on 

these bonds would be tax-exempt. 

Considering the large capital needs of the Susi tna Project,· and 

the economical energy it is expected to produce, it is likely 

that the various APA securities ~uld be attractive to major 

institutional investors. An aggressive narketing program by 

APA' s investment banker can develop that interest; with such 

support, APA's securities will enjoy an active rrarket and be 

well received by investors in the years to come. 
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Salomon Brothers 

!""''e-.o-r..~,... ,,_ 
W \,.,.-··'-''-- -0 1 

~~na~~ing Cons;~er~r;ons - ....... ••'"-'-·• ............. -..., ._ ...... 
Alaska ?owe~ Authoritv .. 

1976 

proposes 

to finance the cost of construction of the s~sitna Rive= 

Project consisting of two dans, ~e~?_;l Ca-... ~?o~. a~d Ma~~-~ 
l.J v - • ;t - •., ~'f --• •- I 

and tb.e ""'~cQ--a .... y -t-o ··~ ~o._::l;:) - -
<is~li ver t~e 

output to the Fair banks and A..~chcrage a!."ea (the "? ro j ect") . 

~he Project will be const!."ucted by the U.S. Ar~y Corps o! 

under a 

will complete t~e Project 

or =eirr~urse the Authority for all costs incurred by the 

Authority. The output of the Project will be used to ~eet 

the projected power ~eeds of the Fairbanks - Anc~o;age 

a:= a a ... ana sold to certain Power Purchasers 

electric utilities, industry, and federal gover~oe~t 

installations) pursuant to ~ong-te.tl.L power su?ply con trac-:.s . 

The business risks associated with the proposed financi~g 

can be seoarated into: .. (1) those risks associated with the 

failure of the Project to provide electric power and energy 

at teasonable cost, ane; (2) those risks associated with the 

. . , . t - th p p ,. . -- .- , l "'- ' 1 . .. a", , v o~ e owe- u-~na~e~~ ·O .r_u_ .. '1 u._, _,7~- ---n~ · .. ~~_v 
~---. . . - - . ·- ~--- - - - ·-- ~-· 

power supplied. 
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. provide ~o~.;e.= projected. costs !:".C'! y 

be divided. into: 

A. Prior· to Cc>rnmerc ial Operation 

(1' Non-completion due to any reason 

B. 

(2) Construction cost overr~~ cue 

(a) Inadequate initial design 

(b) General inflation and/or 
and/or cost inc=eases do 
"C • t d ...... -rOJec a a~~~ons. 

Afte= Commercial Ope=ation 

to 

cost escalation 
to -~ ..... ni-r-.=.M ... ~."":1-- ....... -.... 

(l) Long Project outage due to design 

(2) Long Project outage due to physical damage 

(3) Low water operation 

~rior ~0 co~~e~ci=1 o~e~a-io~ ---- .... ... 1~ ... "" .. ....,__ lo.J .. '-- ... 

Non-comoletion. The risks associated W ., .. ;., - .... ""'. -o""-co- ..... 1Q .. ;c"" .. ~. ··~::' _...._ ..... _ .... 

of the Project are assumed by the Corps unC.e= the t'.!.r:;..key 

cont=act wherein t;,.e Corps would guarantee cor.:'.mercia.: operatio:-1 

.. -'!... ...... • .. o: ~·~= ..:-roJec~... Commercial operation woul.d be esta!:llis!'led 

by certain objective tests or cy certain .-per=or:nance 

(e.g., one year of full power operation). Non-completion, 

the failure to meet the obj.~ctive tes~s for cornr.:.ercial 

operation, would requ!.re the Corps to reimburse the ;. .. ut::.o=i ty, 
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through a Federal fu~ding process, for all costs, ii'lcludinc ... I 
I 

interest cha=ges incurred. This reirr.bursement procedu~e 

·would be .operative prior to the cornmsncement of t:,e Authority's 

financing program and be established such that the bonds issued I 
by the Authority could be called or paid as they rna t·.1re, at the 

option of the bondholder. Essentially, if the Project is net I 
•• 

completed, the bondholder will be paid by the Fede::;:.l 

gover~Llen t. 

Construction Cost Overruns. !f, ~n order to complete I 
I 

the Project, funds in addition to those originally planned 

~.e neeC.ed, then, if the cause of the cost overrun is due 

to design, the Corps would have responsibility to provide I 
the funds necessary to bring the P=oject to commercial 

I ri ,., '. operation as provided for in the turnkey arrangement. To 

I ~ 
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the extent the overru.~ is due to general cost increases, the 

Authority would assume the responsibility of su.pplying the 

~a I 
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additional funds.. The overall responsibility o£ the Authority 
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would b~ limited to a dollar amount established prior to 

the commencement of the Authority's financing program. This 
j 
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amount ("Feasible ?raj ect Costs") would be determined t!1.rough 

negotiation with the Corps and be above the initial estimated 

Project cost but below the cost which would make the Project 

I In order to insure the completio·~ Jf the Project another 

not economically feasible. 

source (e.g., the Corps or the State) would be obligated to , I 
r'' 
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I 
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~rovice funds needed above this amount . .. 

Long Project Outag~ Due to Desig~. The costs associatac 

with the failure of ope=ation due to design would be ass~~ed 

by the Corps wherein the Corps -v;ould provide fu:1ds necessa=y 

to restore the Project to operation and meet the Authority's 

costs not provided for out of various reserve funds~ 

Project Outage due to Physical Da~ag~. The costs 

associated with returning the Project to corr~ercial operation 

would· be assumed by the Authority to the extent the funds 

needed do not exceed Feasible Project Cost. Costs above 

that ~uount would be provided by a~othe~ source (i.e., 

the Corps, the State, insurance). This ar=angment would be 

established prior to the Authority's first financing. 

Low Water Ooeration. The higher cost associated wi~h 

low water would be assumed by the Fo ... uthority. 

Power Purchase~ Risks 

The risks associated with the ability of power purchasers 

to utilize and to pay for the power supplied a .... .::::t.. -........ 

( l) Th t \.. t• · ~ d r ~ at .,~.e grow n l.n ceman _or power ana e~ergy, as 

projected by an incependent consulting 

does not develops 



(2) That the rates necessary to pay the costs 
associated with the Project are excessive, 
for reasons other than inadequate demand 
growth, when compared with the income levels 
of the population being served or when compared 
with oower available from other oo~er suoolv ... - ~- .. 
resources. 

Both of these risks relate to the cost of power and 

are assu.~ed by the Power Purchasers u..~der the power supply 

contracts which will provide 'that payments will be made by 

the Power Purchasers sufficient to cover all the Authori~y's 

costs incurred in the operation and maintenance of the 

t) • ·t .. roJec . 

Further Considerations 

]he risk that the Power Purchasers will not be able 

to make payments as required by the Power Supply Contracts 

usually has been addressed in an independent consulti~g 

engineer's financial feasibility report which, among other 

things, concludes that: 

(a) The Project is te~hnically and economically feasible 
and the estimated cost of construction is reasonablee 

(b) At the estimated date of commercial operation the 
power purchasers will have the need and the ability 
to pay for the output from the Project. 

(c) Of the Projected available power resources, the 
Project, when integrated into existing resources, 
will best fulfill the future power supply require­
ments of the.power'purchasers. 

(d) The revenues derived from the sale of power will 
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be Su-~~l.·c_;Q_n~ ... •o ~ee• •he - ._ ~.. ._ ._.~, power ourchase::-s' .... 
obligations. 

In the proposed Alaska Power Authority financing, 

·ho~.Yever, two differences exist. Fi:-st is that there us~.:.ally 

a projected general m.arket demand for Project power besiC.es 

the demand fran those Power Purchasers who have specifically 

contracted to receive such power. The power from the Project 

has a limited market area and no s~ch assurances as to the 

general market demand will be available. The second is 

that the Project is in Alaska which involves investor concern 

over environmental difficulties, natural catastrophes (e.g., 

earthq~akes) and other problems. Because of these differences 

additional security may be needed to assure investors as to 

~~e strength and adequacy of the revenue flow. 

·To determine Project feasibility the Authority would 

·issue short-term bonds the proceeds of which would be 

used by the Corps for feasibility studies. The ulti~ate 

determination of Project feasibility would be the initial 

issuance of a significant amount of Bonds by the Authority 

(e.g., $100 million) a portion of the proceeds of which would 

be used to pay the maturing short-term bonds. If the Project 

r-1 •1 is not feasible, the Corps would reimburse t~e Authority for 
.J 

all costs incurred, inclU.d~ng expense. 
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DRAFT FOR DISCUSSION 
September· 1979 

ALASKA POWER AUTHORITY 
383 West 4th Avenue 

Suite 31 
Anchorage, Alaska 

Contract No. ----

SUSITNA HYDROELECTRIC PROJECT 

Engineering and Technical Services 
for 

Feasibility Studies Leading to 
License Appl icatio,. 

ACRES AMERICAN INCORPORATED 
900 Liberty Bank Building 
Main at Court Streets 
Buffalo, New York 14202 Date: ----------------

I 
f, 

t 

I 



I 
I 
I 
ll 
I 

'I 

I 
I 
I l'!liii· 

I 
I 
I 

•• 
I 
I 
·I 
~I'. , . 

. I 

This AGREEMENT, entered into as of the day of ---~----

bet't'leen the Alaska Power Authority (APA), a State of Alaska Authority~ 

authorized to do business in the State of Alaska, and Acres American 

Incorporated (ACRES), a New York State Corporation, 

WITNESSETH: 

vlHEREAS, APA wi s.hes to enter into a contract with ACRES for the perfonnance 

of engineei'"ing, management and technical services for a feasibility study of the 

Susitna Hydroe1 ectric Pr•oject leading to 1 icense application, and 

~JHEREAS ACRES has represented that it is qualified and able to provide such 
services, and desires to do so; 

NOW THEREFORE, the parties agree as follows: 

SCHEDULE OF ARTICLES 

Article I - Scope 

The work to be performed by ACRES shall be in accordance with: 

( i) the APA Request for Proposals issued --~-- as amended by ___ _ 

dated , and -----

(ii) the ACRES proposal to APA dated----------· 



Article II - Communications 

All communications between APA and ACRES about this contract shouid be 
addressed to the following personnel at APA and ,"CRES Y'espectively, until 
amended by either party in writing: 

APft: 

----=-----------Contracting Officer 

(Others) 

ACRES: 

J. Gavin Warnock - Vice President and Manager; Power Group 
Acres American Incorporated 
Columbia, Maryland 21044 

(Others) 
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Article III - Cost and Fixed Fee 

1. Reimbursement to ACRES for undertaking the Scope of Work set out in Article 
I. of this AGREEMENT shall be the sum of actual costs, both direct and 
indirect, and a fixed fee. 

2. ACRES agrees to use in all instances its best efforts not to exceed the 
total estimated price for the work described in Article I of this CONTRACT 
of$ including fixed fee. 

3. The total finn fixed fee for this contract is $ • This fee 
may only be adjusted should the Scope of Work be modified in accordance 
with the procedures set forth in Article XII of this AGREEMENT. The fee 
sha'l'l be adjusted by_ percent of the mutually agreed estimated costs of 
the change in Scope of Work. No fee adjustments shall be made for 
revisions within the defined Scope of Work. 



Arti~le IV - Payment and Submission of Invoices 

1. ACRES shall submit monthly invoices to APA within 15 working ~ays of each 
month end. The invoices shall he assembled in accordance with APA's 
Billing Instructions (Form APA/ *) and shall clearly set out the 
breakdown of direct and indirect costs for ACRES and its subcontractors. 
A·11 invoices shan be addressed to APA' s .. ----------------------------

2. ACRES shall invoice and be paid the firm fixed fee of in ------
accordance with the fallowing procedure: 

Invoices shall include an item fDr 11 fee 11 whic:h shall be 
percent of the reimbursable costs on each invoice. ACRES 
shall be paid this amount until 85 percent of the fee 
($_____ ) has been paid. The remaining 15 percent 
($ ) shall be h~ld in retention by APA until 
completion** of this contract. 

3. APA will pay ACRES invoices within 15 working days of their receipt. 
/ 

Should any invoiced item require ~ubstantiation or adjustment, payment for 
this item will be deferred to the next invoice. 

r *Or by attachment) 
(j. ··'\;ompletion'' to be defined as receipt of final document, or other) 
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Article V - Comoletion of Work; Excusable Delays 

1. ACRES shall perfonn all work set out in Article I of this AGREEMENT in a 
timely fashion, and agrees to make bt:st efforts to complete all work under 

2 .. 

this contract within months of the date of this CONTRACT. 

Except with respect to defaults of subcontractors, ACRES sha 11 not be in 
default by reason of any failure in performance of this contract in 
accordance with its terms (including any failure by ACRES to make progress 
in the prosecution of the \'IOrk hf~reunder which endangers such performance) 
if such failure arises out of causes beyond the control and without the 
fault or negligence of ACRES. Such causes may include, but are not 
restricted to, acts of God or of the public enemy, acts of any government 
agency thereof, in either its sovereign or contractual capacity, fires, 
floods, epidemics, quarantine restrictions, strikes, freight embargoes$ and 
unusually severe weather, but in every case the failure to perform must be 
beyond the control and without the fault or negligence of ACRES. If the 
failure to perfonn is caused by the failure of a subcontractor to perform 
or malz~ progress, and if such fa i 1 ure arises out of causes beyond the 
control of b.oth ACRES and subcontractor and without ~he fault Ol" neg1 i gence 
of either of them, ACRES shall not be deemed to be in default, unless (a) 
the supplies or services to be furnished by the subcontractor Y/ere 
obtainable from other sources, and (b) APA shall have ordered ACRES, in 
writing, to procure such supplies or services from such other sources, and 
(c) ACRES shall have failed to comply reasonably with such order. Upon 
reouest of ACRES, APA shall ascertain the facts and extent of such failure 
and, if APA sha 11 de7e;"mi ne that aqy fa i 1 ure to perform was occasioned by 
any one or more of the said causes, the delivery schedule shall be revised 
accordingly, subject to the rights of APA under the clause hereof entitled 
Termination. 



Article VI - Key Pers&nne1 

The following ACRES and ACRES subcontractor personnel are considered to be 
·essential to be work to be performed under this contract: ACRES shall give 
reasonable advance notice of any substitutions, and shall submit justification 
in sufficient detail to pennit evaluation of the impact of any substitutions on 
the program. No substitutions shall be made without the written consent of the 
APA Contract Administratore 

Compan.z:: Function Name 

ACRES Project Manager 
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I Article VII- Project Files 

APA is to have full and free access to all project engineering files in 
ACRES' possession or in the possession of ACRES' subtier contractors including 
data, drawings, calculations, notes, technical correspondence and materials. 
Such files will be available to APA for at least five (5) years after completion 
of the APA/ACRES contract. Copies of any file items will be provided to APA 
upon request providing APA pays the cost of reproduction. In the event of 
termina+ion of the APA/ACRES contract prior to completion, ACRES will provide a 
full copy of all such materials to APA within two (2) weeks of termination, with 
the 11 Costs" of reproduction included in ACRES' termination charges .. 



-----~--"~---0~--~-·--,---- ·---~-----~~-----------~~-,......,~----·--~--~-·~-~ .. ~-~-----~~-~~~-~~---~ --~ - .11 
Article VIII - Assignment 

This contract is not assignable without prior written authorization from 
APA,, nor is any subcontract issued by ACRES for work to be perfonned under this 
contract assignable without prior written authorization from APA. 
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I 1\rticle IX - Insurance & Indemnification 

II Prior to execution of this contract, ACRES shall provide APA with 
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certification of compliance with the requirements of Attachment 3. ACRES 
fw'ther agrees to transmit certification of compliance with these requirements 
for all subcontractors prior to ACRES/subcontractor contract execution. ACRES 
further agrees to name APA as additional parties insured under any insurance 
coverage to be provided pursuant to this contract and to require subcontractors 
to do likewise. 



Article X - Confidentiality of Information 

ACRES shall not disclose any confidential information obtained in the 

performance of this contract unt i 1 sue h date~ if any, that the APA sha 11 re 1 ease 

ACRES fr001 this provision. Any presentation of any statistical or analytical 

mater·ial or reports based on information obtained from the studies ~rwered by 

this contract wi 11 be subject to review by the APA' s Project Manager before 

publication or dissemination in order to determine whether safeguards and 
privacy have been observed. 
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~.rticle XI - Disputes 

Except as otherwise provided in this CONTRACT, any controversy or claim 
arising out of or relating to this CONTRACT shall, upon written request of 
either party to the other within six months after the controversy or claim has 
arisen, be settled by arbitration. Controversies or claims not presented within 
such six-month period will be deemed to have been waived. 

•• The parties shall select a single arbitrator by mutual agreement. If they 
cannot agree upon a single arbitrator, each will choose three (3) names from a 
list of five (5) provided by the American Arbitr.ation Association. Fran these 

I choices, a single arbitrator will be chosen by agreement of the parties. If 
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such agreement is not accomplished, either party may request the American 
Arbitration Association to appoint an arbitrato~ in accordance with its 
Commercial Arbitration Rules; \vhich rules sha11 govern the conduct of the 
arbitration in the absence of contrary agreement by the parties. 

The parties shall then submit to the arbitr·ator a written statement setting 
forth the matters in dispute. If the facts are not agreed upon, the arbitrator 
shall promptly hold hearings in Anchorage~ Alaska and thereafter shall promptly 
reach an appro~riate decision of each matter in dispute. The decision of the 
arbitrator on all matters in disptn::e, which have beEn submitted to him, shall be 
issued in writing and sha 11 state his reasons for such decision and separate 1 y 
list his finding of fact and conclusions of law, and shall be signed by the 
arbitrator within thirty (30) calendar days after receipt of such statement or 
conclusion of such hearings. The arbitrator shall not have the power to amend 
or add to this AGREEMENT. Subject to such limitations, the decision of the 
arbitrator shall be final and binding upon the parties. 

Cost of such arbitration will be shared equally by the parties, unless the 
arbitrator detennines that the claim made by one of the parties is without 
mer·it, in which event the arbitrator may award costs to the other party. 
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Article XII - Changes I 
1 .. 

2. 

APA may, at any time, by a written order~ make changes within ·the general 
scope of this contract. 

If any such change causes an increase or decrease in the estimated cost of, 
or time required for9 the performance of any part of the work under this 
contract, whether changed or not by any such order, or if such change 
otherwise affects any other provisions of this contract, an equitable 
adjustment shall be made by APA: 

(a) in the estimated cost or completion schedule, or both 
(b) in the amount of fixed fee to be paid and 
(c) in such other provisions of the contract as may be affected, and the 

contract shall be modified in writing accordingly. 

Any claim by ACRES for adjustment under this clause must be asserted within 
twenty (20) days from the date of receipt by ACRES of the notification of 
change; provided, however, that APA's Contracting Officer, after deciding 
that the facts justify such action, may receive and act upon any such claim 
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asserted at any time prior to final payment under this contract. Faflure I 
to agree to any adjustment shall be a dispute concerning a question of fact 
within the meaning of the Article of this contract entitled 11 Disputes 11
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Article XIII - Examination of Costs 

The Contracting Officer for APA shall have the right to examine books, 
records, documents, and other evidence and accounting procedures and practices, 
sufficient to reflect properly all direct and indirect costs of whatever nature 
claimed to have been incurred and anticipated to be incurred for the performance 
of this contract. Such right of examination shall include inspection at all 
reasonable times of ACRES offices, plants, or such parts thereof, as may be 
engaged in the performance of this con~ract. 

The materials described above shall be made available at the office of , 
ACRES, at all reasonable times, for inspection, audit or reproduction, until the 
expiration of 3 years from the date of final payment under this contract and for 
such longer period, if any, as is required by applicable statute, or by other 
clauses of this contract, or by (1) and (2) below: 

(1) If this contract is completely or partially terminated, the records 
related to the work terminated shall be made avail able for a period of 3 years 
from the date of any resulting final settlement. 

(2) Records which relate to appeals under the 11 Disputes" Article of this 
contract~ or litigation or the settlement of claims arising out of the 
perfonnance of this contract, shall be made available until such appeals, 
litigation or claims have been disposed of. 



Article XIV - Termination 

The performance of w~rk under this contract may be terminated by APA in whole, 
or from time-to-time in part: 

(a) Whenever ACRES shall default in performance of this contract (including in 
the term 11 default" any such failure by ACRES to make progress in the 
pro sec uti on of the work hereunder as endangers such performance), and shall 
fail to cure such default within a period of ten days (or such longer 
period as the APA may allow) after receipt from APA of a notice specifying 
the default; or 

(b) Whenever for any reason APA shall terminate for its convenience. 

Any such termination shall be effected by delivery to ACRES of a Notice of 
Terminution specifying whether termination is for the default of ACRES or 
for the convenience of the APA, the extent to which performance of work 
under the contract is terminated, and the date upon which such termination 
becomes effective. If, after Notice of Termination of this contract for 
default under (a) above, it is determined for any reason that ACRES was not 
in default or that ACRES failure to perfonn or to make progress in 
performance is due to causes beyond the control and without the fault or 
negligence of ACRES pursuant to the provisions of the clause of this 
contract relating to excusable delays, the Notice of Termination shall be 
deemed to have been issued under (b) above, as appropriate, and the rights 
and obligations of the parties hereto shall in such event be governed 
accordingly. 

Notwithstanding any different result which might fo 11 ow from app 1 i cation of 
the provisions of this clause set forth below on payment of fees and 
charges, APA shall not withhold from ACRES any termination payments for 
work to which ACRES is entitled under this Contract. 
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Article XV - Equal Opportunity 



Article XVI - Alaska Preference 
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Article XVII - Subcontracts 

ACRES shall incorporate the substance of this CONTRACT in any subcontracts 
hereunder • 



This CONTRACT consists of identification page 1) and Article I through 
Article XVII, and the following attachments: 

Attachment 1. APA Request for Proposa 1 

Attachment 2. ACRES Proposal 
Attachment 3. APA Insurance Requirements 

This CONTRACT shall be governed by the laws of the State of Alaska-s 

IN WITNESS WHEREOF, the parties have caused this CONTRACT to be signed by 

their respective officers thereunto duly authorized as of t.hi s day of 

-----' 19 • 

ACRES AMERICAN INCORPORATED ALASKA POWEP AUTHORITY 

BY: -----------~-------- BY: -------------....-

TITLE: TITLE: 
----~--------------
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INSURANCE REQUIREMENTS - ATTACHMENT 3 

~1i nimum Insurance and Indemnity Requirements 

Before commencing the work~ ACRES shall procure, and maintain at its own expense 
until final completion and acceptance of the entire project, the following 
minimum insurance in forms and ~'lith insurance companies acceptable to APA. 

A. Workmen•s Compensation In~urance for statutory obligations imposed by 
Workmen•s Compensation or Occupational Disease Laws, including, where 
applicable, the United States Longshoremen and Harbor Workers Act, the 
Federal Employees Act and the Jones Act. Employer•s Liability Insurance 
shall be provided with a minimum limit of $100,000 per accident. 

B~ Comprehensive Automobile Liability Insurance with the f~llowing minimum 
limits of liability: 

- $1,000,000.00 Combined Single Limit Per Occurrencee 

This insurance is to apply to all owned, non-owned, and hired vehiclHs used 
by the Contractor in the performance of the work. 

C. Gener~l Liability, Contractual Liability and Products/Completed Operations 
Liability Insurance covering all operations required to complete the project 
with the following mtnimum limits of liability: 

- $1,000,000.00 Combined Single Limit Per Occurrence. 

The Products/Completed Operations L i.abil ity Insurance shall be provided fot~ 
a period of at least one year after completion of the project. 

The Contractual Liabili~y Insurance Coverage shall insure the performance of 
the contractual obligations assumed by the Contractor by acceptance of this 
order, including specifically, but without limitation thereto, the 
hereinafter mentioned indemnity agreement. 

ContractQr shall likewise require its .Subcontractors, if any to carry at least 
the minimum insurances described above. 

Before any of the work is started under any resulting order, unless a current 
certificate oT insurance has previously been furnished to and approved by ACRES, 
Contractor sha~1 file with the Project Engineer certificates of insurance 
containing the following information in respect to all insurance carried: 

A. Name of insurance company; policy number and expiration date. 
B. Limits of insurance. 
c. Named insureds. 
D. A statement indicating that APA 1 s Contracting Officer will receive at least 

thirty (30) days• notice of the cancella.tion of any of the policies or any 
modificat~on in the insurance that may affect its interests. 



Protection Against Injuries and Da:mages (Indemnity Agreem~ 

ACRES and its subcontractors shall take all safety precautions, and furnish and 
i nsta11 all safety devices, necessary ot reasonably adv·i sable for the prevention 
of injuries and damages, and shall comply with all applicable safety laws, 
ordinances and regulations, including the Occupational Health and Safety Act and 
the Safety and Health Regulations for Construction. 

In addition, ACRES and its subcontractors shall comply with all safety 
procedures from time to time prescribed by APA. 

APA and ACRES agree that any contract resulting from acceptance of this purchase 
order is not intended to be one of hiring under the provisions of any Workmen• s 
Compensation Law, and shall not be so construed and the Contractor in performing 
the work hereunder will be acting as an independent contractor. 

ACRES shall indemnity and save harmless APA from and against all claims, demands 
and causes of action on account of personal injuries or death or on accoun~ of 
properly damages arising out of any act or omissi on of ACRES, its agents or 
employees in the execution of the work to be perfonned by ACRES hereuPder. 
ACRES agrees to defend at its expense and suit or action brought against one or 
both of them, based on any alleged injuries or damages, losses or expenses in 
connection therewith or resulting therefrom. 
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SECTION C3: MANAGEr1ENT AND 
COST CONTROL SYSTEM 
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PROJECf/2 

A SYSml FOR tfJWORK BASED 
PROJECT SCHEDULING AND CONTrol 
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What is PRO-JECT/&!®~ .. 

PRQJECT/2 I$ a proven software package for network based project scheduling and con­
trol Through simple English-language commands, the project planner can easily adjust the 
netWork wnenever conditions change. He can produce an instant picture of any new 
situation. Over 40 tabular and graphic reports can be produced to provide the specific 
information needed by each level of management within an organization or project. 

PROJECT/2 is a comprehensive scheduling tool which offers Network Ptotting, CPM 
Scheduling, Progress Control, Cost Processing, Resource Allocation and Constraining, and 
Multiproject features. PRQJECT/2 can process Activity-on-Arrow and Activity-on Node 
networks using sophisticated scheduling algorithms. 

PROJECT/2 is currently being used by hundreds of organizations around the world. 

'tou want to get started quickly. PROJECT/2 is easy to install on your computer and is 
r,eadily available at major data centers inthe United States, Canada, and Europe, where 
s\'<illed technical support staff familiar with PROJECT/2 are ready to assist you. PRO­
,J~ECT /2 eliminates the need for a knowledge of programming or computers. The 
Command Language uses project control terminology and can be learned in a few hours. 
N.o valuable time is lost in extensive training. 

YtJU want better communication. PROJECT /2 was designed specifically for project 
planneis and schedulers. The objectionable features of most other software systems -
rigid input formats, complex computer languages, limited reporting capabilities - have 
been replaced by an English-language command structure and a flexibility in output that 
permits clear and specific communicc1tion to all levels of project management. 

You can start simply and grow into advanced applications. Very few commands are 
necessary to generate meaningful schedules. New features can be added as you need them. 
Introductory and advanced PROJECT/2 schools are available to broaden your knowledge 
of the system. 

You want a single source. PROJECT/2 is an integrated system c;,fferir.g sophisticated 
scheduling, cost resource analysis, and plotter-produced network diagrams, all in one 
proven package. 

PROJECT/2 is continually being impraved. PSDI carries on a constant dialogue with users 
to provide for tomorrow's needs. Since 1969, new ideas have been actively solicited from 
usP.rS and many new features and reports have been developed as a result of this interaction. 

The PSDI staff is available to provide technical support. PROJECT /2 specialists are 
always on call to di~~uss general applications and system problems. PSD I also performs 
remote jsb entry to all North American data centers where PROJECT/2 is uged. 

®PROJECT/2 is a registered trademark of the U.S. Patent Office. 
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Input to PRO~ECT/~ 
The Command Language 
One of the most attractive features of PROJECT/2 is its 
u11ique Command Language, which enables you to com­
municate efficiently With the computer. The English-like 
Command Langu~9e is totally oriented to the: problem of 
networrk based scheduling and control. Each input or out­
put request, consisting of Command Words and associated 
data elements, is keypunched into a card. You need write 
only the first three letters of an't Command Word. 

There are no rigid input forms to which you must conform. 
The only requirement is that you separate ea!~h word and 
group of numbers by one or more blank spaces. If you 
need input forms, you can design your own or we can pro­
vide forms specifically designed for your application. 

The Command language is 
very easy to master. Look at 

Input Errors 
Once the Command cards have been keypunched, they may 
be assembled into an input deck in anv logical order. In 
operation, PROJECT/2 will read each command, print it 
out, and then process it from left to right. If syntax errors 
are detected, an Error Message will be printed directly 
beneath the printed command so you can spot your errors 
immediately. The PROJECT /2 user has the option of auto­
matically terminating a run, depending upon the severity of 
the errors encountered. Use of this and other sophisticated 
error detection features results in substantial savings in 
computer time. 

Job Control 
Execution of PROJECT /2 requires very simple~ !ii~gle s~p 
JCL (job control). Most users have OT"i:!:' JCL ~'?~d deck 
which they usa fer all PROJECT/2 comput-~r nJns. 

the sample commands illus­
ted at the right On capital 
letters) to see if you can 
understand them; then che~k 
your interpretations by read­
ing the explanations (in fine 

START ACTIVITY 3540 3550 NOT LA.rER THAN AUG~ 
This comm<~no t~ll$ th~ system that activity 3540 3550 is to start no lat!!r than August 15, 1974. 

print). 
REPORT PROGRESS AS OF SEPT 17, 77 

ACTIVITY 29 STA~T SEPT 2, 77 PC 75 
ACTIVITY 30 FINISH 10 SEPT 77 

LAST 

This four-card command establishes (1) that the Data Date is September 17, 1974; (2) that since the 
last progress was reported, activity 29 started on September 2, 1974 and is now 75% complete; and 
(3) that activity 30 finished on September 10, 1974. 

PLOT WORKING SCHEDULE BE''WEEN APR 1, 77 AND JUN 30, 77 -· 
SELECT ACTIVITIES WITH TF L~ 5 SORT BY ES 

This command is asking PAOJECT/2 to produce a bar chart beginning on April 1, 1974 and ending on 
June 30, 1974. Only those activities with Total Float (TF) less than 5 days are to be plotted. The activities 
are to be plotted from top to bottom, sorted by Early Start (ES). The"-" at the end of the first line of 
the command indicates a contir.uation of the command onto the noxt card. 

PRINT RESOURCE ALLOCATION BY RESOURCES FOR -
RESOURCES 10.3 11.3 12.4 LAST 

This command requests a printout of Reso~·rce Allocation for resources 1 0.3, 11.3, and 12.4. The printout 
is to be arranged by resources. 

ASSIGN COSTS BY RESOURCE PRICES ESCALATE 

This command will use the escalated resource unit costs to compute activity budget estimates. 
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Report Generation 

Specification Statements 

The powerful PR'OJECT/2 Command Language really pays 
off when you ar.e ready to generate output reports. The 
Command Language enables you to specify easily the exact 
content and arrangement of the information that is to 
appear on any of the mora than 40 pre-programmed standard 
PROJECT/2 reports~. Many of the reports are illustrated on 
the following pages in which the eight Processors are 
reviewed. Options are available to enable you to change the 
layouts of many of the reports. 

You can control the content and arrangement of data on a 
report by means of six Specification Statements: 

1. Selection allows you to control which activities or which 
resources are to be olltput. 

PlOT SCH SELECT TF EO 0 

2. Sorting piOvides the msans foi you to specify the 
sequence in which activities appear on a report. 

PRI WOR SCH SORT BY ES 

3. Page Breaking (ejection) allows you to subdivide a report 
into two or more subreports, each on its own page, with 
its own 36-character page heading. 

EJECT ON CODE 1 

4. Summarizing permits you to develop composite sum­
mary groups of activities. 

?LOT TARGET SUMMARIZE BY CODES 34 

5. Time Ranging allows you to specify the beginning and 
end cutoff dates for all bar charts, cost and resource 
histograms, and cumulative S-curves. 

PRI SCH BElWEEN 6 1 76 AND 9 1 76 

6. Interval Control allows you to spacify the horizontal 
scale for histograms, S-curves, and bar charts. Daily, 
weekly, and monthly intervals are most commonly used, 
hut any time scale is possible. 

PRJ RES USAGE EVERY WEEK 

Coding System 

The coding structure in PROJECT/2 giv.es the user great 
flexibility. You may assign up to 27 code digits to each 
activity, then use any combination or grouping of up to 9 
of those code digits to summarize, select, or page break 
reports. The PROJECT/2 code structure is used widely for 
work breakdown structurin~l. exceptio:~ reporting, and 
other segmentation of comple>c networks. 

To understand the potential of the coding system, consider 
a project that is being performed by thret:' subcontractors 
and includes the construction of four buildings. Assuma 
you have chosen code digit 3 to repressnt subcontractors 
and code digit 7 to represent buildings . 

Two Breakdowns of the flroject Acthtities 

CODE DIGIT 7 CODE DIGIT 3 ______________ ,_, ______ .... 
Using this code structure, you can generate a report 
organized either by subcontractors or by buildings. Going 
one step further1 you can generate subreports for each 
subcontractor'~ work in each building. This wou1d be 
accomplished by issuing the following simple command; 

EJECT ON CODE 37 

This command would arrange the work breakdown by 
building within each subcontractor. If it were more appro­
priate to order by subcontractor within building, the 
command would be changed to: 

E:JECT ON CODE 73 

From these brief examples it should be clear that PRO­
JECT/2 coding capabilities can be of immense value to the 
project manager. The combination of a well designed code 
structure and the PROJECT /2 output facilities enables you 
to generate reports to meet the specific requirements of all 
management levels within your organization. 
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Basic Network Processor 
The Basic Network Processor takes the basic network data 
and establishes the network logic. This Processor handles 
the project calendar specifications, the expa11ded activity 
descriptions, and the code assignments. Using the Multical· 
endar option; as many as 100 different calendars can be 
accommodated and scheduled within a single network. 
Modifications to network logic are handled by this Processor. 
The output produced enables you to validate your network 
for logical consistency. 

CPM Schedule Processor 
This Processor calculates and displays both the Basic Sched­
ule, a critical path schedule based upon network logic, and 
t:"'e Current Schedule, a critical path ;;~h~dule that considers 
actual progress to date as well as the network logic. This 
Processor also produces input forms for updating, lists 
activities that must have action between specified dates, 
and produces many types of schedules and bar chart reports. 
A Multicalendar option is avaiiable. 

Target Processor 
After a Current Schedule has been calculated, it may be 
compared to a variety of other benchmark or Target 
Schedules. Up to 50 user-defined Target Schedules may be 
retained and compared to the Current Schedule, either by 
activity or by summary group. Target Schedules may be 
produced in tabular or bar chart formats. The Target 
Processor also produces a list of activities targeted for 
action as of a specified date, and is especially useful for 
"what if" analyses of potential future situations. 

Resource Allocation Processor 
This Processor assigns resources to activities and distributes 
resources over schedules. An activity canhave any number 
of resources assigned to it, and a resource may be assigned 
to any number of activities. Resource allocation reports 
may be gt:i'~rated project-wide, by activity, or by resource. 
Distributed resource usage (cumulative or time interval) is 
output in tapular ~:~nd/or graphic format. Activity budget 
estimates can be developed by automatically pricing 
resources, based on their escalated costs. 

Cost Processor 
This Processor handles all data related to the input, calcu­
lation, and output of project eosts. It generates cashflow 
histograms and cumulative S-curves over the project sched­
ules based upon estimated and actual cost. It can compare 
the Latest Revised cost to the project Budget in detailed or 
summarized forms. The Cost Processor can also produce 
Earned Value reports based upon progress and a payments 
schedule. 

Resource Constraining Processor 
This Processor computes and saves up to 50 schedules 
based upon resource limitations, time constraints, and 
activity resource allocations. The scheduling is performed 
via a dynamic user-controlled procedure resulting in a most 
economical use of computer time. Optionally, a special 
report illustrates the procedure and des is ions used. Resource 
Schedules can be displayed on most reports or saved as 
Target Schedules. 

Multiproject Processor 
This Processor combines the Data Bases of two or more 
separate projects into a Multiproject Data Base. The Multi­
project Processor can produce all of the standard 
PROJECT/2 reports for the combined Multiproject and 
balance resources over all your company's projects. In 
addition, it can tramfer Multiproject Resource Constrained 
s.chedules back int'~ the Data Bases of the individual 
member projects. 

Network Graphics Processor 
PROJECT/2's Network Graphics Processor produces high 
quality plotter-drawn network diagrams. Only three simple 
commands are necessary to output your stored data as a 
plotted network. Many options are available, including 
activity selection, paging by codes, time scaling, and ecn­
trol of sheet size and relative location of activities on the 
plotted pages via zoning. Milestones are indicat,ed by 
special notations, and critical paths can be highlighted in 
red or with double lines. 
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Basic Net\Nork Processor 

~ 
~ 
~ 
(1:1 

System Data Base 

Activity Data 
Precedence Data 
Code Numbers 
Code Descriptions 
ActivitY Lists 
Calendar Assignments 
NETWORK LOGIC 

,, 

1----- - - ----- ~--------T""----' 
A 

~~ Network Logic 

J .... 
:::, 

f 
I 
I 
''--

e 
ll. 

.... ... I 
~ I 
E 
0 
tt 

.... 

Initial Network 
Network Generation Data 
ko~•c Changes 

Adds, Removes, Changes 
ActivitY Lists 
Code Numbers 
Code Descriptions 
Calendar Assignments 

BASIC NETWORK PROCESSOR 

... 0 
~ 0 

LOGICAL ERROR ANAL.YSlS o 
0 

Lists all loops found in the network; also duplicate o .,. 0 a 0 
0 

"'t:.:l 0 
~ 0 .s 0 

a: I ~ 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

activities and precedences referring to non-existing o 
0 

activities. o 

NETWORK LISTING 
An ordered listing gf ba~i~ C!Qtivity data with dummies 
listed s.{!para'lely; for PDM networks, precedences and 
lead-lags are included. 

OPEN ENDS REPORT 
Shows which activities have no predecessors and which 
activities have no SUC!;~~~Qrs. 

CALENDAR REPORT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Prints the project calendar in a weekly calendar format. g 
Shows data/workday, week number, and month number. o 

PREDECESSOR/SUCCtSSOR ANALYSIS 
Shows all succeeding and preceding activities for each 
activity, including preeedance relationchips. 

SUMMARY STATUS REPOP. 
A summary report showii'1g al' J statistics in the net• 
work data base including schedule, cost, and resource data. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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PROJECT/2 can process input from both activity·on·arrow 
(1-J) and activity-on-node (PDM) networks with lesd·lags. 
Before a network is scheduled by PROJECT/2, the Basic 
Network Processor analyzes and stores network data. Tnis 
Processor handles all activity data (number, description, 
codes, duration), precedence relationships, and calendar 
specifications such as the start data, workweeks, nonwork­
ing days, calendar assignments, and workday subdivisions. 
The Basic Network Processor thoroughly checks all input 
for errors, including normal keypunching mistakes, number· 
ing and logical inconsistencies, duplication, and invalid dates. 
A loop detector prints a list of a// loops . 

Throughout PROJECT/2, c;;des are used to provide 

assign up to 27 code digits to each ac~ivity. These code 
numbers allow you to select, sort, subdivide and label, 
and to summarize reports to meet the specific needs of each 
project. 

When repetitive networks must be developed, the Network 
Generator fa'Cility saves you great amounts of input coding 
and keypunching. Basic subnet data is reproduced inter· 
nally. The activity number, description, and duration vary 
according to your instructions. The Network Generator 
is ideaiiy suited to multiple unit or high·rise construction 
projects and to tr:;~~mission/distribution projects in the 
utilities industry. 

A Multicalendar feature enables you to schedule activities 
in the same network on different calendars. You can define 
up to 100 calendars, each with its own start date, work· 
week, and holidays. And you can operate with variable 
calendars in which the workweeks change with time, 
reflecting seasonal variations as might be encountered in 
remote regions of the world. 

CAPACITIES 
• 32,767 activities maximum per network 
• 9-digit nodes for PDM, 8-digit maximum for I·J 
• th\·ee 9-digit code numbers 
• 48-character activity descriptions 
• 4 types of PDM lead-lags: SS, !.JF, F F, and FS, +and -
• unlimited expanded activity descriptions 
• 1 00 different calendars 
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•INSTALL LIGMVtNG 
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324 
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0 
0 
0 
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! u· 
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GENERAL !NF'OR~AT!ON. 

T tTLFS 
P~OJECT •WAST£ VATER SYSTEM 
SYSTEM 

COMPANY ' 
N(TWOA~ TYP£ = AIH 

NO. ACTIVITIES " 
CODE NUioiB(IIS • YES 

dCOOE ~U~9£11S • YES 
CCODE NUMBERS a NO 

CONTI! A !NTS OAT A 

PAOJECTI2 
ENGINEERING ~ CONSTUUCTlON CO.• 

Z9 NO. EVE'-!TS "' 3 NO. PREC " 

MU NO• DIGITS a 2 

FULL ES PRECEDENCES a ON 

INOlVIOUAL CONSTRAINTS 0 

s PROJ HOL• NO 

S UPT • ZIIA'f i'+ 

D~sc~~~J~o~ ro~ coD~s 1 

f'JNI S~ PROJECT OUUATION ~ 57 WOIII\DAYS 

COOf ZJ• 
BCOD£ 12 
CODE 1 ~COO£ COMB! NA Tl ON 

AfPORTEO PROGRESS lNrORMAf!ON. 

DATA tl~TE " t4-JUN7~ ACT. START = 
JZ 

PC OF TIME USED a SO.O 

NO, ACT COI-IPLETED 1 PC 

NO. 4CT IN PROG>~ESS (t PC 

.lCT NOT STAPlED !9 PC S9.4 

Three titles {examples shaded 
here} may be specified by the user 
for each report in PROJECT/2. 

Each activity being anal'y·zed 
appears in a box. Its predecessors 
appear directly beneath at the far 
left. Tha accompanying informa· 
tion indicates the relative degree 
of control exerted by each prede· 
cesser. The successors of each 
"boxed" activity are listed belovv 
and to the right. 

The basic activit.¥ data, including 
the three code fields and the 
budget for each activity, are listed 
in ascending order on this simple 
report. 

The calendar with the equivalent 
job workday printed directly 
beneath each date enables the 
user to estimate future dates. 

With their obvious pattern of 
repetitiveness, the first four activ· 
ities were computer generated 
from a single basic activity. The 
left-most digit of the activity 
numbers and the last 8 characters 
of the descriptions {printed at the 
left of the second quotation mark) 
were generated automatically. 

The illustrated portion of the 
Status Report contains the basic 
network size statistics, the code 
number data, and the Basic 
Schedule data. 
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CPIVI Schedule Processor 

System Data Base 

.. 
Constraints 
Calendars 
Actual Progress 
BASIC SCHEDULE 
CURRENT SCHEDULE 

-------------
~ 

Network Logic 
Constraints 
Calendars 
Existing Actual Progress 

I Calendars I r-- ......... "'!1.; ..... 1!' 
"""""'''iJ''-·g···"~ 

Data Date 
Actual Progress 
Starts, Finishes ! Percents Complete 
Remaining Durations 

Expected Progress 
Starts, Finishes ,, .. , 

CPM SCHEDULE PROCESSOR 

I 
o PLANNING SCHEDULE & BAR CHART 0 

A standard CPM type report showing the Early Start, g 
Earlv Finish, Late Start, Late Finish, Total Float, the o 
succeeding activities, and indicators of actual status. Also g 
in b~r chart format with any interval time scale you choose. o 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
WORKING SCHEDULE & BAR CHART o 

0 Contains a single scheduled start and schedul~d finish, and 
optionally the budget and revised estimate. Includes 
spaces for recording the actual starts and finishes. Also in 
bar chart format with any interval time scale you choose, 

UPDATE INPUT REPORT 
This turn-around report is a comprehensive document for 
recording and displaying all actual progress and cost data 
in a form which can be readily keypunched. 
EXCEPTION REPORT 
Shows each activity which has been reported prior to its 
logically consistent date. 
ACTIVE ACTIVITIES REPORT 
Lists all activities not reported at this time but in progress 
as previously reported, including the before and after 
status. 

ANALYZE NETWORK REPORT 
For each activity, shows all predecessors with their 
remaining durations, percent complete, and the degree of 
criticality they exert. Also shows all successors including 
early starts and finishes. 
PREDICTED STATUS REPORT 
A "look ahead" to any future date you specify. Shows 
activities that must be completed, must be in progress, 
and may be fn progress as of t1'1at date. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Once the network logic has been successfully entered or 
any changes to the network content completed, the CPM 
Schedule Processor performs the basic early start, late start 
calculations and enables you to output your schedules in 
many formats, including bar charts. 

PROJECT /2 enables you to maintain the current status of a 
project network easily and accurately. In order to generate 
meaningful schedules, you must be able to inject current 
information into your model. With the CPM Schedqle 
Processor, you can report actual progress on each activity at 
regular intervals. The actual progress may be in the form of 
actual starts, actual finishes, percent completes, and remain­
ing durations. In addition, you may also report known 
future starts and finishes. 

Any of the above parameters not reported for an activity 
are calculated in a prescribed manner. If activities are 
reported out of sequence, they are flagged in the Exception 
Report. Any activities in progress but not reported by you 
will be highlighted and treated according to prevailing 
default settings. The before and after status of each 
reported activity is displayed as the actual data is processed. 

Immediately following the input of any actual progress or 
movement of the Data Date, a Current Schedule is automat­
ically calculated. The Current Schedule shows revised early 
and late starts, finishes and floats, and incorporates all the 
latest progress data. The Current Schedule represents what 
will happen to the project between now and the finish date 
and can be output on any report. Completed activities can 
easily be excluded from any report. 

In the Multicalendar mode, each activity can be assigned to 
one of up to 100 different user-defined calendars. The 
CPM Schedule Processor schedules each activity according 
to its assigned calendar. Output reports indicate workdays 
according to the activities' calendars or a Standard Calendar 
you choose. 

CAPACITIES 
• 7 different types of conscratnts 
• 32,767 work periods maximum projecl duration 
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WORKING SCHEDULE BAR CHART 
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Weekly T1me Scale 
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PREPARE EXCAVATION OETJ!L5 • zn I 1 
PREPARE FLOV O(AGRJM ~ PIPING LAYOUT XlC 

loO . I 
PREP SPECS VASTE VTP TPANSFER PUMP P~G 

bS 
PREPARE ~~~EMATICS•CQNTROL SYSTE~ ,IX 

UPDATE INPUT REPORT 
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-------------------------------------------------------------------------------------·-------------------------------------------
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PREDICTED STATlJCi) REPORT 
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25 PRFP STRUCT OVGS•PP6 TRENCMoSLAR~ANC~OA 7 (:';o,~AT74 24WAY74 

1.0 PPEPARE FLO~ Of~GP4~ ~ PlPING LAYOUT lo I 3"4AY74 241'AY71o 

The sort is given at the beginning 
of each report. 

This is a standard CPM schedul~ 
showing either the succeeding or 
preceding activities. 

At the user's option, expanded 
activity descriptions are listed 
beneath an activity. 

The Planning Schedule Bar Chart 
shows the early start (first "F"). 
early finish (last "F"), total float 
(---} and late start (•) of each 
activity. 

The easy to read Working Sched:..11e 
contains the scheduled start and 
finish of each activity. Reported 
~tarts/finishes can be handwritten 
in "Reported'' columns. Once 
reported, these dates are thereafter 
printed. 

Total float and late sta•t are not 
shewn on the Working Schedult1 
Bar Chart. 

The illustration is a compressed 
or weekly time sc~le which plots 
6" per year. Lengthy projects can 
be plotted on small amounts of 
paper. 

This turn·around report is shown 
segme:1ted by codes. Appropria~e 
titles are automatically generated 
for each subreport. 

Update Input Report allows for 
the reporting of progress and 
provides space for modification of 
codes, duration, and descriptil;>n, 

The Predicted Status Report 
looks ahead to any user-defined 
period and lists activities that 
MUST BE COMPLETED in the 
period listed. Separate pages {not 
illustra,,ed here) list activities that 
MUST BE IN PROGRESS and 
MAY BE IN PROGRESS in that 
period, 
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Target Processor 

System Data Base 

TARGET SCHEDULES 

1---- ---- ---- ...----------rAJII.-.-----1 

Network l.ogic/ Actual 
Progress 

Bas1c Schedule 
Current Schedule 
Resource Schedules 
Existing Target Schedules 

Target Basis 
Individual Target Dates 

TARGET PROCESSOR 

o TARGET DATE REPORT 
g Compares target dates to early current schedule dates for 
o each activity. Shows percent comp{ete, remaining dura· 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

g tion and status. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n 
0 
0 
0 
0 
0 
0 

TARGET BAR CHART 
A tar chart showing two bars per activity, one repre· 
se1;!ing the target schedule and the other the current 
schedule. Illustrates actual status and status relative to 
target dates. Daily or weekly time scale available. 

CURRENTSTATUSREPORT 
Contains only those activities Vllhich according to target o 
schedule must be completed, must be in progress and may g 
be in progress between the data date and some future date. o 
Also shows the actual status of those activities, including g 
percent complete and remaining duration. o 

' . 0 
SUMMARY TARGET BAR CHART o 
Superimposes the Early Target and Early ~o:urrent times of g 
the activities in each selected code group. Produces two o 
bars for each code group, one for target and one for g 
current to give overall view of project at summary level. o 

SUMMARY TARGET REPORT g 
Target Date Report sUmiT'arized by user·chosen code o 
groups. Shows earliest start and latest finish of the g 
activities within each group. Optionally can also show o 
Total Floats and Target Remaining Floa·cs - either the g 
minimum values for activities within each group or com· o 
puted from the latest finishes in each summ.ary group. g 

Introduced into PROJECT/2 in 1969, the T~rget D;:,tel 
concept has developed into a major feature of the system. 
We have continued to refine and expand Target capabilit!les, 
incorporating specific needs of our usGrs. Target Scheduidnr; 
is now a proven project control technique. 

The PROJECT/2 Target Processor enables you to cl"eate 
and freeze Target Schedules for comparison against the 
Current Schedule. The comparison is either by activity or 
by summary group. For each activity, the Target Dates r;~nd 
the Current Dates are output side by side .. Accompanying 
these dates is an indication of the current status of the 
activity, i.e., either behind or complete, or critical With 
respect to its latest allowable Target Dates. The Target 
reports can be in tabular or bar chart format. In bar chart 
format, the differences between the Target Oates and the 
Current Dates for each activity are clearly visible, as are th1~ 
actual percent complete and remaining duration. 

A look ahead report, labelled the Current Status Report, 
shows the actual status of the activities targeted to finish or 
start as of a future date you supply. The percent complete, 
remaining duration, days ahead or behind target, and 
reported dates in the future are illustrated, 

The Target Processor allows you to base a Target Schedule 
on any existing schedule in the Data Base. You can main­
tain up to 50 separate Target Schedules in the Data Base 
and use any one at any time. The Target Dates for any 
specific activity may be altered, but will never change 
unless you modify them. Logic changes and reported 
progress will not affect any of the saved Target Schedules. 
You may also use Target Scheduiing to compare, activity by 
activity, any two schedules (including two Target Schedules) 
in the Data Base. This is very useful when displaying 
resource levelled schedules. 

The PROJECT/2 Target Processor can also be used for 
0 What if" analyses of potential future prQblems. Delays 
or other project changes can be simulated in the Target 
Schedule. Slippages resulting from such changes can then 
be isolated and made clearly apparent when the Target 
Schedule is compared with the Current Schedule. 
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CURRENTSTATUSREPORTI 
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CURRENT' STATUS REPORT II 
THE fOLLOWING ACTIVf1tES •UST et: IN PROGRESS ~ETWfEN l4.JUH74 A~O 2aJUN7t. 
·--------·-------·---~----·--~-·------------·------~----"·-----~----------------~-----~----·---------~~·-·-----·------~ ACTIVITY 0 E S C R i P T I 0 N DAYS- EA~LY Fl~tSH P(U CFNT OATS OAYS EXPECTED 
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(i 

0 
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3 I J!it, 7eo 

'i <''i.Jl'N74 

Two starts and two finishes are 
given for each activity sot 1ey can 
be compared. Activity 2f is 85% 
complete, was started on 16 May, 
and will finisn on 18 J1.me This is 
17 days behind the 'farge t Finish 
of 24 May. 

The ~(arget Schedule dat 1 is sum· 
manzed for groups of activities 
having the sama code 1umbers. 
The user chose the o Jtion of 
displaying the minum1lm float 
values for each sumn1ary group . 

The Target Bar Chart permits a 
visual comparison of he Target 
dates (upper bars} wit 1 the Cur· 
ent dates (!ower bars). A II activities 
in the illustration E<'e behind 
schedule (lower bars er d after the 
Target bars). 

The Target bar shows the Target 
Schedule {<>*") and f! >at (---}. 

The Current bar show completed 
work (F), the Data Date (D), 
work scheduled in the future (X), 
and reported starts o finishes in 
the future (E). 

On the S:.~mmary :-arget Bar 
Chart all activities hav 1 been sum· 
marized (collapsed) nto major 
groups to display t :te overall 
status of the project. 

This report looks a ,ead two 
weeks beyond the 14 June Data 
Date. 

The first subr<Jport (11 Plays the 
current sta'. u~ of a :I activities 
targeted to finish in the two week 
period, regardless of wr ether the 
activity is 1 00% com pHte as of 
the 14th or not yet start,d. Activ· 
ities scheduled to be finished 
before the 14th but not yet 
finished are included also. 

In tho secbnd su~report, the activ· 
ities are targeted to start withm 
the two week range. 
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Resource Allocation 
Processor 

System Data Base 
~-

Resource :iefinitions 
Time Varying Resource Unit Costs 
Resource Assignments 

r------------ H. 

Basic Schedule 
Current Schedule 
Resource Schedules 

Resourc~· Definidons 
Resour:·a Unit Costs 
Resource Assignments 

~, .,, 
RESOURCE ALLOCATION PROCESSOR 

.,, 
,_........,..,. -\......- ·~ 

o RESOIJHCE LJ8i~ARY 
0 
o Resource numbers and descriptions and, optionally, time 
0 varying costs must be input into the Resource Library 
0 
o before they can be assigned to activities. The Library can 
0 oe amend::d or modified at any time. 
0 

RESOURCL ALLOCATION BY RESOURCES 
For each resource, all activities using that resource includ· 
ing the daily usage, total usage, activity durations, start, 
and finish. 

RESOURCE ALLOCATION BY ACTIVITIES 
For each activitY, all resources used by that activity 
including the daily usage and the total usage of the 
resource, the start, finish, and duration of the activity. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

RESOURC~ USAGE REPORT o 
Tabular listing, histogram, or cumulative S·curve of the g 
projected usage and cost of a particular resource. Also o 
pos~ible to superimpose early start and late stan cumu· g 
lative S-curves. Time scale may be specified by the user. o 

0 
\.) 

RESOURCE MULTIPLE REPORT 
Permits the analysis of (esource usage in tabular or 
gra~}hic format of up tCI 8 different resources on a single 
page. Various plotted formats are available. 

RESOURCE PRICING REPORT 
Shows the calculation of each activitY's budget cost, 
based upon tht;! pricing of any resources assigned to the 
activity. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 
Todav's resource-scarce world requires careful analysis of 
manpower, material, and equipment needs for each project. 

The Resource Allocation Processor allows you to enter any 
number of resources (number, description, type! unit of 
measure, time varying cost) into a Resource Library table. 
You can assign any number of resour~R~ to any or all 
activities on a per day or lump sum basis. As:!Gned 
resources can also be combined into zummary resources. 

Once you assign resources, the Resource Pricing feature 
will compute activity budget estimates. Pricing by resources 
is completely :selective. For example, you can compute the 
costs for labor, and ~xc~ude costs of material, equipment, 
and subcontracts. 

Pr!OJECT/2 can produce tabular listings, histor;rams, and 
cumulative S-curves of projected resource usage and 
resource cost over any schedule. The vertical scalet of all 
plots are chosen au~omatically, based upon the maximum 
ordinate values. With ~he Multiple Resource Report you can 
analyze the projected demand of up to eight different 
resources on the same report. The analysis is usage ver5us 
time and can be printed in the form of a combined histo· 
gram or a set of cumulative S-curves on one plot paJe . 

Presently in the preliminary planning phase is a feature 
which will report and compare actual resource usage, on an 
activity or summary level, to estimated usage in much the 
same manner as is presently available in the Cost Processor 
(see page 14). 

?00, : 
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''~· : 

ts,n. : . 
lt?S .. ! 

111o. : . . 
1~. : 

= Thill is a cumulative usage plot showing 
two resources plotted from the same 
baseline. Note that the usage of E's 
(engineering) stops in mid-June and that 
the usage of C's (construction) begins in 
early June. 
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RESOURCE LIBRARY 
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RESOURCE ALLOCATION BY RESOURCES 
-----------~--------~~-~---------------------------------------------------------------------------------~----~---~~~~ P E S 0 IJ A C E DAILY TOTAL 

lC'TtVITY OESCI<IPTION USAGE USAGE OUR START FINIS14 
--------------------------------------------~-----------------------------------------------~-------------------------
·····~·~· 

~5 

40 
e,c; 

so 

10.0~ W£C~ANICAL fNGINEEAS 
~REP SPEC!> II"'OERGROUI'IO TANICS 
PREPARE FLO~ DlAGAiN ~ PIPING ~AYOUT 
PREP SPECS ~ASTF ~T~ TRANSFER PUNP PKG 

FINALIZE PIPt"'G O~Gc; ~ RI.S FOP CON~TA 

1.0 
o.s 
1.0 
1.0 

l'iPIC: A'fS 

e.o 
2.0 
s.o 
5.0 

5 6NAY74 15"'A Y7lt 

" 81o1A'I'71o }3W.IY7Cs 

5 }lo"4AY7lt 20~1lY71o 

5 28"'AY7lt 3JUN7Cs 
•••••••u••··-~~~~~·-••••••••-•••••••••••••••••• 

AVflH.Gf 1.0 20.0 21 6.,AY7~ JJIJ"'71o 

RESOURCE ALLOCATION BY P,CYIVITIES 
-----------------------------------------------------~------------------~---------------------------------------------ACT!V~TY 0 E S C A l P T 1 (IN DAILY .1'/0TAL iiu~ !\TA!IT FINIS14 

RFSOURCE USAGE USAGE 
Q•••••••••••u••••-••••••••••••-••••••••••••••••••~•••••••••-•••••••••••~•••••••••••••••••••••••••••••••••••••-*-•••••• 

10 PR~P&R~ LilOUT ' GfN~PQL APAANGENE~T I'ANOAY~ 2,..AY7lt 6"AY71o 
11.0'5 T~U TUif&L FNGTNtE S 1.0 J.o 
14.06 ~TRUCTURih DESIGNERS ~·o J.O loiAN()AYS 

19 .00 OTAL FNG G .o t..o I'AN()AYS 
zo PA~P&Af EXCAVAT!YN ~~TAilS ,. 71oolAY71o 10,.AY74 

!1.06 TTAUCiURAh DE GN S l•o ~>.0 I'ANOATS 
!99,00 OTAL ENG G .o '"·0 "A~IOAYS 

?5 PR'P 5TAUST OW~~·PPl TAENCHo~LIB~ANCHOR 7 l6,..AT74 ?41'AY74 
11.06 TQUCTU A~ 0 ~!GN AS 1.0 7.0 "'ANOAYS 

J 199.00 OTAL ENG u 1.0 7.0 "ANOATS 

RESOURCE PRICING REPORT 
.a!:!~VITY 

RJ' SOURCI' NU"8ER 
~·tsoulic: NU~BE~ 

lCliViTY 
RESOURI;,\ NU,.BE;A 

10 

n·os .06 

20 
lt.o~ 

~~::;:•.:fE LAYOUT !. GENERAL ARRANGE!o4ENT 
STIWCTURAL 
STRUCTURAL 

FNGfNEERS 
OES GNFRS 

PREP&Rf EXCAVATION DETAILS 
STRUCTURAL nE~IGNEPS 

J.o UN,TS AT S ltO.OOIUNTT " '1 .. sa. 
J.O ;J!~ T 5 AT s 2.00/liNIT • ' 336. 

TOTAL COS'i' T14!S lCTIVJTY: f. !!11>. 

•.o UINTS AT S 112.00/U"'IT " ' lolo~. 

'I'OTAL COST T~IS AC"TlYITY• s '-411. 

-----·-----,-,,----------------J 
MULTIPLE BESOURCE GRAPHS 

This cumulative type display shows E 
plotted on top of C. For example, as of 
day 41 the project has used a total of 
50 construction units and 90 engineering 
units. 

. .. 

... 

; This interval type plot shows the daily 
usage of E's and C's. 

The unit cost f':lr Resource 11.06 
i~ 9 ~;ommmt. The unit cost of 
Resource 12.05 changes from 
$160 to $180 on 1 June and from 
$180 to $200 on 1 July • 

Each activity usinQ a resource is 
list~d, arranged by start date. 
Daily and total quantities are 
printed. SP.Iection of activities 
is available. 

Each resource being usgd by on 
activity is shown, including daily 
and total usage. You can sort the 
activities and select the resources 
to be li~ted. 

This report displays the resource 
pricing process for aach selected 
activity. 
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Cast. Processor 

iO.i 
::l 

System Data Base 

Activity Budgets 
Payment Values and 

Percents Complete 
Actual Costs 
OoHgations 
Estimates to Complete 

- ~ ~------ ---- ,.....----------.~---' 
~' 

8a:$iC Schedule 
Current Schedule 
Target Schedules 
Resource Schedules 
Resource Unit Costs 
Percents Compiete 

~ I 
L ~ Estimated Costs 

~ 

14 

-.J Payment Varues 
E Payment Percents e Actual Costs 
~ l Estimates to Complete 

• ! 
COST PROCESSOR 

o CASHFLOW REPORT 0 
0 Tabular listing of the interval and cumulative projected 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

or actual cashflow, plus a histogram and cumulative o 
0 S-curve of projected cashflow or actual cashflow. Also 0 

possible to superimpose cumulative S-curves. Time scale o 
0 can be days, weeks, months, or a multiple thereof. 0 

ACTUAL COST & PROGRESS REPORT 
Shows the start, finish, and remaining duration; the 
budget, actual cost, astimate to complete, and latest 
revised estimate; the percent complete timewise and cost­
wise; and the amount over or under budget for each 
activity. 

SUMMARY ACTUAL COST & PROGRESS 
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0 
0 
0 
0 
0 
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0 
0 

Similar to the Actual Cost and Progress Report with o 
information summarized by code groups. g 
PAYMENTS ESTIMATE REPORT 
Displays the value of work done by multiplying a pay­
ment value assigned to each activitY by a percent 
complete. Differentiates between this period and past 
periods. 

SUMMARY PAYMENTS STATUS REPORT 
Similar to the Payments Estimate Report with informa­
tion summarized by code groups. Shows relative weight 
of each code group to the whole. 

MULTIPLE COST CURVES 
Up to 8 cumulative S-curves plotted on a single page. 
Each curve represents distribution of a particular type of 
cost over a particular schedule. 
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The PROJECT/2 Cost Processor will assist you in integrat­
ing your work schedule with your cost control. First you 
estimate lump sum activity budgets. (Or you may prepare 
your budgets by pricing resources.) PROJECT/2 wil! 
distribute your costs over your schedule, producing a 
projected Cashflow Report; which is printed in three 
forms: a listing, a histogram of dollars versus time, and a 
cumulative S·curve. An option enables you to request 
superimposed early start and late start cumulative S-curves 
of eashflow. On all cashflow reports, the time interval can 
b~ a day, a week, a month, or a multiple thereof. 

You report revised costs in the form of actual expenditures, 
obligations, and estimates to complete. PROJECT /2 can 
compute the estimate$ to complet~ for you. Comparisons 
of revised costs to estimated costs and percent complete 
comvise to percent complete tim~wise are available via the 
ActuaF Cust and Prog:·ess Report on either a detailed or 
summary basis. Actual and projected cashflow can b~ com­
pared to targeted cashflow via the Multiple Cost Curves 
feature. 

In addition to estimating project cost and allowing you to 
control actua: expenditures, the Cost Processor produces 
requisition reports based upon the value of work per­
formed. These Payments Reports (available on either a 
detailed or summarized basis) show the earned value to 
date and the cumulative percent complete, as well as the 
earned value and percent complete for the latest period. 
From the data supplied on the Payments Reports, it is 
possible to prepare partial payment invoices for work 
completed. 

Presently under development is, a feature that will fully 
integrate item-by-item cost accounts with the schedule. This 
feature, unique to PROJECT/2 will provide to the Project 
Manager an unprecented degree of control over his project. 
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MULTIPLE COST CURVES 
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Three different types of 
costs (shown by the user­
chosen symbols L~ B, and 
T) are plotted in the sam& 
time period. 
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For the Week ending 17 May, 
$3712 is to be spent; frrJm ~he 
project start through 17 May, 
$6352 ls to be spent. 

Revised estimate is the sum of the 
reported actual cost, additional 
obligation, and estimate to com­
plete. Overage and percent overage 
represent a comparison between 
budget and ravl$ed e~timate. 

The percent complete cost is the 
sum of actual plus obligations 
over revised estimate; percent 
complete time is based upon a 
measure of days worked. Tot~ls 
are also shown. 

The example is ejected by codes; 
subreport shown is for In-House 
Engineering. 

Activity 25 with a valueof$784 
is 78% complete this ·period. 
The amount earned this period is 
thus $612. 

The Summary Payments Status 
Report displays the relative value 
of each code group to all included 
code groups. Provision is made for 
amounts retained. 
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.Resource Constraining 
P.rocessar 
Svstem Data Base 

Resource Limitations 
Priorities 
Splitting Data 
RESOURCE SCHEDULES 

------------r-----------~-...-.~ 
Basic Schedule 
Current Schedule 
Resourte Schedules 
Resource Assignments 

Resource Limitations 
Splitting Data 
Priorities 
Specific Instructions for I 
S~h~yle Calculations 

RESOURCE CONSTRAINING PROCESSOR 

0 BOTTLENECK REPORT 
0 

0 
0 

Outlines the resource constrained scheduling process and o 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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shows which resources are delaying the project complc- g 
tion and the time periods during which the delays occur. o 

PLOT RESOURCE SCHEDULE 
A plot by resource of resource usage vs. availability. A bar 
chart of the activities using the resource can be printed 
directly beneath. 

TIME SCHEDULE 
Prints out micro schedules where each workday is sub­
divided into hours or fractions of' hours. Shows time of 
day of start and finish of each activity or activitY segment 
where splitting has occurred. Ideal for multiple shift, 
short term projects req'uiring a high degree of control. 

OTHER REPORTS 
Resource Schedules can be displayed on most reports 
produced by the other Processors. 
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In the real world, resources are usually limited and the 
resource requirements o·{ a project must be ~'smoothed" 
over time. For complex networks involving a wide variety 
of resources with limited availabilities, PROJECT /2 pro­
vi.tJes an exceptional facility for creating resource constrained 
schedules. A dynamic, user-controlled algorithm produces 
feasible schedules at an economical price. 

The PROJECT/2 approach to resource constraining is 
relatively simple. First you define availabilities for the 
constraining. resources and establish priorities for the 
activities. A single command will create a Resource Sehed­
ule with one start and one finish for each activity. You can 
constrain any number of resources assigned to a project and 
.select the set of activities for which you want to produce 
resource constrained schedule$" Options allow you to 
request a time-limited resource constrained schedule and to 
create resource schedules with float. 

Fifty different Resource Schedules can be filed in the Data 
Base. You may activate any Resource Schedule by means 
of a single reference and display it on a selection of reports 
produced by any of the other processors. Once developed, 
Resource Schedules may be saved as Target Schedules and 
displayed on Target Reports. 

The Bottleneck Report enables you to review the resource 
constrained scheduling process to determine which resources 
may delay the project. You can ·also request a Plot 
Resource Schedule report: a projected "smoothed" usage 
and avahdbility histogram followed by a bar chart of the 
acti;tities using the resource. 

The Resource Constraining Processor also allows you to 
create schedules that segment activit!e: into two or more 
sections. Segmentation, combined with micro scheduling 
(in time periods smaller than a day), can be very powerful 
in scheduling short-term projects such as nuclear power 
plant outages or refinery turnarounds which involve sched­
uling on a multiple shift basis. 

Lir 1it Observed 
P Iter Constraining 

I 
Before Constraining (left) 
Sample resource usage output 
histogram from the Resource 
Allocation Processor before level­
ling. It is desired to limit usage 
to 3 mandays per day in order to 
smooth the peaks and fill the 
valleys of the graph. 
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The Resource Aliotaiion Proces· 
sor produces this output based on 
the Resource Schedule. Resource 
usage is at or below 3 mandays 
per day but usage time has 
stretched from 27 to 41 days. 
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When plotting cumulative com­
bined Early Schedule/Late Sche­
dule cost or resource distribution, 
it is also possible to overplot the 
same quantity distributed over a 
third schedule, a Resource Sche­
dule. 

This report displays the actual 
scheduling process through a 
network. 

In this example, activities 10, 55, 
and 20 were scheduled when 
eligible but activity 40 was 
delayed 3 days, (frcm day 5 to 
t:Jay 8) due to a shortage of 0.5 
units of resource 199. 

The total quantity of the resource 
scheduled to be used is 95 man­
days represented by the* * •'s. 

The --'s represent the availa­
bility of the resource. Note the 
change in availabiiity and that in 
this example the maximum used 
is never greater than the maxi· 
murn availability . 

Each activity using the resource 
is clotted below the histogram. 
Activity 25 using 1 manday per 
day for 7 days is scheduled to 
begin on 16 May. The daily U!iage 
is printed beneath the description, 

The start and finish times of day 
are given for each activity and 
activity segment. Splitting occurs 
as expanses of time (typically 
overnight) are skipped in a 
multiple shift project, 
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Network Graphics 
Processor 

The network diagrams on the following pQges were gener­
ated by the PROJECT/2 Network Graphics Processor and 
drawn on a Caleomp plotter. Fast and flexible, the Network 
Graphics Processor enables you to produce network 
diagrams quickly, easily, and - using the PROJECT/2 
Interval, Ranga, Select, and Eject features - in a format 
tBilored to the particular needs of your project. 

Because it's fast • .. 
You are able to produce an updated diagram of your 
network when you need it, not one or two weeks 
later. Plus, you are able to see at a glan~e the effects 
of progress, logic changes, and delays. 

Because it's flexible • .• 
You can isolate just those activities which are of 
interest; you can format, size, and shape the plots to 
fit your specific needs; and you can plot on virtually 
any pen or electrostatic plotter. 

Among the options available with the Network Graphics 
Processor are: 

Horizontal Layout 

You can choose from four available formats for !'pacing 
activities across a page: 

1. DISCRETE time scale, where a new colu.mn of 
activities is generated for each different activi·<y start 
or finish. 

2. LINEAR time scale, where the individual columns 
as generated by thG DISCRETE option are spaced 
linearly across the page. 

3. COMPRESSED time scale, where each column 

represents a span of time. 

4. LOGICAL (fully compressed), where activity 
placement is based on network logic rather than 
schedule dates. 

Vertical Layout 
You can control the vertical placement of activities by 
assigning 11 Zones" to activities. The network shown on page 
20 was zoned based on responsibility codes. You can also 
zone activities by Total Float or by assigning selected 
groupings of activities to specific zones. 

Lettering Size and Scale 
For each printed page you can choose one of ten reductions 
from 1/10 to full size. The sample plot on the facing page 
was produced at SCALE 4, which is 40% of full size. 
Optionally, you can eliminate the activity descriptions. If 
you choose to print activity numbers only, they will be 

blown up to fill the node boxes. 

Plot Pages and Sheets 
Each DRAW command will produce one or more pages of 
plotted output. Pages may be divided into sheets, the size 
of which you can specify. If no sheet size is specified, each 
page will be one continuous sheet, long enough to show all 
activities. If the format doesn't fit your plotter or purpose, 
you can choose to rotate the plot 90 degrees. 

Off-Page Activities 
Normally, all off-page activities {activities that directly pre­
cede or succeed activities on the page, but are not plotted 
on the same page) will be referenced in hexagonal blocks. 
You may choose to completely eliminate off-page activities 
from the plot or to limit them. Connectors are always 
generated between activities that are on different sheets of 
the same page. 

Schedule Dates 
The dates shown for each activity are PROJECT/2 Working 
Schedule dates. Thus, you can choose Early Start, Late 
Start, Full Range, or Resource Constrained Schedules. 

Title Block 
Each page may have a title block at the bottom showing the 
page and sheet number, project title, ptoject start and com­
pletion d(!tes, P~ta Date and, if ejecting, eject code and 
description. 

Critical Paths 
Critical paths can be highlighted in red or with double lines 
to permit easy tracing of this path through the network. 

Milestones 
Milestones are clearly indicated in the network with special 
notations. In addition, 11all milestone" networks can be 
produced simply and economically. 
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Multiproject Processor 
One of the most important requirements of a project 
control system is the ability to simultaneously process data 
from two or more projects. The PROJECT/2 Multiproject 
capability allows you to use one single command to com­
bine two or more separate member project Data Ba~e~ into 
a Multiproject Data Base and to produce rEports for the 
entire Multiproject. Multiproject enables you to produce 
organization-wide functional breakdowns and to summarize 
an entire project on one line of a report. More importantly, 
you can constrain resources simultaneously across all 
projects in a Multiproject. Once a Muftiproje~t Resource 
Schedule has been created to satisfy your overall resource 
considerations, you may transfer that schedule back into 
the Data Bases of the memb~r projects for future use as a 
Target Schedule. 

PROJECT/2 can also place logical restraints between 
activities in the separate member projects comprising a 
Multiproject. This is done by creating a Multiproject and 
then transforming it into a composite project, the iatter 
having all the attributes of a !iingle project. Such a trans­
fgrm~tion does not affect any of the individual networks 
thst comprised the Multiproject prior to its conversion. 
Once a Multiproject has been transformed, restraints 
between individual a::tivities in the various subnetworks 
can be added and all normal PROJECT/2 schedule cost and 
resource calculations can occur. 

own individual network da•t:a and reports progress, costs, 
resource allocation, etc., producing separate reports for 
each company. 

COMPANY A • Engineering NETWORK 'E' 

5 

/ 10 ~· •• 
2 

10 "";. 

~-------------4----------------2-0--
COM~~-NY-.-~--------_c_o_nst_r_u_c_ti...;.:n ___ N ___ ETW-........ ORK 'C' ---1 

30 

• 7 

20 50 
6 

40 45 

Networks "E" and "C" (at the right) illustrate a project for 
which Company A performs the engineering and Companv 
B is responsible for the construction. Each develops lts 

Eventually in the planning and scheduling process, 
Companies A and B become interdependent, thus requiring 
a total analysis of the entire project. The engineers' Data 
Base is merged with the constructors' Data Base to form a 
new independent project "T/' which is subsequently 
revised and rescheduled as a normal single project: The 
process is illustrated below. 
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PROJECT 'T' 
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PSDI Customer Services 

One of the features that makes PROJECT/2 unique among 
network ;;cheduling; systems is the heavy commitment 
Project Software & Development, Inc. (PSDI) has made in 
the area of customer support services. To assist PRdJECT/2 
users, PSD I provides a complete package of services includ· 
ing technical assistance by telephone, in-house consultation, 
PRQJECT/2 schools, a network plotting service, and a 
Newsletter published three times a year. In addition, PSD I 
maintains a constant dialogue with all our users both to 
communicate information on the latest PROJECT/2 
developments and applications, and to provide input for the 
further enhancement of the system. 

Telephone Consultation 

The technical staff at PSD l's Cambridge, Massachusetts 
headquarters office is available daily to ass{st users with 
their PROJECT/2 applications. Your call to (617) 661-1444 
will connect you with a senior member of our Applications 
Services Department. This consultation is available to 
PROJECT /2 users at no charge. 

In-House Consultation 

A member of our Consulting/Applications staff will travel 
to your location to provide in-depth help with problems 
such as the development of coding structures, customiza­
tion of management reports, the full design of a scheduling 
system using PROJECT/2, or any other major assistance 
you require to use PROJECT/2 mo1r effectively. 

PROJECT/2 Schools 

Three-day introductory and advanced courses are scheduled 
regularly several times a year throughout the United States 
and Canada. The courses can also be given in·house at your 
location, where the material will be tailored to your indi· 
vidual needs. The standard courses are outlined below: 

Introductory Course 

Prerequisite: A working knowledge of CPM Network 
planning concepts. No prior experience in the use of 
PROJECT/2 is necessary. 

Topics: The first day will introduce the basics of the 
Command LaligUage, Network Input, Error Proce· 
dures, Data Base c;hanges, output of simple reports, 
use ()f code numbers, and selecting, sorting, and 
summarizing schedules and bar charts. The second 

day will be spe_nt on simplified Progress Reporting, 
the Current Schedule1 Target Scheduling, and Basic 
Cost Processing. On the third day, Basic Resource 
Allocation, Resource Constrained Scheduling, Cost 
features, and Basic Network Graphics will be covered, 
Attendees will use PROJECT/2 in workshops sched· 
uled throughout the course. 

Each attendee will be provided with a Basic Network 
for course workshops; either Activity-on-Arrow or 
Activity-on·Node (Precedence). and a PROJECT/2 
User's Manual. 

Advanced Course 

Prerequisite: The Introductory Course and/or signif· 
icant experience in the actual use of PROJECT /2. 

Topics: Advanced Progress Reporting, Target Sched­
uling, Resource Allocation, Resource Constrained 
Scheduling, Cost relationships, Network Generation, 
Multi project, and Niulticalendar. The emphasis of this 
course will be on solving problems in extensive work­
shop sessions. Topics of general interest will also be 
discussed. 

Network Plotting Service 

To assist clients who lack access to plotting equipment, 
PSD I will produce network plots to your specifications at 
our New York office. You use the PROJECT/2 Network 
Graphics commands to produce a "plot file" on magnetic 
tape, you mail the tape to us, and we forward the plotted 
networks back to you. 

Newsletter 

All PROJECT /2 users receive a Newsletter three times a 
year providing information on new features added, existing 
and potentEll applications, announcement of scheduled 
PROJECT/2 schools, and a Customer Service Form for 
school registration and documentation requests. 

Documentation 

The following publications are available for purchase at 
any of our branch offices: 

PROJ£CT/2 User's Manual 
PROJECT/2 Sample Run Books 

Precedence Version 
Activity-on-Arrow Version 

23 
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Project Software & Development, Inc. (PSDI) was founded in 1968 to develop and main­
tain the PROJECT/2 software package- a system for network based project scheduling 
and conlrol. PSDI also furnishes documentation, specialized consulting and educational 
services for PROJECT /2 users. The company maintains offices in Cambridge, Massachu­
setts, New York City, and San Francisco. PSD! International Software, Inc., a subsidiary 
of PSDi, prcvides PROJECT/2 to users outside the United States and maintains branch 
sales and support in Calgary, Alberta to service Western Canada, and in London to service 
PROJECT/2 clients in the United Kingdom and Europe. 

From its headquarters in Cambridge, PSD I maintains PROJECT /2 for its worldwide 
clientele, in many cases using on-line remote job entry to customer facilities throughout 
the United States and Canada. All development effort on the PROJECT /2 syst;em is per­
formed in Cambridge. Th~ New York office contains the National Sales Office, a user 
training facilitY, and a customer data c~nter equipped with an RJE terminal with a 
Calcomp 936 plotter connected by high speed lines to a large IBM 370 computer. The 
San Francisco office houses the Western Sales Office, and provides PROJECT/? -,echnical 
support for clients in the western United States. 

PSDI documentation includes a frequently updated PROJECT/2 User's Ma,,ual, Sample 
Run Books, and a Newsletter published three times a year. In addition, PSi)! conducts 
comprehensive PROJECT/2 School!; throughout the year at the New York City training 
center and on the West Coast. 

PSDI personnet are on call during normal business hours to assist users with their 
PROJECT /2 applications. The staff is continually deveioping new systam capabilities, 
most in response to specific user needs and requests. Among 1977-78 development pro­
jects are: overall efficiency improvements, an expanded Cost processor, Actual Resource 
reporting, the subdivision of activities into dicrete operations with accompanying enhance­
ments for non-linear cost and resource allocation, enhancements to multicalendar micro­
scheduling, and additional plotter produced output reports. 

PROJECT/2 is currently in use at approximatelv 50 computer installations and is contin­
uously used by hundreds of organizations including: electric utilities; engineering, 
construction, and management consulting firms; and industrial corporations, defense 
contractors, and governmental agencies. PROJECT /2 is heavily used in such fields as 
power plant and petrochemical engineering, procurement, and construction; pipeline 
construction; commercial and municipal construction; power plant maintenance and 
refueling; outage scheduling; environmental and safety planning; and oil platform design, 
construction, and hookup and commissioning. 

PROJECT/2 is available for use on a surcharge basis at the commercial data centers listed 
on the back cover. PROJECT/2 can also be licensed for use on your own in-house IBM 
370 computer, running under the OS or VS operating system. 

For further information on licensing arrangements, the nearest data center, or questions 
about PROJECT /2 capabilities, contact the nearest PSD I office. 
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JOHN D. LAVJRENCE 

Education Imperial College of Sciehce and Technology, 
London, Eng!and 
B.Sc. Civil Engineering, 1956 
D.J.C. Hydropower Engineering, 1963 

University of Birmingham, 8 irm ingham, England 
M.Sc. Water Resources Technology, 1972 

University of London, 

Professional 
Associations 

Registered Professional Engineers, State of New York - No. 56074 
Association of Professional Engineers, Ontario - Member 
Institution of Civil Engineers, U.K.- Member 

Experience 

·1974- Acres 

Institution of Water Engineers and Scientists, U.K. - Member 
American Society of Civil Engineers - Member 

1974 Execl.!tive Engineer, Power and Heavy Civil Engineering Division 

Management of hydroelectric projects, including 

- DOE-funded feasibility studies, 15-MW Lowefl hydroelectric project and 3·MW 
Chicopee project, Massachusl:}tts, for Raython Service Company 

- study of power system requirements and potential for hydroelectric 
deve!npments in State of fVlaine1 for Dirigo Electric Cooper?.tive, Inc. 

~ hydmelectric power generation study of potential for hydro Installations at 
existing and undeveloped sites, for Massachusetts Municipal Wholesale Electric 
Company. 

Responsible for administration, scheduling and technical direction of water resources 
and power-related projects including 

• comprehensive siting a.nd engineering studies and field exploration for a proposed 
1 ,000-MW, 4,000-ft head underground pumped hydro facility for the 
DOE/EPRI/Potornac Electric Power Company, Mlryland 

DOE-funded feasibility study, 7-MW North Hartland hydro project, preliminary 
permit applications for development of hydroelectric potential at 6 existing 
Corps of Engineers flood control dams in Vermont and New Hampshire, and 
hydroelectric and pumped stor7.ge plant siting and system studies for Vermont 
Electric Cooperative Inc. 

feasibility study for G PU Service Corporation of 2 pumped storage projects in 
north~dstern United States, involving earth dams, hydraulic structures, steel- and 
concrete-lined tunnels, and 2 underground powerhouses (825 MW and 640 ,\tiW) 

- Dickey-Lincoln School Lakes hydroelectric project power alternatives and energy 
conservation studies for U.S. Army Corps of Engineers, New England Division 

- feasibility studies, design, Jicen5ing and construction supervision for a 230-ft high 
fly-ash retention dam and tunnel spillway structures for the john E. Amos plant, 
·Nest Virginia, for American Electric Power. 

1972 - 1974 Chief Design Engineer, Public Power Corporation, Ath~ns, Greece 

Responsible for civil, mechanical and electrical design, preliminary engineering, 
contract documents ar1d detail design for the 300-~\tt\V Pournari hydroelectric project 
in western Greece. Work involved an earth-fill dam1 hydraulic structures, steel- lnd 
concrete-lined tunnels and a surface pow.erhouse. 

1971 - 1972 University of Birmingham, Birmingham, England 

Postgraduate course in Water Resources Technology, 

3'~09 Rev 1 
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1967- 1971 Project Egineer (Civil), Acres 

': "'"-""'•'·"" , ... ~.,. "''""'""'~""'-"""""""'.._ .. ,., 
'-l 

Responsible for preliminary er1gineering, economic evaluations, contract documents, 
costing, scheduling and detail design for hydroelectric projects which included the 
250-MW Lower Notch generating station, Ontario; 340-MW station at Alto 
Anchicaya, Colombia; and 1,800-MW station at Gull Island, Labrador. Work 
involved earth-fill and concrete-faced rock-fill dams, hydraulic structures, steel- and 
concrete-lined tunnels, and surface and underground powerhouses. 

1961 - 1967 Binnie and Partners, London, England 

1965 Senior Assistant Engineer 

Responsible for preliminary engineering, economic evaluations, contract documents, 
costing, scheduling and detail design for hydroelectric and water supply projects 
including a 1 ,000-MW station at Mangla, West Pakistan, an 80-MW station at 
Bentong, Malaysia, and the Seletar water supply reservoir in Singapore. Work 
involved general soil mechanics, hydraulic structures, steel- and concrete-lined 
tunnels, surface and underground powerhouses. 

1963 Resident Engineer 

In charge of site supervision of preliminary contracts for construction of access 
roads and bridges, tunnels, underground powerhouse, and rock mechanics testing for 
the 150-MW Satang Padang hydroelectric station, Malaysia. 

1961 Assistant Engineer 

Design of hydrauiic structures, steel- and conc:-ete-lined tunnels and powerhouse, 
and site supervision of hydraulic mcdel ~tudies for the Mangla Dam project (1,000 
MW}, West Pakistan. 

1960- 1961 Imperial College, London, England 

Postgraduate course in hydropower engineering. 

1957- 1960 Assistant Engineer, Binnie and Partners, London, England 

Design and supervision of construction of hydraulic structures, pipelines and 
pumping stations for various water supply and sewage schemes, U.K. 

Technical Publications 

Small Hydro- Where Do We Go From Here? 
Public Power Magazine, July I August 1977 

Economic Exploration for Underground Energy Storage 
Presented to the 18th Symposium on Rock Mechanics, Keystone, Colorado, June 
1977. john D. Lawrence, Michael j. Hobson, and james D. Gill 
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CHARLES A. DEBELIUS 

Education United States Military Academy, West Point, New York 
B.S., 1954 

Columbia University, New York 
Graduate work in Physics and Nuclear Engineering, 1958 -
1959 

New York University, New York, New York 
M.S. Physics, 1963 

UoS. Army Command and General Staff College, Fort 
Leavenworth, Kansas 
MMAS (Master of Military Arts and Science), 1968 

U.S. Army War College, Carlisle Barracks, Pennsylvania 
Graduate 1972 

U.S. Army Logistics Management Center, Ft. Lee, Virginia 
Construction Management Course, 1969 

Professional 
Assoda:icns 

Experience 

1978 -Acres 

1978 

Society of American Military Engineers 
President, Anchorage ChaptPr 197 4 - 197 5 
President, Fort Belvoir Chapter 1976 - 1977 

Manager of Engineering 

Responsible for management of all technical resources for proJects 
undertaken by the Columbia office. 

1977 -1978 Chief of Methodology, U.S. Army Study 

Responsible for direction of all operations, research and analysis for a 
major Army study of officer education. 

1976 -1977 Brigade Commander, U.S. Army, Fort Belvoir, Virginia 

Management and direction of activities of 4,500 soldiers in 7 battalions, 
including topographic and cc;mbat engineering units. Provision of 
engineering training for officer and enlisted students. 

1973 -1976 District Engineer, Alaska, U.S. Army 

Responsible for planning, design1 environmental ana~ysis and 
construction management for all military a.nd civil works projects in the 
State of Ala~ka. Annual budget of $50 million included management of 
such projects as 

- hydropower studies on the Susitna River, Bradley Lake, and other 
locations 

hydropower development at Snettisham 
- major flood control works at Fairbanks 

small boat harbor development 
urban studies 

- thermal power plant construction 
- construction of military faciiities. 
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1972 -1973 Director, Army Forces ~.nd Systems Studies, U.S. Army 
College 

Faculty member at Army's highest-level educational institution. 
Designed model for economic analysis of alternative military forces. 

1969 -1971 Cost Analyst, Office of the Secretary of Defense (systems 
analysis) 

Prepared economic studies of proposed new systems including major 
aircraft and tank procurements as well as construction of major bases. 

1968 -1969 Battalion Commander 

Directed operations of 1,000 military and 500 civilian construction 
workers. Responsible for design, construction, and maintenance of 100 
miles of asphaltic concrete highways, as well as vertical facilities. 

1965 -1967 Project Officer, Engineer Agency, Army Combat Developments 
Command 

Conducted extensive ::.tudies of military engineer needs in the future. 

"1964 -1965 Resident Engineef, Kisimaio Port Project, Somali Republic, 
Africa 

Principal U.S. Government representative on a $10 million port 
construction project. Contracting officer's representative, and managgr of 
engineering staff involved in construction including 

• 1,200 prestressed piles 
. l mile of breakwater and causeway construction 
• dredging 
- quarry operation 
- various other port-related activities. 

1959 -1963 Instructor and Assistant Professor, U.S. Military Academy 

Taught physics and supervised laboratory work for cadets. 

1954 -1958 Lieutenant, U.S. Army Corps of Engineers 

Staff, command~ and management of military engineer activities in 
Germany. 
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· S. SHARIF AHMAD 

Education 

Professional 
Associations 

Experience 

1979 - Acres 

Virginia Polytechnic Institute & University 
M.Sc. Civil Engineering - Hydraulics and Water 
Resources, 1960 

American Society of Civil Engineers - Member 
U. S. Committee on Large Dams - Member 

1979 - Senior Project Engineer, Power and Heavy Civil 
Engineering Division 

Management and Administration of hydroelectric projects. 

- DOE-funded Northhartland Dam Project, PON application. 

-Management of Susitna proposal. 

1974 1979 - Project Engineer/Manager, Bechtel Inc. 

Management and direction of hydroelectric projects studies 
and design. 
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- Hydropower and water resource feasibility study of 16 sites, 
in northwest Colorado for Colorado River Conservation 
District. 

- Feasibility report of Browns Canyon P.S. Project - 2000-MW 
with 2400 ft head. 

Detailed design of pumping stations for Setif Irrigation 
Project in Algeria, management and administration of 
14-large size pumping station for pumping and transportation 
of water at 2000 ft head. · 

- Reviewed Rositas project in Bolivia - final design and 
system studies, multi-purpose project. 

- Detailed studies on Tongue River Project for water supply of; 
1000-MW coal-fired plant, an off-river storage. 

Fish facilities for Willamet River - conceptual design and 
cost estimate. 

- Review of desalination plant, water and waste water 
facilities for Jubail Project in Saudi Arabia. 

Participated in final design, construction scheduling and 
preparation of contract documents for lowhead (100 ft) 
American Falls Project in Idaho. 



1969 - 1974 - Chas. T. Main Inc. - Project Engineer/ 
Principal Engineer 

Supervised and managed hydro projects and studies 

- Hydropower survey of West Java and Sulewasi Island, 
inc'luding feasibility study of 570-MW Tarum Project. 

Successfully prepared and presented 1620-MW Salta 
Grande Project proposal and later directed design 
of navigation lock and associated facilities 
including 1620-MW power plant and larger size 
spillway. 

- Detailed design and construction docun~nts for water 
supply project in Sao Paulo, Brazil. 

- As Project Engineer, directed license application of 
Davis pumped storage project and feasibility study. 

-Modified license application of Bear Swamp pumped 
storage project from surface power plant to an 
underground plant. Also, as Assistant Project 
Engineer, participated in final design of Bear 
Swamp Project. 

- Reviewed design of Paute Project in Equador under­
ground plant, tunnel and concrete gravity arch da\m 
(600 ft high) for using ground water for initial 
filling and makeup water. 

1968 - 1969 - Stone & Webster, Principal Hydro-Civil Engineer 

Responsible for feasibility study and license 
application for 1500-MW Marble Valley P.S. Project 
with innovative silo type design. 

- Supervised hydraulic and hydrologic studies for 
Stoneham and North Anna nuc1ear power plant. 

1966 - 1968 - Harza Engineering Company 

- As Project Manager, prepared license application and 
Feasibility Study of 1000-MW Havasu pumped storage 
Project. 

As Section Head, modified license application of 
Montezuma pumped storage project. 

- Coordinated and supervised as Section Head, State 
financed Central Arizona project - a 300-mile long 
aquaduct system including several pumping stations 
and powerhouses; estimated cost is $1.8 billion. I 
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SHER BAHADUR 

Education University of Lucknow, Lucknow, India 
B.Sc. Geology, 1959 
M.Sc. Engineering Geology, 1960 

South Dakota School of Mines and Technology, Rapid City, 
South Dakota 
Ph.D. Geotechnology, 1972 

Professional American Society of Civil Engineers - Member 
Associations Association of Engineering Geologists - Member 

Experience 

1977 -Acres 

Registered Professior1zl Engineer - States of Colorado, Illinois 
and New York 

1977 Project Coordinating Engineer, Geotechnical 

Responsible for geotechnical aspects of power and industrial projects, 
including 

field exploration program, foundation design and structural stability 
for the 1 0-MW Granby hydro redevelopment for Niagara Mohawk 
Power Corporation 

preliminary design of surface reservoir embankments and structures 
and underground excavations for a large underground 
pumped/compressed air energy storage complex in 1vlaryland for the 
DOE, EPRI and Potomac Electric Power Company 

- stabiiity analysis of sheet-pile cofferdam and tie-back system for 
Bethlehem Steel Plant, Buffalo, New York 

design memorandum for embankments and instrumentation systems 
associated with tailings disposal dam for Union Carbide at Hot 
Springs, Arkansas 

feasibility study of small hydroelectric projects in the States of 
Maine, Massachusetts, and Vermont. 

1975 -1977 Principal Geotechnical Engineer, Envirodyne Engineers, Inc., 
Chicago, Illinois 

Responsible for coordination of geotechnical investigations and 
associated laboratory testing. Independent design analyses for the 
foundations of retaining structures, pavements, bridges, sewer tunnels, 
transmission towers, and industrial buildings; rr~paration of contracts 
and specifications~ evaluation and selection of sites for commercial 
airports; and report writing. 

: 

3492 Rev 1 
12/i8 



1973 -1975 Geotechnical EngineEw, Sargent and Lundy Engineers, Chicago, 
Illinois 

Responsible for geotechnical exploration program. Evaluation, selection 
and development of sites for nuclear and fossil power plants in lllinc•is, 
Ohio and Texas. Design analyses of plant foundations and earth 
structures. Review of PSAR and environmental reports. 

1972 -1973 Soils Engineer, Commercial Testing Laboratories, Denver, 
Colorado 

Design analyses for the foundation of industrial buildings, retaining 
walls and pipeline routes. 

Supervision of staff for geotechnical field investigations and laboratory 
testing~ 

1969 -1972 Geotechnical Doctoral Fellow, South Dakota School of Mines 
and Technology, Rapid City, South Dakota 

Research in rock slope stability, experimental rock deformation, in situ 
rock stresses, and rock strength characteristics and their influence on 
seismic activity. 

1961 -1969 Assistant Professor, University of Roorkee, India 

Teaching of graduate courses in rock mechanics and er1gineering 
geology. 

1960 -1961 Teaching Assistant, Bureau of Mines and Geology, India 

Experimental rock deformation. Measurement of magnetic and gravity 
anamolies. 

Technical Publications 

Measurement of In Situ Stresses in the Black Hills, South Dakota 
Ph.D. Dissertation, South Dakota School of Mines and Technology, 
Rapid City, 1972 
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JAMES D. GILL 

Education University of Manitoba, Winnipeg, Manitoba 
B.Sc. Civil Engineering, 1966 
M.Sc. Soil Mechanics and Foundation Engineering, 1970 

Professional 
Associations 

Amer:can Society of Civil Engineers- Ass!>ciate Member 
lnternationai Society for Soil Mechanics and Foundation Engineering -

Member 

Experience 

Canadian Geotoi:hnical Society - Member 
Association of Professional Engineers, Ontario, British Columbia, and 

Alberta 
Registered Professional Engineer, State of New York 

1966- Acres 

1977 Head, Civil and Geotechnical Departments 

Responsible for administration of staff of approximately 35 in the Civil and 
Geotechnical departments. Special consultant for strategic oil storage co:wersion 
project, Weeks Island Mine, Louisiana, for Gulf Interstate Engineering, Houston, 
Texas. Visiting lecturer in soil mechanics at the State University of New York, 
Buffalo. 

Responsible for civil and geotechnical contributions to the following projects. 

- Dam inspection and small hydro developments for Dan River lnc., Nebraska 
Municipal Power Pool, Vermont Electric Corporation, and Niagara Mohawk 
Power Corporation. 

- Siting studies and civil/geotechnical aspects of ERDA/EPRI energy storage study, 
Potomac Electric Power Company, Washington, D.C. 

- Evaluation of Wabana Mine, Bell Island, Newfoundland, for strategic oil storage 
under the National Strategic Storage Program and geotechnical investigation of 
Weeks Island Mine, Department of Energy, Washington, D.C. 

- Siting studies for hard rock and aquifer-based compressed air energy storage 
(CAES) plans and geotechnical/rock mechanics aspects of CAES plant design, 
California Energy Commission, Sacramento, California . 

Review of rm~thodology and siting studies for radioactive waste disposal sites in 
the Middle Piedmont, for Dupont, Savannah River Laboratories. 

- Trei1ton Falls and Granby hydro redevelopments, Niagara Mohawk Power 
Corporation, Syracuse, New York. 

Design of earth-fill Amos fly-ash retention dam, Winfield, West Virginia, and 
feasibility studies of underground pumped hydro in an abandoned mine, 
American Electric Power Service Corporation, New York, New York. 

• Design of the raising of a major tailings embankment involving analysis for 
liquefaction potential during seismic loading, Union Carbide Corporation. 

- Stabilization of Terrapin Point, Niagara Parks Commission, Niagara Falls, New 
York. 

1976 Staff Engineer, Geotechnical 

Responsible for design and coordination of 

- retention pond dikes, Union Carbide Corporation, Ashtabula, Ohio 
- mine waste r:.moff containment facilities, Union Carbide Corporation, Hot 

Spring$, Arkansas 
- foundation design, wastewater treatment facilities, Bethlehem Steel Corporation, 

Lackawanna, New York 
siting studies for underground pumped hydro/compressed air energy storag'e1 

Boston Edison Company, Boston, Massachusetts. 
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1974 Lend Geotechnical Engineer 

Formulation of investigation programs, staff coordination and geutechn,cal related 
~itudies for 

- feasibility studies of Wanita powerhouse, British Columbia 
- northern staging areas for pipeline construction for ':anadian Arctic Gas 
- transmission line from Twin Gorges to Hay ~. :.., , Northern Canada Power 

Commission 
Red Deer River off-stream storage study, Capital City Weir, Edmonton. 

Geotechnical aspects of preliminary design and feasibility of Capital City Weir, 
design and construction of McMahon Stadium artificial turf, and foundations for 
Calgary International Airport refueling systems. 

Studies into use of spray· on sealants for petroleum storage dikes in the North. 

Geotechnical coordinator responsible for design of Amos fly-ash retention dam, 
Winfield, West Virginia1 including supervision of 3-dimensional stability and finite 
element analyses. 

1973 Geotechnical Engineer 

Technical consultation and construction supervision including blast monitoring and 
geological mapping for Nilo Pe.cranha drainage tunnel, Brazil. 

As Geotechnical Coordinator, responsible for excavation J.;;sign of major railway 
relocation, main earth-fill dam and saddle dam design on sensitive Leda clay 
foundation, Arnprior gene;:rating station, Arnprior, Ontario. 

As Senior Engineer, construction supervision of drainage tunnel, power tunnels, 
excavation, grouting and dninage works, and monitoring of dam and powerhouse 
instrumentation, Sirikit power project, Thailand. 

Responsible for foundation design on variety of projects including field investigation 
and design of foundations and tailings dam for 300-ton/d ore milling plant in the 
Yukon Territory; work involved supervision of access road construction through 
mountainous and permafrost terrain. 

196i Graduate Student, University of Manitoba, Winnipeg, Manitoba 

Cc:;rse work in advanced soil mechanics, foundation engineerir.g, hydrology, 
hydratJiics~ flood control and river morphology. 

1966 Field Engin~er 

Supervision of field investigation programs for Lower Notch generating station, 
Ontario. 

Construction supervision of dikes and flood control works, Red River Floodway, 
Winnipeg, Manitoba. 

Technical Publications 

The Bulk Modulus and Shear Modulus of a Lake Agassiz Clay1 7969 
(Unpublished Master's thesis) 

The Foundation of the Sirikit Powerhouse 
Presented to 1976 ASCE Geotechnical Specialty Conference on Rock Foundations 
and Slopes, Boulder, Colorado (James D. Gill and Leib Wolofsky) 

Economical Investigation for Energy Storage Projects 
Presented to 18th Symposium on Rock Mechanics, Keystone, Colorado, 1977 (John 
D. Lawrence, Michael J. Hobson, and James D. Gill) 

Water Compensated CA ES Cavern Design 
Presented to Asilomar Conference on Compressed Air Energy Storage, 1978 (James 
D. Gill and Michael J. Hobson) 

National Strategic Crude Oil Storage in the Weeks Island Salt Dome Mine: I. 
Geotechnical Evaluation 
ASME Energy Technology Conference, Houston, Texas, 1978 (A. Mahtab, D. W. 
Lamb, L. Van Sambeek and]. D. Gill) 
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THOMAS W. GWOZDEK 

Education State University of New York at Buffalo, Buffalo, New York 
B.S. Civil Engineering, 1971 

Professional Licensed Professional Engineer 
Associations New York State No. 53235 

Experience 

1971 --Acres 

197 4 Project Engineer, Civil, Acres American Incorporated 

Project engineer for design of mine waste and runoff treatment facilities ' 
including retention ponds and treatment plant for Union Carbide 
Corporation, Hot Springs, Arkansas. 

Cost and economic evaluations for hydroelectric and pumped storage 
developments in New England for Corps of Engineers, New England 
Division. 

Civil coordJnator responsible for all civil and structural engineering 
aspects for an industrial process facility for Union Carbide Corporation. 1 

Responsibilities included development of design criteria, supervision of 
design and drafting, and coordination with mechanical and electrical 
aspects of the project . 

Civil project engineer for rotary forge foundation and support structures 
for a U.S. Army Corps of Engineers arsenal. Responsible for 
development of design criteria, supervision of design and drafting, and ; 
preparation of contract documents. 

Participated in conceptual and preliminary design engineering and 
preliminary construction cost estimates for an underground oil storage 
facility and a pumped storage hydro development. 

1973 Structural Design Engineer 

Structural design engineer responsible for design of various foundations, : 
buildings and structures for industrial facilities. Foundation designs ·' 
included compressors1 industrial equipment and buildings. Structural 
designs included gas ductwork, buildings, and a 6,000-foot, 16-inch , 
diameter oxygen pipeline and supports. 

Resident engineer for construction of caisson foundations for 
high-voltage transmission lines for Rochester Gas and Electric: 
Corporation. Responsible for general contract management, construction. 
inspection and supervision, cost estimates, payments and record keeping. 
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1972 Engineer 

Coordinated engineering activities for wind tunnel model studies to 
determine stack effluent dispersion. Responsible for setting up test 
program, calculation of effluents from data received, report preparation, 
and liaison. 

As construction engineer, participated in on-site field inspection, 
quality ccmtrol assurance, general contract supervision, cost estimates, 
payments1, scheduling, and lab testing of soils. The projects involved 
were insfc:tllation of rock stabilization devices in a gorge face, installation 
of a tie-back wall system for the foundation of an industrial building, 
and construction of a 150-foot high, earth- and rock-fill darn. 

1969 -1970 Land Surveyor, Engineering Department, City of Niagara Falls, 
New York 
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JOHN W. HAYDEN 

Education 

Professional 
Associations 

Ex~erience 

1973- Acres 

Carnegie-Mellor. University, Pittsburgh, Pennsylvania 
Ph.D. Civil Engineering (Major in Water Resources/Environmental 
Engineering), 1963 

Registered Professionail Engineer, New York No. 52331, Minnesota 
No. 10891 

1973 Mar.~ager, Special Services 

Manager of the Chesapeake Bay model study for the Corps of Engineers. The. model, 
housed in a 14-acre building is an estuarine model of the entire bay plus all significant 
freshwat~r inflows. 

Techni.cal Director for development of methodology for assessing the economk impact 
of mt.)difying the cooling water discharge systems of large thermal power stations 
inclt"ding 

Encino power generating station, four 250-MW oil-fired once-through cooling 
system for San Diego Power and Light Company 

.. Zion 2,000-MWe nuclear power generating station, Commonwealth Edison 
Company, Lake Michigan 

- Donald C. Cook, two 1,1 00-MWe nuclear power generating station, American 
Electric Power Service Corporation. 

Measurement of the impact on air quality of the emission from Niagara Mohawk 
Power Corporation four 1 00-MW coal-fired Huntley Station. 

Assessment of physical impact of cooling water discharged from large power generating 
stations including 

- Perry 2,200-MWe nuclear power generatiPg station, Cleveland Electric Illuminating, 
Perry, Ohio 

- Sterling 600-MW coal-fired electric power genfrating station, Rochester Gas and 
Electric Corporation 

- Nine Mile Point thermal generating station (Unit 1, 610 MW and Unit 2, 1,100 MW) 
for Niagara Mohawk Power Corporation 

- Fitzpatrick 850-MWe nuclear generating station, Power Authority of the State of 
New York. 

1971 - 1973 Metropolitan Council, Minneapolis-St. Paul Area 

Manager of the Physical and Natural Resources program of the Metropolitan Council, 
responsible for preparation and adoption of the Water Resources Chapter of the 
Metropolitan Development Guide for the Metropolitan Council seven-county planning 
area, including the establishment of a public participation program, liaison with local 
governmental units, and conducting public hearings prior to adoption of the Guide. 

Directed a detailed mapping study of all storm and combined sewerage systems in the 
Metropolitan area. 

Represented the Metropolitan Council on the Steering Committee of the U.S. Army 
Corps of Engineers Upper Mississippi River 11 Level 811 study. 
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Represented the Metropolitan Council on the task force responsible for the adoption 
of QUAL II to the Mississippi, Minnesota, and St. Croix rivers system in the 
Metropolitan area. 

Developed guidelines for acceptable types of land ust:- relative to soil type, slope and 
location including wetlands, floodplains and lake frontage. 

1969- 1972 Consultant, Water Resources Engineering, Barr Engineering Company, 
Minneapolis, Minnesota 

Participated in the development of a mathematical model for urban watershed analysis. 

Participated in the development of nonstructural flood control plans for the Bassett 
Creek and Riley-Purgatory Creek watersheds. 

Participatecj in water resources study of the Minnesota portion of the Lake Superior 
watershed. 

Hydraulic analysis of Rum River dam at Anoka, Minnesota; design and preparation of 
specifications for the tainter gate and stilling basin. 

Model tezt and hydraulic design of St. Cloud Dam across the Mississippi at St. Cloud, 
Minnesota. 

1964- 1972 Assistant/Associate Professor, Associate Department Head, D~partment of 
Civil and Mineral Engineering, University of Minnesota 

In charge of undergraduate fluid mechanics courses. Teaching and research in water 
resources with particular emphasis on fluid mechanics and geohydrology. Prinicpal 
investigator foi the following studies: 

- unsaturated flow through porous media 
- erosion of cohesive soils 
- model studies of chlorine dispersion in turbulent pipe flow 

study and hydraulic design recommendations for the intake and discharge structures 
for Zion nuclear power station 

- .seepage and stability analysis ofTaconit~ tailings basins 
- hydraulic study and development of de!iign recommendations for the expansion of 

Encina power plant intake system 
- study of hydraulic pressures acting on Zion nuclear power sti.tion intake structure 

due to wave aetion 
study of ternperatur~ distribution in lake near discharge structure 

• model study and analysis of condensing system for D.C. Cook nuclear power plant. 

1962- 1964 First Lieutenant, U.S. Army Engineer School, Fort Belvoir, Virginia 

Technical Publications 

In excess of twenty-five publications. 
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ROBERT R. HENSCHEL 

Educ.:.tion State University of New York at Buffalo, New York 
B.A. Geology, 1971 

Professional Association of Engineering Geologists - Member 
Associations American Society of Civil Engineers - Member 

Experience 

1973 -Acres 

1978 Geotechnical Design Engineer 

Responsible for preliminary design and selection of an instrumentation 
system to monitor the stability of the service shaft at Weeks Island Salt 
Mine in Louisiana, during and following conversion of the mine for 
long-term storage of crude oil. 

Responsible as Project Engineer for final design and preparation of 
contract documents for remedial works at Terrapin Point in Niagara 
Falls, New York, and for selection and supervision of installation of 
instrumentation to monitor movements in the rock mass. 

Responsible for field supervision of 

- shallow drilling investigation for PEPCO UPH/CAES project near 
Washington, D.C. 

- geotechnical investigation at Terrapin Point in Niagara Falls, New 
York, to provide additional information for final design of remedial 
works 

- foundation investigation for NFTA Light Rail Rapid Transit, Buffalo, 
New York 

- additional drilling and piezometer installation at Ironton Mine, 
follvw-up to 1976 geotechnical investigation, Federal Energy 
Administration 

- geotechnical investigation to assess the suitability of Weeks Island Salt 
Mine, Weeks Island, Louisiana, for storage of crude oil, Federal 
Energy Administration 

construction of retention pond dikes, Union Carbide Corporation, 
Ashtabula, Ohi.o 

- final certification inspection of I ro.nton Mine, Federal Energy 
Adrn inistration, I ron ton, Ohio 

- foundation investigation, Bethlehem Steel Co., Lackawanna, New 
York. 

Responsible for research and development of deep drilling methods and 
techniques currently in use and preparation of contract documents for 
the drilling of a 5 ,000-ft deep hole for PEPCO UPH/CAES project near 
Washington, D.C. 
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Responsible for geotechnical evaluation and assessment of the Wabana 
I ron Oie Mine in Newfoundland as a potential site for storage of crude 
oil, as part of DOE strategic petroleu rn reserve program. 

Responsible for desigr. of raising scheme for an existing tailings dam for 
Union Carbide Corporation in Hot Springs, Arkansas, including internal 
drainage system, embankment sections, stability analysis, quantity and 
cost estimates, plans and final design report. 

Responsible for preparation of drilling contiact for geotechnical 
investigation of Central Rock limestone mine in Lexington, Kentucky, 
as part of the Federal Energy Administration oil storage program. 

1976 Geotechnical Engineer 

Responsible for field supervision of 

- foundation investigation for an earth-filf fly-ash retention dam, Union 
Carbide Corporation, Marietta, Ohio 

siting study for a pumping station in an open-pit vanadium mme, 
Union Carbide Corporation, Hot Springs, Arkansas 

- geotechnical investigation to assess the suitability of a limestorrt: mine 
in Ironton, Ohio, for storage of crude oii, Federal Energy 
Administration 

- rock-scaling operations at Prospect Point, Niagara Falls, New York. 

Responsible as Project Engineer for evaluation and assessment of the 
short-term stability and preliminary design of remedial works at 
Terrapin Point, Niagara Falls, New York. 

Responsible for study on conversion and development of technical 
requirements for geotechnical confirmation of selected mined caverns 
for underground crude oil storage, Federal Energy Administration. 

Responsible for preparation of conceptual estimates for Yards Creek 
underground pumped storage power development. 

1975 Geologist 

Responsible as Senior Geologist/Senior Drill Inspector for the technical 
quality of the drilling, in?pection, geologic logging, and soils testing 
during foundation investigation for a hydroelectric development in Gull 
Island. Labrador. 

Responsible for field supervision of 

~ foundation investigation, pile load test, and foundation construction, 
General Dyanmics, Charleston, South Carolina 

• installation of caisson foundations, Rochester Gas and Electric 
Company, Rochester, New York 

- construction of Cardinal fly-ash retention dam for American Electric 
Power Service Corporation in Brilliant, Ohio, including a 240-ft high 
earth- and rock-fill embankment, emergency spillway, grout curtain, 
pressure relief and underdrainage systems. 

Responsible for preparation of geotechrical data for bidders for Amos 
fiy-ash retention dam, Winfield, West Virginia. 
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DAVID E. HEPBURN 

Education Stafford College of Technology, U.K. 
Institution of Electrical Engineers, Diploma, 1952 

General Electric Company, Schenectady, New York 
Power Systems Engineering, Diploma, 1962 

Ordre des lngenieurs du Quebec - Member Professional 
Associations Association of Professional Engineers, Ontario - Member 

Institute of Electrical and Electronics Engineers - Associate 
Member 

Institution of Electrical Engineers, U.K. - Fellow 

Languages English, French 

Experience 

1965 -Acres 

1978 Manager of Engineering 

Responsible for administration of all technical departments m the 
Ni'il.gara Falls office. 

1975 Divisional Chief Electrical Engineer 

Technical review of electrical work and staffing levels for Company 
offices in Ontario and Quebec. 

Quality assurance duties on balance of plant for Wolsung-1, a 600-!VlWe 
CANDU nuclear station in Korea. 

Addition of four 185-MW hydroelectric generators and associated 
500-kV substation, Tarbela, Pakistan. 

Preparation of fully detailed purchase specification for computerized 
load dispatch system for 400-kV Iraq Supergrid. 

Team member on power system studies in Tanzania, Iraq, Pakistan, and 
I ndonc:;:::1. 

1971 Head, Electrical Department 

Design of manganese oxide recovery project for Union Carbide, 
including manipulation of ladle car carrying 75 tons of molten meta.: at 
3,500 deg F. 

Administration of department and supervrs10n of projects including 
300-MV A urban core substation and estimates on a + 450-kV de 
transmission scheme in North Dakota. Studies and cost estimates for 
underground pumped storage schemes, conventional hydro plants and 
various industrial projects. 

Responsible for production of all electrical con~truction drawings, 
schematics and cable schedules for Churchill Falls hydro project. 

Conceptual design for a 2,000-,¥1\V uranium enrichment plant for 
BRINCO. 
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1969 System Pl·anning Engineer, Dacca, 
Consultancy to East Pakistan (Bangladesh) 
Development Agency 

Bangladesh, 
Water and 

General 
Power 

Advisor on technical, financial and administrative matters relating to the 
planning and financial policy of the power system, and assistance in 
negotiations with international agenGies for loans in excass of 
$25,000,000. 

1966 Head, Electrical Department 

Administration of the department and electrical engineering 
responsibility for• hydroelectric generation, construction, utility 
transmission and distribution, thermal power generation} inorganic, 
chemical, petrochemical and food industry projects includi.·ig 

a 25-MV A construction power system and technical specifications for 
500-MVA, 15-2.40-kV, 3-phase power transformer and 240-kV cables 
and auxiliary equipment for 5,225-MW Churchill Falls power project 

- an electrolytic plant for production of sodium chlorate, incorporating 
aluminum bus work rated at 25,000 A, 900 V de 

- long-range planning studies for electric power systems in eastern 
Canada, involving cost analyses of generation and transmission at 230 
kV, 345 kV and 500 kV 

- underground electric power supply systems, indoor substation and 
electric steam g,en~erator installations for industrial plants. 

1965 Engineer 

Responsible for electrical engineering designs, specifications, review of 
manufacturer's work, coordination of generating units, and auxiliary 
systems, Manicouagan 1 hydroelectric development, Quebec. 

1959 -1965 Shawinigan Water and Power Company, Montreal, Quebec 

1963 Supervising Engineer, Projects Division 

SJ.Jpervision of design engineering for 132-,230- and 345-kV stations on 
Company system. 

1962 Project Engineer, Systems Engineering Department 

Coordination of the conversion of hydroelectric power stations to 
remote supervisory control anJ investigation of equipment failures. 

1961 - 1962 Advanced Studies, P·ower Systems Engineering Cours~e, 
General Electric Company, Schenectady, U.S.A. 

1959 Enginee~r, System Planning Department, Analytical Division 

Load flow studies, fault calculations and stability studies using 
computers and network analyses, including planning studies for 345·kV 
I ine lie Maligne at Quebec City, and preparation of specifications for 
circuit breakers, and transformers. 
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IAN P. G. HUTCH I SON 

Education 

Professional 
As~0ciations 

Experience 

1976- Acres 

University of Cape Town, Cape Town, South Africa 
B.Sc. Civil Engineering, 1967 

University of the Witwatersrand, J ohannes·burg, Scuth Africa 
Graduate Diploma in Civil Eniineering, 1974 
(Hydraulic Engineering and SoH Mechanics) 
Ph.D. Hydrology and Hydraulic Engine~!ring, 1976 

Association of Professional Engineers, Ontario- Member 
Canadian Water Resources Association- Member 
American Society of Civil Engineers- AsS(tcfate Member 
South African Institution .of Civil Engineer::;- Member 
South African Council for Professional Eng;ineers- Registered Professional 

Engineer 

1976 Project Engineer, Water Resources 

Responsible for all hydr.ologic and hydraulic aspects for the feasibility design of an 
80-MW hydro plant on the Upper Salmon River) Newfoundland) and a reconnaissance 
level planning study involving 18 potential hydro schemes in 5 basins along the eastern 
shore of Lake Superior. 

Hydraulic Coordinator- responsible for fluvial hydraulic input to the design of three 
ports on the upper Amazon, Peru. Planning and arranging training courses and study 
tours for Peruvian Nationals in Canada. Planning and supervision of implementation of 
a permanent potamological data gathering unit on the Ucayali River. Planning and 
design of a 54-MW hydropower plant on the St. Marys River at Sault Ste. Marie~ 
Ontario. Preliminar.y design of a hydroelectric scheme on the Spanish River) Ontario. 

Project Engineer - for a hydraulic and envirr.>Prnental study of Porcupine Lake near 
Timmins, Ontario. Conceptual design of a cu.nbiriea highway bridge and dam structure 
on the Bartholomew River, New Brunswick. f-iood forecasting study, Rideau River 
basin, Ontario. 

Hydrologic Consultant - for development and application of a mathematical water 
balance model to the Oldman River system in southern Alberta. Evaluation of 
hydropower potential in Tanzania. Flood damage reduction study for the Red Deer 
River and Sundre, Alberta. Flood damage redliction study for the Jock River at 
Richmond, Ontario. 

Principal Investigator - 1·egional flood frequent:.y analysis for the Province of New 
Brunswick. 

Design Engineer - hydraulic design of effluent tre.atment ponds for industrial plant in 
Ashtabula, Ohio. Hydraulic design of treatment facilities for cont;:tminated runoff and 
of floodwater drainage facilities for open-pit mining operations in Hot Springs, 
Arkansas. 

Business Development - engaged in writing proposals for large international 
hydroelectric, irrigation and rural development projects. 

1970- 1976 Research Officer, Hydrological Research Unit, University of the 
Witwatersrand, Johannesburg, Sot:1th Africa 

Development and application ofl mathematical models for managing surface water 
systems such as swamps, lakes, rivers and estuar;es. Two major projects involved the 
modeling of the hydrology, the effects of irrigation on the lake's water supply, and the 
water level and salinity regime of St. Lucia Lake in Natal, South Africa, for the ~a tal 
Provincial Administration and the 'ilodeling of the flow regime of a swamp svstem in 
Botswana to aid the development of the water supply for Anglo American Corporation 
diamond mine. 

3118Rev4 
12/78 

i • 

I 
I 
I 
! 
! 

I 
I 
I 
I 
r 
! 



'· 

Supervised much of the field data collection required for the St. Lucia Lake project. 

Consulting work - hydrologic studies for water supplies to industrial and mining 
developments in Lesotho and the Transvaal, South Africa. 

Lectured to graduate and undergraduate students in the fields of hydrology, 
mathematical modeling, and water resources project economics. 

Supervised M.Sc. theses involving mathematical modeling of the water and salt 
circulation in a coast41 lagoon and the sediment movement in a proposed nuclear 
power plant cooling-water intake facility on the coast. 

Alternate member of a government committee set up to establish means of improving 
irrigation practices and efficiencies in sugarcan~ farming. 
Undertook two study tours. 

1976 6 waeks in the United States and Canada visiting consultants engaged in 
water quality modeling in urban and rural catchments, rivers, lakes and bays. 

• 1973 6 weeks visiting hydrological and hydraulic institutions in Portugal, 
England, Finland, Denmark and the Netherlands. 

1969- 1970 Engineer, Technical Computing Company, Johannesburg, South Affica. 

Engaged in the development and applicatlon of computer programs covering various 
aspects of structural analysis, reinforced and prestressed concrete design and 
lwdraulics. 

1968 - Graduate Student, University of the Witwatersrand, Johannesburg, South Africa 

Attended graduate courses in hydraulics, hydrology, irrigation engineering, soil 
mechanics, foundation engineering, industrial economics and accounting. 

Technical Publications 

A Mathematical Model to Aid Management of Outflow from the Okavango Swamp, 
Botswana 
journal of Hydrology, Vol. 19, No.2, June 1973 

The Okavango Delta- Ways of £valuating the Economic and Environmental Impact 
of Mass Transport of Water 
Presented at the 5th Quinquennial Convention of the South African I nsti~Lite of 
Civil Engineers, "Transportation and the Environment", Johannesburg, South Africa. 
August 1973 

A Mathematical Sediment Model for a Sea Water Intake Basin 
Presented at the Conference on Marine and Fresh Water Research in Sou thew Africa. 
Port Elizabeth, South Africa. july 1976 (coauthor) 

Lake St. Lucia - /vfathematical Made/ling Oild £valu~tion of Ameliorative 1Vfeasures 
The Civil Engineer in South Africa, Transactions of the South African Institution of 
Civil Engineers, South Africa,. Vol 19, No. 4. April 1977 

Lake St. Lucia - The Computer Points the Way 
African Wildlife, Vol 31, No.2: April/May 1977 

/vlathematlcal /vlodel/ing of Water Level and Salinity Regions in Some South African 
Lake and Estuary Systems 
Presented at the Se•1enteenth Congress of the In ternatic11al Association for 
Hydraulic Research (IAHR), Baden-Baden, Federal Republic of Germany. August 
1977 

Regional Flood Frequency Analysis for .Yew Brunswick 
Presented at the Canadian Hydrology Svmposium: 77-Floods, in Edmonton, 
Alberta, Canada. August 19ii 

A Svstematic Approach to Flood Risk Mapping 
Presented at the International Svmposium on Risk and Rdiabilitv in Water 
Resources, in Waterloo, Ontario, Canada, June 1978 

.Hodelling the Water and Salt Balance in a Shallow Lake 
Ecological Modelling 4 (1978) 211 - 235 
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D. WILLIAM LAMB 

Education Imperial College of Science and Technology, University of London, 
London, England 
B.Sc. (Honours) Civil Engineering, 1953 

Institution of Civil Engineers, U.K. - Member Professional 
Associations International Society for Soil Mechanics and Foundation Engineering 

Member 
Council of Engineering Institutions, U.K. - Chartered Engineer 

Experience 

1969- Acres 

1977 Executive Engineer, Power and Heavy Civil Division 

Responsible for pavement design for Tribhuvan Airport, Kathmandu, Nepal, 
pavement and airport lighting projects for Niagara Falls, New York Airport. 

Proposal preparation; management and supervision of civil engineering projects 
including earth-fill dams; studies for reuse of dredged material disposal 
areas, transportation ~enter, remedial works at Niagara Falls gorge, fly-ash 
utilization, and for feasibility of using fly ash in water-retaining structures. In-house 
civil engineering and foundations consultant. 

Chief engineer for master plan study for new international airport, jakarta, 
Indonesia, responsible for all civil engineering works, site investigations, aircraft 
pavements and lighting, site development, and drainage. 

1973 Manager of Engineering 

Administration and job assignments for the engineering and technical personnel of the 
company and quality control of engineering and drafting work. 

1969 Senior Soil Mechanics and Foundation Engineer 

Supervision of constrUCtion of a 200-ft high earth dam for fly-ash retention at 
Brilliant, Ohio. 

Foundation and structural design for electrical substations, facilities and pollution 
control equipment at thermal power stations, a multistory rotating hotel in New 
York State, and various industrial installations and transmission line towers . 

Planning, supervision and assessment of geotechnical investigations; preliminary 
designs involving excavation slopes; dewatering, piling, backfiHing and groundwater 
control for marine facilities in South Korea, Newfoundland, Taiwan and Puerto 
Rico. 

D e s i g n , co n t r a c t d o cum en ts and construction supervision for 
extensions/improvements to the taxiways and terminal apron evaluation using 
dynamic testing techniques of the main instrument runway, and installation of 
runway lighting at Niagara Falls International Airport, New York. 

Site investigations and geotechnical design of compacted earth-fill conservation dams 
for an e;<tension to a float glas5 plant and for a lakeshore site evaluation for a major 
industrial development involving land and marine works. 

1955 - 1969 Scott, Wilson. Kirkpatrick and Partners, London, England 

1968 Project Engineer, London, England 

Engineering report on site development, including field investigations of deep soft 
deltaic and floodplain deposits, preliminary foundation design, flood control 
facilities, service systems, Asian Institute of Technology, Bangkok, Thailand. 

3204 Rev 0 
12/77 



i 
I 
I 

f 

I 
! 

I 
f 
t 
! 

I 
I 
l 
I 
i 
I 
I 

I 

I 
i 
I 

Water supply scheme, including a 35-mile long pipeline, pumping station and 
reservoirs, Muscat, Arabian Gulf; 

1963 Project Engineer, Hong Kong 

Report on future raising of the main dam, Plover Cove Water Scheme, Hong Kong. 
Technical and economic feasibility studies of seaward extensions of the existing 
reclamation and runway and taxiway pavements, including site investigations, 
borrow area evaluations, preliminary seawall design in 40 ft of water exposed to 
typhoons, drainage systems; concrete and asphalt pavements, Hong Kong 
International Airport. 

Participation of first Southeast Asian conference of Soil Mechanics and Foundation 
Engineering, Bangkok, Thailand, April 1967. 

Directed a land reclamation and development project, including__ excavation of 7 
million yd3 of rock and soft material, dredging of 1 million yd~ of seabed mud, 
construction of a large, pile reinforced concrete highway storm culvert, 2 miles of 
seawall and a typhoon shelter breakwater, and a 4-lane highway on reclaimed land 
in Hong-Kong. 

Supervised engineering design and specifications for a casting basin of cellular 
cofferdams for immersed-tube tunnel elements; land and marine site investigations 
for tunnel approaches, Cross Harbour Tunnel, Hong Kong. 

1960 Senior Assistant Engineer, Hong Kong 

Evaluations of soil borrow areas; supervision of marine boring investigations; design 
and construction supervision of a large-scale "test mound" to study placement 
techniques and behavior characteristics of soil when deposited through water; 
design, manufacture and installation of piezometers and settlement gauges, Plover 
Cove Water Scheme, Hong Kong. 

Supervision of the soil mechanics testing laboratory. 

Technical Publications 

Decomposed Granite as Fill Material with Particular Reference to Earth Dam 
Construction 
Hong Kong joint Group of the ICE, lEE, and IME Symposium on Hong Kong Soils; 
1962 

Ash Disposal in Dams, Mounds, Structural Fills and Retaining Walls 
Third International Ash Utilization Symposium, Pittsburgh, Pa., U.S.A., 1973 
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Education 

Professional 
Associations 

Experience 

1955 -Acres 

University of Toretnto, Toronto, Ontario 
B.A.Sc. Civil Engineering, 1945 

Cornell University, Ithaca, New York 
M.R.P. Regional Planning, 1947 
Imperial College of Science and Technology 

9J~~- Civil Engineering, 1955 
University of LunQQl1; London, England 

Ph.D. Soil Mechanics and Foundation Engineering, 1955 

Association of Professional Engineers, Ontario and 
Newfoundland -- Member 

Association of Professional Engineers, British Columbia -
Associate Member 

Engineering Institute of Canada - Fellow 
American Society of Civil Engineers - Fellow 
Institution of Civil Engineers, U.K. - Fellow 
Geological Society of America - Member 
American Concrete Institute - Member 
American Railway Engineering Association - Member 

1976 Director, Acres 1975 Limited 
1971 Director, Vice-President and Senior Consultant, Acres Consuiting 

Services 
1964 - 1971 Director, Acres Limited 
1964 - 1969 Director and President, H.G. Acres & Company Limited 
1962 - 1964 Director and Vice-President 
1955 - 1962 Head, Geotechnical D~partment 

In his association with Acres, Dr. MacDonald has been involved in the 
f o II owing projects in technical, administrative or policymaking 
capacities. 

Canada - Churchill Falls power project; Gull Island power project; Mica 
project; Kettle Rapids generating station; Long Spruce generating 
station; Limestone gt~nerating station; Lower Notch generating station; 
Arnprior generating station; Mactaquac development; Manicouagan 2 
development; Grand Rapids generating station; Bersimis No. 2 project; 
Lake Ste. Anne Dam; Chute-des-Passes project; Beauharnois No. 3 
project; McCormick Dam projects, No. 2 and No. 3; Kelsey generating 
station; Laurie River No. 2 generating station; Strathcona development; 
Ladore Falls development; Ash River development; Portage diversion 
structure; Churchill River diversion; Red River floodway, Inlet and 
Outlet Works; Westerly Water Purification plant, Toronto; Thorold 
tunnel; Townline and Road/Rail tunnel, Weiland, Ontario; Conestoga 
Dam; Finch Dam; Saint John thermal station; Atikokan thermal 
generating station; Mackenzie Valley pipeline studies; Arctic Ocean 
offshore drilling studies; Downie slide investigations 

U.S.A. - Amos Dam, Cardinal Dam 

Pakistan - Warsak project; Shadiwal 

Colombia - Alto Anchicaya development 



Ghana - Kpong hydroelectric project. 

Technical involvement in these and other projects has been largely in 
the heavy civil engineering and geotechnical fields, and it has included 
all ph<lSes such as explorations, studies, laboratory investigations, 
preliminary and final designs, and field supervision. Particular fie!ds of 
technical involvement have been with excavations, foundations, 
cofferdams, dams and dikes (earth fill, rock fill and concrete), tunnels, 
shafts and underground openings, channels, unwatering and seepage 
problems, groundwater studies, and river regulation works. 

Numerous other projects have involved contract and project 
management, staffing, claims settlement Jnd arbitrations. 

1951 -1 9 55 Postgraduate Student, l m perial College of Science and 
Technology, University of London, London, England 

Research in the fields of soil mechanics and foundation engineering, 
with particular ref€r@nce to the settlements of structures on soil. 

1947 -1951 Engineer, Toronto Transportation Commi~£!on, Toronto, Ontario 
. 

Foundation investigations, structural designs, and material testing for 
tht~ Yonge Street subway. 

Committf!es 

National Research Council of Canada 
Member, Associate Committee on Geotechnical Research, 1970 - 1976. 

International Society for Soil Mechanics and Foundation Engineering 
Vice-President (North America), 1969 - 1973 
Chairman, Conference Procedures Committee, 1969 - 1971 

UNESCO 
Member, Working Group on Seismic Phenomena Associated with Large 
Reservoirs (Representing I SSM FEL 1970 - 1975 

Science Council of Canada 
Member, Earth Science Committee, 1968 - 1970 

International Commission on Large Dams 
Canadian National Committee 
Member, Executive Committee, 1968 - 1976 

Consulting Engineers of Ontario 
Member, Board of Directors, 1976 - date 
President, 1978/79 

Techr1ical .PubHcations 

Dr. MacDonald is the author of a number of technical papers on dam 
and cofferdam construction, building settlements, and other technical 
subjects. 
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I SONGTHARA OMKAR 

Education 

Professional 
Associations 

Experience 

1979 - Present 

1975 - 1979 

1972 - 1975 

1969 - 1972 

Colorado State University, Fort Collins, Colorado 
B.S. C. E. 196S, M.S. C. E. 1957 

American Society of Civil Engineers 
Association of Energy Etonomists 
Midwestern Society of Engineers 
International Commission on Irrigation and Drainage 
(U.S. Committee on Irrigation, Drainage, and Flood 
Control) 

Hydroe 1 ectri c Planner, Acr·es American, Incorporated 

Responsible for directing hydroelectric planning ar.d 
feasibility studies. Directs and prepares system 
studies for utility client$. 

Engineer, Harza Engineering Company, Chicago, Illinois 

Conducted economic, market, and hydraulie studies for 
water resource projects. Group leader for the project 
investigating "The Magnitude and Regional Distribution 
of Needs for Hydropowern, as a part of the Corps of 
Engineers' National Hydropower Study. Involved in not 
less than twelve other studies concerned with water 
resources, hydroelectric power, irrigation and energy 
storage projects in North, Central and South America and 
the Middle East. 

Planning Engineer, United Nations Economic and Social 
Commission for Asia and the Pacific, Bangkok, Thailand 

Conducted economic and technical analyses of water 
resources projects in the Lower Mekong River Basin in 
Cambodia~ Laos, Thailand, and Vietnam. Developed an 
inventory of hydroelectric power potential for Cambodia, 
Laos, Thailand, and Vietnam, including preliminary designs 
of dams and powerplants and project costs. Developed 
methodology for making economic analysis of hydroelectric 
projects in the Lower Mekong Basin. Studied and identi­
fied projects for early development to meet irrigation 
requirements in the Lower Mekong Region. · 

Engineer-in-Charge, United Nations Development Program, 
Area Office for Coordination of Investigation of the 
Lower Mekong Basin, Phnom Penh, Cambodia. 

JL Organized field investigations to provide Cambodian 
Government with advisory services concerned with water 

ll., resotJrces. Made cost estimates and monitored construction 
Jk of a small hydroelectric/irrigation project. 
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PARIMAL C. PAL 

Education Calcutta University, Calcutta, India 
B.E. {Civil), 1959 

UniversitY of Micliigan, Ann Arbor, Michigan, U.S.A. 
M.Sc. (Civil .Engineering), 1964 

Professional Order des lngenieurs du Quebec - Member 
Associations 

Languages English, Hindi, Bengali 

Experience 

1978 -Acres 

1978 Project Engineer 

Participation in EPRI/ERDA research development project for Potomac 
Electric Power Company involving a i ,000-MW·h underground pumped 
hydro scheme. Responsible for coordination, design ana optimization of 
all civil and structural related works including upper and lower 
reservoirs, shafts and penstocks etc. 

1974 -1978 Senior Structural Engineer, Asselin, Benoit, Boucher, Ducharme, 
Lapointe Inc. (Tecsult International Limited) Montreal, Quebec. 

Responsibilities included 

structural design of steel surge tank and central concrete pier of 
spillway, Outardes 2 project, Quebec 

- supervision of civil structural design of grain and cold-storage facilities 
at Port Santos, Rio ~e janiero, Brazil 

- design of concrete spillway, service bridge and diversion tunnel 
concrete structure, LG-2 hydroelectric project, Quebec 

- supervision of design for low-head powerhouse, including structural 
steel, LG-1 project, james Bay, Quebec 

1969 = 1973 Senior Engineer and Group Leader, U.S.S. Consultants of 
Canada Ltd., Montreal, Quebec 

Responsible for design of crusher building structural steel, concrete 
crushed ore storage, conveyor galleries, steam plant and concentrate 
handling facility, including concrete load~out silo and steel A-frame 
structure for support of stockpiling conveyor, Mt. Wright project, 
Quebec Cartier Minings. 

1965 -1969 Senior Engineer, C. D. Howe Company Ltd., Montreal, Quebec 

Structllral design for various projects including 

- grain handling and storage facility, Louis Dreyfus Corporation, at 
Port Cartier, Quebec 
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concrete crib dock, including superstructure, shipping gallery and 
transfer tower for new ore loading dock at Seven lsfarrds, Iron Ore 
Company 

- structural steel and foundation for dry grindin~ mill building for 
pelletizing plant, Wabush Mine 

- analysis of structural steel for Taiwan research reactor building, 
including cost estimates and specifications. 

1965 - Design Engineer, H. J. Kaiser Company Canada Ltd., Montreal, 
Quebec 

Design and analysis of structural steel and foundation for heavy 
industrial structure, conveyor gallery, and concrete tower for cement 
plant. 

1964 -1965 Str.Jctural Designer, Foster Wheeler Corporation, Livingston, 
New jersey 

Structural design and analysis of open steel frameworks for large steam 
generators. 

1961 -1963 Instructor, School of Engineering, Tuskegee Institute, Tuskegee, 
Alabama 

Teaching of theory of structure, strength of material, and engineering 
drawing. 

1959 -1961 Assistant Engineer, Housing Directorate, Government of West 
Bengal, India 

Analysis and design of reinforced concrete structures and supervision of 
construction. 
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PETER RODRIGUE 

Education University of Manitoba, Winnipeg, Manitoba 
B. Sc. Mechanical EngineeringF 1971 

Professional Association of Professional Engineers, Manitoba -
Associations Member 

Experience 

1976- Acres 

1971- 1976 Crippen Acres Engineering 

1978 Senior Mechanical Engineer, Acres American Incorporated 

Preliminary mechanical design for redevelopment of the Mechanicville 
Hydroelectric facility for Niagara Mohawk Power Corporation. 

1974 Mechanical Coordinator, Acres/Crippen Acres Engineering 

Coordinator of preliminary mechanical engineering and initial phases of 
detail engineering for the 1100 MW Limestone Generating Station, Mani­
toba Hydro. Work included turbine selection and specification, gate selec­
tion, preparation of design criteria and arrangement for mechanical equip­
ment and systems. 

Coordination of a study to evaluate the cost of installing a 650-k\IV hydro­
electric generating unit at th,?. existing Little Fall~~ station in Minnesota. 

Preliminary mechanical design, for tender purposes, of gates and associated 
hoist and crane equipment, for Wreck Cove Power Project., Nova Scotia, 
Canron Ltd. 

Coordination of mechanical design for two control structures associated 
with the diversion of the Churchill River into the Nelson River. Work 
included design approval and contract administration for spillway gate 
equipment and a 300-kW hydraulic turbine house unit; design of associa­
ted mechanical services; preparation of commissioning procedures and 
instruction manuals; and assistance in site testing of the spillway gate 
equipment and the house unit. 

1971 Mechanical Engineer, Crippen Acres Engineering 

Participation in mechanical design, including preliminary studies, for de­
sign of gate equipment, turbines/ governors and compressed air systems; 
preparation of design criter:ia, conceptual design, preparation of specifica­
tions, tender analysis and design checking for major equipment related to 
power generation; and capital cost estimating for the 1000 MW Long 
Spruce generating station, Manitoba Hydro. 

Analysis of turbine performance, capital cost estimating and miscellaneous 
mechanical studies at the completion of the l<ettle generating station 
project, Manitoba Hydro. 
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EDWARD N. SHADEED 

Education 

Professional 
Associations 

Experience 

1967- Acres 

McGill University, Montreal, Quebec 
B. Eng. Electrical Engineering, 1950 

Association of Professional Engineers, Ontario - Member 
Engineering Institute of Canada - Member 
Institute of Electrical and Electronics Engineers - Senior Member 

1974 Executive Engineer, Acres Consulting Services 

Supervising the en'gineering of the Iraq National Despatch Centre. Supervision and 
design of automating a hydro plant for Peterborough Utilities Commission. 
Consultant on Warsa.k Hydro Development and !.arona project in Indonesia. 

1973 Engineering Specialist 

Feasibility and electrical preliminary er.gineering proposals ror underground pumped 
storage plants. Electrical engineering estimate for 1,620-ivlw Saito Grande 
Development, Uruguay, Argentina. Consultant for various projects, including Long 
Spruce, Manitoba, Siri kit, Thailand and Arnprior hydroelectric generating station, 
Ontario. Feasibility study for increasing Nam Ngum project capacity in Laos. 

Management and direction of engineering for Rochester Ga.£ and Electric Substation 
23, an urban type enclosed substation. 

1971 Commissioning Coordinator at the Lower Notch generating station 

1970 Senior Project Engineer 

Various feasibility studies and proposals for international projects. 

1969 Project Engineer, H. G. Acres Limited 

Direction and supervision of a project group on modifications of Ontario Hydro 
generating stations controls to provide automatic and remote operation. 

196& Coordination of preliminary engineering including electrical equipment 
layout for the underground 340-Mw Alto Anchicaya hydroelectric project1 

Colombia. 

1967 Senior Electrical Engineer 

Coordinator for electrical engineering aspects, including design. equipment 
specifications, assessment of tenders, review of manufacturer's drawings for the 
228-Mw Lower Notch hydroelectric generating station, Ontario . 

1967- Chief Electrical Engineer, Brown and Root Limited, .vlontreal, Quebec 

Responsible for electrical engineering aspects of petrochemical projects, including 
recommendations on fie!d construc~ion. 

1966- Senior Engineer, Geo. Demers, Consulting Engineer,. Montreal, Quebec 

Electrical engineering responsibility for the 600-.'vtw Outardes 4 hydroelectric 
development, Quebec. 



1964 - 1966 Manager, Electrical Construction, Construction Division, Inspiration Limited, 
Montreal, Quebec 

Management of the department, including budgets; cost estimates, proposals, 
schedules and construc~ion plants; negotiation of contracts with suppliers, 
subcontractors, !abor unions and bid/performance bonders; staff supervision and 
allocation; coordination and liaison. 

1951 - 1963 Tlie Shawinigan Engineering Company Limited, Montreal, Quebec 

1963 Liaison Engineer 

Liaison between the engineering office, the construction group and the client for 
twenty substation projects. 

1959 Dc:~lgn Engineer 

Resident electrical engineer for construction of a thermal electric generating station 
(two 150-Mw units, oil fired), Tracy, Quebec, including preparation of electrical 
engineering designs. 

Design of the electrical control, metering and relaying systems for 120-Mw Twin· 
Falls hydroelectric development, Labrador, Newfoundland. 

Feasibility studies, cost estimates and schedules for electric power and industrial 
projects. 

1958 Resident Electrical Engineer, Buckingham, Quebec 

Liaison between site and engineering office; supervision, scheduling and inspection 
of the work of major equipment suppliers; commissioning and initial commercial 
operation of tht~ 30-Mw Oufferin Falls. hydroelectric development, Quebec. 

1951 Electrical Engineer, Montreal, Quebec 

Design of the electrical control, metering and relaying systems for the 75-Mw 
Beechwood development and switching station; Grand Lake and Moncton terminal 
stations, New Brunswick; various substations including La Tuque and Trenche 
Developments, Quebec. 

Design, testing and commissioning of the autosynchronizing system for six existing 
!Jnits at the La Tuque Development1 Quebec. 

1950- 1951 Chief Electrical Inspector, Montreal Locomotive Works Limited, Montreal, 
Quebec 

Quality control and initial operation testing of diesel·electric locomotives. 
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ROBERT SHIELDS 

Education 

Professional 
Associations 

Experience 

1978 -Acres 

University of Texas, Arlington, Texas 
B.S. Economics, 197 5 
M.S. Civil Engineeiing, 1977 

American Water Resources Association - Member 
American Society of Civil Engineering - Member 

1978 Project Engineer 

Supervision of feasibility study and preliminary engineering of 
hydroelectric development for Tygart Lake Dam. 

1971 -1978 Project/Hydraulic Engineer1 Dallas Power & Light, Dalias, Texas 

Design and supervision of construction of dams, intake structures, 
channels, spillways, and other hydraulic structures required for the 
operation of steam electric stations. 

Preparation and evaiuation of hydrological studies on company 
watersheds, including evaporation, siltation, yields, and flood control. 

Responsible for the construction of facilities required for the 
generation, transmission, and distribution of electrical energy. 

1964 -··1970 Project Engineer: Long Island Lighting Co., Hicksville, New York 

Design and construction of facilities required for natural gas and 
high-voltage electricai transmission. 

Responsible for the operation and maintena.1ce of all water 
requirements for stearr f•lectric plants. 

Economic analysis for equipment replacement for steam electric plants. 

Technical Publications 

On Line Predl.-:;tion of Runoff From a Mixed Rurai~Suburban Watershed 
(Unpublished thesis) 
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JAMES P. SINCLAiR 

Education University of Toronto, Ontario 
B.A.Sc. Mechanical Engineering, 1951 

Professional 
Associations 

Asso~iation of Professional Engineers, Manitoba, Ontario, British Columbia - Member 
American Society of Mechanicai Engineers - Member 

Experience 

International Electrotechnical Commission, Technical Committee No. 4, Hydraulic 
Turbines - Member 

New York State Society of Professional Engineers - Member 

1976- Acres 

1977 Executive Engineer, Acres American Incorporated 

Coordtnation of all aspects of design of powerhouse, intake and tailrace, including mechanical 
and electrical systems, for 1 0-MW Granby hydroelectric redevelopment on the Oswego River, 
New York. 

Direction and coordination of all mechanical engineering aspects of study to determine 
technical, environmental and economic feasibility of an underground pumped hydro scheme in 
Montgomery County, Maryland. 

1969 - 1976 Head, Mechanical Department, Crippen Acres Engineering 

Managed and directed the operations of the Mechanical Department for various projects 
undertaken by the Company. 

Responsible for mechanical engineering designs involving feasibility studies, plant layout, 
equipment selection, specifications, drawings, contract administration (engineering phase)., site 
commissioning documents, equipment and mechanical services estimates and schedules for 

hydroelectric projects in Manitoba including Kettle (1,224 MW), Long Spruce (1 ,000 MW} 
and Limestone (1,070 MW) generating stations. Responsible for design of turbines, governors, 
cranes, intake gates, spillway gates, elevators, sewage treatment system, compressed air, water 
and oil service systems, heating and ventilating systems and other mechanical services and 
systems 

river control structures in Manitoba for the Churchill Rive. di\lersion project. Responsible for 
spillway g;ates, hydraulic turbine-generator house unit and all mechanical service systems 

merchant section and bar steel rolling mill in Manitoba. Responsible for mechanical service 
systems 

extension of boiler house and modifications to central steam heating system for Brandon 
University. Responsible for installation of new oil-fired boiler and control systems 

domestic water, fire protection water and sewerag~ sy'ir;;ms for various construction camps 
accommodating 300 to 2,600 personnel. 

1961 - 1969 CBA Engine:ering Limited, Consulting Engineers, Vancouver, British Columbia 

1968 Re:1dent Engineer 

Directed the operations of r~sidt.M staff of field engineers, inspectors and office staff during the 
final phase of construct!on of th~ Hugh Keenleyside (Arrow) Dam and navigation lock on the 
Columbia River in British Columbia. Responsible for engineering inspection, cost control, 
contract administration and site testing of concrete structures, eartli dam, and mechanical and 
electrical equipment and services. 

1967 Site Mechanical Engineer 

Responsible for activities of mechanical Field Inspection Department during the installation of 
control gates, cranes, elevators and mechanical service systems for the control structures and 
navigation lock at the Hugh Keenleyside (Arrow) project. 

1961 Chief Mechanical Engineer 

Managed and supervised the activities of the Mechanical Department. Responsible fat• mechanical 
engineering designs, feasib:lity studies, equipment selection, specifications, drawings, contract 
administration 1 estimates and schedules for 
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mill water supply for Kraft and pulp mill complex associated with Hugh Keenleyside 
(Arrow) Dam and designed for capacity of 72 million U.S. gal/day 

log handling facilities for construction of Hugh j..eenleyside (Arrow) Damconsisting of two 
70-ton overhead cranes and runways 

renewal of crane runway and new mechanical and electrical services for a graving dock at 
Esquimalt, British Columbia. 

1956 -· 1961 British Columbia Hydro and Power Authority, Victoria,British Columbia 

Served in capacity of project engineer for a major gas turbine generating station on Vancouver 
Island involving installation of four 25,000-hp turbines and generators with associated fuel 
storage and treatment facilities and mechanical and electrical service systems. Responsible for 
the administration of contracts, scheduling, estimating, coordinating, purchasing and reporting of 
all phases of the project. Also acted as project engineer on construction of other small hydro 
and diesel electric generating stations. 

Supervised the activities of the hydraulic power section of the Mechanical Department. 
Responsible for review of mechanical equipment and services for a number of projects being 
undertaken by the Authority. 

1951 - 1956 Ontario Hydro-Electric Power Commission 

1952 Mechanical Design Engineer 

Responsible for layout, design, specifications, drawings, and contracts for major mechanical 
equipment, including turbines, intake gates, spillway gates, cranes, elevators, large valve·.; and 
:;imilar equipmem: for the following projects undertaken by the Commission 

Sir Adam Beck No. 2 
Robert Saunders (St. Lawrence) 
Pine Portage {extension) 
Manitou Falls 
Whitedog Falls 
Caribou Falls. 

1951 - junior Engineer, Mechanical Maintenance, North Bay, Ontario 

Worked in maintenance engineering on hydroelectric generating stations in northeastern Ontario, 
involving overhaul and repa1r of hydraulic turbines, gates and related equipment. Acted as 
mechanical inspector on field installation of turbines and generators during construction of Otto 
Holden (Lt!Cave} generating station. 

Technical Publications 

Trend to Zero Cavitation in Hydraulic Turbine Operation 
Canadian Eiectrical Association, March 1976, Water Power, january 1978, coauthor W. 
Pawlikewich, P.E. 

Kettle Generating Station, Mechanical Equipment 
Canadian Electrical Association, March 1970, coauthor E. L. Flook, P .E. 

Design and Operating Features of the Navigation Lock at Arrow Dam 
Canadian Electrical Association, 1968 

River Closure at Arrow Dam 
Canadian Electrical Association, 1968, coauthor L. S. Mclure 

Requirements of Vertical Hydraulic Turbine and Generator Alignment for Equipment 
Specification 
Canadian Electrical Association, 1966 

D. C. Power Commissions, Georgia Generating Stt!tlon 
Engineering Institute of Canada, September 1958 
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RICHARD C. STUTCHBURY 

Education University of Southampton, Southampton, England 
B.Sc. Civil Engineering, 1955 
Postgraduate Studies in Highway Bridge 

Engineering Law, 1956 
Design and 

Professional 
Associations 

Association of Professional Engineers, Ontario - Member 
Order des I ngenieurs du Quebec - Member 
Institution of Civil Engineers, U.K. - Member 

Experience 

1965 -Acres 

1973 Executive Engineer 

As Manager of transmission line section, responsible for oversee~ng of all 
transmission oriented projects within the Electrical Services Division, 
including management of projects, preparation of proposals, and 
business development. Projects include 161-kV Ocean Falls line {120 
miles), single circuit, Ocean Falls to Kemano; 132-kV and 66-kV lines 
(1 ,000 km), single circuit, planning study in Ethiopia; Assistant and 
Deputy to Project Manager, Acres Shawinigan Ltd. for 400-kV Iraq 
Supergrid project consisting of about 1,000 km of lines and 4 major 
400/132-kV substations. 

Responsible Manager for contracts, purchasing, inspection, expediting, 
scheduling and planning, estimating, budgeting, forecasting and cost 
control for Gull Island hydroelectric project, Lower Churchill 
Consultants, an 1 ,800-MW development in Labrador. Organization and 
direction of a division as part of project '7ia.nagement team to carry out 
the above ·functions. 

Responsible for direction of planning, engineering, contract preparation, 
material procurement and construction for an SO*mile, 138-kV 
transmission line from Aishihik power project to Whitehorse, Yukon 
Territories and for a 1 00-mile long, 315-kV transmission line from 
Montagnais to Normand switchyards in northeastern Quebec. 

Responsible for engineering, planning and coordination of construction 
management for 360 miles of single-circuit 735-kV line from Churchill 
Falls power project to Quebec border and 50 miles of single-circuit 
230-kV line from Churchill Falls to Twin Falls power project. 

Planning and control of engineering cost and work progress, including 
special reports resulting from changes in approved scope of work. 

?replanning responsibility for final design, procurement and 
construction of a 9-mile long proposed causeway-bridge-tunnel, New 
Brunswick - Prince Edward Island. Estimating, cost forecasting, budget 
control, scheduling and performance monitoring. 

C.oordination of engineering studies on the economics of alternative 
designs for the crossing, including studies of geotechnical and structural 
design factors and wave and ice action on proposed structures. 
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1961 -1965 Resident Engineer (1963 - 1965) and Assistant Estimating 
Engineer, Geo Demers, Consulting Ef!gineer, Montreal, Quebec 

Supervision of construction of 21 piers (concrete on pile foundation, 
4,000-yd3 maximum single underwater concrete pour), site geotechnicai 
investigations (including 7,000 ft of shore), and overwater drilling and 
field laboratory analyses for Three Rivers bridge, St. Lawrence River, 
Quebec. 

Economic analyses. of alternative schemes and optimization for 
development of hydroelectric power sites for Outardes River, Quebec. 

1958 -1961 Engineer, C. D. Howe Company Limited 

Supervision of scheduling, expediting of owner-purchased materials, 
claims evaluation, progress schedules and inspection aspects of contracts, 
including assistance with contract management, for a complete ore 
handling facility, Quebec Cartier Mining Company, Port Cartier, Quebec. 

Assistance with supervision of the setting out, quantity control, 
soundings and construction of access roads and service systems for a 
grain handling and wharf facility, Baie Comeau, Quebec. 

1957 -1958 Field Engineer, Canadian British Aluminum Company Limited, 
Baie Comeau, Quebec 

Supervision of construction of smelter facilities, wharf, townsite and 
municipal service systems. 

1955 -1957 Graduate Engineer under Agreement, Richard Costain Limited, 
Civil Engineering Contractors 

Assistance with preliminary designs, schedules, and quantity and cost 
estimates for heavy construction tenders, investigation of construction 
problems, and design of precast and prestressed concrete structures. 
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STEWART N. THOMPSON 
,,~,·--~----~--~~------·~-----·~----·~·-·-' ____ , __ , ___ ,, __ ,_~···"· "'«~>'·~--------l. 

Education 

Professional 
Associations 

Franklin & Marshall College, Lancaster, Pennsylvania 
B.S. Geology, 1968 

University of Maine, Orono, Maine 
M.S. Geological Sciences, 1973 

Geological Society of America - Member 
Association of Engineering Geologists - Member 

Languages English, German 

Experience 

1977 -Acres 

1978 Senioi Geologist 

Responsible as Project Engineer for 

~ Department of Energy Strategic Oil Storage Project, Weeks Island 
Mine - Geotechnical Investigations} Louisiana 

~ feasibility of hydrofracture and injection, West Valley, New York 

• site selection and exploration for the DOE/EPRI Energy Storage 
Study, for Potomac Electric Company 

• radioactive waste repository siting study, Southern Piedmont for 
Savannah River Laboratories. 

Participation in geologic studies and inspection of hydro facilities at 
Little Falls, New York, Trenton Falls, New York, and Tygart Lake, 
West Virginia. 

1973 -1977 Lead Geotechnical Engineer, Stone & Webster Engineering 
Corporation, Boston, Massachusetts 

Responsible for all aspects of geotechnical studies and licensing for the 
Greene County nuclear plant, Power Authority of the State of New 
York, (PASNY) and for several fossil~fueled plants. 

For the PASNY fossil and nuclear MTA applications, involvement in 

~ supervision and coordination of geotechnical aspects of 6 PubHc 
Service Commission (PSC) license applicants for State of New York, 
including 4 fossil-fueled and 2 nuclear sites 

- supervision of geotechnical field operations for above sites, including 
geologic mapping, surveys, and test borings 

• coordination of specifications. 
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Supervision and coordination of written preparation and field activities 
for the Preliminary Safety Analysis Report for Greene County nuclear 
power project. 

Assistance in interpretation of geologic problems for potential power 
plant sites, Niagara Mohawk Power Corporation. 

1971 -1973 Graduate Student and Teaching Assistant, Department of 
Geologic Sciences, University of Maine, Orono, Maine 

1972 (Summer) Thesis research along Maine coast to determine rates 
of sea-level rise during last 3,000 years. 

1968-1971 United States Army 

Served 2-1/2 years in Germany with U.S. Army Intelligence. 

1967 -(Summer), Conducted surficial geologic mapping along the Yellowstone 
River, Montana, on a Nc.tional Science Foundation undergraduate 
research grant, Franklin & Marshall College. 

Technical Publicaticns 

Faulting and Seismicity in the Anna, Ohio, Region 
Abst., Geot. Soc. of Am., 1976 Annual Meeting 
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J. GRAYS. THOMSON 

Education University of Glasgo'tV, Scotland 
B.Sc. Civil Engineering, 1950 

Ordre des lngenieurs du Quebec - Member Professional 
Associations Association of Professional Engineers, Ontario - Member 

Association of Professional Engineers, Newfoundland - Licensed 
Institution of Civil Engineers, U.K.- Fellow 

Experience 

1953 -Acres 

1978 Vice-President, Acres International Limited and 
Assistant Project Director, Karun II and Ill Development 
Projects, I ran 

Elected Ontario representative on CANCOLD Executive Committee 
(1977). Canadian representative on !COLD Committee for Bibliography 
and Documentation (1978). 

1973 Vice-President and Regional Manager, Niagara Falls and Toronto, 
Acres Consulting Services Limited 

1972 Vice-President and Manager {Montreal) 

Member, Policy Committee, Cochin pipeline project, Calgary, Alberta 
(1971). 

Responsible for the March 1971 formative. report on james Bay 
development (S rivers). 

1965 President, Acres Quebec Limited 

1964, 1966 - 1970 Manager of Engineering, Acres Canadian Bechtel 
of Churchill Falls 

Responsible for all engineering design, including permanent and 
temporary site facilities and transmission lines, for the 5,225-MW 
Chun;hill Falls power development, Labrador, Newfoundland. 

Member, Engineering Board, Northumberland Strait Crossing project 
(1965). 

Responsible for the Man and Resources exhibit, Expo '67. 

1961 Head, Civil Department, H .. G. Acres & Company Limited 

Administration of the departme!'lt and civil engineering responsibility for 
all projects, including 

- Grand Rapid~ hydroelectric development1 Manitoba, 340 MW 
- Los Esclavos hydroelectric de~elopment, Guai:emala, 14- MW 

Manicouagan 2 hydroelectric development, Quebec, 1101 0 MW 
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- feasibility studies, Mactaquac hydroelectric development, 630 MW 
- Westerly water purification plant,. Ontario, 150 million gal/d 
- mine caisson and headframe substructure, Manitoba, 55-ft diameter 

steel mill foundations, Hamilton, Ontario. 

1956 Project Engineer 

Coordination of all engineering for Bersimis 2 hydroelectric project (640 
MW), Manicouagan .and Outardes iivers economic development studies, 
Quebec, planning studies for electric power de•1elopment, and 
rehabilitation of a flood-damaged power development in Brazil. 

1953 Engineer 

Economic studies, preliminary explorations and designs, appraisal of 
geological conditions, flow and silt records, aggregate resources and 
specifications for all hydraulic gates, Shadiwal and Warsak hydroelectric 
developments, West Pakistan. 

Design and testing of a hydraulic model of the 16,000-cfs tunnel intake, 
and designs for the intake approach channel, Bersimis 1 hydroelectric 
development, Quebec. 

Site supervision of exploratory drilling for a 39,995eft long power 
tunnel. 

1950 -1953 Engineer, A.P.L Cotterell & Sons, London, England 

Site supervision of road construction in U.K., and of a water resources 
survey and exploratory drilling program in Cyrenaica, North Africa. 

Technical Publications 

Economic Development of Hydro-Quebec Power Resources 
Studies Utilizing an I Blvl 704 Computer 
The Engineering Journal, October 1961 (coauthor) 

Concreting at Warsak 

System 

American Concrete Institute, Fall Meeting, Toronto, Ontario, November 
1963 (coauthor) 

Churchill Falls Power Facilities 
Proceedings, American Society of Civil Engineers, March 1971 
(coauthor) 
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PETER H. TUCKER 

Education Clarkson College, Potsdam, New York 
B.S. Civil Engineering, 1966 

Professional Licensed Professional Engineer - New York State 
Associations 

Experience 

1978 -Acres 

1978 Project Engineer 

Project Coordinator for two engineering feasibility studies of 
hydroelectric powtr sites in Massachusetts on the Merrimack River at 
Lowell and the Chicopee River at Chicopee. Responsibilities include 
coordination of engineering activities, project reporting, development of 
design alternatives, review of design data and drawings, preparation of 
design documents and client liaison. The projects involve the evaluation 
of power potentials and conceptual designs for installation of a 
hydroelectric power development at each of the two existing dams. The 
project sizes are approximately 15 MW and 3 MW respectively. 

1968 -1978 Hydro Engineer, Niagara Mohawk ?ower Corporation, Syracuse, 
New York 

Staff and project engineering functions in hydroelectric plant design and 
study jobs, environmental reports, regulatory reporting and licensing. 
Re$ponsibilities included acting as Project Engineer on a 1 0-MW new 
hydro facility through its preliminary design and licensing stage; 
undertaking a statewide review of hydro development potentials which 
resulted in a 15-plant hydro exptmsion program; studies involving hydro 
purchases, rehabilitation or other capacity related matters; liaison, 
review and correspondence with agencies and groups associated with 
water resourGes in upstate New York, including preparation and 
presentation of testimony; and other staff functions incorporating 
impacts on corporate hydro facilities or involving licenses or permit 
applications. -

1966 -1968 Design and ~11aintenance Engineer, PPG Industries, New 
Martinsville, West Vir2 -1ia 

Design of modificat~ons or replacements of p1prng systems, storage 
tanks, conveyors and other miscellaneous plant equipment and building 
components. Performed machinery and facility testing and inspections, 
acted as temporary crew foreman and worked on various preventive 
maintenance and procurement tasks. 
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MALCOLM R. VANDERBURGH 

Education Queen's University, Kingston, Ontario 
B.Sc. Civil Engineering, 1957 

Professional Society of American Military Engineers - Member 
Associations International Society for Soil Mechanics and Foundation 

Engineers - Member 
Association of Professional Engineers, Ontario - Member 

Experience 

1957 -Acres 

1976 Executive Engineer 

Project Manager responsible for design of powerhouse, intakes, 
penstocks and pipeline, including mechanical and electric systems, for 
Trenton Falls 28-MW hydroelectric redevelopment, West Canada Creek, 
New York. 

Direction of engine'ering for structural evaluation of 100-ft high 
Sturgeon Pool concrete gravity dam on Wallkill River, New York. 

Direction of engineering and economic feasibility study for liquefied 
natural gas terminals at two alternative locJtions in Maine and Rhode 
Island, capable of delivering 1,300 million ft jd of vaporized gas, with 
gas pipelines to New York and Pennsylvania. 

Responsible as Project Manager for all aspects of design of powerhouse, 
intake and tailrace, including mechanical and electrical systems for 
1 0-MW Granby hydroelectric redevelopment on the Oswego River1 New 
York. 

Direction of feasibility studies ft)r compressed air energy storage as peak 
shaving scheme for C2difornia, and underground hydro pumped storage 
project utilizing existing mine in Ohio. 

Direction of siting stLidy for underground pumped hydro or compressed 
air storage schemes in the greater Boston area. 

Responsible as Project Manager for all aspects of design for Long Spruce 
generating station. 

1973 Project Engineer 

Coordination of design for gravity structures, eaith-fill dams, sand-fill 
dikes, powerhouse and spillway (including mechanical and electrical 
systems) for the 1 1000-MW Long Spruce generating station on the Nelson 
River1 Manitoba. 

Coordination of all aspects of engineering for a 200-ft high earth-fill 
dam constructed to retain fly ash for the Cardinal plant, Brilliant, Ohio. 
The work also included a multiple-pipe slurry pipeline from the plant to 
the retention area •. 
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Coordination of all aspects of engineering for a 180~ft high earth- and 
rock-fill dam constructed to retain fly-ash slurry, for the John E. Amos 
thermal plant, New Haven, West Virginia. 

Coordination of all aspects of engineering for a 65-ft high earth-fill dam, 
a concrete chute spillway and a low-level outlet control works for flood 
control and recreational purposes, G. Ross Lord Dam, Toronto, 
Ontario. 

1965 Civil Engineer 

Direction and coordination of civil engineering for the canal, spillway, 
intake, concrete gravity structures and powerhouse for the 228-MW 
Lower Notch generating station. 

Preparation of a program of erosion control and channel improvement 
measures for the West Branch of the Don River, Toronto, Ontario. 

Engineering responsibility for flood protection measures, water supiJIY 
and sewer services, and access roads for the site of the Ontarb Science 
Centre, Toronto. 

1960 Engineer 

Studies for the development plan for Niagara District Airport, St. 
Catharines, Ontario. 

Feasibility report on a water supply dam for Antigua, West Indies. 

Report on power requirements for a citrus fruit processing plant in 
British Honduras. 

Soils investigations and foundation design for Stamford-Niagara 
pollution control plant, Niagara Fali5, Ontario. 

Studies, designs and specifications for earth- and rock-fill structures of 
hydroelectric power developments, including Grand Rapids generating 
station, Manitoba. 

Supervision of pumping tests for groundwater hydrology studies and 
soils explorations for various projects. 

1957 Field Soils Engineer 

Engineering supervision of construction for earth- and rock-fill 
·structures fur hydroelectric power projects, including a 120-ft high 
rockGfill dam, forebay dikes and two sand-fill dikes on permafrost, 
Kelsey generating station, Manitoba, anC: a 2,1 00-ft long rock-fill 
forebay dike, Beauharnois No. 3, Quebec. 
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ALEXIS C. VIRCOL 

Education 

Professional 
Associations 

Experience 

1979 - Present 

1976 - 1979 

1963 - 197 6 

Master of Engineering in Hydroelectrical Engineering 
1958, Polytechnical Institute of Bucharest, Rumania 

Graduate Courses in Applied Fluid Mechanics, 1977-1979 
Northwestern University, Evanston, Illinois 

Professional Engineer - Illinois and Rumania 
American Society of Civil Engineers 

· International Water Resources Association 

Hydroelectric Planning Specialist, Acres Americans Inc. 

Responsible for directing hydroelectric planning, 
feasibility and design studies. Directs and prepares 
hydraulic, hydrologic and ecor;omic studies for water 
resource development studies. 

Planning Engineer, Harza Engineering Company, Chicago~ 
Illinois 

Design and cost estimate of a diffuser structure at 
D. H. Mitchell Station in Indiana; water supply analyses 
for the Guri Dam Project, Venezuela; design of spillway 
and outlet worKs for the multi-purpose (irrigation, water 
supply, flood control) Kajakai Project in Afgha~istan; 
determination of water supply available for" irrigation 
and estimated drainage design discharges for the Black 
River Upper Morass Project, Jamaica; determination of 
hydraulic elements (water surface long-profiles and dike 
elevations) for the flood control scheme on the agricul­
tural lands in Jamaica, Upper Morass Project; water availa­
bility studies, PMP and Pt~F analyses, and irrigation 
requirements for the Yarmouk River Project, Jordan; parti­
cipation in determination of spillway and interconnection­
system design flood for the multi-purpose (irrigation suppl r 
power, flood control) project at Tavera-Bao, Dominican 
Republic; hydraulic and economic analyses for the surface 
water-control plan in the North Rawhide-
Caballo .surface coal mine areas, Carter Mining Company 
Porject, Wyoming; hydtaulic analyses for relocation requir 
ments at the multi-purpose Kootenai Dam, Montana; economic 
evaluations of additional developments at various existing 
multi-purpose dams in the Kanawha River Basin, West Virgini 
(both normalized cost and life-cycle cost analyses); and 
design and cost estimates of spillways and lower level 
outlets for new damsites in Virginia. 

Design En~ineer, Soil Reclamatic~ and Water Resources 
Planning and Design Institute, Bucharest, Rumania 

I 
~"Df~i Directed study teams in evaluation of regional water : nun o .__ _________ r_e_s_ou_r_c_e_s_s_t_u_d_i_e_s ;_u_r_b_a n_a_n_d_,_· n_d_u_s_t r_i_a_,_w_a_t_e_r_s u_P_P_,_Y_,_l_o_v_l _..J 



1959 - 1963 

1958 - 1959 

Tech11i cal 
Publications 

flow augmentation; evaluation of drainage and flood 
control requirements; cost estimations of projects; river 
basin irrigation and drainage. 

Research Engineer, Research Hydrotechnical Institute, 
Bucharest, Rumania 

Performed hydrologic analysis of flood control and drought 
frequencies, stochastic hydrology, reservoir sedimentation, 
spillway design floods and open-channel and reservoir flood 
routing. 

Junior Engineer, Hydro-Industrial Enterprise Company, 
Bucharest, Rumania 

Assignments during construction, erection-phase and start­
up of various water works such as earth-fill dams, pumpage 
stations, irrigation and drainage channels, spillways. 

"Hydrologica.l Studies on the Mures River Basin, 11 I.S.C.H. r 
Publications, Hydrological Series, Bucharest, Rumania,l963. 

"Analysis of Flood Marks for Estimating the Flood Peaks,u 
I.S.C.H~ Publications, Hydrological Series, Bucharest, 
Rumania, 1962. 

"Application of the·Risk-Uncertainty Theory in the Design 
of the Flood-Control System in the Crisul-Alb River Basin, 11 

Rev. Hidrologia, Meterologia and Gospodarirea Apelor, 1969 
(no. 2,), Bucharest, Rumania. 

11 Use of Linear and Dynamic Prograrnnation in Determining 
the Optimal Staged Development of Water Supply Works for 
Urban and Industrial Area of Brasov City, 11 Rev. Hidrologia, 
Meteorologia and Gospodarirea Apelor, 1970 (no. 4), 
Bucharest, Rumania. 

"Genera ·1 Equations for Drought-Curves of the Mures River 
at Arad Station and a Method of Estimating the Ground­
Water Reservoir," Rev. Hi dro 1 ogi a, ~1eteoro 1 ogi a and Gospo­
darirea Apelor, 1965 (No. 1), Bucharest, Rumania. 

11 Hydrotechnica1 Structures" (Handbook for technical high 
schools), coauthor, Ed. Didactica & Pedagogica, 1965, 
Bucharest, Rumania. 
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j. GAVIN WARNOCK 

Education 

, Professional 
Associations 

University of Glasgow, Glasgow, Scotland 
B.Sc. (Honors), Mechanical Engineering, 1945 

Imperial College of Science and Technology 
University of London, London, England 

D.LC. Hydropower, 1947 

American Underground-Space Association - President 
National Society of Professional Engineers - Member 
Canadian Nuclear Association - Director 
American Nuclear Society - Member 
International Water Resources Association - Board Member 
Association of Professional Engineers, Ontario -- Member 
Engineering Institute of Canada - Membe-r 
Institute of Directors, London, U.K. - Member 

Experience 

1964 -Acres 

1977 Vice-President, Director and General Manager, Power and Heavy 
Civil Engineering Group, Acres American lncorpot'lted 

Overall direction of group activities covering hydroelectric and heavy 
civil, electrical seiVices, transportation, environmental, ~nd special 
~ervices. 

1971 Vice-President, Director and Manager, Marketing Power and 
Heavy Civil Engineering Group, Acres Consulting Services L!mited 

1970 Vice-President, Director, Acres American Incorporated 

Special projects, business develc.pment and corporate external relations. 

1964 Vice-President, Acres Consulting Services Limited 

Business development, public relations; and special projects including 
direction of the task force preparing supporting documents for the 
Bond Offering Memorandum for Churchill Falls Power Project. 

1947 -1964 The English Electric Company Limited 

1960 Manager, Hydroelectric Division, LiverpooiJ England 

Overall responsibility for design, development and production of 
hydroelectric equipment for the world market. 

1952 Manager, Hydraulic Department, john Inglis Company Limited, 
Canada - A division of The English Electric Company limited 

1947 Design EnginE!er, Hydraulic Design Section! The English Electric 
Company Limited, Rugby, England 
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Technica' Publications 

Application of Welded Design to Hydraulic Turbine and Valve 
Manufacture 
The Engineering Jouf·nal, October 1956 

Economics of Variable Pitch Runners for Water Turbine Pumps 
World Power Conference, Canadian Sectional Meeting, Montreal, 1958, 
Proceedings {coauthor) 

Reversible Pump· Turbines for Sir A dam Beck- Niagara 
Pumping-Generating Station 
American Society of Mechanical Engineers, Transaction, Journal of 
Basic Engineering, 1959 (coauthor) 

Supporting Documents for Bond Offering Memorandum 
Churchill Falls Power Project, 1967 - 1968 (editor in charge) 

Giant·Sized Hydraulic Turbines, Review and Forecasts 
American Power Conference, illinois Institute of Technology, April 
1968 (coauthor) 

The Toi -rl Contribution of Tidal Energy to the System 
lnternatio.1al Conference on the Utilization of Tidal Power, Halifax, 
Nova Scotia, May 1970 (coauthor) 

Tidal Power 
The Relentless, Clean and Predictable Energy Sources 
68th National Meeting American Institute of Chemical Engineers, 
February - March 1971 (coauthor) 

Pumped Storage Development and its Environmental Effects 
University of Wisconsin-Milwaukee and American Water Resources 
Association, International Conference on Pumped Storage Development 
and its Env-ironmental Effects, September ·J 971 

Pumped Storage Underground 
Symposium on Hydroelectric Pumped Storage Schemes, Athens, Greece, 
November 1972 (joint author} 

Review of T;ends of Large Hydroelectric Generating Equipment 
Proceedings, I EE, October 1976 (coauthor) 

Design Risk and Engineering Management 
Jumbo Projects Conference, London, July 6, 1977 

A Giant Project Accomplished 
Successful Accomplishment of Giant Projects Conference, London, 
England, May 1978 
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DAVID C. WILLETT 

Education lmpt!riaf College of Science and Technology, University of 
London, London, England 

B.Sc. Civil Engineering, 1955 

Professional 
Associations 

Association of Professional Engineers, Ontario - Member 
Institution of Civil Engineers, U.K. - Member 
American Society of Civil Engineers - Member 

Experience 

1962- Acres 

1974 Vice-President, Acres American Incorporated 

Manager for 

Strategic Petroleum Storage Study for FEA 
Underground pumped hydro and compressed air energy siting. studies 

• Technical, economic and environmental assessments of underground pumped 
storage 

• Fly-ash retention dams. 

1973 Manager, Power Division 

• Studies of hydro redevelopment on the Oswego River 
- Environmental assessments of river basins 
- Thermal hydraulic model tests 
• Fly·ash studies 
- Rock-fill dam design and construction. 

1970 Manager of Projects 

Responsible for the general administrative and technical direction of all projects. 

'1968 Head, Civil Department, H. G. Acres Limited, Niagara Falls 

Responsible for the general technical direction of the Civil Engineering Department. 

1967 Executive Engineer 

Administra .. ive and technical responsibility for all the engineering for the 
powerhouse complex, 5,225-Mw Churchill Falls power project, Labrador, 
Newfoundland. 

1962 Project Engineer 

Coordinated engineering for the study, design and construction of the 630-Mw 
Mactaquac hydroelectric 'development, New Brunswick. 

Studies of the optimum location of the undergmund powerhouse, 2,000-Mw Mica 
hydroelectric development, British Columbia. 

Studies for a national power network in Car1ada, and for a proposed interconnection 
of the New Brunswick and Nova Scotia electric power systems. 

Feasibility studies of potential power sites on the Lower Churchill River, Labrador. 
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1960- 1962 Engineer, Shawinigan Engineering Company Limited, Montrea11 Quebec 

Designs for Carillon hydroelectric development and Navigation Lock, Quebec; 
studies of diversion, outlet and spillway works for Mica hydroelectric development, 
B.C.; designs, specifications and contract documents for a small sewage treatment 
plant. 

1957 - 1960 Engineer/Fieid Engineer, Freeman, Fox and Partners, London, Englar.d and 
Ffestiniog, Wales 

Coordination of civil engint~ering and liaison with electrical and mechanical 
consultants for 300-Mw Ffestiniog pumped storage hydroelectric development, 
Wales. 

, 1955 - 1957 Engineer, Sir William Halcrow and Partners, London, England 

Designs for small hydroelectric power developments fn Scotland. 

Technical Publications 

Design and Construction of the Mactaq(Jac Hydro-Electric Development 
Engineering Institute of Canada, Annual Meeting, Vancouver, British Columbia, 
September 1969 {coauthor) 

Seismic Refraction Surveying on the Hamilton ,{iver Survey 
Institution of Civil Engineers Library, Miller Prize for Graduate Papers, 1956 

The Churchill Falls Power Development 
Water Pow .. :, November/December 1971 

Pumped Storage Underground 
Economic Commission for Europe, Athens, Greece, November 6 - 8, 1972 
(coauthor) 

Underground Reservoirs for Pumped Storage 
Association of Engineering Geologists Annual Meeting, Kansas City, Missouri, 1973 
(coauthor) 

Rock Caverns for Underground Nuclear Power Plant Siting 
American Nuclear Society, June 1974 {coautror) 

Underground Pumped Storage Possibilities 
f.ngineering Foundation Conference, Rindge, New Hampshire, August, 1974 

Pumped Storage Underground, Preliminary Site Selection Procedures 
International Symposium on Multipurpose Storage Pumping Schemes, Madrid, Spain, 
November, 1974 

Environmental Impact of Underground Pumped Storage 
Engineering Foundation Conference, Rindge, New Hampshm:. August 1975 
(coauthor) 

Underground Pumped Storage - Technical and Economic Feasibility 
American Society of .\1echanical Engineers, Winter Meeting, New York, December 
1976. 
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JIM McCASLiN BROWN, Ph.D. SENIOR ENGINEERING GEOLOGIST 

Current Responsibilities 

Senior Engineering Geologist, specializing in projects requiring 
expertise in rock mechanics, structural geology, grou1idwater moni­
toring and control, bedrock mapping, and airphoto interpretation. 

Alaskan Task Assignments 

R&M Consultants, Inc.: 

Operations Coordinator for the Northwest Alaskan Pipeline 
Company centerline soils investigation along the Alaska 
Highway from Delta Junction to the Canadian Border. This 
investigation performed in the spring of 1979 for 
Fluor-Northwest Inc., utilizec;J 5 drillrigs, thermistor 
installations, and geophysical methods to obtain geotechnical 
data required for the Federal Energy Regulatory Commission 
permitting processes, and for design and financing purposes. 
The operations coordinator was responsible for sample storage 
and shipping; scheduling of the downhole permafrost density 
and moisture content determination by gamma-gamma response 
and neutron-thermal-neutron response techniques; thermistor 
installation; resistivity surveys employing Geonics EM 31 
resistivity units to locate anomalies prior to drilling; 
scheduling of special drilling techniques for large sample 
recovery for frost heave studies; and final environmental 
inspection of drill sites. 

Field Supervisor for resistivity survey of select~d sites along 
the Northwest Alaskan Pipeline Company gas line route from 
Eielson Air Force Base to Livengood. The geophysical 
traverses totaled about 20 miles in length and were performed 
for Fluor-Northwest Inc. by a five man p~rty utilizing the 
Geonks EM 31 and EM 34 survey units to measure ground 
resistivity, and to allow subsequent interpretation of 
subsu!'·face conditions such as soil type and unfrozen versus 
frozen thermal state. 

Pr·oject Geologist, Preliminar·y Site Investigations for 16 pro­
posed high school sites at villages within the Lower Kuskokwim 
School District. Through the use of available well log data 
combined with airphoto and topographic map interpretation 
described the soils, permafrost, and seasonal frost conditions 
likely to P•"~vail at the proposed school sites. Also responsible 
for a discussion of the regional geology, permafrost, and 
seismic conditions. 

Senior Engine~r:ing Geologist, responsible for the preparation 
of te>:'rain unit maps based upon published soils data and air 
photCJ interpretation as a part of a number of projects in 
southcentral and western Alaska. These terrain unit maps 
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and non-plastic soil cements; and developing structures and 
methods to control erosion, stream siltation anti surface runoff. 

Project Geologist, responsible for the 1977 Terrain and Gee­
technics Investigation of the South Willow Capital Site. This 
surficial geology and subsurface soils investigation, using the 
terrain unit method of terrain analysis, provided geologic data 
and engineering evaluation of the geotechnical conditions at the 
designated development at"ea. This information was r·equired 
for the initial physical planning and design tasks of the State 
of Alaska Capital Site Planning Commission. 

Project Geologist, r~sponsible for the 1978 Geotechnical 
Studies - Geologic Materials and Hazards Analysis of the new 
State Capital Site at South Willow, Alaska. This investigation, 
applying the techniques of terrain unit analysis to a 100 
square mile area, was performed as part of the Environmental 
Assessment Program - Phase 1. These techniques allowed the 
collection of considerable geotechnical data to be used for an 
environmental assessment of the Capital Site. 

Project Manager, rock slope stability consultant to the Alaska 
Department of Highways on the Keystone Tunnel Bypass Pro~ 
ject. Ser·vices provided included construction inspection of 
bedrock conditions, blasting 1 and slope stability. Performed a 
stability analysis of the partially excavated rock slope west of 
the Lowe River. Participated in a Value Engineering Study of 
alternative plans for continuation of the project. · 

Project Geologist, responsible for the geologic reconnaissance, 
terrain unit mapping 1 and soils investigation portions of the 
Goose Bay - Point MacKenzie Highway Corridor Route Recon­
naissance. This study performed for the Matanuska - Susitna 
Borough defined possible highway route corridors, evaluated 
geologic and soil conditions along each corridor, and estimated 
construction costs for roads within each corridor. 

Project Geologist, responsible for the field investrgation and 
site analyses of the Quarry Site Selection Study f for the 
University of Alaska Seward Marine Shore Station. 

Senior Engineering Geologist, participated in a mile-by-mile 
frost heave potential assessment of the Northwest Alaska 
Pipeline Company gas line route from Prudhoe Bay to the 
Alaska Border. 

Project Manager, provided geologic documentation of the cath­
odic protection borings at the Afyeska Pipeline Terminal in 
Valdez. 

U. S. Geological Survey: 

Geologist, investigated the structure and stratigraphy of the 
southern part of ~\odiak Island, the Trinity Islands, and 
Chirikof Island, Alaska. 
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BOB A. DORTCH, L.:S. CHIEF OF SURVEYS 

Current Responsibi I ities 

Chief of Surveys and Surve~y Coordinator, Anchorage Office, R&M 
Consultants, Inc. 

Alaskan Task Assignment~ 

R&M Consultants, Inc. : 

Project Manager 1 Alaska Divisions of Lands Cadastral Survey 
at Gtennallen, Alaska. Boundary survey involving 14 Sections 
of land including aerial topography and tentative subdivision of 
State ownei"'Ship parcels. Final subdivision platting of 
approximately four square m!les into parcels of appropriate 
size. 

Chief of S11rveys 1 responsible for the field surveying 1 

computing and mapping of 16 remote village high school sites 
within the Lower Kuskokwim School District.. Conducted public 
hearings in 8 remote villages assisting in the public selection 
of school sites in the L. K. S.D. Prepared real estate transfer 
procedure and resolution documents for execution by Village 
Councils, Village Corporations and Regional Corporations for 
the villages within the L.K.S.D. 

Project Supervisor in the research and surveying of various 
lease tracts in the Prudhoe Bay area for the North Slope 
Borough. 

Project Manager, Southwest Region Schools Boundary surveys 
at Togiak, Koliganek, Portage Creek, Ekwok and Alegnagik. 
Complete boundary and topographic surveys and mapping. 

Project Manc1ger 1 single family residence subdivision portion of 
Turpin Road Planned Unit Development consisting of approxi­
mately 35 fully improved lots. 

Performance of various boundary and lot surveys in and 
around Anchorage, Eagle River and Mat-Su Valley areas. 

Supervising Surveyor of Matanuska Glacier Park, a planned 
unit development. 

Project Manager of numerous site civil surveys in and around 
Anchorage, Kenai and Mat-Su Valley. 

Supervisory Surveyor of various fly-in subdivisions in Mat-Su 
Valley. 

Project Supervisor, Alaska Division of Lands Cadastral Survey 
G.S.C.-131, Glennallen, Alaska. Approximately 35 miles of 
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boundary line in 14 section!i and ground contour for photo­
grammetric contour mapping. 

Supt~rvising Surveyor, Old S~1ward Highway between Huffman 
and New Seward Highway. Pt·e-design survey including cen-­
terline and right-of-way establishment, profiling and location 
of all above and below ground features. 

Task Assignments Outside Alaska 

Dortch~Gresdel & Associates, Klamath .Falls, Oregon: 

Special Consultant tt:> Weyerhaeus~'r Co. 1 Bly, Oregon 1 capital 
improvement project including Project Manager in design and 
construction of 15 acre deep strength asphalt log sort yard 
over aggregate and lime treated base. Project Manager· for 
design and construction of 60 sing~e family unit housing pro­
ject. 

Consultant to Pacific Power and Li£Jht Co. 1 monitoring lateral 
movement and subsidence of John Boyle Dam on an on-going 
basis for· over five yea.rs. 

Contract Surveyor (.')11 Roger Pea:< Cadastral Survey for 
Fremont National Forest consisting of approximately 12 sections 
of land along the crest of the Warner Mountains. 

County Surveyor on contract to Lake County, Oregon, for five 
years performing all of the county road surveying 1 boundary 
dispute surveying, corner remonumt~ntation, and served a.s 
advisor' to County Commissioners. 

Contract Surveyor to Fremont, Winema and Rouge River 
National Forests for the survey of approximately '125 miles of 
timber access roads and highways c1ver a per'iod of eleven 
years. 

Consulting Surveyor to Bureau of Land Management for the 
surveying and photogrammetric mapping of Sterling Reservoir 
in eastern Oregon. 

Project Manager of Sprague River Ranchos, a 2, 000 acre plan­
ned unit development. Responsible for design and concept 
plan. 

Project Manager for the photogrammetric contour mapping for 
the City of Klamath Falls 1 Oregon, of the northerly portion of 
the· city. 

Surveyed and mapped known geothermal resource areas being 
explored for hot water source fo~"' use in large scale geothermal 
greenhouse complex in Lakeview, Oregon. 
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Bob A.. Dortch 
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Performed numerous geothermal wellhead position surveys for 
San Juan Oil Company in eastern Oregon. · 

Served as surveyor and consultant for Western Nuclear 1 loca­
ting approximately 30 uranium claims in development of mining 
plan. 

Performed crime scene surveys for State of Oregon, Depart­
ment of Justice, and for Klamath County Sheriff's Department; 
prepared exhibits for court display and ser"ved as expe-rt 
witness in trial courts. 

Surveyed microwave network route and established transmitter 
and reflector :sizes for Pacific Northwest Bell utilizing long 
range microwave electronic measuring devices (tellurometers) to · 
establish position control. 

Consultant to the City of Chinoquin, Oregon, for the design 
and construction of 600 1 000 gallon per day sewage treatment 
plant, an E. P .A. funded project. 

Project Manager for the City of Tulelake, California, in the 
construction of an aerated lagoon sewage treatment facility and 
two sewage .lift stations. 

Performed numerous vehicle and train related 21ccident surveys 
throughout Oregon and California, prepared court exhibits and 
served as e>,pert witness in related court trials on behalf of 
companies such as Union Pacific Railroad, Greyhound and 
others. 

Designed, computed and staked approximately 40 subdivisions 
in and around southern Oregon and northern California con­
taining a total of approximately 6,000 lots over a 10 year 
period from 1967 to 1977. 

Selected as a Governor1s special task force member created for 
the study of subsurface disposal of sewage effluent and pro­
mulgation of Oregon State rules governing the subsurface 
disposal of septic tank effluent . 

Designed and supervised installation of numerous experimental 
subsurface sewage disposal systems under the direction of the 
State of Oregon, Health Division. 

Performed large scale on-the-ground cadastral and highway 
control surveys utilizing field points digitized from aerial 
photogrammetry in experimental project conducted jointly by 
U.S. Forest service and Weyerhauser Co. i eva!w.n.ed Vr.!rious 
techniques for use of this type of survey in timber resource 
area application. 

Surveyed and mapped representative test plots for use in the 
evaluation of damage to pine timber stands caused by beetle 
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Education 

infe~station. Selected test plots were used· as bench mark 
material for the classification of beetle damage using infrared 
aerial photogrammetry techniques. 

Associate Degree in Surveying, Oregon Technical Institute, 1959. 

Registration/Certifications 

Professional Land Surveyor, 19641 Oregon. 

Professional Land Surveyor, 1966, California. 

Professional Land Surveyor, 1966, Nevada. 

Professional Land Surveyor 1 1976/ A!as!<a. 

Professional Affiliations 

Fellow Member, American Congress on Surveying & Mapping 

Charter Member 1 Professional Land Surveyors of Oregon 
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BRENT T. DRAGE, P.E. HYDROLOGIST/SENIOR ENGINEER 

Curren~ Responsibilities 

Hydrologist, specializing in hydraulic design, river mechanics, ice 
engineering, sedimentology 1 riverine regime analysis, and northern 
hydrological evaluation and assessment. 

Senior Engineer responsible for project management on hydraulic 
and general civil engineering projects. 

Alaskan Task Assignm~t~ 

R&M Consultants, Inc. 

Hydrologist, conducted an extensive hydrological study of the 
KLtparuk River and Coastal Plain watershed on the North 
Slope, for Atlantic Richfield Company. Utilized the Corps of 
Engineers• Floodplain Hydrology (HEC-1) and Floodplain 
Hydraulics (HEC-2) computer programs for the analysis. 

Project Engineer 1 responsible for design of 
reconstruction for the Old Seward Highway in 
Carried the project through the preliminary design 
study,. public hearings and final design. 

2 miles of 
Anchorage. 

and location 

Project Engineer, in char~~e of site selection, site engineering: 
soils investigation 1 surveying and road desigr. for housing 
projects at five villages in the Aleutian Islands. 

Hydrologist, reviewed the bank erosion problem at the village 
of Noatak and provided recommendations to the State of Alaska 
for locating future school facilities. 

Permit application specialist, have prepared several permit 
applications for bridges, waterway encroachments and marine 
facilities for clientel to be presented to the U.S. Army Corps 
of Engineers. 

Pr:-oject Manager for conducting a feasibility study for crossing 
the Kuparuk River with a bridge capable of supporting 1200 
ton building modules and resisting severe ice and flood forces 
while meeting present environmental and govet~nmental 
concerns. Client was ARCo Oil and Gas Company. 

Project Engineer, responsible: for route selection and perform­
ing the preliminary design of a submarine pipeline across the 
Kuparu k River. Prepared pelrmit for submission to U.S. Army 
Corps of Engineers. Client was ARCO Oil and Gas Co. 
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Hydrologist, participated in a water availability study for a 
proposed fish hatchery at Upper Trail Lake on the· Kenai · 
Peninsula. Client was Alaska Department of Fish and Game. 

Hydraulics Engineer, designed the spillway g'e6metrics for 
Saxman Dam to adequately convey the design flood flow. 
Client was U.S. Public Health Service 

Aiyeska Pipeline Service Company 

Senior River Engineer, responsible for the design, maintenance 
and monitoring of river and stream crossings for the Trans 
Alaska Pipeline System preceeding, during and following the 
operational sta.rt-up. 

Hydraulic design and site selection for several permanent 
access bridges. 

Woodward - Clyde Consultants 

Project Engineer, developed and implemented a hydrology 
program for a multi-disciplinary project to determine guideli11es 
for mining gravel from rivers and floodplains in Alaska, for 
the U.S. Fish & Wildlife Service. 

Prepared a hydrological assessment of the National Petroleum 
Reserve - Alaska for an environmental impact statement on the 
exploratory drilling program. 

Provided hydrologk:al input on the Oil Spill Contingency Plan 
for· the Trans Alaska Pipeline System. 

Consultant, for the development of a winter water supply 
project for oil drilling rigs on the North Slope for BP Alaska, 
Inc. 

Schlumberger Offshore Services 

Field Engineer, in charge of performing oil well logging in the 
Prudhoe Bay and Cook Inlet oil fields. l nterpretation of the 
logs to determine geological formations, location of oi I and gas 
reserves, and the quantity of fossil fuels contained within the 
reserves. 

Institute of Water Resources, University of Alaska 

Research Assistant involved in hydrologic research projects. 
A major project investigated the current methods of peak flood 
determination in northern sparse data regions. Completed 
thesis research on the hydraulic chat'acteristics of northern 
braided rivers. 
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Canadian Task Assignments 

Northwest Hydraulics Consultants, Ltd. 

Education 

Conducted an extensive river ice research program on the 
Mackenzie River to determine the effects of spring break-up on 
pr1:>posed wharf structures and pipeline crossings. 

Hydraulic Engineer, participated in the river engineering data 
coll1:ction and design for the proposed Arctic Gas Pipeline. 

Consultant, participated in a multi-discipline task force 
assigned to select the route and prepare preliminary testimony 
for the p-roposed Beaufort-Delta oil pipeline from the Mackenzie 
Delta to Edmonton, Alberta. 

Hydraulic Engineer for the Trans Alaska Pipeline System, 
conducted river surveys, collected hydraulic data and pre­
pared field data reports for the major and minor river cros­
sings along the pipeline route. Participated in the hydraulic 
design of major river crossings. Computed 1Standard Project 
Flood 1 water levels, flood limits, velocities and scour depths. 

Hydraulic Engineer, design of hydraulic structures and river 
training works, river surveys, bathymetric surveys, and 
preparation of proprietary reports for projects in western 
Canada. 

B.S., 1969, Civil Engineering, Utah State University 

M.S., 1977, Civil Engineering, University of Alaska 

Registrations/Certifications 

Professional Engineer (Civil), Alaska, 1975 

Professional Engineer (Civil), Alberta, Canada, 1974 

Publications 

Drage, 8. T., and Carlson, R. F., 11 Hydraulic Geometry Relation­
ships for Northern Braided Rivers. 11 Third Canadian Hydrotech­
nical Conference, Laval University, Quebec, May, 1977. 

Drage, B. T., 11 Hydraulic Engineering Investigation into the Braided 
Rivers of the Eastern Brooks Range, Alaska. 11 Masters Thesis 
submitted to the College of Engineering, University of Alaska, 
Fairbanks, 1976. 

# 

Drage, B.T., and Nuttall, J., 11 Mackenzie River Ice Break-Up. 11 

Presented at ASCE Hydraulics Division, 23rd Annual Specialty 
Conference, Seattle, Washington, 1975. 
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MALCOLM A. MENZIES, P.E., L.S. VICE PRESIDENT 

Current Responsibilities 

Principal and General Manager, Juneau Office, R & M Consultants 1 

Inc. 

Alaskan Task AssiQnments 

R&M Consultants, Inc. 

Location Engineer; responsible for locating 55 miles of second­
ary road from Livengood to the Yukon River for the Trans 
Alask~ Pipeline. 

Project Manager, supervised engineering and environmental 
analysis for the Juneau-Douglas waste water treatment facility. 

Project Manager, supervised site reconnaissance, evaluation, 
location surveys 1 and soils investigation for the U. S. Coast 
Guard's 17th District Loran 1C1 Sites at Shoal Cove, Tok 1 and 
Narrow Cape, Alaska. 

Project Manager, supervised quality control and construction 
manageme'nt services provided to the City and Borough of 
Juneau for repaving improvements to the Juneau International 
Airport and pe1vement construction, Wrangell Airport. 

Project Manager, currently .responsible for supervising R&M 1s 
portion of a joint venture effort with Richardson Associates 
and TAP 1 Inc. 1 to update the Juneau International Airport 
Master Plan for the City and Borough or Juneau. 

Project Manager 1 supervising feasibility studies 1 surveys, and 
preliminary designs for the sawmill and port development 
proposed by the Alaska-Juneau Timber Corporation. 

Project Manager, supervised special studies to evaluate naturaJ 
resource sites throughout SoLitheast Alaska for multiple land 
use as construction material sources and at the same time 
provide environmental improvements. 

Project Manager 1 supervised 155 mile Native Land Selection 
Cadastral Engineering project at Unalakleet, Alaska for the 
Bureau of Land Management. 

Project Manager 1 currently supervrsmg Native Land Selection 
Cadastral Engineering project in the Craig-Klawock area of 
Southeast Alaska for the Bureau of Land Management. 

Project Manager 1 responsible for site evaluation, complete 
design, and construction management for a 310 unit mobile 
home park at Switzer Creek near Juneau, Alaska. 
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Project Manager, responsible for planning, design, and con­
struction management of several projects throughout Alaska. 
Projects range from land development through to solid waste 
management and slope stability studies. 

State of Alaska, Department of Highways 1 Juneau District 

Area Resident Construction Engineer, responsible for protec­
ting the State1 s interest in highway construction maintenance 
and design projects. 

Project Constr~ction Engineer 1 responsible for making certain 
that highway projects were constructed in accordance with tha 
plans and specifications. · 

District Location Engineer 1 responsible for highway location 
surveys throughout Southeast Alaska. 

Project Survey and Design Engineer, responsible for obtaining 
necessary preconstruction surveys and dev~loping designs for 
specific highway projects in Southeast Alaska. 

Project Right-of-Way Engineer, researched and made recom­
mendations concerning highway right-of-ways for specific 
projects within the district. 

Southeastern Consultants i Juneau, Alaska: 

Education 

Partner in a firm which specialized in land surveys and civil 
engineering throughout Southeast Alaska. 

B.S., 1963 1 Civil Engineering, Chicago Technical College, Chicago, 
Illinois. 

Special Studies in Surveying, U. S. Army EngiPeering Center, Fort 
Belvoir, Virginia. 

Registrations/Certifications 

Professional Engineer (Civil), 1969 1 Alaska, Washington. 

Professional Land Surveyor, 1965 1 Alaska. 

Professional Affiliations 

Member, American Society of Civil Engineers. 

Past State Treasurer, Alaska Society of Professional Engineers. 

Past Chairman, Alaska Section, American Congress of Surveying 
and Mapping. 
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Board of Dire:ctors - Alaska Society of Professional Land Surveyors. 

Member - Amer·ican Society of Photogrametry. 

Member - Carwdian Institute of Surveying . 

Member, American Congress of Surveying and Mapping. 

Member 1 Alasl<a Society of Professional Land Surveyors. 

Member 1 City and Borough of Juneau Pl.annir~g Commission. 

Member, Junelau Chamber of Commerce~ 
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RALPH R. MIGLIACCIO 

Current Responsibilities 

President, Alaska Western, Inc., Anchorage 
President, R&M Consultants,· Inc. 

Alaskan Task Assignments 

R&M Consultants, Inc.: 

PRESIDENT 

Founder and President, R&M Consultants, Inc., from 1968-
present. 

Special Consultant to Alyeska Pipeline Service Company and 
other_ gas pipeline groups. Includes participation on unique 
earth science engineering geology projects. 

Geologist, experienced in route soils studies, foundation inves­
tigations, site evaluation, and selection studies. In charge of 
geological route review and drilling studies, Trans Alaska 
Pipeline Project. 

Engineering Geologist, with broad experience in geotechnical 
disciplines including soil mechanics, foundations, geology, 
aerial photographic interpretation and earthquake effectsj work 
has encompassed every physiographic province of Alaska, 
including permafrost regions and areas. possessing more normal 
conditions. 

His axperience has provided the basis for a number of tech­
nic,~! papers, :ncluding major works on the engineering geo­
logic effects of earthquakes, and problems associated with 
permafrost, frost action, and northern climate construction. 

Alasj{, Department of Highways: 

District Geologist and District Materials Engineer, Valdez, 
Alaska, responsible for geological investigations and materials 
testing for district projects. 

Materials Foundation Engineering Geologist, Co! lege, Alaska. 
'lirected many complex subsurface foundation investigations 
throughout the State for major· bridge and embankment struc­
tures. 

University of Alaska: 

Research Geolc~9ist, Arctic Environmental Engineering Labora­
tory, College, Alaska. Directed geotechnical investigations 
and research studies for cold - .... gions projects. 

~ . . ~· . ~ . ,., .. ·.. . . 
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Task As ·ignments Pet .. formed Q~de Alaska 

Pacific Materials Labc··atory, Ri .terside, California: 

Employed as an Engineering Geologist on various projects in 
Southern California. 

Utah Department of Highways, Salt Lake City 1 Utah: 

Employed as Laboratory Supervisor of their soil mechanics 
laboratory. 

U.S. Department of Agriculture, Salt Lake City, Utah: 

Cartographer, participating in various aerial photo and map 
making projects at their Western Aerial Photo Laboratory. 

U.S. Air Force, St. Louis, Missouri: 

Education 

Cartographer, participating in various map making projects at 
their Aeronautical Chart and Information Center. 

B.S., 1958, Geology, Brigham Young University 

Postgraduate course work in Geology, Brigham Young University 

Postgraduate course work in Engineering Management, Glaciology 
and Soil Mechanics, University of Alaska, Fairbanks 

Cartographic instruction, U.S. Air Force Cartographer School 

Air traffic control instruction, U.S. Air Force 

Registrations/Certifications 

Registered Engineering Geologist, 1970 1 California 

Professional Geologist, 1970, California 

Certified Professional Geologist, 1970 

Professional Affiliations 

Member 1 Association of Engineering Gelogists 

Member, American Institute of Professional Geologists 

Member, Highway Research Board 

Member, American Association for the Advancement of Science 

1 

·~· 
cl 

~· 

I 
I 
I 
t 

I 
l 
! 
} 

i 
l 



H 
'l m r. 
I i 
i I 

4 

' 

li • 
~ ¥ 

(l 
J 

!l ~ 1f 

~ 

Ralph R. Migliaccio 
Page -3-

Professional Affiliations 

Affiliate Member, American Society of Civil Engineer·s 

Sp~:~cial Consultant, National Academy of Science, Alaska Earthquake 

MemLer, CivH Air Patrol 

Past Mayor (Pro Tern) and City Councilman, Valdez 

Director and Vice President, Greater F<1lrbanks Chamber of Com­
merce 1971-1977 

Director, Alaska State Chamber of Commerce, 1974-1977 

City Councilman, Fairbanks, Alaska, 1975-1977 

State Committee Member, Alaska Humanities Forum, 1976-pr·esent 

Awards 

Outstanding Service Award, Greater Fairbanks Chamber of Com­
merce, ·1971, 1972, 1974 

Pub I ications 

Coulter, Henry W. and Migliaccio, Ralph R. 11 Effects of the Earth­
quake of March 27, 1964 at Valdez, Alaska, 11 Geological Survey 
Professional Paper 542-C. 

Migliaccio, R. 11 Earthquake Damage tc Highways in the Valdez Dis­
trict, Alaska. 11 Highway Research Record, No. 91, H RB Publication 
1307, 1965. 

Ross, G.A., Seed, H.B. and Migliaccio, R. 11 8ridge Foundation 
Behavior in the Alaska Ear'thquake, 11 ASCE, SMFDIV, July, 1969. 

Migliaccio, R. and Rooney, J. W. 11 Engineering Geologic and Sub­
surface Soil Investigations for the Trans Alaska Pipeline System, 11 

(abstract). Proceedings - Symposium on Cold Regions Engineering 
(Vol. I), University of Alaska, College, June, 1971. 
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JAMES w. ROONEY I p. E. PRINCIPAL/VICE PRESIDENT 

Current Responsibilities 

Vice President and Principal-in-Chat"ge, Anchorage Office, R&M 
Consultants, Inc. 

Alaskan Iask Assignments 

R&M Consultants, l nc. : 

Special Consultant to Trans Alaska Pipeline System and gas 
pipeline study groups. 

Consultant, for the coordination and superv1s1on of field inves­
tigations and geotechnical studies for thE:! Trans Alaska Pipeline 
System; involvement has been continuous since earlv 1969. 

Geotechnical Engineer, assisted in the evaluation of pipeline 
alignment, general soil conditions, and preliminary review of 
slope performance of critical segments along the Trans Alaska 
Pipeline route. 

Geotechnical Engineer, selected as special task group member 
by Dr.. R. B. Peck for detailed review and identification of 
slope stability problems associated with construction program­
ming along the Trans Alaska Pipeline route. 

Project Consultant, visual impact engineering and site restora­
tion projects for the Trans Alaska Pipeline. 

Evaluation of a small dam failure in Anchorage, Alaska, and 
retained as a third party to review a number of geotechnical 
and civil design related project failures. 

Expert review on legal case concerning 1) Constructiot' claims 
associated with pavement materials at Barrow, Alas~a, 2) a 
major landslide and powerhouse failure in Ketchikan, Alaska, 
and 3) the failure of large multi-plate highway culverts in 
Juneau, Alaska. 

Project Geotechnical Manager for U. S. Coast Guard Loran "C" 
Stations at Ketchikan, Kodiak, and Tok, Alaska. 

Performance of soils engineering and foundation studies in 
Anchorage, Wasilla 1 Palmer, Fairbanks, Juneau, Kenai, 
Cordova.. Valdez, and many Alaskan locations throughout the 
Trans Alaska Pipeline route. 

Evaluation of a construction excavation slope failure in 
weathered bedrock which partially undermined an existing 
three story structure on the University of Alaska - Fairbanks 
campus, included the design of a braced bulkhead retaining 
wall for temporary support through construction period. 
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Selected as Project Geotechnical Consultant for the Northwest 
Alaskan Natural Gas Transmission System by Fluor Engineering 
and Constructors. Involved in coordination of and supervision 
of field and office geotechnical studies for the chilled gas 
pipeline alignment. 

State of Alaska, Department of Highways: 

Project Design Engineer, responsible for a number of highway 
design projects in Southeast Alaska. 

Design Engineer, directed a special study involving construc­
tion of a four-lane highway adjacent to the Juneau-Douglas 
High School. Effort included evaluation of settlement and 
highway embankment slope stabilization related to previous boat 
harbor construc;:tic!J and hydraulic fill placement adjacent to 
structure. 

Valdez District Materials Engineer, responsible for project 
materials and soil investigations for district projects; progr·ams 
included evaluation and design recommendations for cut slopes 
of up to 300' in height in soiis and rock containing both frozen 
and thawed conditions. 

Valdez District Materials Engineer 1 conducted special study and 
prepared remedial design for a major embankment failure invol­
ving gravel fill on thawed clay soil. 

State Soils Engineer 1 responsible for review of soil conditions 
and specific geotechnical studies for general soil investigations 
on highway projects throughout the State. 

State Soils Engineer 1 supervised and directed a number of 
special sti.Jdies on soils and construction materials a.'1d assisted 
in the review of project construction materials and soil condi­
tions. 

State Soils Engineer, directed investigation of a major 55' high 
rock-fill embankment failure on disturbed frozen foundation 
material along a section o·f the Alaska Highway. 

Tasl< Assignments Performed Outside Alaska 

Soil Testing Services, Iowa City, Iowa: 

Senior Engineer 1 rt-.:sponsible for project operations at branch 
office of Soil Testing Services in Iowa City, Iowa. Projects 
involved major foundation investigation programs for highways, 
buildings, small dams, and industrial sites .. 

Project Sci Is Engineer, providing services for two major inter­
state highway projects involving special design considerations 
for deep cuts and fills in potentially unstable soils; evaluation 
and recommendations for staged construction, sub-drains, 
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Education 

instrumentation and monitoring controls for these projects. 
Also involved in the evaluation of bluff instability and erosion 
problems abcve the Burlington Railroad alignment along the 
Mississippi River near Ft. Madison. 

B.S. 1 1962 1 Civil Engineering, Wayne State University. 

M.S., 1967, Civil Engineering, Wayne State University. 

~istl·ations/Certificati2IJ.2. 

Professional Engineer (Civil), 1964, Alaska, 1967, Iowa. 

Professional Land Surveyor, i972, Alaska. 

Professional Affiliations 

Member, American Society of Civil Engineers. 

Member, National Society of Professional Engineers. 

Member, Transportation Research Board. 

Past Assistant Chairman, Soil Mechanics and Foundations Committee, 
American Society of Civil Engineers 1 I ow a Section. 

Former Member, Anchorage Municipality Geotechnical Commission. 

Instruction 

Instructor (Evening Course) University of Alaska, School of 
Engineering, Department of Civi I Engineering, 11 Pavement Design. 11 

Workshop Topic Chairman 1 Transportation Corridors - Design and 
Construction. Joint U.S. - Canadian Northern Civil Engineering 
Research Workshop. Edmonton, Albert~, March, 1978. 

Publications 

Davison, B.E., Nottingham, D. and Rooney, J.W., 11 Chilled Pipeline 
Frost Heave Mitigation Concepts . 11 Pipeiines in Adverse Environ­
ments 1 Proceedings of the ASCE Pipeline Division Specialty 
Conference, January 1 1979. 

. E \. E II D . Dav1son, 8. . 1 Rooney, J. N., and Bruggers, D. . , es1gn 
Variables Influencing Piles Driven in Permafrost. 11 A.S.C.E. Cold 
Regions Specialty Conference, Anchorage, Alaska, May, 1978. 

Vita, C. L. and Rooney, J. W., "Seepage - Induced Erosion Along 
Buried Pipelines. 11 A.S.C.E. Cold Regions Specialty Conference, 
Anchorage, Alaska, May, 1978. 
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Davison, B. E. 1 and Rooney, J. W. 1 
11 Arc Welding Applied to Arctic 

Foundations, 11 Consulting Engineer, December, 1977. 

Wang, Dr. W., Rooney, J.W., and Davison, B.E. 1 
11 Simpson Hill 

Cut, Copper River Basin, Alaska - A Case History of Slope Stabil­
ity in Frozen Cohesive Soil. 11 Thirtieth Canadian Geotechnical 
Conference, Saskatoon, Saskatchewan, October, 1977. 

Davison, 8. E., and Reaney, J. W., 11 Use of Thermal Piles for Off­
shore Frozen Embankments. u Fourth International Conference on 
Port and Ocean Engineering Under Arctic Conditions, Memorial 
UniV('rsity of Newfoundland, St. Johns, Newfoundland, Canada, 
1977. 

Rooney, J.W., Nottingham D., and Davison, B.E., "Driven H-Pile 
Foundations in Frozen Sands and Gravels. 11 Second International 
Symposium on Cold Regions Engineering, University of Alaska, 
College, Alaska, 1976. 

Rooney, J. W., and Atkins, J. T., "Servicing in Northern Communi­
ties11 (abstract). Forum - Canadian l nstitute of Planners - Annual 
Conference, Winnipeg, June; 1976. 

Migliaccio, R.R., and Rooney, J.W., 11 Engineering Geologic and 
Subsurface Soil Investigations for the Trans Alaska Pipeline System 11 

(abstract). Proceedings - Symposium on Cold Regions Engineering 
(Vol. 1), University of Alaska, College, AJaska, June 1971. 

Rooney, J. W., 11 The Influence of Sampling and Disturbance on the 
Shear Strength of Saturated Cohesive Soils, 11 Master1s Essay submit­
ted to College of Engineering, Wayne State University, June, 1967. 

Klausner·, Y., and Rooney, J.W., 11 Design an9 Construction of a 
Device for the Pure Deviatoric Loading of Soiis." National Scienc£~ 
Foundation Science Teaching Equipment Development Program Grant, 
Wayne State University. 

Awards 

1976 Lincoln Arc Award for H-Pile Foundation Design. 

Awar-ded Membership in Chi Epsilon, National Honorary Civil Engi­
neering Fraternity. 
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ROBERT l. SCHRAEDER SENIOR ENGINEERING GEOLOGIST 

Current Responsibilities 

Associate of R&M Consultants, Inc. 

Head, Earth Science Department, R&M Consultants, Inc. 

Vice President, Resource Exploration Corporation, management of 
field operations conducted within the State of Alaska. 

Professional Experience 

1965 
1"965-1969 

1969-1970 

Staff Geologist, Alaska Department of Highways, Valdez. 
District Geologist, Alaska Department of Highways, 
Valdez. 
Acting District Materials Engineer, Alaska Department of 
Highways, Valdez 

1970-Present Senior Geologist, R&M Consultant.s, Inc. 

Directly Related Task Assignments 

R&M Consultants, Inc.: 

Supervisory Geologist, supervision of the centerline soils 
investigation for the Trans Alaska Pipeline. This involved 
establishing the procedures, standards and lines of communi­
cation necessary to direct the activities of up to 40 field 
geologists, and to coordinate their efforts with thf. needs of 
management and other involved groups. This project involved 
various levels of activity over a period of approximately seven 
years, and a multimillion doiJar budget. Products included 
preparation of published borehole logs, drilling location maps 
and supporting information in a format suitable for presenta­
tion to government review agencies. 

Supervisory Geologist, supervision of the preliminary center­
line soils investigation for the proposed Northwest Alaskan Gas 
Pipeline between Delta Junction and the Canadiar.l Bordet". 
Tasks were essentially the same as for the TAPS (above) 
except that supervision of seven double shifted drill rigs was 
also included. This task involved as many as 50 personnel of 
varying job descriptions and was further complicated by the 
extremely short time available for mobilization and the urgent 
need for the finished product. 

Supervisory Geologist, supervised preparation of terrain unit 
maps and associated landform profiles for the TAPS project. 
These maps were developed by intensive use of photogeologic 
interpretation combined with extensive field checking and 
incorporation of all soils information available from the drilling 
program, published sources, and personal knowledge of the 
area. 
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Senior Geologist/ Associate, managed and directed work of the 
R&M Houston office. Primary duties were: liaison with 
Alyeska Geotechnical Engineering and the numerous other 
consultants involved in the project, review of proposed design 
documents for compliance with design criteria and government 
stipulations, writing and reviewing design mode justification 
documents prior to submittal to the agencies, writing requests 
for Notices to Proceed and answers to agency questions and 
objections, performing duties attendant with the R&M position 
on the Alyeska construction mode selection committee, super­
vising other geotechnical personnel in the Houston office. 

Supervisory Geologist, supervised preparation of preliminary 
Terrain Unit Maps for the proposed Northwest Alaskan Gas 
Pipeline. The project involved photo interpt"'etation, a litera­
ture search and field checking. 

Supervisory Geologist, assisted in the design of and data 
gathering for the TAPS Soil Data Bank. 

Supervisory Geologist, supervised the design and implemen­
tation of resistivity surveys along selected segments of the 
TAPS. These surveys were used to extend the information in 
hand to other r less understood segments of the alignment, and 
to increase the confidence level of sub-soil interpretations. 

Geotechnical Consultant, temporary duty in the Alyeska 
Houston Office. Duties included membership on the Alyeska 
Construction Mode Committee. This committk.'e was responsible 
for the application of government stipulations and APSC design 
criteria to the collected geotechnical data to develop a con­
struction mode listing for the entire pipeline route. Also 
included were extensive design review duties. These reviews 
included inspection of essentially all pertinent geotechnical 
parameters which might affect the integrity of the pipeline. 
Other duties involved monitoring of field data flow from Alaska 
to Houston, assisting on numerous short term task forces, and 
!.faison between project per;;onnel the R&M Houston Consultant 
Group and the Alyeska Haston G_roup. 

Supervisory Geologist, supervision of the day-by-day operation 
of the R&M Fairbanks Geotechnical Section. This included 
normal management duties as well as scheduling and implemen­
tation of all projects. 

Geotechnical Consultant, participated in the foundation drilling 
program and materials source reconnaissance for two school 
buildings in Ketchikan Alaska. This project involved use of 
tripod and cat head wash boring tools which were hc:nd carried 
to the drilling sites in dense vegetation. 

Geotechnical Consultant, supervised the development of num­
erous reports such as slush flow avalanche studies, solifluction 
studies, slope stability studies and bedrock mapping projects. 
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Geologist, Member of the Site Study Task Force, North Slope 
Haul Road Maintenance Camp Study for· the Alaska Department 
of Transportation and Public: Facilities. Participated in the 
field investigation of all potential maintenance camp sites along 
thE.\ 360 mile road. Performed preliminary examination of all 
pot.ential camp sites and described their physical parameters, 
inc! uding r·oad maintenance, siting, climate, and geotechnical 
paramet~rs as well as environmental, historical, and archae­
logical considerations. 

State of Alaska, Depai'"trnent of Highways 

District Geologist, performed route reconnaissance for various 
proposed routes including the Chitina to McCarthy Road, the 
Lake Louise Reroute and Extension, The Tasnina Pass segment 
of the Copper River Highway and other short realignment 
proposals. 

District Geologist, directed and performed centerline soils 
investigations of the Chitina to McCarthy Road, various seg­
ments of the Glenn, Richardson and Tok Highways 1 the Lake 
Louise Road 1 and the Valdez to Ft. Liscum Road. 

District Geologist, directed and performed borrow and quarry 
site investigations of the Lake Louise Ro2.J, the Chitina to 
NicCarthy Road, the west end of the Copper River Highway, 
the Tasnina Pass area 1 and segments of the Richardson, Glenn 
and Tok Highways. 

District Geologist, participated in setting-up and monitoring 
the Chitina permafrost insulation test section. 

District Geologist, responsible for preparing and administering 
ths budget and the day-by-day activities of the Geology group 
of the Materials Section, Valdez· District. 

Acting District Materials Engineer, direction of the geology 1 

materials testing and construction materials inspection for the 
Alaska Department of Highways, VCiJcf~?; District. 

District Geologist, directed and perform€d seismic and resistiv­
ity surveys for bridge sites, borrow sites 1 cut sections and 
centerline investigations of segments of the Lake Louise Road 1 

the Valdez to Ft. Liscum Road, and the TasAina Pass section 
of the Copper River Highway. 

Other Alaskan Experience: 

Geologist, participated in stratagraphie geologic studies for 
Gu!f Oil Cor·poration in the area north of the Brooks Range, 
Alaska. 

Geologist, participated in research on Ice Island ARLIS II in 
the Arctic Ocean for the Office af Naval Research. 
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Page 4 

Education 

Geologist 1 teaching Assistant 1 University of Alaska 1 assisted in 
teaching the Mining Short Courses. 

Research Assistclnt, investigations in geochemical research for 
the University of Alaska. 

M.S. Geology, University of Alaska 

Registration/Ce.rtificaUQ!J_ 

Registered Professional Geologist, California (1971) 

1 
1 
1 

• •• 

1 
I 
•• 

I 
I 
I 
I 
I I 

~ 

I ~ 
I r.~1. f:' 

!'-'' 
t" I ~,; 
I. 

I j· 
f . 
l 
j': 
i. 

f I I 
i . 

I 
!:!: 
I·. 
l : 
l 
j. r· : 
! 



! 
' 
L ,, 

GARY A. SMITH SENIOR GEOLOGIST 

Current Responsibilities 

Project Manager for the scheduling and coordination of multidisci­
plined projects. 

Geologist, specializing in engineering and environmental geology. 

Alaskan Task Assignments 

Developed critical path method scheduling for the construction 
management phase of a $450,000 water system for the village of 
Beaver. The project resulted in a cost savings to the Alaska 
Department of Public Works of 15-20%. 

Manager of the Alaska Branch office, Pacific Testing Laboratories, 
responsible for soils investigations for foundation studies, con­
struction inspection and materials testing. 

Project Manager, scheduling and coordinating multidisciplinary 
projects involving the phasing of work efforts for both internal 
departments and outside participants involved in a project. 

Prepared preliminary analysis of water supply sources and eval­
uations of development alternatives for the Trans Alaska Pipeline 
Terminal at Valdez. 

Instrumental in land-use feasibility and selection analysis for Cook 
Inlet Region, J nc., under the Alaska Native Claims Settlement Acti 
$140,000 project. 

fvlajor participation in a hydrology study involving analysis of small 
drainage basins and their affect on the Trans Alaska Pipeline route. 

Involved in the development of erosion control procedures and 
related environmental design considerations for Alyeska Pipeline 
Service Company. 

Involved in the design of special erosion control systems at critical 
sites along the Tr·ans Alaska Pipeline. 

Design of special erosion protection systems and quantity estimates 
of materials for several pump stations along the Trans Alaska Pipe­
line. 

Involved in the systematic evaluation of soil erodability along pro­
posed Trans Alaska Pipeline access roads, material and disposal 
sites, jn order to facilitate the forrn~lation of soil protection pro­
grams. 

Land desirability and usability analysis for evaluation of potential 
land selection and development in South central Alaska for the Kni k 
Village Corporation. 
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Evaluation .. with written and graphic presentations.: of geotechnical 
constraints related to the location of short segments of the Trans 
Alaska Pipeline route for permit applications. 

Evaluation of potential quantities of suitable materials and rough 
projected operating costs of a particular grave1 pit development in 
the Anchorage area. 

Geologist, routinely involved in subsurface studies for the evalu­
ation of potential development sites, roadways 1 and bui !ding found­
ations. 

Directed a complete geotechnical study for a Cattle Research Cen­
ter, Kalsin Bay, Kodiak Island, involving coordination of site work, 
performing subsurface investigations, and preparation of a compre­
hensive report which included design recommendations for building 
foundations, roadway foundations 1 sewage disposal, water supply 
well, and special considerations for remote site development. 

Conducted a literature search and prepared an evaluative report 
with annotated bibliography on the subject of Rapid Detection 
Techniques for Water Sources in Arctic Regions. Report prepared 
for CRREL, Ar·my Corps of Engineers. 

As part of a two-man team, prepared a water study to identify 
potential water sources for the City of Eagle River, Alaska. A 
final report for the State of Alaska, Department of Environmental 
Conservation was prepared following field efforts which inciuded 
shallow resistivity surveys, surface water hydrology analysis, 
terrain unit mapping and three test wells. 

As the final phase of a soils evaluation for a major Anchorge Hill­
side subdivision, Mr. Smtih rap resented the developer in a presen­
tation to the Planning and Zor.ing Commission. 

Prepared development and restoration plans, and made client's 
permit application submittal for a gravel pit in an environmentally 
sensitive area. 

Edited and revised the Environmental Protection Manual for Alyeska 
Pipeline Service Company. 

Project Manager 1 responsible for a project to drill 300 foot deep 
holes and install cathodic protection apparatus at the Trans Alaska 
Pipeline Terminal, Valdez, and four pump stations. The $255,000 
project came~in 10% under budget. 

Coordinates many small site investigations and their report prepara­
tion dealing with soils suitability for on site septic systems -- to 
assure conformation with state and local en vi ron mental regulations. 

Developed terrain-unit map from aerial photographs and literature 
search data for 185 proposed State offered homesites at three re­
mote areas in Alaska. Resultant maps and recommendations pro-
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vided necessary soils information for approval of .the sites by the 
Department of Environmental Conservation. 

Participation in the preparation jf an environmental impar assess­
ment of various energy conservation technologies utilizaL ~ in the 
construction and operation of Alaska's proposed new capital at 
Willow. · 

Editor-in-Chief in charge of preparation of school site investigation 
r1:ports for sixteen (16) villages in the Lower Kuskokwim School 
District. Tne published reports included detailed regional and site 
condltions and comprehensive design determinants necessary for 
design and construction planning in remote areas where very. little 
information existed previously. 

Involved in office coordination of three drilling rigs dispatched to 
seventeen (17) remote villages in the Lower Kuskokwim region, and 
responsible for the preparation of geotechnical reports outlining 
subsurface conditions and providing recommendations for foundation 
selection and design at each. village. 

In charge of subsurface investigation for ARCO's proposed Kuparuk 
River Pipeline Crossing. The study involved a resistivity survey 
and drilling program, and resulted in the preparation of a report 
utilized as part of a permit application submitted to the Corps of 
Engineers. 

Education 

B.S., 1968, Geology, University of Oregon. 

Registrations/Certifications 

Registered Professional Geologist, 1978, Oregon 

Professional Affiliations 

Member, Alaska Geological Society. 

Member, Alaska Ground Water Association. 

Publications 

R&M Consultants, Inc. 1978. Rapid Detection of Water Sources in 
Cold Regions. Prepared for the Cold Regions Research and Engi­
nee ring Laboratory, U.S. Army Corps of Engineers. Manuscript. 
75 p. 

Smith, T .L. et al. 1977. Energy Conservation Technology Study-­
! dentification of En vi ron mental Impacts of EnergY: Conservation 
Technologies for Propose.d New Capital Site at JVillow, Alaska. 
Prepared for the Alaska D~vision of Energy and Power Development 
and the U.S. Energy Research and Development Administration. 
R&M Consultants, Inc., Anchorage. 59p. 
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No,rma E. Biggar 

EDUCATION 

University of Ala.ska, Fairbanks: M.S., Geology, 1974 
Antioch College, i"ellow Springs, Ohio: 1l.A., Geology, 1970 

REGISTR'\TION 

Registered Geologist: California 
Certified Engineering Geologist: California 

PROFESSIONAL HISTORY 

Woodward-Clyde Consu.l, t:ants, San Francisco, California, Staff Geologist to 
Project Geolag.ist, 1973-date 

Geophysical Inst~tut:;.,;,:,. :;niversity of Alaska 1 Research Assistant~ 1971-1973 
Wright State Ulliversity, Teaching Assistant, Department of Geology, 1972 
Dr. Ronald G. Schmidt, Consulting Geologist 1 Yel.low Springs, Ohio, Draft.<;-

person, 1971 

REPRESENTATIVE EXPERIENCE 

Ms. Biggar has served as the project geologist: fo:{ the active fault identi­
fication study J:or the proposed Alcan gas pip:!'line in Al?-ska t and for the 
geological and seisrtrJlogical investigations of the New Melones Dam site in 
caLifornia. 

She served as technical editor for the Wood~·ard-Clyde Consultants' book, 
"Age Dating of Geologic Materials", in addition to researching and compiling 
IMny of the age-dating discussions presented in the book, and is presently 
preparing a manuscript o:f the book for publication. Since joining Woodward­
Clyde, she has also been involved in regional geologic studies for the siting 
of a proposed LNG plant at Yakutat, Alaska, nuc::le~:~.r reactors in the Persian 
Gulf of Iran, Italy, and the Central Valley of Cal'.i fornia, and the detection 
of active fa.ults for the Trans-Alaska pipeline project. 

An overall geologic st~dy of the Chena Hot Springs area near Fairbanks, 
Alaska was t:l'H.~ topic of Ms. Biggar's Master"s TlleSJ.S. This investigation 
included a 35-square mile mapping project of the gxanitic and metarrr:>rphic 
units in the vicinity of the thermal springs, and geochemical, geophysical and 
ground temperat":ure studies in t.ie thermal az·ea. 

AFFILIATIONS 

Geological Society of America 
Association of Woman Geoscientists 
Association of Engineering Geologists 
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NOI'ma- E. Biggar page 2 

PUBLICATIONS 

"Alaska's geothermal resource potential", with R. B. Forbes, The Northern 
Engineer, v. 5, No. 1, ·1973. 

"Identification of distinguishing characteristics of late Quaternary faults 
in tlJe Western Sierran foothills, California", with R. F. Harpster and C. L. 
Taylor, Abstracts, Earthquake Notes, v. 49, no. 1, pp. 88-89, 1978. 

"Evaluation of Quaternary fauLting in colluvium and buried paleosols, Western 
Sierran Foothills, California", with w. D. Page, F. H. Swan III, R. Harpster 
and L. S. Cluff, Abstracts with Programs, Cordilleran Section, Geological 
Society of America$ v. 10, no. 3, p. 141, 1978. 
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George E. Brogan 

EDUCATION 

San Diego Stat€~ College: . M.S., Geology, 1969 
San Diego State College: B.A., Geology, 1966 

REGISTRATION 

Registered Geologist: California 
Certified Engineering Geologist: California 

PROFESSIONAL HISTORY 

Woodward· Clyde Consultants 

engineering geology 
seismic geology 
structural geology 
geomorphology 

Woodward-Clyde Consultants, Los Angeles/O~.:ange, California, Associate, 
1978-date; Deputy Director of Geology, 1976-date; Oakland, 
California, Staff Geologist to Senior Project Engineering 
Geologist, 1971-1975 

Woodward-Lundgren and Associates, Oakland, California, Con.sultant 
in Geology, 1969-1971 

University of Nevada, Reno, Department of Geology-Geography, Teaching 
Fellow, 1968-1971 

Humble Oil and Refining Co., Kingsville, Texas, Product.ion 
Geologist, 1967 

San Diego State College, Department of Geology, Teaching Assistant, 
1966-1968 

{J.S. Navy Electronics Laboratory, San Diego, California, Data Analyst 
with San Deigo State College Foundation, 1964-1968 

REPRESENTATIVE EXPERIENCE 

M'r. Brogan has practiced engineering qeology since 1966 1 and has world­
w.ide experience in engineering geology . .1nd seismic geology on projects 
including nuclear and conventional prwer plants, dams, tunnels, pipelines, 
airports, high-rise buildings, offshore drilling platforms, and liquefied 
natural gas terminals. In connection with these numerous investigations, 
he has completed complex projects .in diverse geographic and climatic 
environments. He was in charge of the evaluation of active faults 
for the Trans-Alaska Pipeline System,. the evaluation of the Bocono 
fault in Venezuela for the Yacumbu tunnel, the mapping and evaluation 
of the Wasatch fault in Utah, the evaluation of seismic activity and 
faults for several power plants in Italy, studies for nuclear power 
plant siting in Iran, evaluations of dams and dam sites in North and 
South America, and mapping active faults for land-use planning in Managua, 
Nicaragua. He has completed studies of seismic and geologic hazards 
in offshore areas of California, Alaska, and the Caribbean. 

GEB 1-79 
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His experience in siting critical facilities includes studies for domestic 
and foreign nuclear power plants. He managed field and office studies 
that identified potential nuclear power plant sites along the Southern 
Persian Gulf and Gulf of Oman for the Atomic Energy Organization of 
Iran (AEOI). After the siting studies were completed, he managed field 
studies of 5 of the sites; these studies were used as a basis by AEOI 
for select~ng ths £avored site on the Persian Gulf. In addition to 
managing the Il·anian siting studies, Mr. Brogan has provided high-level 
guidance in developing the approach and philosophy to be used in nuclear 
power plant siting studies in California for Pac·:fic Gas and Electric 
Company (PG~E), and in Washington and Oregon for Washington Public 
Power Supply System (WPPSS). 

Mr. Brogan has managed studies for siting other critical fac4lities, 
including siting of a proposed Liquc;-ied Natural Gas (LNG) Import 
Terminal Site in California. Those studies were conducted for the 
California Coastal Commission, a California State agenay that regu.Iates 
development in coastal areas. Both onshore and offshore areas were 
considered, and methodologies were developed to screen coastal California 
fox acceptable areas, and to identify positive and negative attrjbutes 
of individual sites. Field studies were conducted in response to the 
methodologies that w·ere developed, which resulted in ranking of 10 
sites and selecting a favored onshore site and a favored offshore site. 

Mr. Brogan bas become a recognized leader in evaluating earthquakes 
and fau.l t activity. He has convened a Geological Society of America 
Penrose Conference on that topic, and is an a.dviser to thr- u.s. GeoLogical 
Survey Earthquake Hazard Reduction Program. He has taught graduate 
and undergraduate courses in geology and earthquake engineering, has 
lectured for many universities and professional organizations, and 
was selected as r1oodward-Clyde Consultantsr Young Professional in 
Geotechnical Practice in 1975. In his present position$ Mr. Brogan 
is in responsible charge of geological, seismological, and geophysical 
studies within the Souther.n California offices of Woodward-Clyde Consultants. 

AFFILIATIONS 

American Association for the Advancement of Science 
American Association of Petroleum Geologists 
American Geological Institute 
American Geophysical Union 
American Society of Photogrammetry 
Association of Engineering Geologists 
Earthquake Engineering Research Institute 
Geological Society of America 
International Association of Engineering Geology 
Seismological Society of America 
Sigma Xi 
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Woodward-Clyde Consultants 

Georg~e E. Brogan page 3 

PUBLICATIONS 

Mr ... Brosran has author~d or co-~.:.·uthored more than 30 professional 
publications that have appeared in.numerous scientific and engineering 
journals and proceedings of conferences and symposia. 1~ese publications 
i:!lclude studies of the effects of recent earthquakes, case histories 
of studies of faulting and seismicity in many localities, and philosophical 
discussions regarding mitigation of geological hazards. A complete 
list of Mr. Brogan's publications will be provided upon request • 

GEB 1-79 
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Lloyd s. Cluff 

EDUCATION 

Univ·ersity of Utah, Salt Lake City: 
Uni1rersity of Utah, Salt Lake City: 

REGISTRATION 

Geologist: California 

B.S. , Geology 

Woodward-Clyde Consultants 

seismicity and seismic 
geology 

earthquake engineering 
environmental geology 
engineering geology 

Graduate studies in Engineer~ing Geology 

Certified Engineering Geologist: California 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants, San Francisco, California, Princ.ipal, Chief 
Engineering Geologist, Vice President and Director, 1971-date; Asso-
ciate· and Chief Engineering Geologist, 1965-1971/ Staf.f Geologist, 1960-1965 

University of Nevada, Reno, Nevada, Visiting Associate Professor of Geology, 
1968-1973 

Lottridge Thomas & Associates, Salt La.ke city, Utah, Geologist, 1960 
El Paso Natural Gas Company, Salt Lake City, Utah, Junior Geologist, 1957-1959 
University of Utah, Salt Lake City, Utah, Teaching Assistant, 1958-1960 

REPRESENTATIVE EXPERIENCE 

As Vice President and Chief Engineering Geologist, Nr. Cluff is responsible 
for all technical and administrative functions related to geolog.ic, seismologic, 
and geophysical in·vestigations, explorations, and evaluations. .Types of pro­
jects under Mr. Cluff's direction include nuclear reactor siting studies, 
active fault and earthquake hazard and risk evaluations, geologic hazard evalua­
tions, seismic safety studies, and land-use planning with regard tQ geologic 
and earthquake hazards. Mr. Cluff also directs geologic and earthquake studies 
relating to dams, bridges, tunnels, pipelines, highways, urban development, 
LNG facilities, .industrial sites, oil field operations, offshor.e deveL~pments, 
groundwater development, and aggregate and quarry sites~ 

In March, 1978, .Mr. Cluff was elected to the National Academy of EngineeriJ;g. 
He served in 1976 and 1977 on the Newmark Panel, a panel of experts called to 
ad:.rise the U.S. Geological Survey, Nat.ional Science Foundation, and the Presi" 
dent reg·arding the national pro5£·::am for earthquake prediction and hazard 
mitigation. He serves on the Earthquake Programs Advisory Panel of the u.s. 
Geological Survey and is a consultant to the Office of Science and Technology 
Policy, Working Group on Earthquake Hazards Reduction. He is a member of the 
National Academy of Sciences' Committee on Seismology, and serves on their 
Subcommittee on seismologic and geologic considerations in the safe siting of 
critical facilities. He recently served on an International Strong Motion 
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Arrays Commit"tee o.f the International Associations of Earthquake Engineering 
and of Seismology and Physics of the Earth's Interior. He has served as con­
sultant to the u.s. At.omic Energy Commission, Oak Ridge National Laboratory, 
regarding active faulting and earthquake effects on nuclear reactor safety~ 

As a member of the State of California's .Task Committee on Seismic Hazards 
from State-Owned/Occupied Structures, Mr. Cluff is involved in the defini­
tion of standards for the evaluatio~ of seismic risk. He was a member of 
the Stanford Research Institute Oversight Committee on Earthquake Predic­
tion, and the State of California Energy Resources Co11servation and Develop­
ment ComrnQssion Advisory Panel on earthqg~ke and geologic hazards in 
California. 

Mr. Cluff has made more than 15 post-earthquake evaluations of the geologic 
effects of damaging earthquakes throughout the world as a post-ear"thquake 
evalua"tion team member for the Earthquake Engineering Research Institute, the 
International Association of Engineering Geologists, the California Seismic 
Safety Commission, and the California Governor's Earthquake Council. 

Since 1967, Mr. Cluff has served as consultant to the Venezuelan Presidential 
Earthquake Commission. From 1966 to 1970, he served as consultant to the 
State of Utah Governor's Earthquake Council and to the Utah Geological and 
Mineralogi~al Survey regarding active faulting, earthquake, and geologic 
hazards L"'l Utah. 

From 1968 to 1973, he served as a member of the Consulting Board of the San 
Francisco Bay Conservation and Development Commission, Earthquake Enginee.ring 
Criteria Review Board. In 1969, he served as a member of the Special Panel 
of Consultants to the President and the Secretary of the Interior for the 
Santa Barbara oil spill, and was responsible for reviewing earthquake prob·­
lems in that area. 

As a member of the International Consulting Board for the International Atomic 
Energy Agency in Vienna, Mr. Cluff advised on geologic, sei5mologic, and 
earthquake engineering problems associated with siting nuclear power rea, ... ~tors 
in foreign cou;,"J.tries. He has served as a consultant to the atomic energy 
commissions of the governments of Mexico .. Chile, Italy, and Iran, regarding 
active faulting, earthquakes, and geologic hazards with respect to siting 
nuclear reactors. Since 1970, he has served as consultant to Ente Nazionale 
Per L'Energia Elettrica, Milan, Italy, on geologic and earthquake hazards 
with respect to siting fossil fuel. power plants in Italy. He has also served 
as consultant to E~te Nazionale Per L'Energia Elettrica, Rome, Italy, regard­
ing active faulting and earthquake problems in siting nuclear reactor power 
plants in Italy. He has served as consultant to Comision Federal de Electri­
cidad, Mexico, regarding dam safety from active faulting and earthquakes. 
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He served as a member of the State of California Joint Committee on Seismic 
Safety, Advisory Group on Land Use Planning to Minimize Earthquake Risk. 
Since 1970, Mr. Cluff has served as a member of the UNESCO Consulting Board 
in Paris for "seismic phenomena associated with the filling of large reser­
voirs." He has served as consultant to the U.S. Corps of Engineers, Vicks­
burg research facility, and the u.s. Bureau of Reclamation regarding active 
faulting and earthquake effects on dams. 

Mz·. Cluff is a member of the Board of Directors of the Earthquake Engineer­
ing Research Institute. He was President of the Association of Engineering 
Geologists, 1968-1969. He also served as Vice President of the International 
Association of Engineering Geologists, 1970-1974. He is Chairman of the 
International Association of Engineering Geology CommissionF studying world­
wide seismic phenomena. 

Mr. C.luff is listed in Engineers of Distinction (1970) and American Men of 
ScierJce (1975). 

AFFILIATIONS 

National Academy of Engineering 
Association of Engineering Geologists 
Earthquake Engineering Research Institute 
Geolo~ical Society of .America 
International Association of Engineering Geologists 
Seismological Society of P~erica 
Structural Engineers Association of Northern California 
Utah Geological Association 

PUBLICATIONS 

Mr. Cluff has authored a.nd co-authored more than 50 technical papers on 
subjects relating to geology, seismology, and engineering. These papers 
have been published in r1ational and international journals, and proceedings 
of conferences and inteJ:-national meetings. 
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PERSONAL DATA 

NANE: Robert B. Forbes 

DATE OF BIRTH: ~1arch 14, 1924 

PLACE OF BIRTH: , 

EDUCATIOH: 

Aberdeen, Washington 

University of Oregon, Eugene, Oregon, 1941-1942 
1946-1948 

B.S. Geology, University of Hashington, Seattle, Hashington 
1948-1950 
Graduate work, University of Washington, 1950-1951 

Ph.D. Geology, University of Washington, 1957-1959 

POSITIONS HELD & EXPERIENCE: 

Geologist and Exec'utive Officer) Juneau Ice Field Research 
Project, (spring-summer) 1949-1958. 

Consultant~ r·1ountain Environment Project, Department of Arr:~y, 
Washington, D.C., 1951-1953. 

Chief, Field Observation Branch, OQMG, Department of Army, 
Washington, D. C., 1952-1953. 

Department of Army Expeditions Project Supervisor, 1953-1955. 
Assistant and Acting Chief, Research Branch, Office of Research 

Development, OQMG, Washington, D. C., 1955-1957. 
Research Asso:iate, Department of Geology, University of Hashington, 

1957-1959. 
Assistunt Professor, Geology Department, University of Alaska, 

1959-1961. 
Associate Professor of Geology, Geophysical Institute and Geology 

Dept~, University of Alaska, 1961-1963. 
Visiting Research Professor in Petrology, Geophysical Institute, 

University of Tokyo, Tokyo, Japan. (NSF Science Facu1ty 
Fellowship), 1963-1964. , 

Associate Professor of Geology, Geophysical Institute and Geology 
Department, University of Alaska, 1964-1965. 

Professor and Head, Geology Department) University of Alaska 
Geology Dept. and Geophysical Institute, 1965-1969. 

Visiting Research Geologist, Alaskan Geology Branch, U.S.G.S., Menlo· 
Park, California, 1969-1970. (Temporary appointment; Sabbatical 
Leave academic year 1969-70). 

Professor of Geology, Geophysical Institute and Geology Department, 
University of Alaska, 1970-1976. 

Senior Geologic Consultant, Geophysical Institute, University of 
Alaska, 1976-present. 
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HONORS: 

Department of Army Outstanding Performance Award (Special award 
for Antarctic research), Jan., 1957. 

National Science Foundation Science Faculty Fello'd in Geology 
(Geological Institute, Tokyo University, 1963-1964). · 

Vice President, Section of Volcanology, Geochemistry and 
Petrology, American Geophysical Union, 1970-1972. 

PROFESSIONAL ORGANIZATIONS: 

Fellow~ Geological Society of America 
Fellow, Arctic Institute of North America 
Fellow, American Association for th~ Advancement of Science 
Member, American Geophysical Union 
Member, American Association of Petroleum Geologists 
Member, Sigma Xi 
Member, American Polar Society 

PRE~ENT RESEARCH INTERESTS: 

Petrology and geochemistry of igneous and metamorphic rocks, 
with current emphasis on andesitic volcanism and the petro­
logy of blueschist and eclogite facies metamorphic rocks; · 
volcanology, including geophysical and geochemical studies 
of Alaskan volcanoes; exploration and utilization of Alaskan 
geothermal and uranium resources. 

PUBLICATIONS: 

Puq]; shed Papers 

Forbes, R. B., Field research and expeditionary mountaineering, 
American Alpine JournaL, 1954~ 

Fot~bes, R. B., Operation Deep freeze I: Parts I, I I, II I, IV, The 
guartermastel"' Journal, May-December, 1957. 

Forbes, R. B., Ultrabasic inc'1usions from the basalts of the Hut Point 
area, Ross Island, Antarctica, Bull. Volcanologigue~ ~' 13-21, 
1963. 

Forbes, R. B. and D. H. Ester, Glaciation of Observation Hill, Hut 
Point Peninsula, Ross Island, Antarctica, J. Glacial., i' 87-92, 
1964. 

Forbes, R. B., The compar~tive chemical composition of eclogite and 
basalt, J. Geophys. Reh, ZQ, 1515-1521, 1965. 

Forbes, R. B. and H. Kuno, The regional petrology of peridotite 
inclusions and host basalts, Upper Mantle Volume; Selected 
papers from the Proceedings of the 22nd International Geological 
Congress, New Delhi, India, 161-179, 1965. 
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PUBLISHED PAPERS (Cont'd) 

Page 3 

Forbes, R. B. and S. Banno, Nickel-iron content of peridotite 
inc1usions and coanate olivine from an alkali-olivine basalt, 
American f1ineralogist, _ll, 130-140, 1966. 

Foster, H. L. R. B. Forbes and D. M. Ragan, Granulite and perido­
tite inclusions from Prindle Volcano, Yukon-Tanana Upland, 
Alaska, U.S~ Geological Survey Prof. Paper 550-B, 8115-119, 
1966. . 

Wi 1 son, C. R. , S. Ni chparenko and R. B. Forbf~s, Evidence of two 
sound channels in the polar atmosphere from infrasonic ob­
servations of the eruption of an Alaskan volcano, Nature, 211, 
163-165, 1966. 

Forbes, R. B. and H. Kuno, Peridotite inclusions and basaltic host 
rocks, Ultramafic and Rel.~ted Rocks, 238-337, Ed., P. J. Wyllie, 
John Wile~ and Sons, 1967. 

Forbes, R. B., D. K. Ray! T. Katsura, H. ~1atsumoto, H. Haramura, 
and M. J. Furst, The comparative composition of continental 
versus island arc andesites in Alaska, International Upper 
Mantle Project Scientific Report #16, State of Oreqon Dept. 
of Geology and Nin. Indus. Bull.,§_, 111-120, 1969. 

Forbes, R. B. and R. J. Barsdate, Trace metal zonution in a native 
copper nugget from the ~1cCarthy district, Alaska,, Econ. Geo..L:_ 
_§i, 445-458, 19698 

Forbes, R. B., R. C. Dugdale, T. Katsure, H. Matsumoto and H. 
Haramure, Dredged basalt from Giacomini Seamount, Nature, 221, 
849-850, 1969. ---

Wilson, C. R. and R. B. Forbes, Infrasonic \·~aves from Alaskan volcanic 
eruptions, J. Geophys. Res., 74, 4511-4522, 1969. 

Forbes, R. B. and C. M. Hoskin, Dredged trachyte and basalt from 
Kodiak Seamount and the adjacent Aleutian Trench, Alaska, 
Science, 116, 502-504, 1969. 

Forbes, R. B. ~nd J. C. Engels, K40/AR40 age relations of the Coast 
Range Batholith and related rocks of the Juneuu Icefield area, 
.;;;.B~u 1.;....;1;....;.._..;;_G e;;;..;;o;....;.l..;... _S;;...;o;....;c...;... _A..._m~, .§1, 57 9-58 4 , 19 7 0 • 

Forbes, R. B. and H. L. Foster, Hi sash i Kuno (~lemori am) , EOS, 51 , --246-247, 1970. 
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PUBLISHED PAPERS (Cont'd) 

Gedney, L.~ C. Matteson and R. B. Forbes, Seismic refraction 
profiles of the ash flm'l in the Valley of 10,000 Smokes, 
Katmai National Nonument, Alaska, J. Geophys. Res., 75, 
2619-2624, 1970. 

Forbes, R. B. and J. Kienle, Mount Saint Augustine--restless 
volcano, Pacific Search, 6, 3-4, 1971. - - -

Forbes, R. 8., T. Hamilton, I. L. Tailleur, T. P. Miller and W. 
H. Patton, Tectonic implications of blueschist.facies meta­
morphic terranes ·in Alaska, Natur·e (Physical Science), 234, 
106-108, 197 j • -

Forbes, R. 8., D. L. Turner, J~ Stout and T. E. Smith, The 
Denali Fault offset problem, U.S. Geol. Sur. Gircular 683, 
46, 1973. 

Forbes, R. B~ and N. J. Lanphere, Tectonic significance of 
mineral ages of blueschists near Seldovia, Alaska, J. 
Geophys. Res. , Z§_, 1383-1386, 1973. -

I' 

Forbes, R. B. and N. Biggar, Alaska 1s geothermal resource poten­
tial, The Northern Engineer~ Vgl. 5, No. 1, p. 6-10, Geophysical 
Institute, University of Alaska, Spring 1973. 

Turner, D. L., R. B. Forbes and C. W. Naeser, Radiometric ages 
of Kodiak Seamount and Giacomini Guyot in the Gulf of Alaska; 
Implications for circumpacific tectonics, Science, 182, 579-
581, 1973. ---

// 

Foster, H. L., F. R. Weber, R. B. Forbes and E. E. Brabb, Regional ' 
geology of the Yukon-Tanana upland, Alaska, 11Arctic Geology", 
AAPG Memoir 19, 388-395, 1973. 

Sunder, c. M., C. A. Bush and R. B. Forbes, Radioelement distri­
bution in the Birch Creek basement complex, Eielson Deep 
Test Hole, Alaska, J. Res. U. S. Geol. Survex, l' No. 6, 
659-663, 1973. . 

Subbarao, K. v., G. S. Clark and R. B. Forbes, Strontium isotopes 
in so'. e seamount basalts from the northeastern Pacific 
Ocean, Canadian J. Earth Sciences, }1, No. 10, 1479-1484, 
1973. 

Forbes,. R. B. and R. Swainbank, Garnet clinopyroxenites from Red 
Mountain Pluton Alaska, Bull. Geol. Soc. Am., 85, 285-
292, 1974. 

Forbes, R. 8., D. L. Turner and J. R. C9rden, Age of trachyte 
from Ross Island, ~tarctica Geology, pp 297-298, June 1974. 
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Forbes, R. 8. and F. R. Weber, Progressive Metamorphism of Schists Recovered 
from a Deep Drill Hole Near Fairbanks, Alaska, J. Res. U.S. Geol. Survel, 
Nov.-Dec. 1975. · 

Swainbank, R. and R. B. Forbes, Petrology of eclogitic rocks from the 
fairbanks district, Alaska, Geol. Soc. Am. Special paper 151, p. 77! 1975. 

Forbes, R. B. (contributing author and editor), Exploring Katmai 
National ~1onumen.t, Chapter 3 (History) and Chapter 4 (Geology), Alaska 
Travel Publications, Inc., Anchorage, Alaska, 276 pp. 1975. 

Forbes~ R. B., L. Leonard and D. H. Dinkel, Total energy utilization 
potential of Alaskan thermal springs, Selected papers fr01n the Proc. 
of the United Nations Geothermal Symposium., San Francisco,. California, 
May 1975, pp. 2209-2215, 1975. 

Forbes, R. 8. , "The Energy Crunch ... A 1 a.s ka Style", Proceedings of the 
·Public Meeting on a National Plan for Energy Research, Development and 
Demonstration; Transcript of the Proceadings, U.S. Energy Research and 
Development Administration, Washington, D. C., December 1975. 

Forbes, R. B. Investigation of Alaska's Uranium Potential: Part 2, Map of 
the granitic rocks of Alaska; and Regional Distribution and tectonic 
setting of Alaskan alkaline intrusive igneous rocks. GJ0-1627, Stat& 
of Alaska Division of Geological and Geophysical Survey, June 1975. 

Forbes, R. B. and J. Kienle, Augustine Eruption Damages University 
Research Facilities, Now in the Nor·th, .§.(2), 6-7, April, 1976. 

Pewe, Troy L.~ John W. Bell, Robert 8. Forbes and Florence R. Weber, 
Geological map of the Fairbanks D-2 SW quadrangle Alaska, U.S. Geol. 
Miscellanr-ous Investigations Series Map I-829-At. 1976. ~ 

Carden, J. R. and R. B. Forbes, Discovery of blueschists on Kodiak Island, 
.Short Notes on Alaskan Geoloqy, Alaska State Div. of Geol. and 

. Geophys. Surveys Geo 1 ogi ca 1 Report 51, pp. 19-22, 1976. 

Surv. 

Pewe, Troy L., John W. Bell, Robert B. Forbes, and Florence R. Weber) ' 
Geological map of the Fairbanks D-2 SE quadrangle, Alaska, U. S. 
Geological Survey, Jiiscellaneous Investiqations Series !·lap I-9Ll2, 
1976. 

Jones, 8. K. and R. B. Forbes, Investigation of Alaska's Uranium 
Potential: Part 2~ Uranium and thorium in granitic and alkaline rocks 
in western Alaska. GJ0-1639, State of Alaska Div. of Geol. and Geophys. 
Surveys, February, 1977. 

Pewe, Troy L., John W. Bell, Robert B. Forbes) and Florence R. Weber) 
Geological map of the Fairbanks D-2 NW quadrangle, Alaska) U.S. 
Geol. Surv. Miscellaneous Investigations Series Mae I-829-A, 1977. 
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I .. M. ldriss 

EDUCATION 

Woodward .. Ciyde Consultants 

earthquake engineering 
soil mechanics and foundation engineering 

numerical techniques and computer applications 

University of California, Berkeley: Ph.D. Civil Engineering, 1966 
Californi~ Institute of Technology: M.S. Civil Engineering, 1959 
Re12sselaei~ Polytechni9 Irlstitute: B.C.E., Civil Engineering, 1958 

REGISTRAT:tON 

~ Civil E-ngineer: Californ.ia 

If', ( 
I 

J.: 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants, San Francisco, California, Principal and Vice 
President, 1974-date 

Woodward-Clyde Consultants, San Francisco, California, Director, 1975-date 
Stanford University, Depctrtment of Civil Engineering, Consulting Professor, 

1977-date 
Woodward-Clyde Consultants, Oakland, California, Associate, 1969-1974 
University of California,, Berkeley, Department of Civil Engineeringr Associate 

Research Engineer, 1966-1975 
Consultant to several architect-engineers and other firms, 1966-1969 
Dames & Moore, San Francisco, California, Senior Soils Engineer~ 1968-1969 
University of California, Berkeley, Departmen~ of Civil Engineering, Lecturer 

in Soil Mechanics, 1967~1968 
Dames & Moore,- Los Angeles, New York and San Francisco, Field Engineer to 

Project Manager, 1959-1966 
Moran, Proctor, Meuser & Rutledge, Field Engineer, New York, New York, 

Summer, 1958 

REPRESENTATIVE EXPERIENCE 

[) • :[driss has been engaged in the practice of soil mechanics and foundation 
engineering sinae l~58 and has worked on foundation investigations for land 
developments, industrial buildings, power plants, earth dams, offshore 
structures and other fac.J:lities. Since 1964, he has also been engaged in 
research and applications pertairing to: the seismic r.esponse of soil 
masses and soil structures; evalu~·.~tion of the failure potential of soils; 
soil material properties during cyclic loading; soil-structure interaction 
during earthquakes; and characteristics of ground motions. As a result of 
this research, he has dev(;loped and co-developed several analytical and 
empirical proct:Klures for t:he evaluat.ion of the behavior of soil masses during 
earthquakes. Recent consulting assignments have included seismic investigations 
for earth and rockfill dams, sites for nuclear power plants, high-rise 
buildings, offshore platforms, and industrial facilities, and applied research 
studies • . 

IMI 3-79 
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Dr. Idriss is director of geotechnical earthquake engineering studies for 
the Western Region of Woodward-Clyde Consultants. He has conducted and 
directed such studies for over 25 earth and rockfill dams in California, 
Ala.bama, North Carolina, Tennessee, and in r;atin A!Tierica.. He has also 
conducted and directed earthquake engineering studies (including ground­
motion characterization, assessment of liquefaction potential, evaluation 
of soil~structure inte~action, cyclic soil characterization) at over 20 
nuclear plant sites in the USA, Europe and the Middle East. Other projects 
for which he has conducted and directed geotechnical earthquake engineering 
studies include offshore platforms in California, Alaska, and New Zealand, 
and waterfront facilities, fossil plants, land developments in California, 
Idaho, Alaska, New Jersey, Texas, Italy, Puerto Rico, Iran, Nicaragua, 
Venezuela and other locations. Among the more recent applied research and 
non-site $pecific studies he has been engaged in are the following: 

Soil-structure interaction st~dies for GESSAR and for General Electric's 
Standard Plant (1973-date); assessment of behavior of marine clay sediments 
duri·ng earthquake loading conditions (1973-date); assessment of behavior of 
marine clay sediments during wave loading conditions (1976-date); behavior 
of soil-pile-structure systems during earthquakes (1976-date); soil-structure 
interaction studies and correlations with model field tests (1976-1978); 
probabilistic and deterministic assessment of ground motions in Southern 
California for small and moderate earthquakes (1976--date) ,· and Off.shore 
Alaska Seismic Exposure studies (1977-date). 

Recent Applied Research Activities: Since early 1975, Dr. Idriss has been 
conducting research related to the nonlinear behavior of soils under cyclic 
loading conditions.. The results of this research have been applied to 
assessing performal1Ce of soft sediments during earthquakes. Other research 
activities in which Dr. Idriss has bee4 engaged relate to: significant 
duration of earthquakes, simplified procedures for assessment of seismic 
soil-structure interaction, and probabilistic review and assessment of 
recorded ground motions and associated spectra. 

HONORS 

Norman Medal, ASCJ~, 1977 
Walter L. Huber Civil Engineering Research Prize, ASCE, 1975 
Woodward Lecture I rvoodward-Clyde Consul ~ants I 1973 
J. James Croes Medal, ASCE, 1972 
The Thomas A. Middlebrooks Award, ASCE, 1971 
Chi Epsilon (Honorary Member, Rensselaer Polytechnic Institute Chapter) 
Tau Beta Pi 
Sigma Xi 
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I.M. ldrlss page 3 

SPECIAL ASSIGNMENTS 

1966-date: invited lecturer at: various universities in the United States, 
Latin America, Canada, Europe, and the Middle East 

1971-date: invited lecturer at specialty conferences and special courSE!S 
in the Unitee States, Latin America, and Europe 

1975-dat:e: consultant to the Ir1ternational Atomic Energy Agency, Vienna:; 
part:.icipated in preparation of IAEA 's Safety Guide on "Seismic Analysis 
and Testing of Nuclear Powe.r Plants" 

1970-1976: consultant to the Government of Italy on nuclear reactor safety 
related to earthquake effe:cts 

1974-1977: Member, Subcommittt~e on Ground Motions and Site Effe)cts, Applied 
Techr1o-logy Council 

AFF I L I.P-_ 'I' I ON S 

k~erican Society of Civil Engineers 
Member: Publications Corrunittee, Geotechnical Division; 
Nuclear Structures and Materials Committee, Structural Division 
(Chairman, Ad Hoc Group on Soil-Structure Interaction) 

Earthquake Engineering Research Institute 
Seismological Society of America 
Structural Engineers Association of Northern Cal:i.fornia 

Member: Seismology Co~ttee (Soil-Structure Interaction 
Subcorrurdttee; Chai.rman 1971-1972; 1977-1979) 

u. S. Committee of the International Commission on Large Dams 
American Petrol~um Institute 

PUBLICATIONS 

Dr. Idriss has authored or co-authored over 60 tecr~ical papers and researGh 
reports on subjects relating to the geotechnical aspects of earthquake 
engineering (seismic response of soil deposits; earth structures including 
slopes and earth and rockfill dams; dynamic soil material properties; 
liquefaction; soil-structure interaction; and probabilistic and deterministic 
assessment of characteristics of ground motions.) These papers have been 
published in the Journals of the Geotechnical Engineering Division, the 
Structural Engineering Division and Proceedings of Specialty Conferences of 
the American Society of Civil Engineers; Bulletin of the Seismological 
Society of America; International Journal of Earthquake Engineering and 
Structural Dynamics; Proceedings of World Conferences on earthquake 
engineer.ing, Offshore Technology Conference, and proceedings of other 
international engineering meetings. 

IMI 3-79 
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Ulrich Luscher 

EDUCATION 

Woodward-Clyde Consultants 

project management 
geotechnical engineering 
frozen soil engineering 
performance and instru-

mentation engineeri.ng 

Massachusetts Institute of Technology, Cambridge: Sc.D., Civil Engineering; 
1963 

Massachusetts Institute of Technology, Cambridge: M.S., Structures, 1959 
Swiss Federal Institute of Technology, Zurich, Switzerland: B.S., 

Civil Engineering, 1956 

REGISTRATION 

Registered Civil En~ineer: California 
Registered Professional Engineer: Massachusetts 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants, San .Francisco, California, Principal, 197 4-
date; Associate and Project Engineer, 1967-1974 

Ma$sachuset:ts Ivsti tute of Technology, Department of Civil Engineer~tng, 
Assistant Professor, Soil Mechanics, 1963-1967 

Massachusetts Institute of Technology, l"nstructor and Research Engineer, 
1959-1963 

Vevey Iron Works, Switzerland, Design Engineer, 1957 

REPRES~NTATIVE EXPERIENCE 

Dr. LUscher's professional aGtiv.ities over the last 22 years have covered a 
broad range of applied geotecimical projects with evt;:r increasing responsi­
bility. At present, he is in charge of a group which conducts or manages 
large, often interdisciplinary projects for major industrial and governmental 
client.:. He has recently been 1.:esponsible for a site evaluation for an LNG 

plant, a foundation investigation fo: .;& nuclear power plant, offshore site 
evaluat.ions, and measurement and appraisal of building vibrations. He has 
also headed several recent projects related to hazard~us waste storage ponds. 

As the principal responsible for a field 1.~asurement group, be has overseen a 
number of research and development studies related to development of energy 
resources and including topics such as mining subsidence, mine dewaterinft, 
geothermal subsidence measuremerlt, core recovery, and in-situ perrneabili ty 
measurement. He has also headed several applied field instrumentation and 
monitoring projects. Finally, be is responsible for the extensive wee soil 
and rock mechanics laboratory in Oakland, California. 

Since mid-1977, Dr. Luscher has managed several studies for the proposed chilled 
gas pipeline across Alaska. The work has related to trench blasting tests, a 
revie"'-' of the e:;dsting data base fo~- the project, seismic fault investigations, 
and a large laboratory test program. 

UL 7-79 
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From 1970 to 1976, Dr. Luscher was involved full-time in the Trans-Alaska 
oil pipeline project, leading a group of Woodward-Clyde Consultants' personnel 
engaged in evaluating geotechnical aspects of the pipeline system. The work 
included the following major areas: ( 1) Design of tl1e pipeline suppoz·t system, 
including development and application of criteria to evaluate the need for above­
ground cons.truction; (2) Development of design criteria and mile-by-mile design 
information for vertical support members of the above-ground pipeline; this 
task included field tests on prototype support members; (3) Geotechnical field 
engineering during construction, and development of guidelines for design 
changes in response to field conditions different from those assumed in the 
design; and (4) Preparation of surveillance and monitoring manual for use during 
pipeline operation. 

Before 1970, Dr. Luscher acquired extensive experience in many phases of geo­
technical engineering including foundations, earth retaining structures, land 
development, earth structures and underground conduits. He also worked on 
several projects involving nuclear power stations and the effects of earthquakes 
and other dynamic loads. 

Dr. Luscher has also cor1ducted projects involving foundation instrument,7.tion, 
performance monitoring, and correlation between observed and predicted founda­
tion performance. He has done research on the interaction of soil and u!lder­
ground structures and the failure conditions of foundations under static and 
dynamic loads. 

AFFILIATIONS 

American Society of Civ~l Engineers 
International Society of Soil Mechanics and Foundation Engineering 
Structural Engineers Association of Northern Ca.lifornia 

PUBLICATIONS 

The following is a partial list of publications. A full list will be provided 
on request. 

"Geotechnical Issues and Answers During Construction of the Trans-A;ask~ Pipe­
line," with H.P. Thomas, Paper No. 78-Pet-66, ASME Transaction, 1979 .. 

"Pipe-Soil Interaction, Trans-Alaska Pipeline," with H.P. Thomas and J.A. Maple, 
ASCE Specialty Conference on Pipelines in Adverse Environments, New Orleans, 
Jan. 1979. 

"Geotechnical Aspects of Trans-Alaska Pipeline,'' with W~T. Black and K. Nair, 
Proceedings, ASCE, Vol. 101, No. TE4, Nov. 1975. 

"Thaw Consolidation of Alaskan Silts and Granular Soils," with S .s. Afifi, 
Permafz·ost: North American Contribution to 2nd International Confel'ence, 197 3. 
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Maurice s. Power 

EDUCATION 

Woodward-Clyde Consultants 

soil mechanics 
foundation engineering 
earthquake engineering 

University of California, Berkeley: M.S., Soil Mechanics, 1962 
Stanford University, Stanford: B.S., Civil Engineering, 1961 

REGISTRATION 

Civil Engineer: California 

PROFESSIONAL HISTORY 

Woodward·-Clyde Consultants, San Francisco, Califor:nit'l, Staff Engineer to 
Associate, 1966-date 

Naval Air Station, Grosse Ile, Michigan, Assistant Public Works Officer, 
1963-1965 

Harding, Lawson & Associates, San Rafael, California, Field and Labora­
tory Engineer and Staff Engineer, summers 1960~1962 

REPRESENTATIVE EXPERIENCE 

Mr. Power has been engaged in analysis, design, planning and project 
management for a wide range of foundation engineering and earthquake engi­
neering studies. Since 1970, he has worked primarily in earthquake engi­
neering applications, including liquefaction potential evaluations, char­
acterization of soil dynamic properties, ground response analyses, earth­
quake ground motion studies, soil-structure interaction analyses, and 
seismic stability evaluations of slopes and dams. 

Representative projects include: 

Earth ar:d Rock£ ill Dams: Upper San Learrlro Dam (San Lean:iro, California); 
San Pablo Dam (San Pablo, California); Chabot Dam (near Oakland, Califor­
nia); five proposed earth and rock£ ill dams (near Ral·eigh, North Caro­
lina); two proposed earth dams (near Columbia, South Carolina); two pro­
posed earth dams (near Walnut Creek, California); and Watauga Dam 
(Tennessee). 

Nuclear Plant Sites: Summer Plant {near Columbia, South Carolin::.); 
Shearon Harris Plant (North Carolina); South Texas Project (near Bay City, 
Texas); X21-X22 Nuclear Station (northeastern Tennessee}; X24-X25 Nuclear 
station (Tishomingo County, Mississippi); proposed Stanislaus Pl'.int 
(central California),. Humboldt Bay Plant (Humboldt Bay, California),. San 
Onofre Nuclear Generating Station (Southern California). 

Industrial Facilities and Building Sites: Projects include foundations 
and seismic investigations for many types of facilities including: 
assessment of liquefaction potential and design response spectra for off­
shore platforms Maui A and Maui B in New Zealar:d,- foundation and seismic 
studies for the Port of Oakland, California Middle Harbor Terminal 
(wharves, dikes and fills), preliminary characterization of ground motions 

MSP 4-79 
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and evaluations of liquefaction potential for a proposed LNG facility in 
Yakutat, ~aska; soil and foundation studies for the Trans Alaska 
Pipeline; earthquake ground motion studies for proposed offshore oil plat­
forms in the Santa Barbara Channel, California; preliminary evaluations of 
geotechnical conditions arrl geologic hazards for offshore platforms on the 
~odiak outer continental shelf, Alaska; geotechnical planning and feasi­
bility study for offshore guyed tower platfozms; applied research on the 
behavior of offshore soil-pile-structure systems during eart.hquakes. 

Other representative projects include: characterization of earthquake 
ground motions and ground motion probability studies for the proposed 
Auburn Dam, California; evaluation of the causes of damage to the Joseph 
Jensen Water Filtration Plant (Los Angeles, California) during the 1971 
San Fernando earthquake; preparation of input for the seismic safety ele­
ment, City of Fremont, California; foundation studies and seismic evalu­
ations for the Lorna Linda Veterans Administration Hospital (Loma Linda, 
California); evaluation of liquefaction potential of gravels beneath sand 
ar!Cl gravel pi.ts proposed to be used for s.?lid waste disposal (Pl.easanton, 
California); evaluations of expansive soil effects on residential housing 
in California, Colorado, Texas and Alabama for the Federal Housir~ Admini­
stration; earthquake engineering and wave loading studies for the proposed 
Southwest Ocean Outfall, offshore San Francisco, California; seismic soil­
structure interaction studies for General Elect~ic's Standard Nuclear 
Plant. 

AFFILIA'riONS 

American Society of Civil Engineers 
Earthquake Engineering Research Institute 
Seismological Society of Ame2·ica 

PUBLICATIONS 

"A Simplified Procedure for Developing Interaction Response Due to Vari­
ations in Soil Properties," paper presented at the ASCE Structural Divi­
sion Specialty Conference on Methods of Structural Analysis, Madison, Wis­
consin, with K. Sadigh, C-Ya Chang, and Ta Udaka, August 1976. 

"Soil Response Considerations in Seismic Design of Offshore Platforms," 
Journal of Petroleum Technology, wit;'l I.M. Idriss and R. [X)bry, March 
1976. 

"A Study of Att:entuation of Ground Motion Parameters for Moduate Magnitude 
Earthquakes," Sixth European Conference on Earthquake Engineering, 
Dubrovnikr Yugoslavia, with K. Sadigh and R.R. Youngs, September 1978. 

"Peak Horizontal a.r:d Vertical Accelerations, Velocities, and Displacements 
on Deep Soil Sites for Moderately Strong Earthquakes," Proceedings, Second 
International Conference on Microzonation~ San Francisco, California, with 
K. Sadigh and R.R. Youngs, November 1978. 
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William U. Savage 

EDUCATION 

Woodward .. Ciyde Consultan1ts 

seismology 
geophysics 
seismic geology 

Unir.rersity of Nevada, Reno: Pt' .D., Seismology, 1976 
University of Nevada, Reno: M.s., Seismology, 1971 
University of Washington: NiJ.tional Science Foundation Graduate Fellow, 

Geophysics, 1966-1968 
University of Oregon: B.s., Physics, 1966 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants, San Francisco, California, Senior Project 
Seismologist, 1974-date 

United States Geological Survey, Menlo Park, California, Research 
Associate, 1973-1974 

University of Nevada, Reno, Seismological Research Assistant, 1969-1973 

REPRESENTATIVE EXPERIENCE 

Dr~ Sqvage has applied hiS seismological research experience and training 
to a large number of projects at Woodward-Clyde Consultants. He has con­
ducted historical seismicity evaluations, seismotectonic interpretations, 
arrl seismic safety analyses for higrr-rise buildings, thermal and nuclear 
power plant sites, offshore oil developments, and other critical enginee~ 
ing projects, both in the United States and overseas. Dr. Savage has 
recently completed several major investigations of microearthquake occur­
rence as related to the development of seismic design criteria for major 
projects. These projects, in the United States, the Middle East, and 
Latin America, involved the design and installation of both portable and 
permanent telemetered arrays of field microearthquake recorders, the anal­
ysis of the resulting data, and the interpretation of the results leading 
to seismic safetu and. design.. information. These studies have been signi­
ficant in unders1:anding eartl:lquake hazards in complex geologic environ­
ments.. Dr. Savage is leadilY:l the Woodward-Clyde Consultants program in 
developing additional capabi..I ities i.n microearthquake .instrumentation and 
applications. 

During the past several years, Dr. Savage has participated as a key member 
represeneiP~ the fields of seismology on several interdisciplinary proj~ct 
teams. These projects have involved siting studies and safety analyses 
for the major da.ms of AuburJ:t, California 1 the Coca River, Ecuador, and the 
Chulac and Xalala projects, Guatemala, and for the nuclear power plants at 
Hanford, Washington, Humboldt Bay, California, and San Onofre, California, 
ani proposed plants at Stanislaus" California, and in Southern Iran. Dr. 
savage has directed field studies and data analyses for seismological 
aspects of the projects and has worked with other technical experts in the 
earth sciences and engineering to synthesize ar:d integrate the results of 
the investigations performed and to mutually develop and apply the method­
ologies leading to specific engineering results. 
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Dr. Savage has recently completed a study of the seismicity of the .Alaskan 
Interior for the proposed Alcan gas pipeline. In this study, detailed 
analyses of the microearthquake data along a.rrl east of the Denali fault 
were carried out to assess the location, leve.•l of act.ivity, and sense of 
movement of potentially active faults. 

While with. the U .Se Geological Survey's Nation~:il Center for Earthquake 
Research as ~ Postdoctoral Research Fellow, Dr. Savage l~rticipated in 
studies ot· historical seismicity, microearthqualce seismicity, arrl seismic 
velocities pertinent to earthquake prediction. .At the Un.iversity of 
Nevada, Dr.. Savage helped supervise the install at io11 of a statewide tele­
metered seismic network end studied the statistical occurrence features of 
earthquake activitym 

AFFILIATIONS 

American Associat~on for the Advancement of Science 
American Geophysical Union 
Seismological Society of America 
Geological SOciety of America 
Earthquake Engineering Research Institute 

PUBLICATIONS 

Dr. Savage has authored numerous reports and port.ions of repor.t.s ranging 
from brief summaries of site-related observations to lengthy presentations 
of the technical results of major studies and to regulatory agency docu­
mentation such as Preliminary Safety Analysis Reports for the u.s. Nuclear 
Regulatory Commission. In addition, much of his work has received peer 
review within the academic am professional community through pl·e~')enta­
tions at scientific meeti.ngs arri the publication of technical articles in 
professional jourtlals. A complete list of publications is availc.tb.Le upon 
request. Dr. Sa\rage .has also presented technical seminars and public lec­
tu.res both locally and abroad on topics related to earthquake hazards, 
current seismological research, and engineering seismology. 
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CLINTON EDWIN ATKINSON 
Fisheries Consultant and Advisor 

EDUCATION B.S., Fisheries, University of Washington, 1937 
M.Sc., Fisheries, University of Washington, 1964 

Duke University (Marine Station), 1950-51 

EXPERIENCE 

.\ 

Experience: 

:Business: 

Government: 

U .. S. J3uxeau of' Fisheries 

International Paci£ic 
Balibut Commission 

International Pacific 
Salmon Fisheries 
Commission 

i932-1936 

1974-

1937 

1937 

1938-1940 
1940-1946 
1~46-1948 

UoS. Fish and. vlildlif·e 1948-1949 
Service (Bureau of 
Commercial Fisheries): 1949-1952 

U.S. Department of 
State: 

University: 

University o1 \va..sh­
ington: 

University of' Alaska 
' 

University o:f 
'Hashincton 

1952-1958 

1958-1966 

(j965) 

1966-1971 

1971-1973 

1952-1964 
1974-
1974-197\ 

1978 

:Boise Glass and Paint· Co. (partner) 
J>!anu.facturer of Aquaria ar~d 
dealer in f'ish and aquaria supplies 

Fisheries Consultant and Advisor 

Apprentice Fish Culturist 
Silver Springs Trout Hatchery 

Scientific Assistant 

Scientific Assistant 
Assistant Scientist 
Senior Scientist 

Chief, Middle Atlantic Fishery 
Investi~tions College Park 

Chief", 1'1iddle and South Atlantic 
Fishery Investigations Eeaufort 

Chief, Pacific Salmon Fishery 
Investigations Seattle 

Director. ~iological Laboratory 
Seattle 

Acting Deputy Assistant Director 
for Research, Washington, D.C. 

Fishery Attache, American Enbassy 
Tokyo 

Regional Fishery Attache for East 
Asia/Pacific Islands, ~-nerican 
Embassy Tok~o 

Lecturer, College of Fisheries 
Visitin& Scholar 

Advisor to the President (Fisheries) 

Visiting Lecturer (taught an 
u:ppex di.vision/graduate course 
in \llorld Fisheries 



Clinton Edwin Atkinson -2 

AWARDS Phi Mu Alpha (Music) 
Phi Sigma (Biology) 
Sigma Xi (Science) 

1937 
1937 
1944 

Univ. of Washington 
Univ. of Washington 
Univ. of Washington 

Unit Citation for Meritorious Service (Research on Pacific Salmon) 
U.S. Fish & l~ildl ife Service, 1957 · 

U.S. Fish & Wildlife Service {Bureau of Commercial Fisheries): 
Outstanding Performance 1960 and 1965 
Outstanding Contribution, Federal Business Assn. 1959 and 1960 

Governor of Nii'gata (Japan) 1962 Citation (Rainb0\'1 Transplants) 
Japan Salmon Resources 1969 Citation (Conservation and 
Protection & Preservation Socs Propagation of Salmon 

Resources) 
Japan Marine Products 1973 Citation (Preparation of Books) 
Office of Fisheries (Korea) 1973 Citation (Development of Fisheries) 

SOCIETIES 
and 
ASSOCIATIONS 

Pacific Fishery Bi o 1 ogi sts 1939-66 
American Society of 

Ichthyologists and Herpetologists 1938-41 
American Fisheries Association 1939-40 
American Institute of Fishery 
Research Biologists 1956-

Japan Society of Scientific 
Fisheries 1974~ 

Japan America Society (Seattle) 1974-

COMMITTEES 

North Carolina Resource-Use 1951-1952 
Eaucation Commission 

International North Paci£ic 1954-1967 
Fisheries Commission 

U.S. Corps of A:rmy Engineers 1955-1966 
TeGhnical Advisory 
Cominittee 

University o£ British 1956-1957 
Columbia Hydro and 
Fisheries Research 
Committee 

Coi!".missioner 

E>:pert 

Member 

Nember 

Salmon Coordinating 1960-1966 Member and Chairman 
Committee 

International Whaling 1968,1972 
Commission 

Inter.national North. Pac.if'ic 1969,1973 
Fur Seal Commission 

Inter-American Tropical 1972 
Tuna Commission 

UniteaNations (UNESCO (IOC)) 1972 
Kuroshio Current Study 
Group 

Advisor 

Advisor 

Expert 

' 
National Coordinator (Acting) 
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Clinton Edwin Atkinson ~3 

Inter.r~tional Commission for 
the Fisheries of the North­
west Pacific Ocean 
(ussR~Ja.pan) 

~961,1968 
1970,1972 

U.S. Observer 

Alaska Interagency Fisheries 
Committee 

1974-1977 1-lember and Chainnan 

PUBLICATIONS: 

26 Publicat·ions dating from 1939 to the present, of which recent representative 
publications include: 

1976 

1976 

1977 

·.1977 

1977 

1977 

Development and Potential Yield of Arctic Fisheries. (Chapter 
24 in Assessment of the JIJarine Environment - Selected Topics, 
D. W. Hood and D. C. :Burrell, editors.) Institute of ~larine 
Science, University of Alaska Fairbanks. pp. 389-400. 

United States and the 200-Mile ~elusive Economic Zone. Lecture, 
National Fisheries University of J3usan (Korea.), l'1ay 26, 1976 .. 
73 :PP• 

Fisheries and Narkets for Tanner Crab in the l~ortheast Asian 
Countries. (in The :Bering Sea Ta'l'1ner Crab Resource: U.S. 
Production Capacity ·and Y~keting). University of Alasr~, 
Sea Grant Report No. 77-5, I1ay 1977. pp. 125-153. 

Aquactil ture of China. (in vlorld Aquaculture (approximate title), 
E~ Evan .Bro,m, editor). (in p.l.-ess) 

Aquaculture of the Eastern USSR. (in World Aquaculture (approxinate 
title), E. Evan .Brown, editor). -rin press) 

The Role of the University of Alaska in the Research and ~velopmeni 
of Alaskan Fisheries. Part III - Development of Fisheries. 
University of Alaska, Office of the President, June 1977. 
48 pp. and appendices 

1977 Northeast Asian Fisheries. Lectuxe, University o.f .British ColU!ubia., 
Harch 22, 1977. 43 pp. 

1978 Statistics of the Crab Fisheries of Janan. University of 
Alaska Sea Grant Program. (in pres~) 

1978 Statistics of the Tuna., Skipjack and :Billfish :Fisheries of 
Japan. 1-1acronsian Haritime Authority. (in manuscript) 

1978 The Feasibility of Establishing a Fishing .Base at Ponape: 
An Interim Report. Marine Resources Division, Trust 
Terri tory of the Pacific Islands, Ponape, East CaL'.oline 
Islands. (in manuscript) 
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C L I N T 0 N E. A T K I 1\1 S 0 N 

Fishcrir:s Consultant and Advisor 

SUPPLE"J:ENT.AL STAT.EHENT 

8000 CREST DRIVE NORIHEAST 
SEATTLE. WASHINGTON 98115 
TELEPHONE - !206) 524·4242 
TELEX - (TWXl 9 1 0 444 2 1 08 

May 20, 1979 

EXperience in Alaskan Fisheries and Salmon Research 

Alaskan Fisheries 

1. Tiirector of :Biological Research .for the United States Bureau of 
Commercial Fisheries (now the National Marine Fisheries Service), 
including extensive research on salmon in all major fishing/ spawning 
areas i..Tl Alaska from Southeast Alaska to :Bristol :Say. At that time, 
research projects were carried out in the Cook Inlet area and the 
stai"f was involved in a cooperative study of the proposed develop­
ment of' the upper Susitna river for hydro-electric power. (1952-
1956/57). 

2. Advisor to the President of the University of Alaska with specific 
duties to develop a i"isheries curricula ior the various campuses at 
the University of Alaska. I have been called in by the University 
of Alaska to l·aview the program for progress and accomp.lishment and 
am engaged in such a review at the present time .. 

DLl.ring this study, I was aJ.so directed by the President to study the 
the 01:-ganizai:ion of the .fisheries research program in the University 
and to make .s.ppropr.iate recommendations. (1974-1977, 1979) 

3. Chairman of-the Alaska Interagency Fisheries Coir'.mittee, composed of 
the Pre·sident of the University o:f Alaska, the Regional ])irector of 
the National !-Ia.rine Fisheries Service, the Commissioner of the Alaska 
State Th?partment of Fish and Game, the Chairman of the Alaska State 
Senate Committee on Na~1ral Resources and a representative of the 
Gove~~~or's office. (1974=i977) 

4· I1ember 01~ the Board of Directors, ¥lhi ·~ney-Fidalgo Seafoods Inc., one 
of the la.rge·s·c f"ishing companies operating in Alaska. ( 1974-1977) 

Salmon Fisheries -

1.. Staff' oi the International Pacific Sa.Imon:. :F'isheries Commissiont in 
charg~? of escapement and other studies on the spawning grounds in the 
Fraser rivers and other related duties. (1938-1948) 

2. Director of Biological Research and Chief Pacific Salmon Investigations 
for tb,e United States :Bureau of Commercial Fisheries (see 1 above), but 
including extensive research on :fish passage problems on the dams of 
the Columbia river (mainly financ~d by the US Corps of EhgL"leers). 
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Salmon Fisherie.s (continued) -

4. 

s. 

6. 

The research program als,., served as the principle ageney .for the! 
investigation of the di~;tributior.l of Asian and North American 
stocks of salmon in the N'orth Pacific and an evaluation of the 
numbe·rs taken by the Ja.:pa:nese high·-seas .fisheries. ( 19~i2-1965) 

11ember of a number of technical and advisory committees em pla.r.:ning, 
coordination and negotiation of saL~on programs and problems~ 

T\.:o Citations of Recognition from the Governor of Niigata and the! 
Salmon Resource Conservation Preservation Association (Japan) for 
assistance in developing the salmon propagation prqgrams in Japan. 

Citation of Recognition from the Republic of Korea for assistance 
in the survey o.f the salmon resources of the Republic o.f Korea 
and in establishing a sahlon propagation prqg:ram for that country. 
{1973) 
Head oi' delegation of salmon experts to :participate in a i'oux-nation 
saJ~on symposium at South Sakhalin (USSR) and adjunct professor for 
the University of Alaska. (1978) 
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JEFFREY Ou BARNES 

Terrestrial Environmental Specialists, Inc. 

Education 

B.S. Zoology (Major), Botany (Minor): ·State University of 
New York College of Environmental Science and Forestry, 
Syracuse, New York~ 1971. 

Professional Experience 

Environmental Scientist~ Terrestrial Environmental Specialists, 
Inc.~ Phoenix, New York, 1976- present. 

Terrestrial Ecologist, Niagara Mohawk Power Corporation, 
Syr2cuse, New York, 1972-1975. 

Teacher/Demonstrator, Environmental Matters, Nine Mile 
Point Nuclear Station Progress Center, Niagara Mohawk 
Power Corporation, Oswego, New York, 1971-1972. 

Aw2rds and Offices 

Certificate of Completion, Short Course on ~nvironmental 
Siting of Transmission Lines, from Bruce Howlett, Inc. 
Brewster, New York, 1973. 

Certificate of Completion, Natural Resource .Inventory Work­
shop, Atmospheric Sciences Research Center, Wilmington 
New York, 1975. 

Secretary- Treasurer (1974-1977); Vice President (1977-1978); 
The Wildlife Society - New York Chapter. 

Membershios 

National Audubon Society 
National Wildlife Federat~on 
The Smithsonian Institution 
The Wildlife Society 
The Wildlife Society - New York Chapter 

Consulting and Related Experience 

- supervised and reviewed impact analyses of six 115 kV to 
765 kV electric transmission line sitings. 

- devised a Site Sensitive Avoidance Technique for transmission 
line corridor selection studies and utilized this technique 
on two 115 kV and one 765 kV study_ ~.n .... New York Sta'~:e ... 



Barnes - Page Two 

Consulting and Related Experie~ (Continued) 

- prepared and pres8nted oral and written testimony at public 
hearings regardjng electric transmission line si~ing studies. 

- prepared exhibit~ to fulfilt regulations governing the 
licensing and relicensing of hydroelectric generating 
facilities. 

- supervised feasibility study on ·technique selection for 
aquatic biology and water chemistry studies. 

- supervised and participated in a study to assess prescribed 
burning as a vegetation management technique for rights-of­
way. 

- presented testimony at public hearings regarding pl~oposed 
electric generati~g plant siting studies~ 

supervised and reviewed impact analyses for siting of high 
pressure gas transmission lines. · 

- worked upon the preparation of an environment~l update for 
a proposed 765 kV transmission line and the evaluation of 
the environmental compatibility of proposed routes. · 

- supervised the preparation of a critique of a proposed 
stream reclassification report. 
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EDUCATION 

EMPLOYMENT 
HISTORY 

CONSULTING 
and 
RELATED 
EXPERIENCE 

AWARDS 

CATHIE A. BAUMGARTNER 
Terrestrial Environmental Specialists, Inc. 

B.A. Biology; Douglass College, Rutgers University~ 1969 
M.S. Zoology; Penn State University, 1973 

1976-Present: Environmental Scientist, iES, Inc., New York 
1975: Assoc. Environmental Scientist (Director of Herpetological 
Studies), Equitable Environmemtal Health, Inc. 
1973~1975: Asst. Environmental Scientist (Herpetologist) 
Environmental Analysts, Inc. 
1973: Instructor, Pennsylvania State University ; 

Assistant Curator of Herpetology, Penn State Univ. Museum 
1967-1973: Graduate Teaching Assistant, Penn State (Zoology, 
Ecology, Ornithology 

Designed and implemented or supervised herpetofaunal surveys 
at 4 proposed nuclear power plant sites and 2 proposed fossil 
fuel power plant sites and authored herpetofaunal sections of 
EIS for the 6 proposed power plant sites. Supervised and 
coordinated production of a report on major baseline terrestrial 
ecology study for proposed electric generating facility. 

Conducted literature searches on ecological parameters of selected 
marine fauna in conjunction with generation facility feasibility 
study and on habitat requirements, distribution 1 and predator-prey 
interactions of selected vertebrates of the northeast. 
Critically analyzed sections of an environmental assessment for 
two proposed pmtJer plant sites and collected ornithological data 
at 6 proposed power plant sites. 
Conducted study on habitat ecology of several species of stream 
vertebrates. Designed and supervised studies of amphibian, reptilian, 
and fish resources of a 4,300 acre naval facility. 
Participated in anr/or supervised reports assessing impacts of the 
renovation of a small hydroelectric facility, the impacts of an 
urban redevelopment project, and an environmental assessment of a 
proposed sanitary landfill. 
Supervised and coordinated a route selection study for a 115 kV 
transmission line and designed and implemented data collection for 
a baseline and herpetofaunal monitoring program assessing the impacts 
of construction of a nuclear power plant. 
Participated in data collection on peregrine falcons a~ part of a 
nationwide effort; assisted in collection of baseline breeding bird 
data to be used to monitor impacts of power plant construction ac­
tivities. 

National Science Foundation Grant, Summer Science Program; 
Patterson State College, 1964~ and Fairleigh Dickenson University, 1963 
Phi Sigma (National Biological Honor Society) 1971-73 
Sigma Delta Epsilon (Graduate Women in Science), 1972-73 
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MEMBERSHIPS 

PUBLICATIONS 

American Association for the l\dvancement of Science 
American Birding Association~ Inc. 
American Ornithologists 1 Union 
American Society of Ichthyologists and Herpetologists 
Eastern Bird Bandin~ Association 
Ecological Society of America 
Federation of New York State Bird Clubsi Inc. 
Raptor Research Foundation 
Society for the Study of Amphibians and Reptiles 
Wilson Ornithological Society 

Authored testimony and responses to interrQgqtives on 
the environmental assessment of a proposed electric 
generating facility. 

Designed, implemented and authored report on study of 
vegetation mapping of a small impoundment. 

I 
~.1 

I 
·~ i 

' t 
t 
I' 
I 
I 

' I 
I 
I 
t 
I 

. 

I 
I 
a • r 

I 
l 

f 
I 
! 



i 
' 

·~ 

I 
·I'~ 1 

I 

s· 
I 

1: 

1,, 
It 

' 
I: 

EDUCATION 

ACADEMIC 

PROFESSIONAL 
SOCIETIES, 
HONORS, 
MEMBERSHIPS 

( Representa t·l ve 
Listing) 

RESEARCH ACTIVITIES 

MILO C. BELL 

B.S., Mechanical Engineering, University of Washington, 1930 
Professional Engineer, registered in Washington and Idaho 

University of Washir;gton, College of Fisheries: 
Special lecturer 1940-53 
Research Associate Professor 1953-58 
Associate Professor, 1958-63 
Professor, 1963-75 Professor Emeritus, 1975 

Conducted Seminar on Salmon Hathery Design, University of 
Alaska, July 1976 

National Academy of Engineering, Member, 1968 
Eugene Baker Award (Assn. of Conservation Engineers), 1969 
Fellow, American Institute of Fishery Resear:h Biologi~ts, 1973 
Conferee at International Fisheries Conventions in Canada 
and the U.S. (1956 and 1957) 
Past member, Pacific Marine Fisheries Commission 
Panel member, First Governors' Salmon Conference, Juneau, 1961 
Member, Fish & Wildlife Committee, Pacific Northwest River 
Basins Commission, April 1969 to present 

Member, Fish Advisory Board, Consolidated Edison, NY, 1974-present 
Member, Fish Facility Board of Consultants, California Dept. of 
Water Resources, 1974-present 

Member, American Society of Civil Engineers (Hydraulic Div.), 
Task Committee on Fish Handling Capacity of Intake Structures, 
1975-present 

Fishery advisor, Lower Elwha Tribal Council, Washington (1975-present) 
Southern Southeast Regional Aquaculture Assn., Inc., Ketchikan, 
Alaska (fish cultural facilities), 1976 to present 

Design and installation of artificial spawning channel on 
Mokelumne River, Calif;rnia; head losses encountered in use of 
wire cloth for fish prut~ctive screening; development, by use of 
models, of a permeable dyke; model study for reconstruction of 
for·ebay for downstream migrant p7 :sage; model study of louver 
screen section for application at T.W. Sullivan Power Plant. 
Designed and installed artificial spawning channel on Mokelumne 
River; siltatio~ effects in salmon and trout spawning redds, 
streambed silting; iso·lation of physical factors necessary for 
measuring success of spawning of salmonoid fish. 
Major effects on environment in a closed lake system heated by 
stream generation; developed plans for use of heated water in a 
hatchery proposed by Puget Sound Power & Light on Skagit River; 
Development/installation of equipment for testing behavior of 
fish under light stress conditions; effects of stress on fish 
passing through water use projects. Develop and install equipm3nt 
for testing swimming speeds and endurance of salmonoid fish and 
programming for experiments on passage of fish through turbines and 
spillways. 
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PUBLICATIONS 
and Over 30 papers, reports and publications from 1943 to 

1976 deaiing with all aspects of fisheries. · PAPERS 

GENERAL 
ACTIVITIES 

1930-33; Chief Engineer, 'Jas·hington Department of Fisheries. 
1 Major work included development and installation of the first 

rotary.£ish screens in the State of Washington and the develop­
ment of bypasses. 

1933-35: Consultant for the States of Washington and Oregon, 
assigned to Eonneville Dam project~ Columbia River, ~ith the 
status of a consultant for the Corps of Engineers. Co-holder 
of basic patents for the fishway systems developed for this 
project and subsequently used at other major Columbia River dams.-

1935-43: Ch7ef Engineer, Washi~gton Department of Fisheries, with 
responsibility for design, construction and installation of fish­
~ays and rotary fish screens in the Yakima, Wenatchee, Entiat, 
Hethow, ·and 1-."Thite River systems. Activiti~s related to the design. 
and construction of the Grand Coulee salvage facilities at Rock 
Island Dam, Icicle, Entiat, and Methow Rivers. Designed and 
constructed numerous hatcheries and the Minter Creek Eiological 
S~:~tion. With the United States Geologica~ Sur\Tey, established 
a means Df measurement of small streams on an area basis. 

1941-43: Consultant to International Pacific Salmon Fisheries Com­
mission. Inaugurated required field work and experimentation for 
the fish facilities at Hell's Gate Canyon, Fraser River, EritiBh 
Columbia. 

1943-51: Chief Engineer and Associate Director, International 
Pacific Sa1rnon Fisheries Conunission. Responsible for construction 
of the Hell's Gate, Bridge River Rapids, and Farwell Canyon fishways 
and the Horsefly Lake Biological Field Station. Conducted spaY.Tfling 
ground area and lake surveys. 

1949 to present: Consultant; Corps of Engineers (North Pacific 
Division and District offices) on fish facilities design and research 
programs in the Columbia and Willamette Rivers and the Puget Sound 
area. 

1951-57: Technical Coordinator, Washington Department of Fisheries, 
heading all biological and hatchery research programs and engineer­
ing and stream improvement activities for the department; Acting 
Director, 1957 .. 

1968-69: Acting Director, Water Research Center, State. of '.Jashington .. 

Consulting activities have included assignments for the States of 
Pennsylvania, Wasbington, Oregon, Idaho, and California, Federal 
agencies of the United States and Canada, and public and private 
water developers in Washington, Oregon, California, Massachusetts, 
Nichigan, New Mexico, and New York. 
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EDUCATION 

PRESENT 
POSITION 

RESEARCH 
CONTRACTS 

E. JAMES DIXON, JR. 

B.A., Anthropology, University of Alaska, 1970 
M.A., Anthropology, University of Alaska, 1972 
Ph.D., Anthropology, Brown University, 1979 

Curator of Archeology, University of Alaska Museum since 
F~br~ary 197~. Initiated curatorial program for over one 
m1ll1on spec1mens including comparative collections from 
Western an~ Central U.S., Europe and Ashia. Regional focus 
of col1ect1ons: Western North American Arctic. Institute 
SELGEM_for the collections. Provide input into exhibits and 
educa~1onal Museum programs and develop prog1am of collections 
and f1eld research 

1971 Archeologi=al Salvage Contract, Hol~es and 
Narver, Ir:::. (acting o~ behalf of the Atomic .. 
Energy Co~ssion), wi~h J.P. Cook and C.E. 
Holmes. ;.-cheological salvage of site 49-
RAT-32, a la~ge prehistoric Aleut Village 
~ite. {$37,633.00) 

1975 Bureau of Land l·!anage~ent Re:.;e.arch Contract 1 

probability ~oceling based on ecological. 
criteria ior regions o£ high arcbeological. 
site occu=rence. ( $7, 360. 00} 

1975 P~oject ccordinator and Principal Investigator 
with .R.D. _Gu~hrie, G.D. Sharma and S.\-7 .. Stoker, 
Bureau of La.."1d Hanagern~nt Oute.r Continental 
Shelf Off:.=e, "Bering Land Eridge Cultural. 
Resource StuC.yn. Prob:bili t~l modeling for· 
archeolooical site occ".lrence on outer continentaJ. ... 
shelf be-t.·.::e;l Asia and 1-iorth A.'1~erica ~ Inter-
descipli~ary study. Conducted a marine arch­
eological su~ey in an effort.to detect sub­
merged abc:=-iginal habitation sit_es in ·the 
Bering Se:.. ($225,520. 00) 

~977 Project Cco~dinator and Principal Inve.stigator 
with G.D. Sharma and s .. w.··stoker, Bureau of Land 
1·!u.nage.":!e!1'7: C"'.Jter Co:1ti:;ental Shelf Office, 
"i'lcster:l G:.t!:f of Alaska, Cultural Resource. 
study", p!·o;,:bili ty mo:5eling for archeological 
site occu=e~ce on the outer continental. shelf 
in the l·ieEtezn Gulf of Alaska. ($52,000. 00) 

1977 Project Ccordinator a~d Principal Investigator 
with G.D. s:,arrna a:1d S.W. Stoker, Bureau of 
Land l·Iana:;-:::::nt Outer Continental Shelf Office, 
"Beaufor-= Sea Cultural ~esource Studyu, 
probabili -:.·.l r::odeling =or archeological si·te 
occurre:1c: o:; t.}ie outer continental shelf in 
the Beau::::::t Sea. ($1~6 1 000.00) 

1978 Project ~orcinator a~a Principal Investigator 



E. Jnmcs Dlxon, Jr. 

Research 
Contracts (cent.) 

1978 

1978 

Relevant Field 1967 
work and 
Professional 1969 
Expe1.:icncc 

1969-70. 
19~0 

1970-71 
1971-72 

1971 

1972 

1972 

1972 

1972-73 

1973 

1973 

1973-;74 

1973-74 

With G.D. Sharma and 5.1\'. Stoker~ Bureau of 
Land Nanagement Outer Continental Shelf Office, 
"Lm-Jer Cook Inlet Cultural Resource Study11 ~ 

probability modeling for archeological 
occurrenct~ on the outer contincntnl sl1e 1£ in 
LO\ver Cook Inlet and ?\ortln .. ·estern Gulf of 
Alaska. i($116, 532. 00) 
With G.D. Sharma and S.W. Stoker~ Bureau of 
Land Management Outer Continental Shelf Office, 
"CompcncH urn of Alaskan OCS Cultural Resource 
Studies"e ($204,531. 00) 
Principal Investigator, U.S.. Army Corps of 
Engineers, Alaska District; "Arci1eologi ca 1 
Survey andl Inventory of Cultural Resources 
Fort l'!ain\•lright, Alaska". ($116,185.00) 
Field Assistant, Arcl1eol ogi cal salvage and. 
erosional study, Point Hope, Alaska (August) 
Field Assistant., archeological excavations 
at Healy Lake, AJ aska (surmner) 
Lirni ted analysis of Healy Lake material (l.;inter) 
Crmv Chief, survey and salvage of Tight of \..ray 
of propos eo haul Toad ?.nd pipe 1 inc from BToo'ks 
Range to P1·udhoc Bay, for .t\lycska Pipeline Service 
Ca.ompany (summer) 
Analysis of previous sumli'er's field '"ork 
Co-assistant investjgator! archeological 

.snlvage.site 49-PAT-32 .. knchitka Island., 
Alaska (~fay-January) 
DiTector of e:xca\'ations at the Gallagher 
Flint Station~ North Slope, Arctic Alaska 
(July-August) 
Geo:cge C. ~Iarshall Ncmorial Fello''"~ for stud)'· 
in Denmark (research at the National ~1useum 
of Dcmnark, Copenhagen) (February-May) 
Dir~.-ctor of excavations at Old Fish Ccnnp, 
midtlle Yukon River regj on, AJ aska (Junc~July) 
As.s~.sted in geological mapping and su1·vey 
upper Sagavan:i1·ktok River Valley~ Alaska., 
l'li th T. Hamil ton (August) 
Analysis of Old Fish Camp a:rchcologica1 
matc.~rials (,.,•inter) 
Studied archeological collections housed in 
Irkutsk and Nova Sibersk., USSR ('fay) 
Diructor of excavations at Old Fish Camp, 
middle Yukon River region., Alaska (summer) 
Continued analysis of Old Fish Camp archeo­
logical materials ('·dnter) 
Teaching assistant, Brm .. "Tl tlniversit.y, ProYi-
dence., R.I. (\\lf!t cr) · 
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MEf~BERSHI PS 

GRANTS AND 
AWARDS 

PUBLICATIONS 

1974 Alycska Archeologist, director of cx~avations 
at the Gallagl1er Flint Station a:: d. o~her si t.cs 
along the Sagavanirktok River. Dire.;tcd f:icld 
cre\v of .30 excavators and fore::ter. (s::mmer) 

1975 National Park Service archeologist. a~ tached 
to Anthropology Department,, Universi~y of 
Alaska. Helped establish (14th) program for 
Alaskan Ka~ive Historic sites la~d claim 
settlement (January) 

1975 Reconnaissance of archeological $ites reprtcd 
to the UniYersi ty of Alaska l•iuse~ 

1975 Archeological site distribution probability 
modeling in t'he State of A1aska 

1975-76 Besearch relating to the human occupation of 
the Bering Land.Bridge during Pleistocene 
and early Holocene times (,,·inter) 

1976 Executed first 1narine arc11eological survey 
conducted in the Bering Sea, aboGrd ~he 
Uni versi t).· of Alaska's R/V ACO:\A (Jae) 

· 1Q76 Di1·cctor of cn-cheological sur\·ey of St. 
1·1atthe\Y Is!and, 1\1estern BcTing Se-a (July) 

1976 Participant (North\"est l.·egi o}"lal rc1 Jrcsentative 
in SELGEM i·:orkshop, sponsoTed by th~ National 
Association of Systematics Collecticns and 
the University of Knasas~ La\vYence~ Kansas 
(l l\1eek in August) 

1978 DiYector of archeological surn::y of Porcupine 
Ri vcr Caves, Eastern lnteri1or Alzsk~. 

Society for American Archeology 
American Antln-opological AssociRtion 
AJas~an Anthropological Association 
National Geographic Society 
Society of Professional Archeologists 

1971 
1972 

1973 

1973 

1973 
1973 

1974 

1975 

l976 

. -· 

Geist Fund A\vard 
George C. ~larshall Fell m,·ship;, for study in 
Denmark 
Arctic lnsti tute of Xorth :'unerica Research 
Grant 
Haffcnreffer Nuseum of Anthropology 
Collection Grant 

Society o= Sigma xi Eq~ipm~nt Grant 
Intcrnatic::Lal Research and Exchcmge 
Commis.sio:: 'i'ravel Grant to the Soviet Union 
Arctic Ir.s=itute of No~th America Research 
Grant 
Sti\te of A, as'ka Divis.io:1 of Parks l·iatching 
Gran~ 

Arner:t,:;;·~;, C::>U:'"lcil of Learned Studies Inter-· · 
national 7-::-avel Grant to Nice, France 
(declined) 

More than 20 publications, reports and research papers on 
archeological topics from 1971 to i978. 
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ROY GERARD 

Socio-Economic Consultant 

Terrestrial EnvirormBntal Specialists, Inc. 

EXPERIENCE 

Current: 

President, Economic Consultants Organiz~tion, Inc. 11· Buffalo and Syracuse, New York 

I· . 
I 
I' ' 

' 

I ·~ I I 

II 

Prospect, obtain, prepare, design, supervise collection of data 
and analysis, help write report, present and defend findings to 
client. 

As President of E.C.O., Inc., prepared or assisted in preparation 
of studies of: housing, economic base- industrial development, 
population, finances, capital budget, growth management, govern­
mental unification, economic impact of bridges, roads, colleses; 
management analysis of social agency. These studies covered more 
'than 250 separate areas in New York State, Vermont, Massachusetts, 
Connecticut, New Jersey, Ohio and ~est Virginia. Clients are 
public agencies, private concerns, banks, other professionals 
(e~gineers, architects, planners), quasi-pub] ic agencies • 

.!:..ccturer, Niagara University_ 

Teach sequence of Society and Economic Behavior in the Fall Term 
and Population Change, Society and the Economy in the Spring Term. 

Lecturer, State Univ~rsity College at Buffalo 

Teach Housing and the Community in the Fall Term; Management and 
Operations and Housing Managemen~ in the Spring Term. 

Past: 

Lecture.!J._Associate Professor, Chairman, Department of 
Economics, and Director, Bureau of Economic Research 
Le Mayne College, Syracuse; New York 

Taught Principles of Economi~s, International Trade Theory, Urban 
Economics, Macro-Economics, Economic Research, Government and 
Business. Di rectecf economic studies of com""nunities and areas. 



Roy Gerard 

EXPERIENCE- Past (Cont 'd .. ) 

Lecturer, College of Art, Architecture and 
Planning, Corne}} Universitl 

Page 2 

Assisted in developing ~oncepts and analysis for field work courses 
in planning. Projects covered in courses \..Jere plans for: Onond2,ga 
County, City of Auburn and Cortland County, New YorkG 

Director of Research, Syracuse Department of 
City Planning, Syracuse, New York 

Responsible for demographic and economic analysis of master plan; 
supervised parking and site selection studies. 

lecturer, Syracuse UniVersity 

?art-time teaching: Principles of Economics, Financial Management, 
Personnel Management, Labor Market Analysis, Consumer Economics. 

labor r~arket Analyst, Division of E,nployment, 
New York State Department of labor, Syracuse, New York 

Responsible for monthly (public) letters and bi-monthly detailed 
analysis of labor market conditions (current and projected) for 
a seven-county area. Develcped basic employment and unemployment 
series. Assisted in operations of Division. 

Business Editor, Research lnstitut~ of America, Inc. 
New York City 

Prepared analyses on management problems; interpreted government 
price"'control regulations for business subscribers. 

Market Research Analyst, Dun & Bradstreet, fnc. 
New York City 

Carried out studies for individual clients on: potential for 
entering the truck-trailer industry; prospects for house trailers; 
outlook for textile products and for binderies, etc. 

EDUCATION 

Ph.D., Economics, N~w School f s · 1 R - or oc1a esearch, New York City (Minor: Sociology) 
M.A., Economics, American University, Washington, D.C. (Minor: Marketing) 
B.A. cum laude, Economics, Brooklyn College, Brook.lyn, Ne~· York ( 

n Minor: Statistics) 
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Roy Gerard Page 3 

PUBLICATIONS 

More than 34 publications dealing, in general, with Industrial Location 
cost aspE!cts, commuting and laboJ" market areas, area analyses, management 
of growth, capita 1 budgeting, improvement of government services, econ·­
omic development and urban planning for such agencies as: City of 
Buffalo, Niagara County Industt"ial Development Agency, Erie and Niagara 
Counties Regional Planning Board, Westchester County, and Southern Tier 
Central Regional Planning and Development Board. 

SPEECHES 

Numerous speeches to such groups as: 

Association of Erie County G0vernments, 
Southern Tier West Regional Pi~Dning and Development Board 
HUD - Conference of Federal Agencies, Planning Personnel 
New York State Department of Transportation 
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EDUCATION.~ 

PRESENT 
POSITION 

PROFESSIONAL 
ORGANIZATIONS 
and 
ACTIVITIES 

Experience: 

. 
' .. 

PHILIP S. GIPSON 

Ph.D., Zoology, University of Arkansas, L971 
M.S., Zoology, University of Arkansas, 1967 
B.S., State College of Arkansas~ 1964 

Assistant Leader of Alaska Cooperative Wildlife Research 
Unit, University of Alaska. 
Develop and supervise research projects in wildlife .ecology and 
and related areas, write and edit scientific publications, serve 
on graduate student advisory committees and participate in gr·ad­
uate teaching program (Wildlife and Fisheries) .. Presently super­
vising research dealing with northwestern Alaska wolves, Arctic 
foxes, canid interactions along a transportation and utility 
corridor and ecology of wolverines in interior Alaska. 

The Wildlife Society, Northwest Section of the Wildlife Society, 
Alaska Chapter of the Wildlife Society, American Society of 
Mammalogists, Ecological Society of America, SigmaXi, American 
Institute of Biological Sciences. 

Served as reviewer for scientific articles submitted to various 
publications; reviewer for research grant proposals submitted to 
National Science Foundation; seminar presentation at Colorado 
and Kansas State Universities; organized carnivore workshop at 
University of Alaska; offerred graduate seminars (1977-78) and 
presented 6 guest lectures in graduate and undergraduate classes 
at Univ. of Alaska during 1977 and 1978. 

Extension Wildlife Specialist and Assis~ant Professor~ joint 
research and extension appointment. Research projects: 
1) Ecology of known damaging coyotes~ 2) coyote social inter­
actions~ 3) distribution of coyote x dog hybrids in Nebr.aska~ 

· 4) crop damage caused by deer and pronghorn to ;r.lfalfa and 
· corn. Graduate faculty resEonsibilities: Major advisor to 
students pursuing M.S. and/or Ph.D. degrees in wildlife 
ecology. Served as graduate committee member for students 

• < 

in Yildlife ecology and related fields. Extension duties: 
1) Worked with Count-y Extension Agents and the public to 
control wildlife damage to livestock and crops~ 2) developed 
programs to enco~rage landowners to increase wildlife habitat~ 
and to improve landowner and sportsmen relationships. · 
3) interacted ~ith professionals in the Extension Service 
and other agencies to influence their programs for the better­
ment of wildlife~ 4) designed youth programs to develop an 
appreciation of wildlife and good sports~anship. · Department 
of Poultry and Wildlife Sciences {now Department of Forest~, 
Fisheries and Wild:! ife) • Institute of Agriculture and Natural 
Res.ources:~ University of Hebraska, Lincoln, Nebraska 68583. 
October, 1974 - Nove.'.!Dber, 1976. 



Cons~ltant for Marks, Clare, Hopkins, ·and Rauth, Attorneys 
at Law, Omaha, Nebraska. Problems associated vith managing 
commensal rodents in food storage facilities. March, 1976 -
November, 1976. _ 

. 
. Research Associate invt:~stigating the· ecology· of -white- · 
tailed deer, and relationships of dogs and deer in :regions 
of .Arkansas with high aud low density deer populations 
(home range, activity, heart rate, and body ternpera~ure 
of deer monitored by raciio telemetrj before~ during= and 
following repeated harrassment with dogs) •. State-wide 
survey to det~rmine physical condition of deer caught by 
dogs. Zoology Department, University of Arkansas. Research 
sponsored by Arkansas Game and Fish Commission and University 
of Arkansas. September, 1971 - September, 1974. 

Consultant, Arkansas Department of Planning. Endangered 
species of mammals in Arkansas. July, 1972 - June~ 1973. 

Research Assistant investigating taxonomy (multivariate 
apaly§i§ Qf cranial characters), reproductive biology; food 
habits, and range (radio telemetry) of wild Canis for Ph.D .. 
dissertation. Zoology Department, University of Arkansas. 
Research spoti5t5fed by Arkansas Game and Fish Commission and 
University of Arkansas. July, 1968 - August, 1971. 

·reaching Assistant in 
Comparative Anatomy. 
Arkansas. September, 

General Biolo~, General Zoology and 
Zoology Department, University of 
1967 - June, 1968. 

Seasonal Ranger. Pea Ridge National ~litary Park, Pea Ridge, 
Al:kansas. July, 1966- January~ 1967. 

Re~-;earch Assistant investigating island vs. mainland small 
mammal and game animal populations £or: M.S. thesis. Zoology 

· Depart::nent, . Uniy~_?:s;i ty of Arkansas. Research sponsored 
by Arkansas Game·a~d Fish Commission and University of 
Arkansas. June, "i'966 - August, 1967 •. 

Biologist Aide, herring research;· 
Fish and Game,.Petersburg, Alaska. 

Alaska Department of 
June, 1965 - August, 

l965. .. 

Science ;te,lcher, public ::;c:. ;·-ols. Jun~au, Alaska. January, 
1965 - 1-'.ay, 196.5 and Septe-;.1ber, 1965 - May, 1966. 

PUBLICATIONS: Over- 50 popular and extension publications't scientific publications, 
and abstracts and papers presented to scientific meetings. Recent examples 
include: 

Gipson, P.S. 1978. Prevention and control of damage caused by coyotes't 
wolves, dogs and foxes.~ Henderson, F.R. (Editor), Wildlife damage: 
Prevention and control handbook. Kansas State University. 
Buskirk, S.M. and P.S. Gipson. 1978. Characteristics of wolf attacks on 
rroose in Mt. McKinley National Park, Alaska. Arctic! In Press. 
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NA1v1E: 

TITLE: 

ADDRESS: 

EDUCATION: 

B.S. 

M.S. 

Ph.D. 

RESUME 

Alan Jubenville 

Associate Professor of Resour"ces Management 

Agricultural Experiment Station 
School of Agriculture: and Land Resources Management 
llniversity of Alaska 
Fairbanks, Alaska 99701 

Forest M?-nagement, North Carolina State University, 1962 

Forest Ecology, 'Vest Virginia University, 1964 

\Vildland Recreation, University of Montana, 1970 

Fc:bru:u-y, 1979 

\VORK EXPERIENCE: 

1979 to present Assistant Professor of Resources lv1anagement, Agricultural Experiment Sta­
tio~., University of Alaska. FTE = 4.5 months teaching, 7.5 months research. 

1971-1979 

1970-1971 

1968-1969 

1967-1968 

Assistant Professor, University of \Vyoming. Developed outdoor recreation 
curriculum; FTE = 7 5% teaching, 20% research, and 5% University activities. 
Tenured in 1977. 

Assistant Professor and State Outdoor Recreation Extension Specialist~ 
University of Illinois. Coordinated extension education programs and partici­
pated in major state projects as a planner. 

Instructor, University of Mon~ana. Taught a basic biometrics course, including 
labs. ~ 

. 
N::;.rural Resource Planner, Sta:te of Indiana. Assisted the private 1ando\v:ner in 
the development of resource management plans. 

1964-1967 Post Maintenance .Officer, Ft. \Vainwright, Alaska. Coordinated entire post 
rnaintenance program on the General Staff. Captain, U.S. Army, Corps of 
Engineers. 

1962-1964 Graduate Teaching Assistant, 'Vest Virginia University. Taught sHviculturallab 
courses. 

1961-1962 Foresny Technician. Conducted forest resource inventories. assisted in manage­
ment prescriptions, he::aded survey crew. 

PUBLICATIONS: More than 20 publications and refereed articles on pertinent 
topics in his field between 1962 and the present time. 
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SUMMARY OF 
TEACHING 
ACCOMPLISHMENTS 

\ 

1. Coordinated and conducted extension education programs while at University 
of Illinois for practicing professionals and para-professionals at regional 
centers throughout the state. 

2. Developed original outdoor recreation resource management ci rricu·l urn in 
1971 and new outdoor recreation planning curriculum aimed at developing 
specific, scientific background of students to prepare them for real·-world 
complex situations. 

3. Developed four· academic courses at University of Wyoming: Outdoor Recrea­
tion Management; Recreation Field Evaluations; National Park Policy and 
Graduate Seminar. 

4. Developed topographic planning models laboratory as a learning lab with 
grant obtained through College of Arts and Sciences. 

5. Developed original departmental gr3duate catalog at University of Wyoming 
and was appointed a member of Graduate School in 1974, personally handling about 
5 graduate students per year· and 45 undergraduate ad vi sees. 

6. In fa 11 of 1976, deve 1 oped and coordinated speci a 1 non·-credi t graduate 
seminar on river recreation management identifying, enumerating, and evalu­
ating specific problems associated with river recreation management. 

7. Developed two texts: Outdoor Recreation Planning and Outdoor Recreation 
Management. Assisted Northwest Community College in development of their 
recreation majors program in December 1977. 

RESEARCH GRANTS: 

1. Dirc:ct Observ;ttion Study, $750.00, Basic Research Division, Univer.sity of \Vyoming, 1973. 

2. Evaluatjon of Wilderness Potential of the Roadless Areas in the Medicine Bow National 
Forc:st, $150.00 E.P.A. and $300.00 Wilderness Society, 1972. 

3. Snowmobiler Preferences in the Snowy Range, $300.00, \Vyoming Recreation Comission, 
< 

1972. 

4. Park Standards for \~'roming, $11,900.00, \Vyoming Recreation Commissio11 1973. 

5. National Park Semce, $13j227.00,, Snake River Corridor Study, 1974 and 1977. 

6. (with DonaJd S. \Varder) Regional Planning Office, $5,000.00, County-\Vide Recreation Plan 
for Albany County, 1975. 

7. "Decision-Jviaking Model: How the Commercial Camper Choosc:s His Campground!' Phase 1, 
summer 1978. $4,000.00, Basic Research Division, University of\Vyoming. 
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UNIVERSITY ACTIVITIES: 

University of\Vyoming: 

Faculty Senate, 1977-1979 
University Ad Hoc Committee, Campus Sports Club, 1978 
University Ad Hoc Committee, new Master's in Planning Program, 1977-1979 
Governor's Land Use Planning Committee, 1976-1977 
Form.er departmental graduate studies coordinator, 1974-1977 
FomH:r advisor to the Recreation Club (foT Recreation and Park majors), 1971-1973 
Departmental chairman for library acquisitions, 1976-1978 
Member of the Yellowstone Environmental Research Committee, 1975-1977 
Research Associate and Advi~ory Board Member, Center for Behavioral Studies, Institute for 
. Policy Research, Univeristy of1Vyoming, 1976-1978 

A1ember of the .t\.ssociation of American Geogyaphers (Rec~eation Research Division), 1977 
Participated in a. Humanities project entitled ~'A \Vyoming Design Ethic." The $14,900 grant 

from the \!Jyoming Council for the Humanities was to sponsor a workshop for rep level 
state decisjon-makers, 1977-1978. · .-

RECENT RELATED PROFESSIONAL ACTIVITIES 

Chairman, Albany County Park and Historic Preservation Bo2rd, 1976-1978. 
Participated in a 15-hour Short Course on Citizen Participation Techniques, March 4-5, 

1977, at Laramie:, \Vyoming. 
Participated in a National Conference: on River Recreadon A1anagement and Research:, 

January 24-27, 1977, at 1vlinneapolis, .h.i.innesota_ 
Asked by the Bureau of Outdoor Recreation to participate in the evaluation of the Nat.ion­

wjde Plan at the National Congr.ess in Boston, 11assachusc:tts. 
Consulting editor for recreation books, 'N. B. Saunders Co., Philadelphia, Pa.-have reviewed 

three book manuscripts fvT publication recommendation since 1975. 
Resource person for a workshop on Recreation and Tour--ism, \Vyoming Planning Associa­

tion, October 17, 1977. 

Mt:MBERSHJP IN HONOR SOClETJES: 

G~mma Sigma Delta (Agriculture) 
Tau Alpha Sigma (\Vi1dlife) 
Xi Sigma Pi (Forestry) 

CONSUL'fiNG: 

Site Feasibility for Four Campgrounds in Illinois, 1970. 

Review of Management Plan for B\VCA, 1971. 

(whh Donald S. \Varder) "Analysis of the Relocation of the Ryan Park \Vinter Sports Site.'' 
1975. 

(with DonaldS. '~Varder) "County Recreation Plan," Alba.11y County, \Vyoming, 1975. 

(team member) Master Plan for South Pass Historic Mining District, 1976. 

Conducted two public hearings for the U.S. Forest Service on a proposed sire development, 
Febrttary 8 and 9 ~ 1977, in Douglas .and Casper, \Vyoming. 

Composite Plan for the Continental Divide Area of the n1edicine Bow National Fores4 
\\'yarning, November, 1977 • 
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VITAE 

BRINA KESSEL 

Birth: 
20 November 1925., Ithaca, N.Y. 

Education: 
B.S. 
M.S. 
Ph. D. -

Employment: 

Cornell University, Ithaca, ~.Y., 1947 
University of Wisconsin, Madison, 1949 
Cornell Univer.sity, Ithaca, N.Y., 1951 

d 
\ 

·Administrative Associate for Academic Programs (including Graduate Studies), 
Office of the Chancellor, University of Alaska, Fa1rbanks, 1973-current. 

Director of Academic Advising, University of Alaska, Fairbanks, 1973-1979. 
Curator of Terrestrial Vertebrate Collections, University ~iuseum, University 

of Alaska, Fairbanks, 1972-current. 
Professor of Zoology, University of Alaska, Fairbanks, 1959-current 
Dean: College of Biological Sciences and Rene\vable Resources, University of 

Alaska, Fairbanks, 1961-1972. 
Head, Department of Biological Sciences, University of Alaska, Fa5.rbanks, 

1957-1966. 
Associate Professor of Zoology, University of Alaska, FairbanksJ 1954-1959. 
Assistant Professor of Zoology, University of Alaska, Fairbanks, 1951-1954~ 
Instructor in Zoology, University of Alaska, Fairbanks, Summer Session, 1951. 
Wisconsin Alumni Research'Founda.tion Assistant, University of Wisconsin, 

1948-1949. . . 
Grad~ate Assistant in Ornithology, Cornell University, 1947-1948, 1949-1951. 
G.S. ~Biologist (Ornithology), U.S. Fish and \~ildlife Service, Patuxent 
· Research Refuge, Summer, 1946. . / 
·Teaching and Research Assistant, Co:;;n~ll University, 1945-1947. 

Other Experience: 
Project Director, University of Alaska Ecological Investigations for AEC 

Project Chariot, Northwestern Alaska, 1859-1963. 
Ornithological Consultant for private industry and government. 
Field work undertaken througl.nut Alaska, but primarily in western, central, 

and northern Alaska--including Sheenjek River (summer 1956), Chukchi 
Sea coast (summer 1976), entire Seward Peninsula (St.lii'Jners 1966-1977), 
Yukon-Kuskokwim Delta (June 1963); also, North Slope (several· sites), 
Cape Thompson, Kivalina, Selat·dk$ Tokotna, FaiT\\1e21, Iguigig, Shemya, 
Cold Bay, Kenai Peninsula, Minto Lakes, entire Al:tska Highway system, 
including Alyeska Haul Road, etc. Funding sources have included U.S. 
Fish and Wildlife Service, U.S. Forest Service, U.S. National Park 
Se:rvice, U.S. Corps of Engineers, Office of Naval Research: National 
Science Foundaticm! Alaska Department of Fish artd Game, private 
foundations, industry, etc. 

Editorial ~B~ard member for. Western Birds and The l-iurrelet (regional journals). 
Referee o~ JOUrrlal manuscr1pts for Auk, ,Condor, Wilson Bulletin., Syesis, · 

Canad1an Jour!L~ of Zoology (national journals). 



Professional Organizations? 
American Association for the Advancement of Science, Fcllo\\' since 19ll0 

(Life). . 
American Ornithologists' Union~ Fellow sin~~·-1973; 

Governing Council 1969-1972~ 1973-197~~{Life). 
Arctic Institute of North America. (Fellow) 
Cooper Ornithological Society (Life). 
Ottawa Field-Naturalists• Club. 
Bird-Banding Association. .. 
Pacific Northl'i'est Bird and J-.Iammal Society .. 
l'li !son 1 s Ornithological Society (Lif~). 

Honorary Societies and 1\'ho 's lfho ·Listings: 
Sigma Xi (Corne11 University)~. 
Phi Kappa Phi (Cornell University)~ 
Sigma Delta Epsil0n {Cornell University). 
A:neri can Hen of Sci_.ence, since 19S4. · 

V5 ce-Fres5 dent 19:'6-1977; 

l\'ho~ s lvno in America~ since 1960 (also in the !?est.$ and ~n Amer1 can !~omen). 

Current Research (Kessel and graduate students): - -~------

Birds of Interioi" Alaska (continuil"\~ data collection and co:npilatioii) 

Migratory move"'!lents of Sandhill Cranes in Alaska (data collection: 
funded by Northwest .AlasY.-an Pipeline Co.) 

vJaterbircls and wetlarrls, 'Chi~-upper Tanana rivers, Alaska (b:> Jel ine 
study for North\vest Alaskan Pipeline Co. , stressing relat.ions·1ips 
bet\veen habitat and avian pr~ucti vi ty) 

B:i..nis of Alaska (an active, on-going proj~ct of data gathering and 
compilation for a future rook on Alaska birds) 

The biology of the puffins ... (P"nD thesis, Duff H. S. \·Jehle) 

Relationship bet\.Jeen feeding ecology and nesting dispersion L-, PigE:on 
Guille.rnots (Cepfhus colt.rmh3.) at Naked Island; Prince Hilliam · 
Sound ,Alaska ~MS thes~s, l<aren L. Oakley) 

Plastic pollution in Alaska's seabirds. (MS thesis, Robert H,. Day) 

Habitat niche relationships of four Sp3ITOV..'S in low shrt.!b l:og, 
interior Alaska (HS thesis, Betty A. Anderson) 

PUBLICATIONS: Over 30 publications$ contract completion reports and other documents 
since 1950, three of the most recent being: 
Ornithological Investigations, Chukchi-Imuruk Biological Survey, Sewarc 
Peninsula, with D. D. Gibson, U.S. National Park Service (In Press) 
Status and distribution of Alaska birds. Studies in Avian B·iology, 
with D. D. Gibson. 1978 
Winter activity patterns of Black-capped Chickadees in Interior Alaska. 
Wilson Bull. 1976 
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MATTHEW P. KILLEEN 

Terrestrial Environmental Specialists, Inc. 

Education 

B.S. Environmental and Resources Management (Forest ~anagement): 
State University of New York College of Environmental 
Science and Forestry, Syracuse~ New York, 1974. 

M.S. Resource Management and Policy: State University of 
New York College of Environmental Science and Forestry, 
Syracuse, New York, 1978. 

P~ofe~sional Experience 

Associate Environmental Scientist, Terrestrial Environmental 
Specialists, Inc., Phoenix, New York, 1979- present. 

Environmental Planner, Essex County, Elizabethtown, New York, 
1978 and 1979. 

Graduate Research Assistant, Applied Forest Research Institute, 
College of Environmental Science and Forestry, Syracuse, New 
York, Spring, 1977. 

Graduate Teaching Assistant (Outdoor Recreation Planning and 
Management), St~te University of New York College of 
Environmental Science and Forestry, Syracuse, New York, 
1975 - 1977-

Planning Assistant, Essex County Planning Office, Elizabethtown, 
New York, Summer, 1976 . 

M b h" ~;2m ers lps 

National Wildlife Federation 

Consulting and Related Experience 

- des~gned, implemented and prepared a planning repcrt 
examining the economic, environmental and social impacts 
relaked to the development of a countywide system of winter 
recreational trails. 

prepared a management plan for the winter use of an outdoor 
education center and served as the director of the center~ 

prepared a plan for the development of a countywide system 
of winter recreational trails, including layout and design 
of trails, and provided direction and supervision for crews 
constructing and/or improving more than 100 miles of trails. 
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Consulting and Relate~ Exp~riehce (Continued) 

- provided technical information related to the development 
plans of a municipa~ recreation area including campsite, 
beach~ and bdat-launching site. 

- participated in a research project aimed at clasiifying the 
users of forest research materials. 

-was responsible for the development and.implementation of an 
outdoor educational program at a summer camp for boys. 

- performed major portions of an environmental feasibility 
study for hydroelectric generation at a flood control dam 
in north centr~l West Virginia. 

- participated' in a hydroel0ctric site selection study 
designed to identify significanv ecological~ social, 
economic, and cultural impacts. 
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EDUCATION 

Et4PLOYMENT 
HISTORY 

CONSULTING 
and 
RELATED 
EXPERIENCE 

VINCENT J. LuCID 
Terrestl"ial Environmental Sp.~cialists, Inc. 

B.S. Zoology; University of Rhode Island, 1968 
M.S. Animal Science (Wildlife Management)!t University 

of Rhode Island, 1971 
Ph.D. Wildlife Biology; Vi'rginia Polytechnic Institute 

and State University, Blacksburg, VA 1974 

1976-Present: Director of Environmental Studies, 
TES, Inc., Phoenix, New York 
1976: Environmental Scientist (Sr. Terrestrial Ecologist/ 
Project Manager), Equitable Environmental Health, Inc. 
1975: Associate Environmental Scientist (Terrestrial Ecologist/ 
Quality Assurance Coordinator), Environmental Analysts, Inc. 
1971-1974: Graduate Research/Teaching Assistanships, VA 
Polytechnic and State University 
1970-71: Graduate and Post-graduate Research Assistantships, 
University of Rhode Island 

Design and management of comprehensive study of effects of 
fossil fuel effluents on agricultural crops. 
Design and implementation, quantitative data analysis of 
terrestrial ecology studies at 2 proposed power plant sites; 
coordination of quality assurance programs for aquatic ecology 
and water qua l·i ty studies at two proposed power p 1 ant sites 
and five existing stations; and design and management of critical 
analysis of environmental assessment for two proposed power plant 
sites. 
Compiled and analyzed background information for environmental 
assessment of proposed theme park development. Critically reviewed 
and conducted computer analysis for series of terrestrial ecology 
monitoring studies. 
Designed and conducted comprehensive analysis of bird populations 
and hebitat in residential developments and study of bird utilization 
of tidal marsh. 
Environmental impacts: Coordinated and participated in preparation 
of EIS for proposed renovation of hydroelectric generating facility; 
Provided technical input in comparison of environmental impact of 
two proposed highway routes; managed and prepared major portions of 
EIS for proposed urban redevelopment project 
Coordinated and participated in floral and faunal surveys at a 
U.S. Navy installation and performed the faunal portion of a 
floral/faunal assessment for proposed sanitary landfill site. 
Conducted major portions of environmental analysis of proposed 
routes for high voltage electric transmission facility; coordinated 
ter--restr·ial ecology rr10nitoring program at nuclear power plant 
construction site; coordinated environmental studies at 2 potential 
power plant sites in the midwest. 
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. AWARDS 

MEMBERSHIPS 

PUBLICATIONS 

Phi Kappa Phi (National Honor Society) 1973 
Phi Sigma (National Biological Honor Society 1973 
Sigma Xi (Scientific Research Society 1974-Present 

American Ornithologists' Union 
Int'l Oceanographic Foundation 
National Wildlife Federation 
Virginia Soceity of Ornithology 
Wilson Ornithological Society 

National Audubon Society 
The Wildlife Society 
The Natur Conservancy 

Authored terrestrial ecology sections of a report on regional 
impact issues for electric generation development in Pacific 
Northwest. 
Authored major sections of pre1iminary report on the environmental 
impact of XIII Olympic Winter Games 
Authored responses to interrogatories concerning testimony on 
the environmental assessment of a proposed electric generating 
station. 
Authored report on slash disposal following 1and clearing for 
construction purposes and sections of a r~port on the use of 
private lands for outdoor recreation. 
Authored major sections of bird pest control handbook ·for the 
U.S. Air Force. 
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VITAE 

STEPHEN 0. MI\CDONAI.D 

Birth: -- 27 June 1948, Cloquet, Mirmesota 

Education: 

Universitv of Minnesota, Deluth 
B.S. University of Alaska, Fairbanks, 1975 

FJnnloyment and Exoerience: 
~ --------

Musetnn Techniciar; ~J~""g!:\:}/ersity of .A~a~~ Hus:um, Fc:-ir~s:- .1977:Currel7t. 
CUratorlaiAanaresearch actlVltles, lncludlng prlnclpal 1nvestlgator 
for small mammal and bird population_studies for the baseline 
studies for the Delta Barley Project, interior Alaska, and 
marrm3.logist for a reconnaissance Gf the ma:"TD1E.ls of the SJr.a.gt,:ay­
Haines area of Alaska. 

Game Technician II, Alaska Department of Fish and Game, Fairbanks, 1976. 
Logistic planning and field research censusing birds of the 
coastal habitats of the Chukchi Sea, northern Alaska. 

1-~Jseurn Assistant, University of Alaska Museum, Fa.irb3.nks, 1974-7 5. 
Curatorial activities and field research conducting a bird 
species habitat inventory of ~ainland southeastern Alaska, 
under a UP.....t· contract with the U. S. Forest Service. 

Field Assistant, Institute of Arctic Biology, University of Alaska, 
Fairl:-anks, Summers 1970 & 1971. Assist:i.np; in various avian 
field studies at Earrow, Prudhoe .Pay, Eagle\ Sumrni t, 3.I1d College, 
Alaska. 

Other. 'I\..;enty-four years experience in furbearing animal' trapping L1 
Minnesota and Alaska. 

Professional Organizationa: 

1\rnerican Society of Harnrna.logis·ts 
Ottat.;a Field-Naturalists' Club (Canadian Field-Naturalist) 

Publication?: 

1978. Checklist - Ma.rnmals of .Alaska. University of Alaska MuseLUn. 2 p. 

Reports: 

197 5. Bird species and habitat inventory, rrainland southeast Alaska, 
sU11'1111er 1974 • Uni v. of Alaska 11usernn report to U. S. Forest 
Service. 73 p. (with D. D. Gibson) 

1975. The birds of the Cnickamin River, Al~ska.. Unpublished manuscript, 
Uni v. of IUa ska lw!u setnn, 15 7 n. (with N e.11a Hac ronald) 
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Re{,orts (cont 'd): 

197 9. A reconnaissance of the m.a!Tim3.ls - Ska~.;ay /P~ines, Ala.ska, 
region, June 1978. Univ. of Alaska t-1useum refOrt to 
U. S. Forest S~vice. 16 p. 

1979. Breeding birds and srrall Jn3Jmlals in the Delta Earley Project 
area, Alaska.. Univ. of Alaska }1useum refOrt to ft~aska Division 
of Iimds. 63 p. 
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N/\f1E: 

PRESENT 
.POSITION: 

ADDRESS: 

PHONE: 

EDUCATION: 

Jay D. McKendrick 

Associate Professor of Agronomy 
University of Alaska 

. 
Agricultural Experiment Station 
P .. 0. Box AE 
Palmer, Alaska 99645 

(907) 745-3257 

B.S .. , University of Idaho, f·ioscov-1, 1963 (Soils) 
M.S., University of Idaho, Hoscm'l, 1966 (Range NanagErr1ent) 
Ph.D .. , Kansas State University, t·1anhattan, 1971 (Range 

Management, Plant Ecology & Crops) 

PROFESSIONAL ORGANIZATIONS: 

Xi Sigma Pi 
Gamma Delta Sigma 
Society for Range Hanagement 
Americ~n Society of Agronomy 
Internati'onal Society of Biometerology 

ALASKAN RESEARCH PROJECTS: 

Range Research - Alaska. (1972 - present) 

This is a state supported research program to assist the livestock 
industry's utilization and management of Alaskan rangelands. 

Reclamation of Land Damaged by Oil Spills. (1972 - 1974) 

This project v1as industry funded and involved fie1d investigations in 
southcentral, interior and the North Slope regions of ,r\laska. Laboratory 
analyses of oil-affected soils and the mitigation of oil-damaged terrestrial 
sites as wert as documenting recovery of damaged "eget2~ti on were project 
objectives. Low level monitoring of long-term effects is in progress. 

Tundra Rehabilitation Research. (1972 - .1974) 

This was an industr·y funded project focused on finding plant materials 
(primarily native Alaskan grasses) and soil treatments for rehabilitating 
areas disturbed by arctic oil developments. 

Applying remote sensin9 technology for developing regulations for ,off-road 
vehicle use for a selected portion of the Alyeska Pipeline route. (1975 - 19J 

This project \·/a·s initiated to assist the BLN in assessing and ident·ifyinc 
sensitive areas along the access road of_the Trans-Alaska Pipeline route whict 
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might be threatened by off-road vehicle and other recreation users after the 
pipeline is completed. Colar infrared air photos in conjunction with field 
visits are being used to prepare 1:250K maps and a technical report. The 
final report is in review. Due to changes in BLM personnel, this project 
was interrupted in 1976. 

Compilation of cold-climate oil-spill research and technology pertaining to 
Alaskan shorelines. (1975 - 1977) 

This EPA sponsored project was to assess the adequacy of available 
methods and techniques for preventing damage from oil spills to coastal 
and inland shorelines, and for restoring oil spill damage. The cold-clirn3te 
focus involved sul~veying, completed and on-going research in Alaska, Canada, 
Northern Europe and the USSR. Data were collected from the literature and 
through personally visiting various researchers and their facilities. The 
final report is in review~ 

Mineral nutrient studies on arctic tundra. (1975 - 1978) 

This project \'/as part of the NSF sponsored Research on Arctic Tundra 
Environments (RATE). It included study of natural and artificial fertilization 
A. H.S. thes)s on effects of caribou carrion \'/as completed by John S\'/anson:, 
Univer·sity of Idaho. A paper was pr·esented at the AIBS meeting, Athens, 
Georgia, August 1978 and other papers are in various stages of publication. 

Range types and pl~oductivities for ungulates in portions of Cook Inlet 
Basin. (1977 - 1979) 

This is a cooperative State research project with USDA. It's objectives 
·are to identify productivities, production, and seasonal forage qualities 
on various habitat types in the Cook Inlet region of Alaska. This pl~oject 
is in its final year of field work. 

Musk Ox Range evaluation. (1978 - 1980) 

This h·m-year project is sponsored by the National Science Foundation. 
Objectives are to ident~fy dietary components of musk oxen grazing on the 
recentiy established Mu;;k Ox farm near Unalakieet, Alaska. That information 
is to be used as a basis for determining range condition and trend indicators. 
Seasona] changes in herbage quality are also being monitored. This project 
commented in March 1978"and will terminate March 1980. 

Homer Beef Production Project. (1977 - 1979) 

This t\·m-year project \'Jas funded by the Alaska legislature. Range, 
agronomy and animal science investigators are collaborating to define 
management techniques for reducing winter feeding costs and increasing 
summer grazing returns from ranching operations on the lower Kenai Peninsula. 
This r~·oject terminates September 30, 1979. 
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Sand dune revegetation ncar Northway, Alaska. (1977 - 1978) 

This project is sponsored by the Northwest ~laskan Pipeline Corporation 
a11d is aimed at determining revegetation technology to stabilize sand dunes 
exposed during construction in the Tanana River uplands between Tetlin 
Junction and the A 1 as kan/ Canadian border. The first year's repor·t for this 
project was submitted in June 1978. Continuation depends upon several 
prnding factors relative to the granting of federal and state permits and 
agreements on right-of-way easements.· 

Natural succession on placer mine spoils of Interior Alaska. (1979) 

Records from past mining activities are being used to age various 
placer mine spoils in the Fairbanks vicinity. Dr. Bonita Neiland and a 
graduate student~ Kay Haimes, are co-investigators on this study. The 
Office of Surface Mining USDI is funding this project. 

Bison range study. (1979 ----) 

This is a nevi project aimed at determiining the dietary composition of 
frrage eaten by bison in the Delta Junction area.· The field ',·JOrk and 
l~t>oratory determinations are to be part of a graduate student's thesis. 
A1aska Depal~tment of Fish and Game, U.S. Army and U.S. So·il Conservation 
Service are cooperators. The State of Alaska is the funding source. 

Cral mine reclamation. (Sept 1979 - Sept 1980) 

This is a Departrr:ent of Energy sponsored project that includes 
dccumenting the natural species \'lhi~h invade coal spoils and to determine 
\'J:·ich substrate and s·ite characteristi-ts are most beneficial for mine 
sroil revegetation. Drs. Wm. W. Mitchell and G. A. Mitchell are co­
irvestigators on this study. 

PUBLICATIONS: 

1V;enty~four publications since 1966, some of the mor·e recent be.ing: 
11 A super bird's eye view of Alaska."Agroborealis. (1974) 
11 Volcanic-ash-affected. soils of southcentral Alaska: some chemical and 
minera·logical properties. Agroborealis. with George A. Mitchell. (1975) 

Agrometeorology in nor-thern regi,)ns. Bull. Amer. Meterol. Soc. (1976) 
Effects of burning crude oil spilled onto six habitat types in Alaska .. 
With Wm. W. Mitchell. Arcti~. (1978) 

Mine reclamation in West Germany and the USSR relative to Alaska (accepted) 
Agroborealis. (1979) 
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JOSEPH M. MCMULLEN 

Terrestrial Environmental Specialists, Inc. 

Education 

B.S. Biology (Major); Saint Francis College, Loretto 
Pennsylvania, 1971. 

M.S. Biology (Botany, Ecology); West Virginia University 
Morgantown, West Virginia, 1974e 

Professional Experience 

Environmental Scientist, Terrestrial Environmental 
Specialists~ Inc., Phoenix, Ne~ York, 1976 - pres~nt. 

Associate Environmental Scientist (Director of Plant 
Ecology), Equitable Environmental Health, Inc., Woodbury, 
New York, 1975. 

Assista~t Environmental Scientist (Plant Ecologist), 
Environmental Analysts, Inc., Garden City, New York, 
1975. 

Graduate Teaching Assistant (General Biology, Botany), 
Department of Biology, West Virginia University, Morgantown, 
West Virginia, 1971-1974. 

Awards ). 

Grant-in-aid of research from The Society of Sigma Xi, 1972. 

Memberships 

American Institute of Biological Scientists 
The Wildlife Society (New York Chapter) 
Society of American Foresters 
Southern Appalachian Botanical Club 

Consulting and Related Experience 

- designed, implemented, and prepared reports for botanical 
studies of hardwoods forests, plant succession, and 
threatened and endangered species. 

prepared vegetation cover type maps for 12,000 acres of 
mixed communities. 

- assisted in the development of two FORTRAN programs f'or 
the analysis of vegetation data .. 
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Consulting and Related Experience (Continued) 

- collected data and assisted in writing the botanical 
portion of a study of prescribed burning as a vegetation 
management technique. 

- prepared wr~tten testimony and interrogatory responses 
concerning plant communities and related impact of power 
plant construction. 

- critically reviewed botanical portion of a baseline 
terrestrial ecology study for two power plant sites. 

- supervised technical personnel conducting a botanical 
survey on a total of 8,000 acres of land~ 

- collected, analyzed and interpreted data for plant 
ecology stud~es on the primary and secondary sites for 
a proposed major electric generating station. 

- provided technical ~nformation for slash disposal 
estimates following land-clearing operations for 
construction purposes. 

- authored vegetation section concerning the environmental 
impact of a proposed beach and town rehabilitation project. 

- prepared sections on soils ~Dd vegetation for an 
environmental report on the renovation of an existing, 
non-operating hydroelectric generating facility. 

-
- prepared a report on the status of endangered plant 

species in the vicinity of a proposed hydroelectric 
facility. 

supervised the preparation and authored various sections 
of a comprehensive draft environmental impact statement 
prepared under the guidel~nes of the New York State 
Environmental Quality Review Act for a proposed county 
sanitary landfill. 

- designed and supervised the data collection and report 
preparation for an intensive study of vegetation and 
designed a five-year monitoring program to assess the 
impacts of the construction of a nuclear power plant in 
New Jer•sey. 

- provided input for an environmental assessment and routing 
analysis for a 138 kV transmission line in Pennsylvania. 

- participated in an environmental assessment and routing 
analysis for a 115 kV transmission line in northern New York. 

- prepared a vegetation cover map and flora survey for a 
4,300 acre naval base in Virginiao 
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EDUCATION 

EMPLOYMENT 
HISTORY 

EXPERIENCE 

PROJECT 
EXPERIENCE 

FRANKLIN L. ORTH 

Univetsity of Tennessee, Ph .. D. in Economics. Dissertation: 
"An Empirical r~nalysis of the Relationship Between Diversi­
fication and Profitability in the 1,000 Largest U.S. 
Corporations. 11 

University of Richmond, BA in Economics. Dr. Orth studied in the 
areas of industrial organization, finance and economic theory. He 
has lectured on each of these subjects as well as environmental 
economics, fisheries management and aquaculture economics. His 
research and pulications include topics in industry organization, 
banking, marketing and the financing of resource development. 

President: Frank Orth & Associates, Kirkland, WA 1979 - present 
Sr. Economist and Vice President: Private Consulting Firm, 
Seattle, WA 1978 - 1979 
Associate Professor: Department of Economics and Alaska Sea Grant 
Program, University of Alaska 1971 - 1978 
Assistant Professor, Department of Economics, Colorado State 
University 1970- 1971 

While working in both academic institutions and in private consulting 
business, Dr. Orth applied his expertise in industrial organization, 
natural resource economics, market and financial planning and banking 
to a wide range of problems. He has provided numerous private and 
public organizations with research, planning, and policy analysis 
services. In the private sector, organizations assisted include 
commercial banks, financial investors, seafood companies and 
architectural~engineering firms. Public sector organizations include: 
National Marine Fisheries Service, Alaska Department of Commerce and 
Economic Development, Alaska Fisheries Council, Alaska Legislature 
and Alaska Power Administration. 

Dr. Orth has extensive experience in project management. Management 
functions include the direction and coordination of large research 
staffs and subcontractors, integration of complex study elements into 
unified, purposeful documents, project budgeting and professional and 
support staff recruitment. In addition, he has successfully managed 
company operations and marketing functions and has been highly success­
ful in motivation of independent-minded professionals with diverse 
areas of expertise toward common goals. 

1979 - Project Manager and analyst on study to estimate benefits 
and costs of U.S. fisheries development. Developed methodology 
for analysis, directed and coordinated staff research and 
project integration. For: National Marine Fisheries Service and 
U.S. Department of Commerce Task Force on Fisheries Devslopment. 

1978-1979 Developed and implemented methodology to estimate capital re­
quirements of Alaska Commercial Fisheries and Agriculture Bank, 
for Alaska Dept. of Commerce and Economic Development. 
Conducted economic and financial feasibility/planning studies 
in support of Comprehensive Regional Salmon Enhancement Plan 
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for Prince William Sound Aquaculture Corporation, Alaska. 
Estimated current and future levels of credit demand from the 
commercial fisheries industry of Alaska. Estimates considered re­
placement/upgrading capita 1 requirements for cut'rent fishing and 
processing operations as well as new capital requirements. 
For Federal Intermediate Credit Bank, Spokane, WA. 
Determined economic impact of Outer Continental Shelf Oil De­
velopment on razor clam fishery of Northern and Western Gulf of 
Alaska. For Univ. of Alaska Sea Grant Program and U.S. Bureau of 
Land Management. 

1978 -Conducted analysis of Japanese marketing channels for tanner crab 
for use by North Pacific Fisheries Management Council. For 
Alaska Sea Grant Program. 
Performed descriptive study of Japanese ownership in Alaska 
seafood processing industry for use by fisheries management agencies. 
For Alaska Sea Grant Program. 
For U.S.- Department of Commerce: Developed and implemented a method­
ology to determine domestic and export market potential for currently 
underutilized U.S. fish and shellfish species and also for analysis 
of financial impediments to fisheries development in the U.S. -
National Marine Fisheries Service. 

1977-1979 -Managed study of the market structure of the Alaska Seafood processing 
sector. Study included extensive primary data collection from Alaska 
Department of Fish and Game and from private indu~~ry. Study results 
have applications in private and public s3ctor pulicy formulation. 

PUBLICATIONS 

ACTIVITIES 
ORGANIZATIONS 

For University of Alaska Sea Grant program. 
1977 -Managed study of U.S. production capacity and marketing for Alaska 

tanner crab (National Marine Fisheries Service). Developed regula­
tions for implementing financing provisions of Alaska Salmon En­
hancement Act (State of Alaska). Developed issue paper on impli­
cations of foreign investment in Alaska seafood processing industry 
(Senate Interim Committee on Permanent Fund, Alaska Legislative 
Affairs Agency). Conducted detailed analysis of ptoblems and al­
ternative solutions for financing Aiaska fishing businesses, a study 
which laid the foundation for creation of Commerci~l Fisheries and 
Agriculture Bank (Senate Iterim Committee). 

1976 -Market evaluations in support of bank acquistion for priv~te clients 
(confidential); performed financial analysis of proposed oank 
acquisition for Doyon, Inc. 

1975 -Conducted detailed economic and legal evaluation of the commercial 
potential of Alaska clam fishery for Alaska Sea Grant Program. 

1973 - Analysis of economic impact of proposed civic, recreation and 
convention center on economy of Cordova, Alaska, for Linck-Thompsen 
Engineers and Planners. 

More than a dozen publications dealing in general with fisheries, 
economic impacts and aquaculture. 

Member, Alaska Fisheries Council 1977-78 
Member, Steering Committee, Bering Sea Clam Development, 1977 
Member, Executive Advisory Committee, Alaska Power Survey, 1974 
Faculty Fellow, Pacific Coast Banking School, Univ. of WA, 1973 
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EDWARD T. REED 

Terrestrial Environmental Specialists, Inc. 

Education 

B.S. Science Education; Pennsylvania State University~ 
University Park, Pennsylvania, 1967. 

M.S. Wildlire Management, Virginia Polytechnic Institute 
and State University, Blacksburg, Virginia, 1974. 

Professional Experience 

Environmental Scientist, Terrestrial Environmental Specialists, 
Inc., Phoenix, New York, 1976- present. 

Associate Environmental Scientist (Director of ~1ammalian 
Studies), Equitable Environmental Health, Inc., Woodbury 
New York, 1974-1975. 

Graduate Teaching Assistant (Silviculture), Virginia Poly­
technic Institute and State University~ Blacksburg, 
Virginia, 1973 .. 

Biology Instructor, Upper Dublin High School, Fort 
Washington, Pennsylvania, 1967-1972. 

Awards 

Gamma Sigma Delta, 1974. 

Phi Kappa Phi, 1974. 

Memberships 

The Wildlife Society 
The American Sociaty of Mammalogists 
Eastern Bird Banding Association 
Editorial Board of Eastern Bird Banding Association 
The Ruffed Grouse Society of North America 

Consulting and Related Experience 

- collecte~ and analyzed data and prepared reports for 
mamn1alian studies on six proposed power plant sites. 

- critically reviewed an environmental assessment for two 
proposed power plant sites. 

- designed, implemented, and analyzed a technique to assess 
the habitat suitability of 8,000 acres for selected game 
species. 
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Consulting and Related Experience (Continued) 

monitored pop.ulations of mammalian species in respect 
to pot~ntial impacts of power plant siti~gs. 

- evaluated the beh'avioral impact' of sport hunting on 
white-tailed deer. 

- designed~ implemented and prepared the report of a study 
to determine species composition of bat populations on 
proposed power plant sites~ 

- provided ornithological input to an impact study for a 
proposed hydroelectric project. 

- prepared written testimony concerning mammalian populations 
and related impacts of power· plant construction. 

- provided critical review and advice on an impact evaluation 
of two proposed power plant sitings. 

authored responses to interrogatories concerning baseline 
ecology studies and related impacts. 

- prepared descriptions of the ecology of aquatic fauna 
and the aquatic impact assessment for a proposed lake 
shore construction project. 

authored major sections or a comprehensive draft environ­
mental impact statement t•or a proposed county sanitary 
landfill. 

~·· 

' I 
.I 
·,I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
a 

0 
.Q 
o. 
0 
0 
0 

0 
0 
0 
0 
[] 

ROBERT W. WILLIAMS 

Terrestrial Environmental Specialists, Inc. 

Research Associate 

Education 

B.S. Biology; State University of New York~ Oswego, New York~ 

1966. 
M.A. Zoology; University of Vermont, 1969. 

Pro~essional Experience 

President and Owner, Aquatic Equipment Company, Minetto~ 
New York, 1976 - present. 

Assistant Adjunct Professor, Syracuse University, Sy~qcuse, 
New York, 1976 - present. 

Director, Oswego Laboratory, Quirk, Lawler and Matusky 
Laboratories, Inc., Oswego~ New York, 1973-1976. 

Project Biologist, Quirk, Lawler and Matusky Engineers~ 
Nyack, New York, 1972-1973. 

Technical Coordinator of Biological Programs, Quirk,·Lawler 
and Matusky Engineers, Nyack, New York, 1972-1973. 

Assistant Director of Laboratory, Quirk, Lawler and Matusky 
Engineers, Nyack, New York> 1971-1972. 

Project Biologist, Quirk, Lawler and Matusky Engineers, 
Nyack, New York, 1971-1972. 

Biologist, Quirk., Lawler and Matusky Engineers, Nyack, New 
York, 1970-1971. 

Memberships 

I::ternational Assoc.iation of Great Lakes Research 

Cons~lting and Related Experience 

coordinated general biological, entrainment and impingement 
studies at the Nine Mile Point Nuclear S~ation and the 
Oswego Steam Station. 

- coordinated and supervised studies on fish behavior in 
thermal discharges at three sites for Ontario Hydro. 
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Consulting and Related Experience (Continued) 

-set up and oversaw.the execution and quality of field and 
laboratory studies at the Nine Mile Point Nuclear Station 
and the Oswego Steam Station. 

- coordinated technical biological programs with administrative 
responsibilities for biological programs on the Hudson River 
and Lake Ontario. 

- coordinated manpower;, technica·l skills and equipment for 
many projects at the Bowline Generating Station~ Lovett 
Generating Station, Danskammer Point Generating Station;, 
and the Roseton Generating Station. 

participated in power plant siting studies on the Hudson 
River. 

- managed physical~ chemical and biological a~tivities 
associated with intensive projects on lake and river systems 
in.New York. 

managed biological programs for environmental reports on 
.the Hudson River and Lake Ontario. 

participated in physical, chemical and biological investi­
gations on Lake Ontario, Hudson R~ver and Lake Champlain. 
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Frark Patr1ck Moolin, Jr. 

1965 
to 

1967 

1962 
to 

1965 

1956 
to 

1960 

1960 
to 

1962 

and resident engineer and project manager. As 
ptoject e~gineer, responsible for monitoring and 
controlling all aspects of refinery design 1 

including civil, structural, building, and pressure 
vessel designo As field engineer, responsible for 
all off-site work, including mechanical~ electrical, 
civil and structural aspects, as well as for a 
two-mile long, 44-inch diameter submarine pipeline, 
special mooring, a 3,000-foot long pier, and 
ancillary piers. Cost of this project was $60 -
$70 million. 

For approximately $4 million expansion project of 
the same refinery, was responsible, as resident 
engineer, for a hard-rock dredging program in deep 
water, plus site development program. 

Parson, Brinckerhoff-Tudor-Bechtel 
San Francisco 

On~ of four engineers responsible for coordination 
of civil and structural design for the 75-mile 
long, billion dollar Bay Area Rapid Transit (BART) 
system. Formulated design criteria, expedited 
solutions of design problems, reviewed construction 
plans and specifications, and coordinated internal 
and externaL efforts on the project. Portions of 
the BART system responsible for included rock 
tunnels, subways of cut-and-cover and soft-ground 
tun.neled construction, and aeri'a1 and at-grade 
structures. 

Eazelet and Erdal, Consulting Engineers 
Chicago, Illinois; Manistee, Michigan; 
Cleveland, Ohio 

Resident engineer for construction of rolling lift 
bascu1e bridgEs in Michigan and Ohio; structural 
engineer responsible for design, design supervision, 
and design checking of several bascule and 
fixed bridges as well as other.structures. 

A. J. Boynton & Co. 
Chicago, Illinois 

Structural engineer responsible for design and 
design supervision of a variety of structures, 
including underpinning and rehabilitation of a 
major st~ucture in Chicago, several fixed bridges 
for the Massachusetts Trunpike; and mill builings; 
also, investigation and preparation of reports for 
several structural failures. 
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RESUr1E 

FRANK PATRICK MOOLIN, JR. 

EDUCATION 

SOCIETIES 

LICENSED 

AWARDS 

EXPERIENCE 

1973 
to 

Date 

University of Illinois, B.S.CoE., magna cum 
laude, 1956 
Graduate~ Illinois Institute of Technology, 

University of California,* 
Seton Hall University,* Farleigh 
Dickerson University,* University 
of Alaska* 

~~erican Society of Civil Engineers 
'National Society of Professional Engineers 
New Jersey Society of Professional Engineers 
Singapore Institute of Engineers 
American 1-1anagement Associations 
The Society of American t-1ili tary Engineers 

Illinois {1), Michigan, Ohio, California {2}, 
New Jersey, South Carolina, Republic of 
Singapore 

(l) By examination; Professional and Structural 
(2) By examination 

Selected as "Construction Man of the Year" 
by Engineering News-Record'magazi~e, 1976 

Atlantic Richfield Company, Assigned to: 
Alyeska Pipeline Service Company 
Fairbanks, Alaska 
Senior Project Manager, heading the Pipeline 
Department 

As Senior Project Manager, develops and 
administers the ·goals, objectives, policies, 
procedures, and cont~ols required to effectively 
direct the planning and construction of the 
pipeline portion of the Trans Alaska Pipeline. 
As the Senior Project Manager, accountable 
for providing managemen~ direction and lead~rship 
to over 800 supervisory and inspection personnel 
in the Pipeline Department. Responsibilities 

*Completed 2/3 of course requirements towards an MBA. 

Jl.ugust 1977 



Frank Patrick Moolin, Jr. 

1971 
to 

1973 

1967 
to 

1971 

the follo\ving: 

o 3.5 billion dollar budget 
o 200-plus active contracts 
o Over 10,000 workers 
o Five major execution contractors 
o Over 14,000 pieces of construction equipment 
o 19 camps spread over 800 miles of right-of­

way 
o Approval authority of $10. million 

Parsons, Brinckerhoff, Quade and Douglas 
New York City 
Vice President, Special Projects; Asscciate of the 
Firm 

Proje~t Hanager, DuPont Atomic Energy Commission 
Bedrock Waste Storage Project, responsible for a 
first-of-a-kind project for storing vast amounts 
of liquid radioactive wastes for a 1,000 year 
period in caverns excavated several thousand feet 
below the surface of the ground. Total estimated 
cost of the project in excess of $100,000,000. 
Responsibiliti~s included all client relations, 
contract negotiation, organization of a multi­
disciplined diversified project team, including 
numerous outside consultants, contract administration 
and control and approval of all phases of the 
Parsons effort. Because of the unprecedented 
nature of the project in terms of the material to 
be stored and the lifetime requirement, there is 
considerable interest among members of the local, 
scientific, and "environmental" communities, as. 
well as in the State and Federal governments. 

Esse Research and Engineering Company 
Florham Park, New Jersey 
Tokyo, Japan and Singapore; Republic of Singapore 
Engineering Associate, Senior Project Engineer, 
Prcject Engineer 

As contract development engineer, responsible for 
business-oriented activities associated with major 
capital investments, from preparation of contracting 
strategy through contract negotiation and award. 
Major projects handled included large refinery 
expansion in France, grassroots refinery in the 
Far. East, and a major new unit and an investment 
venturet both in the United States. The value of 
these four projects amounted to approximately $140 
million. 

For grassroots Singapore refinery, project engineer 
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CS - PROJECT EQUIPMENT AND 
FACILITIES REQUIRED 

C.5.1 - General 

A complete list of individual equipment requirements associated with the 
conduct of all work necessary to secure a Federal Energy Regulatory 
Commission license to construct the Susitna Hydroeiectric Project would 
necessarily be long and would likely be heavily loaded with relatively 
sophisticated items. It is these latter entities which deserve serious 
attention for- their availability in Alaska is not generally w·idespread and 
even well-conceived plans to import them can prove costly -- both because 
transportation to and from the State is a traditional contributor to the 
higher cost of living and because the cost of delays on giant projects can 
wreak havoc with tight budgets. In addition, of course, certain 
modifications appropriate to harsh climatic conditions, delicate terrain 
and the like, add yet another increment to the ~xpense column. We propose 
to satisfy virtually all major equipment requirements for which use or 
acceSsibility is demanded in Alaska by providing them from R&M's resources 
already in the State. To the extent that certain equipment needs do not 
have to be satisfied in Alaska (as would be the case for hydraulic 
modelling, for example), we propose to provide them in the main from 
in-house resources available to Acres American Inc. or owned by Terrestrial 
Evnironmental Specialists. 

The relati~ely short period during which conditions are favorable for field 
investigations of the proposed dam and reservoir site and transmission line 
routes creates an important constraint. To minimize its negative impacts, 
there is simply no alternative to identifying the equipment needs well in 
advance and ensuring that they are fulfilled. R&M has faced this fact on 
numerous occasions in the past in Alaska and during the past ten years, has 
evolved a stable of equipment and a syustem for ensuring ready availability 
at the site when it is required. In short, R&M has found it prudent to 
become self-sufficient in terms of its total investigatory capabilty. We 
propose to offer this self-sufficiency as a unique characteristic of the 
team we have assembled for the workc 

C.5.2 - Geological Investigations 

For the purpose of supporting further geological investigations which may 
be required, we are pleased to note that the Drilling Company Inc. (TDC, an 
affiliate of R&M) has the capability to undertake explorations requiring 
core recovery, core orientation, down-hole surveys, installing thermostats, 
thermocouples, piezometers, and other instrumentation. TDC has configured 
its equipment acquisition and subsequent modifications to permit maximum 
mobility, even in areas which are remote, roadless, and frequently fragile 
or starkly rugged. TDC has accompoished a variety of drilling work using 
rail, truck mounts, tracked carriers, trailers, all-terrain vehicles, 
skids, barges, airplanes and helicopters. Some major items owned by TDC 
include: 
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• CME-55 Soils Drills (both Nodwell-mounted and heli 
transportable) 

• CME-45c Soils Drills 
• CME-550 ATV 
- Failing 1500 Rotary Drills 
• Mobile B-30 Auger Drills 
• Mobile B-40 Auger Drills 

Mob·: 1 e B-40L 
• Mayhew 1000 
• Longyear-38 Diamond Core Drills 
• Nodwell-Mounted Units 
• Truck-Mounted Units 
• Heli-Transportable Units 
• Portable Camp Facilities 
• \~aterpumps 
• 15~000-ft Hose 
.. Core Barrels 
• PVC Tubing 
• Slope Indicators and Readout Device 
• Thermister Strivy Readout Device 
• Drilling Mud 
• Sample Bags 

C.5.3 - Surveys 

Air. surveys must be conducted when environmental conditions are favorable. 
Acceptable periods may be few and far between since cloud cover may 
interfere even when snow cover and leaf cover conditions are otherwise 
within allowable limits. In this regard, the fact that R&M Consultants 
Inc. owns its own aircraft, fully equipped for aerial survey, becomes 
particularly significant. Other survey needs can be satisfied as well 
through use of R&M•s modern distance measuring and position locating 
state-of-the-art instruments. 

C.5.4 - Access 

Relative inaccessibility of proposed dam sites will not prevent the Acres 
team from acquiring necessary data, nor will our need to bring equipment 
within steep narrow canyons result in environmental damage. We are pleased 
to note that R&r~ owns a complete cableway system available for use in the 
field investigations of the Susitna sites. As may be seen from detailed 
project descriptions contained in Appendix B2, R&M designed the Thompson 
Pass cableway system used to advantage by Alyeska Pipeline Service 
Company. 

C.5.5 - Material Testing 

We plan to provide a system for rapid turnaround on material samples 
testing, for we recognize the importance of maximizing time available for 
investigation, preliminary analysis, and following-up leads suggested by 
early test results. 
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A cornerstone of this system is the R&M ownership of four modern materials 
testing labo~atories in Alaska. We are prepared to absorb overload testing 
requirements during peak periods through round-the-clock operation of these 
facilities if necessary. At the same time, environmental samples will 
normally be analyzed in the R&M laboratories • 

C.5.6 - Stream Gauging 

R&M will provide stream gauging equipment in support of continuing 
hydrologic investigations. In addition, we are prepared to acquire and 
install remote sensing devices and long-term recording apparatus, for our 
extensive experience in arctic and subarctic environments and our own 
invo~vement in giant projects has convinced us that the collection of 
site-specific data during all parts of the year is an imperative. A clear 
example of the importance of this point can be found in the Corps of 
Engineers' experiences on the Snettisham transmission line south of Juneau. 
The erroneous assumptior that wind conditions along a mountain ridge just 
outside of town would replicate those in Juneau proper led to collapse of a 
portion of the line and two year's delay in furnishing reliable power to 
the marketplace. Anemometers installed after the initial disaster showed 
that actual wind speeds had probably exceeded design speecls by more than 
100 percent. 

C.5.7 -Hydraulic Models 

Acres has had extensive experience in hydraulic modelling. Not only do we 
currently operate the Chesapeake Bay Hydraulic Model for the Corps of 
Engineers, but we also own a well-equipped laboratory in Niagara Falls 
where we have modelled a variety of hydraulic structures. Our modelling 
experience has included extensive ice studies for extending navigation 
seasons on the Great Lakes as well. We will employ Acres' facilities and 
technical expel"tise for modelling certain hydraulic structures. 

In addition; WE~ have verified that the use of government laboratory 
facilities for private investigation is possible provided costs are fully 
reimbursed and capacity is available. We would expect to engage the 
services of the Cold Regions Research and Engineering Laboratory in 
Hanover, New Hampshire, when necessary. The newly dedicated Ice 
Engineering Laboratory affnrds excellent facilities for analysis of the 
effects of certain conditions (eog. frazzile ice) which must be dealt with. 
While the bulk of such detailed study is more likely to occur during the 
final design stage, certain preliminary investigation will be appropriate 
during the feasibility study. 

C.5.~ - Seismic Investigations 

One of the particularly crucial problems to be resolved for the Susitna 
project involves the proximity to known faults. Seismic investigations and 
subsequent detailed analysis demand the availability of modern computer 
facilities. Because of the crucial nature of the work, R&M will use its 
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own computer facilities in the investigation. The Acres~ Geotechnical 
Department will independently verify the results using computer systems 
avai!able to us and tapping t~ expertise of senior in-house Acres 
consultants who faced and sol\·~~d seismicity problems on the Churchill Falls 
project. 

The following equipment will be used: 

- geophysical seismic equipment 
- geophysical resistivity equipment 
- ten seismic recorders 

C.5.9 - Environmental StudY. Equipment Requirements 

- four to six snowmobiles 
- canoe and outboard motor 
- two Zodiac or rubber boats and motors 

30-foot boat and motor 
radio transmitters and receivers 
dartgun and immobilizing drugg 

- snaptraps and metal pitfalls 
- gill, seine, fyke and trap nets 
- electrophoretic laboratory equipment 
- electroshocking equipment 
- pH and DO meters 
- binoculars 
- Bausch and Lomb zoom transfer scope 

archeological excavation tools 
- fie 1 d cameras -and 1 enses 
- tape recorders 
- University of Alaska Honeywell computer 

C.5.10 - Miscellaneous 

In addition to the ownership of, or access to necessary technical 
equipment, we are pleased to note that all members of the proposed Acres 
team offer modern and efficient administrative facilities and support, 
designed to minimize client costs and improve our respective 
productivities. Thus 9 for example, we make extensive use of word 
processing equipment, telex, tie~lines, company vehicles, in-house 
technical library support, and the like. 

The following items of equipment will be for general use at the base camp: 

- Bobcat backhoe 
-Bell 205 helicopter 
- Bell 206B helicopter (three) 
- Cat D7 dozer 
- six to eight vehicles 
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