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INTRODUCTION 

The purpose of this document is to present the 

a team of sts assembled Terrestrial Environmental 

ialists, Inc (TES). This team has been careful chosen 

in order to make available to the Alaska Power the 

best zation possible to study the environmental 

the Susitna ecto An tvas made 

obtain scientists whose experience and credentials were best 

suited for the study. After this document 

we are certain that there will be little doubt· that this goal has 

been achieved .. 

It is the proposal of TES to draw upon this assembled 

, coordinate the capabilities of these 

the experience of TES staff members in such a fashion 

that will a thorough evaluation of environmental impacts 

associated with the Susitna Project. To explain how this will 

be accomplished thP. remainder of this Qualifications Statement is 

' zed in several sections. Immediately following is a brief 

description of the Corporate of TES. This section 

is very important because the task of organizing all of 

this team will be the responsibility of TES staff members$ 

Therefore, it is necessary that an organization with extensive 

experience in conducting environmental studies be selected. The 

last portion of this Qualifications Statement presents the 

,qualifications of both TES staff members as well as the 

selected to serve as principal investigators. 



TES CORPORATE QUALIFICAT ONS 

TES staff members have experience in all aspects of 

environmental studies. This experience includes 

programs, supervising data collection, writ s and 

the business aspect of projects. This combination nf 

scientific capability with business experience will enable TES 

to manage the proposed environmental team on not a 

scientific basis but also in a cost-effective business manner. 

TES has performed excellent work in all aspects of environ

mental assessment as it pertains to hydro development. 

related work has included such services as endangered 

surveys, socio-economic analyses, archaeological inve 

terrestrial and aquatic ecology studies~ land use analyses and 

preliminary site selection surveys. 

As a result of this work TES has developed the ability to 

interface with the full complement of professionals that are 

typically involved with hydroelectric generation, including 

engineers, lawyers, biologists, geologists 3 hydrologists, and 

regulatory personnel. Thus TES is familiar with the particular 

concerns and needs of each group, and can efficiently produce 

an environmental report satisfactory to all concerned. 

TES hydro environmental project experience is extensive. 

The firm has either prepared or is in the process of preparing 

environmental assessments for five proposed hydroelectric stations 

and has prepared an endangered species report for a sixth proposed 

hydro project. A brief project descrip~ion is provided in Table 1~ 



Table l 

Terrestrial Environmental Specialists, Inc. 
Hydro Environmental Project De ions 

Location 

. E Stapenhorst Susquehanna River Prepared an environmental 
report under the FERC 
guidelines for a minor 
project 

Park 

Hudson Falls/ 
Fort Edward 

Potsdam 

Tygart Lake 

Black River 

Black River 

Hudson River 

Raquette River 

Tygart Valley River 

Provided assistance 
in evaluating the 
of a proposed hydro 
on an endangered 

Prepared a hydro site 

ect 

selection analysis~ based 
upon ~cological~ 
ical, and socio-economic 
~onsiderations (Subcontractor 
to Acres American Incc) 

Produced report and 
concerning land ~se 

· socio....economic impacts and 
an endangered species survey 
for this major project 

Prepared an environmental 
report under the FERC 
guidelines for a minor 
project 

Evaluated the potential 
environmental and socio
economic impacts associated 
with a wide array of alter
natives as part of a 
feasibility study for this 
major project (Subcontractor 
to Acres American 3 Inc.) 



result of these studies, TES has s l 

of the federal ss 

is familiar with 

cedures of the Federal Commission 

TES has been for not asses 

but also socio-economic,land use, ~ultural and recreational 

resource assessments as well. 

This hydro environmental has 

TES to investigational and 

that conform to strict and schedule 

ments. The firm's skillful project has resulted 

on time and within cost estimates and has 

allowed clients to meet license application 

The staff of TES has terrestrial and 

baseline studies and participated in the assessment 

of numerous fac siting studies. This 

for the development of efficient and effective study and 

high reports that comply with federal and state 

Additional experience with facility siting includes the 

preparation of written testimony and interrogatory response~ 

the presentation of oral testimony at public ~ and the 

critical analyses of existing enviromental reports. 

Inventories of the existing florR and fauna are fundamental 

to the understanding of the ecology of a given area. TES has 

completed several inten~ive inventory studies and 



s 

many 

into reports that provide an underst 

of ecosystem o~ganization and dynamics. This 

information comprises a reliable data base which 

with an understanding of the inter-relationships, is used 

and mitigate environmental impact. 

The recognition of unique habitats or unique populations 

flora and fauna are important considerations in mitigat 

environmental impacto TES has the capabilities to recognize 

unique areas or populations and to. evaluate their ecologica~ 

The personnel of TES have taken an active part in many 

studies involving threatened or endangered species and related 

critical habitats as defined by the Endangered Species Act of 

3. The recognition of these species and associ~ted habitats, 

with the legal implications of any findings,are important 

considerations in environmental planning. Rare/endangered 

studies have been conducted by staff botanists in association 

with the Tloral investigations of a hydroelectric site on the 

Hudson River and at a steam electric generating station site 

on Lake Erie. These searches were conducted based upon information 

made available to TES by both state and federal agencies, for both 

state and federally listed species. 

An endangered mammal study t-vas conducted as a specific 

project for a proposed hydroelectric station on the Black River. 

Other TES staf.f involvement in rare/endangered studies includes 

participati?n in peregrine falcon banding studies involving 



along the east coast. These studies have 

initiated in an attempt to gain a more 

the movements of this rare bird" 

TES staff members have extensive experience in 

both short and long term impacts on terrestrial and 

A multidisciplinary approach has been to 

associated with hydroelectric, fossil-·fueled~· and nuclear 

stations& 

The process of impact assessment include~not only 

potential impacts but also recommending possible. alternatives or 

mitigating actions. In all cases the assessment of environmental 

s incorporates ecological,socio-economic, and aesthetic 

factors in producing sound recommendations wl'i.ch strive to balance 

the needs of society with environmental parameters. 

In addition to facility siting studies, TES has professional 

personnel who are experienced in various corridor routing studies. 

Staff members have developed a corridor selection technique 

employed in the siting evaluation of electric transmission lines 

ranging from 115 kV to 765 kV. Key staff personnel also have 

experience with the impact assessment of high pressure gas trans

mission line routing and corridor selection for highway.projects. 

The following pages contain a description of TES projects. 

In some cases these projects were conducted solely by TES 

personnel. In other cases, a team effort, similar to the one 

proposed for the Susitna Hydroelectric Project was developed and 



TES Also included is a list of TES staff 

which demonstrate the 

\vrite not environmental 

of staff members 

s but also scientific 



EXPERIENCE 
NIAGARA MOHAWK POWER CORPORAT10N (NMPC) 

TES has provided a wide variety of services to 
mental Affairs Department and Systems Legal Affairs 

SYRACUSE., NY 

NMPC. TES designed and conducted a series of studies that 
the terrestrial ecology monitoring program for the baseline 
studies at the proposed 1700 MW Lake Erie Generating Station com
plex. In the Article VIII (N.Y.S. Public Service Law) proc 
TES also provided written and oral testimony before the New York 
State Public Service Commission with regards to the baseline and 
monitoring studies. 

TES has also designed and conducted studies for NMPC con
cerning existing land use, socio-economic considerations, and 
endangered species at proposed facility ~ites. For a major 
proposed hydroelectric construction project on the north Hudson 
River, TES conducted studies on the regional and local land use 
and socio-economic factors and evaluated the impacts of the pro
posed project on land use, aesthetics, and socio-economic 
considerations. This study was designed to comply with Federal 
Power Commission Guidelines. At the request of NMPC, TES has 
also prepared reports on prescribed burning as a right-of-way 
management technique, slash ~isposal volume estimates for a 
proposed power plant site, the life history of an endangered 
vertebrate species, and a survey for endangered plant species. 
The latter three studies were conducted at proposed fossil
fueled or hydroelectric plant sites. 

WEGMANS FOOD MARKETSJ INCA ROCHESTER.s NY 

TES prepared an environmental report under the guidelines of 
the New York State Environmental Quality Review (SEQR) Act for 
the proposed Wegmans Mall and Store, Auburn, NY. The nature of 
this proposed urban development project required that emphasis 
in the environmental report be given to community factors and 
socio-economic considerations, such as traffic, parking, and 
employment. Design considerations, such as the proposed drainage 
system, were also given special consideration. 

DURYEA AND WILHELMI; P. C. SYRACUSE, NY 

TES prepared an environmental report on the proposed rehabil
itation of Sylvan Beach, NY. Tte project included both the 
rehabilitation of the cent~al business district of the village 
and the construction of a seawall and recreation area along the 
lakefront. This report emphasized potential disturbances to 
Oneida Lake and the impacts of disturbances on local flora and 
fauna, particularly fish. 



J INC 

TES an environmental 
Colliersville lectric Fac 

River, Otsego NY. This 
des to comply with the New York Environmental Qual 
Review (SEQR) Act and Fe~aral Power Commission Guidelines 

statements under the National Environmental 
Act (N~PA). ions included 

action in addition to socio-economic and 

CHASE ARCHITECTURAL ASSOCIATES; P, C. NY 

a consultant to CAA, TES the terrestrial 
, air ~ and hydrology/water sections of an 

environmental on the construction a Hol Inn 
Auburn, NY This report was designed to comply with the 
ments of York State Environmental Quality Review 
Act and emphasi& on the urban environmento 

PUBLIC WORKS CHAUTAUQUA NY 

an environmental impact evaluation in accordance 
State Environmental Quality Review ( ) Act, 

sanitary landfill in the Town of , NY. 
were addressed included impacts on traffic, noise 

water quality 3 terrestrial and ic ecosystems 
soc factors. In addition, conducted an on-

site investigation of the flora and fauna of the ite and 
made recommendations for restoration and rna. plans for 
the landfill site. 

NAVAL SURFACE WEAPONS CENTER DAHLGREN., VA 

For the Naval Surface Weapons Center/Dahlgren 
TES designed and conducted surveys of the , fish, she 
amphibians, reptiles, birds, and mammal~ on the approximately 
~,300 aeres that compose this naval fa~ility. This year-long 
study was designed to provide baseline information for use in 
the preparation of an environmental impact assessment for 
facilities operations. 

AIR FORCE CIVIL ENGINEERING CENTER EGLIN FL 

TES was selected by the U. S. Air Force to prepare a Handbook 
of Bird Management and Control and an accompanying slide and 



presentation to be usPd as a teaching aid This manual is 
used by Air Force personnel for the identification, evaluation, 
and control of pest bird problems at U. S. Air Bases 
Nurth America. 

RUCHESTER GAS AND ELECTRIC CORPORATION ROCHEST 

TES, under contract to Rochester Gas and Electric Corporatior 
and Niagara Mohawk Power Corporation, was selected to prepare an 
update to an environmental analysis for a proposed 765 kV trans
mission line. This project included the analysis and comparison 
of pr~~ary and alternate routes for a proposed 66-mile transmissic 
line, the recommendation of new route segments where warranted ar 
the presentation of testimony under Article VII requirements 
York State Public Service Law. 

PUBLIC UTILITIES SERVICE CORPORATION PARSIPPANY_. NJ 

TES was selected to conduct a five-year construction impact 
monitoring program at the site of the Forked River Nuclear Power 
Station. This program includes the collection of baseline floral 
and faunal data for the initial year and a series of monitoring 
studies during the following four-year period. These studies will 
be used to assess construction impacts of a salt water cool 
tov.rer upon plant comm'.lnities and important faunal populations. 

TES staff members will also gather baseline data concerning 
local vegetation stress over a three-year period. These data, 
gathered from color infrared photography and ground reconnaissance~ 
will be coordinated with the collection of air quality data to 
assess the possible effects of the salt drift field from cooling 
towers. 

NIAGARA MOHAWK POWER CORPORATION (NMPC) SYRACUSE,~ NY 

· TES was selected by NMPC to provide a routing analysis and 
impact assessment for a 115 kV transmission line in Jefferson 
County, New York. The determination of primary and alternative 
routes was a result of consideration for various types of con
straints, such as: urban development, geology, topography and 
soils, wetland areas, land use, visual exposure, and cultural 
r~sources. The report produced as a result of this study forms 
an integral part of the New York State Public Service Law Article 
VII application to the Neyv York State Public Service Commission. 



L 

ed o conduc 
J8 transmission 

was des t c 
Utiliti 

resources!) 

R I 

a cri of a draft environmental 
stream reclassification for the 

criteria considered in the 
were stream water , trout 

po , and the socio-
reclassification of the stream~ 

c 
TES two environmental impact assessments for 

construction highway relocation ects. 
were soil erosion sedimentation~ 

traffic and volume, and in exist 
e levels. The alternatives, renovation of the exist 

struction of new at sites other than thos 
so evaluated. 

FROST ASSOCIATES GLENS 

TES an environmental report for the 
renovation of the Vi of Potsdam Hydroelectric on 

tte River~ St. Lawrence County, New York. This st 
in accordance with the Federal Power Commission 

for impact statements requir·~d under the National 
Policy Act (NEPA)~ Considerations included 

s of the proposed action on plant and animal 
in addition to socio-economic and land use factorse 

Af\1ERICAN., INC, 

As a subcontractor to Acres American, Inc. TES 
environmental and economic assessments as of a 
st for various lectric ion ions at 
Dam and Reservoir, Grafton West ia. This st was con-
ducted for U. S. Army of - Pittsburgh District. 

considerations during this e~aluation included the 
..,L.,,~ .............. ts associated with the recreational use of the reservolr 
the effects natural aquatic and terrestrial systems, and a 
varie of e and socio-economic considerations. 



a ANDRES~, P E SAN 

TES was subcontracted to perform an assessment of a propose 
landfill site in Onondaga County, New York. This 

itative characterized the vegetation cornmunit)_es 
ldlife the site, and assessed the probabil for 

species including threatened or s 

COMPANY f1 I CHI 

TES was contracted by Consumers Power Company to 
studies at two potential power plant sites in 

These year-long investigations included surveys of 
on, fauna, historical and archaeological resources, 

and recreational uses. 

s ICAN,~ INC. BUFFALO.~~ 

TES was selected to conduct ecological, land use, and 
socio-economic studies relevant to the selection of a 

droelectric generating station site on the Black River~ Oneida 
New York. Working closely with the prime contractor, 

TES tasks included identification of the potential for impacts 
of the hydroelectric facility upon fish and wildlife> vegetation, 
un habitats land use, local economics, and cultural 
resources~ 



TES 

sonnel, in addition 
a variety of journal articles and 

has produced the following list 
community descriptions, ant 

variation, predator-prey interactions 
behavior, capture techniques, avian divers , mammalian 

wildlife e population studies, and other subjects@ 

Lucid 
e 

Lucid 

le The birds of Bissell's Cove 
Resources 17 (4): 8-lOo 

19710 Utilization of Bissell's Cove 
of the families Anatidae and 

of Rhode Island, Kingston. 

marsh 

2.. rllore than game. Pennsylvania Game Ne\•!s 

Ro E$, and R. S. Slacko 1972. The dis 
and diversity of birds on Edgewood Arsenalvs 

agent test area~ EATR 4646: 34 PP~ 

Slack R. S.> J. E. Roelle, F. P. Ward, Co F. A. 
72~ Reptiles and amphibians on Edgewood ArsenRl s 

chemical agent test area. EATR 4593: 23 PP~ 

Baumgartner, C. A. 1973. Comparative rates of desiccation and 
rehydration in two species of salamanders: 
fuscus fuscus and Desmognathus ochrophaeus 
I'll. 8---:---Thesis ,-Pennsyl vanfa State University, 

Conner> Ro N .. , D. C. Chamberlain~ and V. J .. Lucid. 1973 .. Some 
aerial maneuvers of the com.rnon raven in Virginia.. The 
Raven (J. Virginia Soc. Ornithology) 44 {4): 99. 

Lucid, V$ J. 1973. Bird utilization of residential areas of 
different ages and types of development. Presented at the 
39th Annual Meeting of the Virginia Society of Ornithology~ 
Mountain Lake, Virginia~ The Raven 1~4 (2): 52 (abstract) .. 

Slack, R. S.. 1973. Sparrow hawk preys on young killdeer. 
Bull. Okla~ Orn1th. Soc" 6: 20-21. 

Slack, RG So 1973. The effects of size and coloration or prey 
on loggerhead shrike predation. M.S. Thesis, University 
of Oklahoma, Norman. 

Abler~ W. A., D. E. Buckland, E. T. Reed, R. L. Kirkpatrick, and 
P. Fo Scanlon. 1974$ Breeding behavior of captive female 
white-tailed deer. Va. J. Science 24 (3): 112 (abstract). 

Buckland, D. E., W. A. Abler, E. T. Reed, R. L. Kirkpatrick 
and P. F. Scanlon. 1974. Breeding behavior of ive 
male white-tailed deer. Va. '"T. Science 24 (3): (abstract). 



HcMullen 
in 

v. 
associations 
(J. v 

Lucid, and I. D. Prather. 
Mountain. The Raven (J 

115 (2): 38. 

ies d ity of breed 
areaso Va. JG Science 25 (2): 

Soc 

J. 1 4 Nocturnal act 
fed grouseo Bird-Banding 45 

and vocalization a 
) : 9 .. 

Bird utilization of 
Dissertation,. Virginia 

;!) Blacksburg., 

in 
echnic Institute 

Conner~ 1974. A corr~unal cow~on raven 
Wilson Bulletin 86 (1): 3. 

4~ Anatomical and morphological 
peltatum L~ due to aspect and 

ion 

IvL '" st Virginia University, MorgantownQ 

Hcr:Iullen, J .. M .. , and J. F .. Cloviso 1974. Anatomical variation 
in Podophyllum peltatum L. due to aspect and elevation6 
W. Va. Academy of Science Proceedingsw Biology Section 

0., 

Reed E T., 19 Effects of fall orphaning on white-tailed 
deer fa'lrlns,. M.S. Thesis, Virginia Polytechnic Ins ti tu te 
and State University, Blacksburg. 

Reed E@ T ... , B. S IY!cGinnes, and B .. N .. Reed.. 1974.. Parturition 
site in relation to s~bsequent home ranges of white-tailed 
deer fawns. Va. J. Science 25 (2): 68 (abstract)e 

Scanlon, P .. F .. , R .. E. f.1irarchi, and E .. T. Reed.. 1974 .. Im.mob 1-
zation of white-tailed deer with succinylcholine chloride .. 
Va. J. Science 25 (2): 68 (abstract). 

Baumgartner, C$ A., J. McMullen~ V. J. Lucid, and R. S. Slack. 
1975~ Breeding Bird Census: 78. Shrub Comrrtunityp ft~erican 
Birds 29 (6): 1113. 

Groves, D. L., G& Ho Cross, V$ J~ Lucid, and V. B. Cauley, Jr. 
1975- A planning model for the utilization of natural 
resources in high density population areasG Ekistics 
239: 287-290& 

Lucid, V. J* 1975. Cooperation in nature. Virginia Wildlife 
36 (12): 14-15., 



Slack 

R • Slac V J. Lucid 
Bird Census: Shrub 
(6): 1 1 

75e The future of passerine band 
-85 .. 

Effects of size of 
iono Auk 92 (4): 812-

on 

EBBA 

C. A. Baumgartner, and J. McMullen. 1 5. 
Bird Census: 143. Open American Birds 

39. 

Slack C A. Baumgartner, and Vc J. Lucid~ 5. 
Bird Census: 144,. Vineyard I.. American Birds 

39 

Slack R. So, 1. Braband, ~nd H. E. Slack III. 1 5. 
Census: 145. Vineyard II. A~erican Birds 

Breed 
(6): 

So, H. E. Slack III, and P. G. 5~ 
Ce=nsus: 60.. Scotch Pine Plantation.. American 

(6); 1104-1105,. 

Slack, R. S~, P. a.· Kalka, V. J. Lucid, and J. McMullen. 
Breeding Bird Census: 3. Red Maple Forest. 
29 (6): 1082-1083. 

Birds 

Conner R~ N., and V. J. Lucido 1976. 
nesting birds and carpenter ants$ 
161-162~ 

Interactions between 
Bird-Banding 47 (2) 

Lucid, V. J. 1976. Songbirds in suburbia. Virginia Wildlife 
37: 7-9, 24. 

Pinkham, C. F. A~, M. R. Braid, J6 E. Roelle~ and R. Se Slack 
1976. Effects of tests with military chemicals on the 
mammals of Carroll Island. Edgewood hrsenal Technical 
Report EO-TR-76071. 

Slack, R. S., and J. M. McMullen. 1976. Red-tailed hawk s 
on common gallinule. The Kingbird 26: 202. 

Reed, E. T. J977. Is your banding of any value? North 
American Bird Bander 1: 178-179. 

Slack, R. S. and C. A. Baumgartner. 1977. A possible New York 
State dickcissel breeding colony. The Kingbird 27: 26-27. 



. A. and R. S. Slack. ?7. Bre 
6. Shrub I 

C. A., 
Census: 153. 

S. Slack. 1977 Bre i 
III. American Birds 31 

id P. G. Kalka, and R. S. Slack. 1977- Breed 
Bird Census: 77. Shrub Community II Amer1can Birds 
31 ( ) : 58 

len, J. M., and R. S. Slack. 
Mixed Hardwoods Forest. 

1977. Breeding Bird Census 
American Birds 31 (1): 

, J. M., R. S. Slack, and V. J. Lucid 1977. Breed 
Bird Census: 3. Mixed Hardwoods. American Birds 31 (1 : 

30. 

1977. Breeding Bird Cens~s: 154. Vineyard IV. 
an Birds 31 (1): 87. 

a111 C .. A. Baumgartner. 1977. Breeding Bird 
Open Field. American Birds 31 (1): 

8 

S., C. A. Baumgartner, and V. J. Lucid. 1977- Breed
Bird Census: 67. Scotch Pine Plantation. American 

Birds 31 (1): 54. 

Slack R. S. 1978. An unusual Black-capped Chickadee at Phoenix~ 
York. North American Bird Bander 3: 56-57. 

Slack, R. S. 1978. Life expectancy of newer-issue size 1-A 
bandso North American Bird Bander 3 (3): 99. 

Slack~ R. S., and . E. Slack, III. 1979. An unusual Common 
Grackle in central New York State. North American Bird 
Bander 4: 14. 



PROJECT IZAT ON 

The management and scientific personnel that 

TES team are presented on Figure 1 and also in the fo 

tailed des ions. A TES staff member will serve as 

Coordinator for each major portion of the 

will b~ re le for the work conducted in that area@ 

aff members as -ipLine Coordinators have 

respectl.ve area of e:L"Jertise and will serve as a 

between the scientific and business aspects of the s 

Discipline coordinators will be responsible for s 

work conducted under their supervision. This will include 

the plan of study, inspections of data collection 

activities~ editorial jurisdiction over all reports> and 

authorization of all funds expended in that particular di 

The majority of the scientific expertise required for a 

of this scope is represented by the personnel that have 

to serve as Principal Investigators. Each Principal 

Investigator is an expert in their field and has experience 

irt either Alaska or in a similar area. The Principal Inve 

will be responsible for preparing a plan of study and also seeing 

that qualified technicians are secured to conduct the data 

collection phase of the study. The Principal Investigator will 

also be responsible, in cooperation with the Discipline Coordinator 

for the writing of all reports. Following are resumes of both 

the Discipline Coordinators and Principal Investigatorso 



Cultural Resources 

PROJECT TEAM AND ORGANIZATION-SUSITNA HYDROELECTR 

J. 0, Barnes 
Project A~inistrator 

Dr. V. J. Lucid 
Project Manager 

Wildlife Ecology 
-----------+-------E. 'r. Reed 

Discipline Coordinator 

Avian Ecology 
Dr. B. Kessel 
Principal Investigator 

Predator Ecology 
Dr. P. S. Gipson 
Principal Investigator 

;,.)mall 
S. 0. MacDonald 
Pr:i.ncipal 

Principal 

Recreational & Cultural Resources Socio-Economic Resources 
M. P. Killeen ------------------------+-------------Dr. R. Gerard 
Discipline Coordinator Discipline Coordinator 

Recreation Dr. F. L. Orth 
Dr. E. J. Dixon 
Principal Investigator 

Dr. A. Jubenville 
Principal Investigator 

Frank Orth & Associates 
Principal Investigator 

FIGURE 1 

Plant Ecology Quality Assurance 
J. M. McMullen -~---------__,j------ C. A. Baumgartner 
Discipline Coordinator Discipline Coordinator 
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a al 

ist, Terrestri 

eciali t 

State 
ience 

York, 1976 - present. 

rial Ecolo st Niagara Mohawk Power 
New York, 1972-1975~ 

I 

al 

ty 
t 

ciali 

ion, 

strator, Environmental Matters, Nine Mile 
Station Progress Center, Niagara Mohawk 
ion, Oswego, New York, 1971-1972. 

ces 

Ce ate of Completion, Short Course on Environmental 
of Transmission Lines, from Bruce Howlett, Inc. 

Brewster, New York, 1973. 

of Completion, Natural Resource Inventory Work
Atmos eric Sciences Research Center, Wilmington 

' 1975. 

Secre - Treasurer (1974-19?7); Vice President (1977·-1978); 
The Wildlife Society - New York Chapter. 

National Audubon Society 
National Wildlife Federation 
The Smithsonian Institution 
The Wildlife Society 
The Wildlife Society - New York Chapter 

- supervised and reviewed impact analyses of six 115 kV to 
765 kV electric transmission line sitings. 

- devised a Site Sensitive Avoidance Technique for trans1nission 
line corridor selection studies and utilized this technique 
on two 115 kV and one 765 kV study in New York State. 



sed 
as 

presented oral and wri ten est 
electric transmission 

on t sele 
water chemistry studies. 

icipated in a st 
ion management t 

testimony at public hearings regard 
generat plant sit st~dies 

sed and reviewed impact analyses for sit 
pressure transmission lines. 

on for 

s 

ib 
f-

of hi 

the preparation of an environmental for 
transmission line and the evaluation of 
compatibility of propos routeso 

sed the preparation of a critique of a 
stream rec sification report. 



1971 .. 
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Phi 

Xi ( 

st ( 
Coordinator) 

New York. 75" 

Teaching Assi 
e and State 

- 1974 .. 

Research Assistant 
Island, Kings 

of Commercial Fisheries, 
, • Maine. 19 

Phi (I~a tional Honor Soc 1973 

ie ) " l 

Re Soc )., 1974 - s 

9 0 
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1 Oc 

on Society 

Union 
ic Foundati 

fe Federation 

tho 

e 

and a comprehensive 
il fuel effluents on cult 

implement quantitative 
ecology studies at two 

ed quality assurance programs for aquatic ecol 
water ity studies at two proposed sites 

exist stations. 

and managed a crit~cal analysis of an environ
assessment for two proposed power plant sites 

terrestrial ecology sections of a report on 
t issues for electric generation development 

ific Northwest. 

aut major sections of a pre~lmlnary report on the 
environmental impact of the XIII Olympic Winter Games. 

c led and analyzed background information for environ-
mental assessment of a proposed theme park development. 

- critically reviewed a~d conducted computer analysis for a 
series of terrestrial ecology monitoring studies. 

- authored responses to interrogatories concerning testimony 
on the environmental assessment of a proposed electric 
generating station. 

- authored a report on slash disposal following land-cl 
for construction purposes. 

- authored sections of a report on the use of private lands 
for outdoor recreation. 

- designed and conducted a comprehensive analysis of bird 
populations and habitat in residential developments. 
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ROBERT W. WILLIAMS 

st 1al Environmental cia.l ~-:; s I 

Research Associate 

-~---.... --···--- -----------------------·----·--------------- -~-------··--·-·-----

ate University of 

Zoology· Universi of Vermont, 1969. 

o~~ner, Aquatic l\1inetto, 

A 

, 1976 - ent. 

ssor, 
sent 

rae use vers 

irk, Lawl 
New Yo r• k. , l 7 

, Lawler and Matu 
1972-·1973. 

and Matus 
1976. 

ne rs 

u 

ological , Jrk er 
ncers, Nyack, New York, 1972-197 . 

Assistant Director of Laboratory, Quirk, Lawler and Matus 
ers, Nyack, New York~ 197 1972. 

ect Biologist, Quirk, LavJler and Matu.sky Engineers, 
Nyack, New York, 1971-1972. 

Biologist, Quirk, Lawler· and l\1atusky Engineers, Nyack, New 
York, 1970-1971. 

International Association of Great Lakes Research 

and Re1ated 

- coordinated genc:cal bioloc:;i cal, entrainment and .impingement 
studies at the N.ine Mile PoJnt Nuclear Station and the 
Oswego Steam Station. 

- coordinated and supervised studtcs on fish behavior in 
thermal di schari~cs at three s:i tes for Ontario Hydro. 



lat Exper ence (Conti 

aw the execution and qualit 
studie at the Nine Mile Point Nucl 

Oswego Steam Station. 

echnical bio 
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, technic 
the Bowline Generat 

ion Danskammer Point 
Generating Station. 

plant sit studies on the 

sical chemical and bio cal activities 

s 

with intensive ects on lake and river syst 

cal for al s on 
and Lake Ontario. 

in sical, chemical and biol cal invest 
Ontario, Hudson River and lain 



Fi:::;hcries Consultant 
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School 

Business: 

Government: 

International Pacific 
HaJ..ibut Commission 

Internationa1 Pacific 
Salmon Fisheries 
Cornrnission 

Nov.. 5 1 3 :Boise Idaho 

Dec 15 1939 Ne\-I 

1 

1 

1 

928 
., 

937 

1937 
1943-194 
1962-1964 

1950' 1951 

1932-1936 

1974-

1937 

1937 

1938-1940 
1940-1946 
1946-1948 

Helen Corr;;ack 

Robert Atkinson 
v!illiam Clinton Atl~inson 

U S Citizen 

8000 Crest 
Seattle 

:Boise Idaho 

Boise Idaho 

of 
Bachelor of 

Universi 
r.:aster 

Duke University 
Beaufort$! North 

Boise Glass and Paint Co~ 
Nanu..facturer of 
dealer 

Fisheries Consultant aYJ.d Advisor 

Apprentice Fish Culturist 
Silver Springs Trout 

Scientific Assistant 

Scientific Assistant 
Assist?-Dt Scientist 
Senior Scientist 
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ington 

of Alaska 

of Wash-

U .. S .. Department of 
State (FSI Language 
School) 

Academic Honor Societies: 

Phi 1·1u Alpha (I-1usic) 

Phi Sigma (BioloeY) 

Sigma Xi (Science) 

Government: 

1 

-1 

1 977 

1978 

1928-1935 

1943·~1944 

1966-1973 

1937 

1937 

1944 

U S., Fish and Wildlife 1957 
Service of 
Cowmercial Fisheries): 

1960 

1956 

of 
Scholar 

Advisor 

French 

Russian 

J apa..rrese (Pair 
knovlledge) 

University of 

University of 

University of 

and 

W.-:..shington 

Washington 

wz~s'hington 

Unit Citation for Meritorious 
Serv~ice on 
Salmon) 

Unit Citation for ~eri 
Service 

F'erf o:I.-::-:.CLt.'1ce 

) 



Soc:i.eties: 

of 
and 

American Fisheries 

Atlantic 

American Institute of 

of 
Scientific 

i 

966 

1 

1 

1 952 

1949-1 

1 Fellow and Past President 

1974-
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1 

1 

1 

1960-1 

International 
Commission 

, 1 

International North Pacific 
Fur Seal Commission 

1969,1973 

Inter-American 
Tu.r.LB. Commission 

1972 

United :Nations (UNESCO (roc)) 1972 
Kuroshio Current Study 

International Commission for 1 9 968 
the Fisheries of the North- 1970 17 1 

Alaska 
Committee 

Ocean 

Fisheries 1 

Advisor 

Adviso::::-

National Coordinatcr 

U .. S .. Observer 

Ncmber and Chai r.r.an 



Shellfish 

on Pacific 
and 

of the Soviet Far Etist$ 
(!1Sc)., 

Oil the Pacific Coast. 

of the North Pacific Ocean$ IV 
of .North American Salmon., 4• Pacific Salmon i·n the 
United States., (with J.,H. Rose and T"O Duncan) 
:Bulle·tin, International North Pacific Fisheries 

1 A Survey of the Salmon and Trout Resources of the Republic 
of Korea., (with Chun, et al) US Department of State 
AID and ROK Office of Fisheries., 

Production of Fish B~ocks in Japan., US Fish and Wildlife 
Service, Foreign Fisheries Leaflet 110o 

1 Fisheries of Japan., (in Tne Encyclopedia of Marine Resources~ 
Frank E., Firth, editor.,) Van Nos-Grand-Reinhold., pp .. 330-335 .. 

Shrimp and Pravms in the World Today.. (in Fisheries in .. Tapan 
Pra .. ms.. Japan Ha!·ine Products Photo i'Iaterials Association 
Dai Nippo~1 Printing Company.. pp .. ii-iii.., 



Sea Grant 

Fish ~n Japan .. 
Habits of the 

Ala.skc:¥ and Coasts 
1 pp .. 1 3 .. 

in 
I -
of 

of Alaska i.n 
Pa:r.~t II 

Office of tb.e 

Hokkaido 

Part I - Background of Fisheries and 
People of n~I~V~~~G 

15, 1976) volrune 4 number 

Fish in Japan'* Part II - ':I:.he Domestic Harket. 
Alarka Seas and Coasts (April 15, 1976), Vol~me 4 

nllh.ber 2, pp., 4·-7, 

}via.rketing Fish in Japan., Part III - Exports to Japane 
of Alaska 1 Alaska Seas and Coasts (June 15, 1976), vol1ooe 
number 3., pp .. 8-11, 

The Importarwe of 11Jackerel and Skipjack Fisheries.. (in Fisheries 
in Japan - Skipjack and I·1a.ckerel.. Japan Narine Products Photo 
Materials Association.) Dai Nippon Printing Company~ pp .. iii-



of Alaska in the research and 
Part III of Fisheries 

Office of the President June 

Lecture of British 

Statistics of the Crab Fisheries of 
Sea Grant Pro5T~~. (in press 

of the Tuna, Skip~jack and Billfish 
T~acronsian J•iari time Author·i ty.. (in 

1 The of EstabLishing a Fishing Base at 

of 

of 
) 

J...n Interim Report.. Harine Resources Division, Trust 
Territory of the Pacific Islands, Ponape, East Caroline 
Islands.. (in manuscript) 



Fisheri 

Fisheries the National Marine 
extensive res8arch on sallnon in all 

areas in from to 
research wrere carried out in the 

am 

was involved in a 
the upper Susitna river for 

to the President of the of 
a fisheries curricula for the various 

of Alaska$ I have been called in 
to review the program for progress and 
in such a review at the present time 

this study, I "-'as also directed by the President 
the or5-anization of the f.i.sheries research proe_sTam in the 
and to make appropriate recommendations .. (1974-1977, 1 

3 Chail.1Tlan of the Alaska Interagency Fisheries Co:.u'Tli ttee, of 
the President of the University of Alaska, the Regional Director of 
the National Narine Fisheries Service, the Commissioner of the Alaska 
State D-~partrnent of },ish and Ga.:ne, the Chairman of the Alaska State 
Senate Committee on Natural Resources and a representative of the 
(b.overnor's officee (1974-1977) 
Member of the Board of Directors, Whitney-Fidalgo Seafoods Inc~, 
of the largest fishing comp?...nies operating in Alaska.. { 197 4-1 

Salmon Fisheries -

one 
) 

1 <P Staff of the International Pacific Salmon Jilisheries Commission; in 
charge of escapement and other studies on the spawning grounds in the 
Fraser river, an.d other related duties.. (1938--1948) 

2e Director of Biological Research 
for the United States Bu.reau of Cornrnercial Fisheries 
.including extensive research on fish passage problems on darns of 
the Columbia river (mainly fina.r1ced by the US Corps of ) ., 





ion -

ineer tered in the 

ty of Hash ton, Col of Fisheries: 

lecturer, 1940 to 1953 
Research Associate Professor 1953 to 1958 
Associate Professor, 1958 to 1963 
Professor 1963 to 1975 
Professor funeritus, 1975 

Courses at other universities: 

Duke University~ North Carolina - summer 1952 
Univers of Naine- Special lecturer, winter quarter J958 
UnivE:rs:i ty of Alaska - Seminar on Salmon Ha Design 
July, 19 6 

HO~ORS 

Member, Nation~l Academy of Engineering, 1968 
Association of Conversation Engineers' Eugene Baker Avmrd, 

PROFESSIONAL SOCIETIES~ 

Fellmv, American Institute of Fishery Research Biologists, 1.973 

PUBLICATIONS A.ND PAPERS: 

Engineering section, annual reports, Washington De~~rtment of 
Fisheries, 1935-43 

Engineering section, Report of the Prelim Invest :ions into 
the Possible Hcthods of Preserving the Columbia River Salmon and 
Steel head at the Grand Coulf~e Dam, 1938. 



of A:nadromous 
Re.cont1.1endations for 

Harlan B. 

Fisheries and Fish Maintenance 
Relating 
J A. R. 

Sheep D.:J.m, Snake lUver, Idalw 
, 1960 

and Biological Study of 
Dams on Susquehanna River, Pennsylvania 
Holmes), 1962 

Fish at Four 
( co-<Hlt:lor, Ha::lan B ~ 

\"ater Requirements for Fish, Uildlife and Recreation, Section 
Part IV. In A First Estimate of Future Demands for Water in the 
State of Hashington, Volume I of a Four-Volume Report entitled, 
An Initial Study of ~<later Resources of the State of Hashington 
State of Hashington l.Jater Research Center, 1967 

Compendium on Pnssage of Small Fish through Turbines (co-authors, 
Allan C. DeLacy and Gerald J. Paulik), Corps of Engineers, North 
Pacific Division, Portland, Oregon, 1967 

A Compendium on the Survival of Fish Passing through Spillways and 
Conduits (co-author, Allan C. DeLacy; Special Secth1n on St-!"lling 
Basin Hydraulics by Hm.Jard D. Copp), Corps of inee.rs, North 
Pacific Division, Portland, Oregon, 1968 

Informational Report on Proposed Methods of Treatment of Effluent 
from Rifle Falls Trout Hat~hery, Colorado, 1970 



luti.on Problems 
lano River Hat 

Value Columbia River 1,1ater 
Effects of 

as a Resource, 
Research Center, 1971 

5 State of 

Bonneville Environmental Study: cts o~ Fish and Wildl 

t 

' les to Vancouver, of Engineers, Portland Distric Portland 
1971 

Fisherie~ Hanrlbook of En£ineering ts and 
Criteri~ Corps of , North Pacific Division Portland, 

1973 

Lake Fisheries Investigation, Su:nmary t 1973 

A Report on the Laboratory Examination of a Permeable Dyke as a 
Fish Barrier (co-authors, Ronald E. Nece and Russell G. 
1974 

W. Sullivan Pcwer Plant Screening Study (co-auth~rs Howard S. 
Strausser and Russell G. Porter), 1974 

Environmental Impact AssE:ssment, Kamilche Point Homesite. 
ment, Washington, 1974 

Jviode.l Developr:~ent and Systems Analysis of the Yakima River Basin 
(Fisheries), (co--author, Brian \.J. Har), H3s'hington i-!a Research 
Center, Pull~an, Washington, 1974 

Study to Dete.rmine Impacts of Pcn.;er Peaking on the Fish and \.Jildlife 
Resources, Columbia River, Washington and Oregon, Corps of Engineers, 
North Pacific Division, PortJ<md, Oregon, 1974. 

Screeni~g of Intakes at TI1e~nal Power Plants (co-author, Russell 
G. Porter). In tnanusc~ipt for~ to be published by Wa~hington Water 
Research Center. 

Research Needs Regarding Reversible Pump-Turbines as Related to 
Fish Passage, 1974 

Follmv-up Program Dev(·lopment > Columbia River from Gc1nd Coulee Dam 
to the Snake River (co-authors, Zell E. Parkhurst, Russell Go Porter, 
and Harj0rie Ste·1.::-ns), University of \\'ash:lngton, Seattle, Washington. 
Financed by National Marine Fisheries Service, Portland, Oregon, 
1975 

Effects of Pot,..'er Peaking on Survival of Juven i 1 e Fish at Lmver 
Columbia and Snake River Dams (co-authors, ZLll E. Parkhurst, Russell 
G. Portee, and Ha orie Stevens), Corps of En~ineers, North Pacific 
Division, Portland, Oregon, 1976 



Fisheries 

RESEARCH ACTIVITIES: 

Developmen , use of models, of the slotted ba fl 
in use in the Pacific Northwest 

and installed an artificial 
Hokelur:':-;.::::: River in California 

channel on the 

Head losses encountered in use of wire cloth for fish 
s 

Siltation effects in salmon and trout spawning redds trc.ambed 

or effects on environment in a closed lake system heated 
stream generation 

t and instBllation of equipment for test the 
endurance of sa]monoid fish 

and installation of equipment for test 
fish under light stress conditions 

behavior of 

Design of recovery equipment for river testing of juvenile fish 

Isolation o physical factors necessary for measuring the success 
of spawning of salmonoid fish 

Effects of stress on fish passing through water use projects 

Progranu-ning for experiments on passage of fish through turbines 
and spillways 

Development, by use models, of a permeable dyke 

Model study for reconstruction of the for~bny for downstream m 
passage, T. W. Sullivan Power Plant~ Wil]amette River~ Oregon 

Node] study of a louver screen section for appLication at the T. \.Jb 
Sullivan Power Plant, Willamette River, Oregon 

Developed p1ans for the use of heate~ \..:rater in a hatchery proposed 
by Puget Sound Power and Light Comp.::tny on the Skagit River, 1976 



v 

JJ-35: Consultant for the S atcs o 
Bonneville Dam project Colu~b 

sult~nt for the Corps o 
for the fi systems 

t used at other 

1935-43: Chief , ton rtment Fisheries 
ility for design, construction and installa ion 

11.;rays and rotary fish screens in t1:e Yakima, tJenatchee, Entiat 
Metho· . ..r, and w'::1ite River systems. Activities related to the 
and construction of the Grand Coulee facilities 
Island Dam, Icicle, Entiat, and He.thow Rivers Des 
cons true ted nw11erous ha tcheri.es and the Min t:er Creek 
Station. Hith the United States 
a means of measurement of small streams on an c;.rea basis~ 

1941-43: Consultant to International Pacific Salmon Fisheries Com-
mission. Inaugurated required field work and ion 
the. fish facilities at Hell's Gate Canyon, Fn·1ser Rivert> British 
Columbia. 

1943-51: Chief Engineer and Associate Director, International 
Pdc.ifi.c. Salrnon Fisheries Commission. Responsible f:or construction 
of the Hell's Gate, Bridge River Rapids, and Farwell Canyon 
and the Horsefly Lake Biological Field Station Conducted 
ground area and lake surveys. 

19~9 to present: Cons\lltant, Corps of Engineers (North Pacific 
Division and District offices) on fish facilities d and research 
programs in the Columbia and ~Jillamette Rivers and the Puget Sound 
area 

1951-57: Technical Coordinacor, Washington Department of Fisheries, 
heading all biological and hatchery research programs and 
ing and stream improvement activities for the department; Acting 
Director, 1957. 

1968-69: Acting Director, Water Research Center, State of 

Consulti.ng activities have included assignments for the States of 
Pennsylvania, Washington, Oregon, IJaho, and California, Federal 
agencies of the Unitoci Statf>S and Canada, and public and priv2te 
water deve] opers in 'h1.:shing ton, Oregon, Ca 1 if ornia, Hassachuset t.s, 
Michigan, New Mexico, and New York. 



1 

State. 

Commission, City of Blaine~ 

Pacific Marine Fisheries Couunission 

Resources Conu:nit tate 

Panel member, First Governors' Sa1rnon Conference., Juneau, Alaska 
1961 

Gtverno~s Salmon Conference, 

.Joint Scientific Committee, State 
Center, 1964 to 1966 and 1969 to 

Hoderator and mem'Ler of Plan 1ing Com.rnittee, Land and Hater 
Seminar, of H .. Jmen Tvoters, Portland 196 7 

Nember, Fish and W~ldlife Corrunittee, Pacific Nor River Basins 
Commission> 1969 to 

to the Quinault Tribal Council, on 
fisheries production programs, 1969 to l97l~ 

Member, Water Law n~vision Corru:ni t tee, 
of (pas 

Panel member, Fisherjes Seminar of the 
ment Panel, Santa Barbara, California, 

Hember, Americar, Nuclear Society Standards Comrnittee (protection 
of aquatic at intakes and 1973 to 

member, Entrainment and Intake 
University Baltimore, 



, Fi.sh Fa 
Resou1c 1 

Bo:::trd of Consu 
to 

of session on i n·:~e.r· 
Found at ··.oo 

and ~·to rage 

Panel member, Technical Session 
American Society of Civil 
Conference on ic 
Sea tle 1975 

~ember, American 
Task Committee on Fish Handling 
to present 

t 

ics of Fish Hatcheries, 
Divis 
Use: of 

D.;~vis 

Structures 

Hember D~.,rorshak Hatchery Review Comrnit tee, U.S. Fish and \-Jildlife 
Service Portland, Oregon, 1975 

advisor, Lower Elwha Tribal Council, Port Angeles, 
cultural facilities), 1975 to present 

Southern Southeast Region.:-11 Aquaculture Association, Inc., Ketchikan 
Alaska (fish cultural facilities), 1976 to present 
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. Sc:i.ence 
University 

r·L ldli. 
and S 

1 vi 

Educ[~ion; Pennsylvania Sat 
Park Pennsylvania, 6 . 
Managemen~, Vir ia Po 

University Blacks:)urg, V1 

rience 

n . 

Un 

1 

Environmental Scientist, Terre stria: E:1vironmental cia 
c , Phoeni::, l~e\'l York, 1976 - presE.nt 

Associat2 Environmental Scientist (Director of Eammalian 
Studies), uitable Environmental Health, Inc , ocd 
New Yo-k, 1974-1975. 

e Teaching Assistant (Silviculture), ia Po 
technic Institute and State University, Blacksburg, 

ia, 1973. 

Biology Instructor, Upper Dublin High School, Fort 
on, Pennsylvania, 1967-1972. 

Gamma Sigma Delta, 1974. 

Phi Kappa Phi, 1974. 

I!J embers h ips 

The Wildlif Society 
The American Society of Mammalogists 
Eastern Bird Banding Association 
Editorial Board of Eastern Bird Banding Association 
The Ruffed Grouse Society of North America 

collected and analyzed data and prepared reports for 
marnrnallan studies on six propo,..;ed power p1ant sites. 

- critically reviewed an environmental assessment for two 
proposed power plant sites. 

- designed, imp1c:nented, and analyzed a techni.qt~e to asse~:.s 
the habitat suttability of 8,000 acres for selected £2Me 
specie!'~. 



Re ted nee (CorJ 1l 

ored pnpu1attons of marrn1altan 
o t t_' n t j a 1 i.Jn p a c t o ;~ p o v,· r p 1 ant 

luated the behavioral 
e--ta:Lled deer. 

act of sport h ~tt 

s , lementcd and prepared the repo of 
~o determine species composition of bat populat on 
proposed power plqnt sites. 

ded ornithclo cal input to an 
proposed droelectric oroject. 

t st 

vvrit en tes+-ime..,ny concern mammalian populat s 
and related acts of power plant construction 

- provi1ed critical rev5cw and advice on an 
of two proposed power plant sitin~s. 

authored responses to interrogatories concern 
ecology studies and related impacts. 

t evaluat 

base 1ne 

de criptions of the ecology of aquatic fauna 
and the aquatic impact assessment for a proposed ake 
shore construction project. 

authored major sectjons of a comprehensive draft environ
mental j.apact statement for a pl"oposed county sanitary 
1andfil . 
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BRINA 

Corne Universi , Ithaca, N.Y. 7 
Universi of Wisconsin, Madison, 949 
Cornell University, Ithaca, N.Y~ 195 

n trative A5sociate for Academic Programs lud 
Office of the Chancellor, UEiversity of Alaska, Fairbanks 

Director of Academic A~vising, Univers of Alaska, Fairbanks 
Curator of ferrestrial Vertebrate Coil ions, University 

Alaska, Fairbanks, 1972-current. 
Professor of Zoology, Universi of Alaska, Fairbanks, 1959-current 
Dean Col ege of Bio Sciences and Renewable Resources, Univers 

aska, Fairbanks, 1961-1972. 
Head, of Biological Sciences~ University of Alaska, Fairbanks, 

1957-1966. 
Associate Professor of Zoology, Univers of Alaska, Fairbanks, 954-1959. 
Assistant Professor of Zoology, University of Alaska~ Fairbanks 951-
Instruc or in Zoology, University of Alaska, Fairbar:ks, Summer Session 951,. 
Wisconsi:: Alumni Research Foundation Assistant, Universi of Wisconsin 

1948-19<~9. 

Assistant in Ornithology, Cornell Univeisity 1947-1948 1949-
G.S. 1 Biologist (Ornithology); U.S. Fish and Wildlife Service, Patuxent 

Research Refuge, Summer, 1946. ... 
Teaching and Research Assistant~ Cornell University, 1945-1947. 

Jther Experience: 
---- ProJect Director, University of Alaska Ecological Investigations for AEC 

Project Chariot, Northwestern Alaska, 1959-1963. 
Ornithological Consultant for private industry and government. 
Field work undertaken throughout Alaska, but primarily in western, central 

and northeTn Alaska--including Sheenj ek River (sununer 1956), Chukchi 
Sea coast (summer 1976), entire Seward Peninsula (su,nrners 1966-197 
Yukon-Kuskokwim Delta (June 1963); also, North Slope (several· 
Cape Thompson, Kivalina, Selawik, Takotna) Fairwell, g. 
Cold Bay, Kenai Peninsula~ Minto Lakes. entire Alaska Higln~ay 
including Alyeska Haul Road, etc. Fttnding sources have included U.S. 
Fish and Wildlife Service, U.S. Forest Service. U.S. National Park 
Se~vice, U.S. Corps of En~ineers, Office of Naval Research, National 
Science Foundation, Alaska Department of Fish and Game, 
foundations, industry; etc. 

Editorial Board member for Western Birds and The Murrelet (regional journal 
Referee of j ourna 1 manuscripts-·for Auk, Condor ___ 1 e~:: in~ 

Canadian Jo_~rnal ~!:, ~oologr_ (nationa 



the AdvaPcemc:nt of Science Fell s 

Union, llow s 
Council 1969-1972, 973-l 

North America. (Fel 
fc). 

Club. 
Associdtion. 

~fie Nor:.hh:es t Bird and t·1arrunal Soc i 
lson s Ornitho cal Society (L1fe). 

and \\1w 1 s ivho Listings: 
___ "_____ Un{versi ty)-. · 

(Cornell University)~ 
Ion (Cornell University). 

American ~ier; of Science, since 1954. · 
WhoF s Whv in A.Elerica, since 1960 (also in the ~:-~_!__, and in ~~~ner:ic:_~~- __________ _ 

Se ected Publication : 

1950. 

1950. 

1951. 

1953. 

1955. 

.::;illespie, J. H., , and J. Fabricant. The isolation of 
Newcastle disease virusfrom a starling. CoTnell Veterinarian 
40:93-94. 

Observations on the polygamy and territorial behavior of a male 
starling (I?_!=_~~~s vu~~§iris). Bird- Banding 21:112-114 ~ 

Criteria for sexi~g and aging the European starling 
v~~aris). Bird-Banding 22:16-23. 

Distribution and migration of the European starling 1n North 
America. Condor 55:49-67. 

Second brocds in the European starlin~ in North America. Auk 
70:4 79-,~83 0 

Distribut~onal records of w3terfowl from the interior of Alaska. 
Co:1dor 57:372. 
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1960. 

963. 

i 
97. 

and 1 
Bioi. Univers 

and R. Kel rst North 
record of Common Crane, 

ion a distribution rs:::cords of some l>irds in 
Condor 62:481-483. 

and G. B. Schaller. Birds of the 
Northeastern Alaska. Biol. 

Alaska, No. . 58 p 

West 
In: 

of the birds of northern 
.], Pacific basi~ 

iv1useum Press. 

964. eld Checklist~ Birds of Interior Alaska. Revised ed. 

965. 

1965. 

1966. 

1966 

1967. 

1967. 

Alaska. 

207-209. 

H. K. 
, Yukon- J\.U.=>"-'-'"'' 

, and C. M. White. June birds 
Delta, Alaska. Murrelet 45:37-47. 

, D. J., and . · Human ecol 
Kivalina. Chap. -,--p-.-- 1039. In: 

Region, Alaska. U.S. 
cal Information. 

cal ions 
Environment of the 

Corrunission Di v 

and H. data on status of some 
birds. 

The Red-winged Blackbird in Alaska. Auk 83:313-314. 

Late autumn and winter bird records from Interior Alaska. Condor 
69.313-316. 

R. W. Weeden, and G. West. Bird- in Interior and 
tral Alaska, with addendum including Barrow, Nome. Kotzebue 

and Juneau. Revised and enl edi ion. Alaska Ornithological 
Soc. . 42 p. 



8. 

Press. 

s 1 e i 1) , J\·1 • E . > and Birds o 
aska. Bi Wil am Sou-rcl 

No. 14. 149 p. 

Field checkl of the birds 0 the se~ara 
Revised. University of Alaska. 

n 

Winter activi terns of Black- Chickadees in 
Alaska. Wilson Bull. 88:36-61. 

a'ld D. D. Gibson. Status and distribution of ask a 
es in Avian BioJogy, No. 1. 100 p. 

·and D. D. Gibson. Ornithological Investi Chukchi-
Survey, Seward Peninsula. 96 p. .s. Nati 

Submitted. Avian habitat classification for AI ska. 

Submitted. European Starling becomes established at Fairbanks, Alaska in I 

Submitted. Spind er, M.A., and Populations and habitat preferences 

In 

in interior Alaska taiga. 

Birds of the Seward Peninsula, Alaska. 

973. Birds of the Northern Gulf of Alaska, p. 161-173; 685-690. In: 
R~senb~rg, D.H., ed., A review of the oceanography and 
resou1 ces of the northern Gulf of Ala~lra. Inst of i'!arine 
Scienc~~, Univ. of Alaska, Report R72-23. 

1977. Spindler, M.A., and Wetland bird populations in the 
upper Tanana River Valley,- Alaska, 1977. 71 p. (Northwest 
A1askan Pipeline Co.). 

1978. Raptors and raptor habitat along the Alaska portion of the 
Northwest Alaskan Gas Pipeline Corridor. 21 p. (Northwest 
Alaskan Pipelire Co.). 



ccmd sb.Jdents : 

data collect 

r:nvc'lents of Cran2s 1n A.laska 
funded North~·:est Alaskan Co. 

' for Norrth\·Jest 
beb"'·2en and 

of Alaska active, on .. ~goi.n£; 
for a future book: on i\laska 

The biology of the puffins .. (PhD thesis> Duff H. S. 

bet"\·Jeen feeding ecology and 
(Cepphus columru) at Nah:ed Island 

Sound,AlasJ<-..a ----ffiS-thesTS;- Karen L. Oakley) 

pollution in }\laska' s seabirds (MS thesis, Robert I-L 

niche relationships of four sparro~,1s in low sfL.,..,ub 
AJaska G-iS thesis, Betty A. Anderson) 
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VITAE 

Research Unit 

.D , University of Arkansas December, 1971& 
ssertation title: "The taxonomy, reproductive 

food habits and range of wild in Arkan.sas 

S , University of Arkansaso December, 
Thesis title: study of mainland and island 
of small mammals and game animals in n0rthwestern Arkansasm 

S. Stat of Arkansas. August, 1964~ 

Leader of the Alaska Cooperative \.Jildlife Research 
Develop and supervise research projects in 

and related areas. data, write 
and edit scientific publications. Serve on graduate student 

committees and participate in t11e Hildlife and 
Fisher:ie.s graduate teaching program.· Conduct extension 
education programs and serve on committees as requested 
by the University and other Cooperators. Assist with 
administrative activities associated with the Wildlife 
Research Unito Research presen!lY_supervisin&: Seasonal 
movements and diets of wolves in nor th~.;es tern Alaska, M.S .. 
project, 2) Arctic fox and prey interactions along the 
Beaufort Sea Coast, two M.S. projects, 3) zoography and 
system.:"ltics of arctic foxes, 1-LS. project, 4) geographical 
variation in Alaskan 't-JOlves, M.S. :;.:>roject,. 5) canid inter
actions along a transportation and .utility corridor, M.S. 
project, 6) ecology of \volverines in interior Alaska, Ph.D. 
project. U.S. Fish and Wildlife Service, University of 
Alaska, Fairbanks. November, 1976 - Present. 

Extension Wildlife Specialist and Assistant Professor, 
research and extension appointment. 

Ecology of known damaging coyotes, 
actions, 3) distribution of coyote x dog hybrids in Nebraska, 
4) crop dan~ge caused by deer and pronghorn to alfalfa and 
corn.. Graduate facu_l ty_:re.:?ponsibiJ.:.!_!_ ies: Major advisor to 
students pursuing ~.S. and/or Ph.D. degrees in wildlife 
ecology. Served as graduate corTIInittee nember for students 



ife 

programs to encourage 

ted 
Extension 

to livestock 

and to landm<>Tner and spor smen relat 
interacted with ionals the Extension 

and other ~gencies to influence their proirams 
ment of wildlife, youth 

of wildlife and 

Fisheries and Wildlife), Institute 
Resources, University of Nebraska, 

1974 - November, 1976. 

Consultant for Marks, Clare, Hopkins~ ~and 
at Law, Omaha, Nebraskae Problems associated 
commensal rodents in food facilitieso 

Research Associate investigating the of "t.;hite-
tailed and relationships of and deer in 
of Arkansas with high and low density deer 
(home range, activity, heart rate, and body 
of deer monitored by radio telemetry before, 

repeated harrassment with dogs). State-wide 
survey to det~rmine physical condition of deer by 

Zoology Department, University of Arkansas. Research 
sponsored by Arkansas Game and Fish Com:mission and Univers 
of Arkansas.. Septemberll 1971 - September, 1974 .. 

Consultant, Arkansas Department of Planning. 
species of rnarru11als in Arkansas, July., 1972 

Research Assistant investigating taxonomy 
analysis of cranial characters), reproductive biology; food 
habits, and range (radio telemetry) of wild for Ph.Do 
dissertation. Zoology Department~ University of Arkansas. 
Research sponsored by Arkansas Game and Fish Commission and 
University of Arkansas. July, 1968 - August, 1971. 

Teaching Assistant in General Biology, General Zoology and 
Comparative Anatomy. Zoology Department, University of 
Arkansas.. September, 1967 - June, 1968. 

Seasonal Ranger. Pea Ridge National Military Park, Pea 
.Arkansas. July, 1966- January, 1967 .. 

Research Assistant investigating island vs. mainland small 
mamm.ai and game animal populations for N.S. thesis. 



Arkansas$ 

Fish and 

and Fish Commission 
- Augus 1967 

research. 
AlaskaG June 

schools J·uneau 
and September, 1965-

Alaska 
' .1966 

, P.S 1974. Food habits of coyotes in Arkansas 
The Journal of Wildlife 38 :848-853. 

1975. Efficiency of 
The Journal of Wildlife 

~.S. Melanistic The ---·-
Southwestern Naturalist.. 21 ): 

PBSG 1977 .. Abortion and consumption.o£ 
coyotes following abnormal stress. The Southwestern 

Naturalist .. 21(4):553-559. 

P.S. 1978. Coyotes and relaL2d in the south-
eastern United States with a co:w.rnent on 1':1exican and Central 
American coyotes. Pages 191-208.. Jn Beckoff~ M. 
Coyotes: Biology and behavior. Academic Inc. New 
York. 384 p .. 

Gipson, P.S.~ and J.A. Sealander. 1972. Home range and 
activity of the coyote (Canis latrans frustror) in Arkansas. 
Proceedings of the Twenty-Sixth Annual Conferen~e of. the 
Southeastern Association of Game and Fish Commissioners: 
82-:-95 .. 

Gipson, P.S., and J.A. Sealander. 1975. Changing food habits 
of wild Canis in Arkansas with emphasis on coyote hybrids and 
wild dogs~ American Midland Naturalist@ 93(1):249-253~ 

Gipson, P.S., and J.A. S£ .lander. 1977. Ecological relation
ships of white-tailed deer and dogs in Arkansas,. 
In Phillips, R.L., and C. Jonkel (Editors). of 
the Predator Symposium. University of Nontana. 268 pa 

Gipson, P.S., I.K. Gipson, and J.A. Sealander. 1975~ 

Reproductive biology of wild Canis in Arkans~s. Journal 
of Namm.alogyo 56(3):605-612 .. 



Abstracts: 

s -------

and .S 
on the Great Plainso 

In Press. 

Buskirk , and P.S 
of wolf attacks on moose in Mount 
Alaska.. Arctic.. In Press .. 

and P.S. Gipson. 1977. 
in studies of home range 

Characteristics 
National 

of radio 
Biometrics., 

}~han, B.Ro, and P.S Gipson~ 1978 Osteoarthrosis 
in a x dog hybrid from Nebraskao Journal of 
Wildlife Diseases~ Journal of Wildlife Diseasese 

B.R., P.S. Gipson~ and R.M. Caseo 1978 .. Charcter-
istics and distribution of x dog in Nebraska 
American Midland Naturalist.. 100 191-197 .. 

Sealander, J.A., and P.S. Gipson. 1972. extension 
ring-tailed cat into Arkansas~ The Southwestern Naturalist 
16 :458-459 .. 

Sealander, J.A., and P.S. Gipson. 1973. Status of the 
mountain lion in Arkansas. Arkansas Academy of Science 
Proceedingso 27:38-41G 

Sealander, J~A., and P.S. Gipson. 1974~ Threatened native 
mammals of Arkansas.. Pages 123-127.. In R .. Cullom, B., 
Shepard, and Be Harbour (Project supervi .. sors), Arl:ansas 
Natural Area Plan~ Arkansas Department of Planning, 
Little Rock~ 248 pG 

Sealander, J.A., P.S. Gipson, and J.M. Hite~ 1975. The 
distribution of the prairie vole (~~crotus ochrogaster) 
and the southern bog lemming (~ynaJ2.!~s cooperi) in 
Arkansas~ Texas Journal of Science$ 26(3&4):421-430. 

Gipson, P.S. 1975. Coyotes and related Canis in ArkansasQ 
Coyote Res~arch Newsl~tt~r. 3(1):4. 

, P.S. 1975. Home range and activity of 
white-taiied deer. Transactions of the Central Mountains 
and Plains Section of the Wildlife Society. 20:9~ 



and 
Extension 

the Great Plains~ 
56: 

Food habits and diets 
in Nutrition and Food. 

and 
Submitted for 

, H.F., and P.S. 
den sites with emphasis 

movements 
Submitted for 

, J.M~, J.Ao P.S. ME. 
1978. Habitat utilization by white-tailed deer 
eastern Arkansas. In 

..,c:;,Q..4,.(:Z.u .... <.;O .... , J. A .. , and Po S Gipson.. 1978 .. 
in white-tailed deer and after controlled 

In 

Publications: P.S~ 1972. Wild canids of Arkansas: Past~ present 
and future.. Ozark Bulletin 6:5-6. 

P.S~ Coyote research in Arkansas 
of Great Plains wildlife control Kansas 
State Hanhattan: 7Q-71 .. 

P.S and related canids in Arkansas~ 
Arkansas Game and Fish. 7:8-10. 



Professional 
Activities: 

Prevention and 
foxes 

Kansas State 

and J.A. Sealander The 
A~kansas Game and Fish~ 

and G. 
Neb Guide~ Nebraska 

J .. Morris, and D .. Fiet,. 1976 .. 
Nebraska Extension Service and 

Game and Parks Lincoln~ 14 p 

and P~S .. 
control. Nebraska 

Pocket 
Extension 

Service, 

G.W., and P.S.. 1976 
big game~ Neb Guide. Extension 

Servic2.. 3 p .. 

birds .. 
3 p .. 

, G .. W. , and P .. S .. 
Neb Guide .. 

game 
Extension Service 

B.R., P.S~ Gipson, and R.M. Case~ 1978. 
role in s Wilds. University of Nebraska 

and home 24 :17-lBo 

Served as reviewer for scie~tific articles for 

grant proposals 
National Science Foundation. Presented invited seminars 
Colorado State Univ and Kansas State Universitye 

seminars 
of Alaska, 

lectures 
1977 and 

at of Alaskae 
Wildlife and isheries 
1977 and 1978 ... 



at foi 

the Southwestern 
Received wilks 

Annual conference of the Southeastern Associat 
Game and Fish Com-:Jissioners.. Two papers 
197 and 

Annual Midwest Wildlife Conferenceo 

Great Plains animal 
State University. 1973. 

Service'~ Denver., 

Nebraska .... H.ldli.fe Habitat 

control 

by 
1974 .. 

Conference 

u.s 

at 

Fish 

Nebraska Game and Parks Commission, Lincoln~ 

Annual meeting of American Society of 

and 

ts .. 1975 .. 

Annual mt~eting of Central Hountains and Plains Section 
of the Wildlife Society. 1975. 

Great Plains animal damage control workshop at Kansas 
State University~ Presented two papers and served as 
session chairman. 1975. 

Annual meeting of American Society of !1aillit1alogists .. 1977s 

Research Goals: Conduct research with mammals, focusing on predator--prey 
relationships, interactions among predators, and effetts 
of resLurce development on wildlife. 

Professional 
The Wildlife Society, Northwest Section of the Wildlife 
Society, Alaska Cha_pter of the Wildlife Society, American 
Society of Mammalogists, Ecological Society of America~ 
Sigma Xi, American Institute of Biological Scie[1ces .. 



VITAE 

, Deluth 

of Alaska i1useum., 
activities., 

bird population 
the Delta Barley ect, 

a reconnaisSance of 
J 1aines area of AlarJ~<:l. 

II, Alaska Dep:.-=trtment Fish and C'X~.Jne, , 1976 
planning and field re.sea.:r-ch censusing of the 

habitats of the Chukchi Sea, northern Alaska .. 

. .._.._,,'--'"""'" Assistant, University of Alaska r1useu111, Fairbanks, 1974-75 o 

activities and field rese-=trch a 
ha~itat inventory of nainland southe~stern 

a UAF contract with the U. S& Forest 

Assista~t, Institute of Arctic Biology, University of 
Fairtan,"l::s, Sui-rimers 1970 & 1971. Assistinp: in various 
field studies at !3arrow, Prudhoe Eay, Eagle SUJnmit, and 
Alaska. 

Other& Tt . .;enty-four years experience in furbearine an:ima.l trapping 
Minnesota and AlasY~. 

Ar:~erican Society of tiarnmalogists 
Ottah·a Field-Naturalists' Cluh ( C."lnadian Field-Naturalist) 

1978. Checklist -- Mammals of Alaska. University of JUas:Y-.a Museum. 2 p .. 

lg75. Bird species and habitat inventory, mainland southeast Alas:Y--a, 
sun:mer 1974. Univ. of Alaska Huseum re}-'Ort to U. So Forest 
Service. 73 p. (v.Jith D. D. Gibson) 

The birds of the Chickamin River, -~-1-=tsk~. U:~puhlished 

Univ. of AJ.aska i'!useum'l 157 p~ (\-Iit:h ~ena t~acfuna.ld) 
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JOSEPH M. MCMULLEN 

Terrestrial Environmental Specialis s Inc. 

----------- ·------------------------

cation 

.S. Biology (Major); Saint Francis College, Loretto 
sylvania, 1971 

ology (Botany, Ecology); West Virginia Univers 
0wn, West Virginia, 1974. 

st, Terrestrial Environmental 
Phoenix, New York, 1976 - present 

Associa 
Ecolot_, 

~al Scientist (Director of Plant 
2 Environmental Health, Inc., Woodbury 

Assistant Environmental Scientist (Plant Ecologist), 
Envircnmental Analysts, Inc., Garden City, New Yurk 
1975 

Graduate Teaching Assistant (General Biology, Botany), 
Department of Biology, West Virginia University, own 
West Virgjnia, 1971-1974. 

Awards 

Grant-in-aid of research from The Society of Sigma Xi, 1972. 

fvJembershi 

American Institute of Biological Scientists 
The Wildlife Society (New York Chapter) 
Society of American Foresters 
Southern Appalachian Botanical Club 

- 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 for 
the analysis of vegetation data. 



ata assisted in writ 
a s of prescribed burn 

echniqueo 

ed written test 
communities 

tlon. 

e 
t 

crJtic reviev.red botanical portion )f a 'baseline 
ecology s for two power ant s es 

supervis technical oersonnel conduct 
on a total of 8,000 acres cf 

a botanical 

collected, analyzed and interpreted for plant 
ecol studies on the primary and secondary sites for 

proposed major electric generat station. 

technical information for s sh spo 
est tes fol land-clearing operations 
construction purposes$ 

authored vegetation section concerning the 
t of a proposed beach arJ town rehabilitation 

sections on soils and vegetation for an 
environmental report on the renovation of an exis 
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 guidelines of the New York State 
Environmental Quality Review Act for a proposed county 
sanitary landfillo 

- 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 
Ne'!fl Jersey. 

- provided input for an environmental assessment and routj np· 
analysis for a 138 kV transmission line in Pennsylvania. 

0 

- participated in an environmental assessment and routing 
analfsis for a 115 kV transmission line in northern New 

- prepared a vegetation cover map and flora survey for a 
l+.) 300 acre naval base in Virt;inia. 



id;;. J. 

is a st. He is 41 years and a 

and" He is Professor of Environmen·tal 

at the of Colorado in Boulder. 

become Director of the Institute of Arctic and Research at 

of Colorado. Professor tvehber has carried out research 

years. He has also done extensive research in the Colorado 

California. In addition to research in North Americao Webber has 

in northern Sweden, arctic Siberia, northern India central Chile 

andean Venezuela. He is a Fellow of the 1-rctic Institute of North l'"'ffierica 

a member of the editorial board of the journal Ar·ctic and Alpine , and 

member of several scienti fie societies. Professor tvebber has over 

scientific .:;>apers and reports. His interests are broad and he describes 

his research as being directed at proraoting the prese~vat.ion of arctic and 

environrnents means of the study of vegetat.ion dynwnics and co:1trols-

has pioneered methods of mapping and describing tundra vegetation and has 

several current research grants and contracts concerning botanical field 

research in Alaska. rrhis resear~h is funded by U * S. National Science Foundation 

.S. Army Corps of Engineers, U.S. Geological Survey. It concerns the botanical 

of oilfield and highway development and management~ de has also 

received funding from the U.S. National Aeronautics and Space 1\dm:i.nistration .. 

u.s. Departr.lent of Energy~ U.S. Bureau of Rr:clamation, and th~ U.S. Bureau oi 

Land Management. 



Institute of. Arctic and Research 
of Colorado 

Boulder, Colorado 80309 

22~ 1979 



Luton Bedfordshire 

B Sc. General Honors 
U.K., 1959 

.Do Plant 

Field Assistant, Nature 

Instructor in 

Instructor in 

Assistant Professor of 

Associate Professor with 
mental and 
Institute of Arctic and 
of Colorado 

Full Professor with 
Population, and 
Arctic and 

Associate Curator of 

, 1956-60 
of Canada Studentship, 1962-65 

Province of Ontario Graduate , 1965-66 

of Colorado 

National Science Foundation Travel Grant to Ireland and Great Britain 
National Science Foundation Travel Grant to USSR, 1976 

of Colorado Fello-..Iship, 1978-1979 
Fellow of the Arctic Institute of North America, 1978 to 
Fellow of ~~e New York Academy of Sciences, 1978 to present 

American Association for the Advancement of Science 
Institute of Biological Sciences 

Institute of North America 
Botanical Association 

of North America 
International Association for 
Colorado Plant 

1973 



~ \vebber, 1960. A source of serious· error 
the acid method and its 

b:t•anneri from the weste.rn desert 
History, Series 13 4: 

, R.E and PeJ. Webber, 1962. Gradient 
207-209. 

in swamp forests .. 

R.E. P .. Webber, and R. Tippett, 1963. Woodland transects of 
Frontenac Axis, Ontario. Ecology, 43: 386·- 389. 

R.E. and P.J. 1963. Bemerkungen zur log-noL~alen Struktur 
Ber. Natur. Med. Ver~· Innsbr•uck Helmu·t Gams) 

on the log-normal structure of vegetation.) 

and P. J. \~ebber 8 1964 .. Lichenometrical on the north1.vestern 
of the Barnes Ice Cap: a geomorphological technique. 

22: 80-104. 

P.J. Hebber, and J.T. Andrews, 1966. · A study of 
beds in north-central Baffin Island Canada. 

and P. J. lvebber u 1969. Lichenometry to evaluate 
as illust,rated from north-cen1- .il Baffin Island 8 

Research, 1{3): 181-194. 

P. J .. 8 J. ~'1. Richardson, and J. T.. Andrews, 1970. 
stilistrate age at Cape Henrietta Maria, southeastern 

Jov..rnaZ. of Earth Science, 7(2): 317-325. 

Webber, .t>LH. and P.J. t·7ebber, 1970. Ultrastructure of lichen haustoria: 
in Pa1~meZia sulc11ta Tayl. Canadian Journal of Bo-tany, 48: 1521-1524. 

Webber, P.J. and M. Webber, 1972. Cape Henrietta Maria, Polar Bear Provincial 
Park~ Norths 19: 30-37. 

tt\lebber, P~J. and J.T. Andre·ws, 1973. Lichenometry: a commentary. 
Alpine Research, 5(4}: 295-302. 

296-318. 

_._Y...., ..... ""-""1"-.J..' F.E. and P.J. Webber, 1973. 
cumpolar arctic and alpine vegetation. 
9: 24-3la 

Classification and ordination of cir
International Tundra Biome Neu1s 

Webber, P.J. and D.A. Walkerv 1975. Vegetation and landscape analysis at Prudhoe 
Bay, Alaska: a vegetation map of the Tundra Biome study areaq In BrO\¥.n 11 J M 

(ed~), E'cological Investiga·tions of the Tundra Biome in the Prudhoe Bay 
Region, Alaska. Biological Papers of the University of Alaska, Special 
Report No. 2: 80-91. 

Webber 11 P. J ~ 1 1977. BelO\,vground tundra research: a commentary~ 

Alpine Research, 9(·1): 105-111. 
and 

Webber, P.J. and D.C. May, 1977. The distribution ~nd adaptive s of 
belowground plant structures in ·the alpine tunllra of Niwot , Colorado. 
Arctic and Alpine Research, 9(1): 157--174. 

'.Jebber, P.J. and D .. R. Kleine 1977. Geobotanical and ecological observations 
at. two locations in the west-central Siberian arctic. Al~ctic A lp-£.ne. 
Research!' 9(2): 305-315. 



vegeta on 
, 10(1): 1-

1978. Damage and recovery of 
1-182 

D.A. Walker, R.J. Parkinson and 
scheme for Alaskan Coastal tundrao Proc. 

Nat. Res. Counc~ of Canada, pp. 359-365. 

·Neb'ber, and H. Nichols 1979. A late 
Pass, Baffin Island, N.W.T., Canada. 

P.J" Webber, K.R. Everette and J. Brown" 1978. Effec·ts of crude 
oil at Prudhoe , Alaska, 
of oil maps. .4rctic 31 ) : 242-259. 

and 
to soil 

1979. Relationships of wind direction and veg8-
temperature at Prudhoe Alaska~ 32 

G R., A.J .. Fife, and P.J. Webber, 1979. X•1osses from Baffin Island, 
Arctic Canada. Lindbergia (in press; 17 ms. pp.) 

9 J T. and P. J. \·lebber, 1969.. Lichenometrical northv,restern. 
of the Barnes Ice Cap: a geomorphological In Nelson, G 

Chambers ( eds.) , P:t'ocess and Method in Canadian Geography: 
Methuen, London, 65-88. 

P.J., 1970. Monitoring the ecological effects of weather modification 
In Lill::rrwhite, M .. and c. Martin (eds.), /l.nnual Proceedings of Ins 
Environmental SaiencefL Environmental A•.vareness Technical Session Noe 17 c 

43-44. 

Andrews, J.Ta and P.J. Webberc 1974. A review of lichenometry and the 
\veathered rock surfaces in the High Cordillera. In w'Jilson, H. a) I! 

Geology and hehaeoZogy: The Holocene History of ~1yoming. 
Surv. Rep. of Investigations, 10: 65-70. 

vJebber, P.J~ 11 1975~ Tundra primary productivity. In Ives, J.D. and R.G. 
{eds.), Arctic and Alpine Environments. Nethuen, London, 445--473. 

Webber, P6J., 1979. Chapter 3. 
and its productivity, Barrow, 
Pr•imary Producer 011ganisms 1.-n 

Inc., New York, 37-112. 

Spatial and temporal variation of the 
Alaska. In Tieszen, LvL. (ed.), 1ne Ecology 
the Alaskan Ar•ctic Tundr•a. Springer-Verlag u 

Brown, J~, K.R. Everett, P.J. Webber, S.F. NacLean, Jr., and D.F~ Murray, 1979. 
Chapter 1. The coastal tundra at Barrcw. In Brown, J. et al. .) 
An Arctic Eaosystem: The Coastal :rwuh'a at Barrow, Alaska. Dmvden, 
Hutchinson and Ross. Inc., Stroudsburg, Pennsylva~ia. (In press; 25 pp. 

Miller, P.C., P.J. Webber, W.C. Oechel, and L.L. Tieszen. 1979. 4. 
Biophysical processes and primary production in tundra. In Bro,.,n, J. et aZ ~ 

. } , An Arctic Ecosystem: The CoastaZ Tundra at BarrouJ, Alaska. Dmvden, 
Hutchinson and Ross, Inc.~ Stroudsburg, Pennsylvania. (In press; 45 pp.) 



Webber ·197~. The 
In Brm·ln, l. (eds.) 

at Ba:r'row, A l.aska Do·.·lden u Hutchinson 
press; 30 pp.) 

1979. 3. The communities 
(ed.), Resource Utilization TWo 

, Inc., New York. (In press; 60 ms 

~ and J. To Andrev.;s, 197 3. Lichenometry: dedicated to the :memory of 
Roland E. Beschel. Arctic and Alpine Research, 5 293-424& 

; ~v.R. and P.J. \vebbl;~r, 1973. The Vegetation Continu:wn: 
INSTAAR, University of Colorado. 232 pp. 

essay on the vegetation in the of the 
station. .v. Matveyeva et al. translated from 

Love.) International Tundra Biome Translation 3, 
51 pp. 

1977. High Alti·tude Geoecology. American l\ssociation for the 
of Science.v \'Vashington and ·westview Press, Boulder. 180 pp~ 

J. 1963 Geob0tanical studies of northern Baffin Island, N.W.T0 
Andre\>~s, J.T0 ) , Preliminary Field Report, North--Central 

1963. Geographical Branch of the Department of Hines and Technical 
g pp. 45-·52. 

P~J., 1964~ Geobotanical studies around the western margins of the 
, Baffin Island, N.W.T. In L¢ken, O.H~ (ed.), Field 
Baffin Island, 1964. Geographical Branch of the 

Technical Surveys, pp. 75-96. 

Webbers P.J~, 1972. Comparative ordination and prcjuctivity of tundra vege-
tation.. 1972 Tu.n<l.:Pa Biome Bymposi:,.-~.m. Lake \-Jilderness Center, University 
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for Natchir·.; Grant. PL-89-665a- !::-~::;e:n't..::::::- 15 .. 
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NUSEUf-1 CAPl\BILITY 

ARCHEOI~GY I~SEARCH 

of Alaska Muse~a has a full-time 

and facilities for 

and report 

with 

field research1 

staff includes 

~~--i=,ization, one 

also has extensive training in Alaskan The Museum 

staff is trained in SUL~ey and excavation in Alaska 

field from the North Slope Arctic Coasts, Interior, 

Southcentral Southeast, and Aleutian Islands. Also on staff are a 

clerk 

has 

various 

and a curatorial assistant. The assistant 

and experience in Alaskan archeology, data 

literature search, and report editingo In addition a 

available of student and field assistants trained 

is to be found within the UniversityG 

rrhe archeology section has facilities for analysis of data and 

report preparation. Among these are laboratory spacer 

facilities, an in house hard copy computer terminal for storage, 

, and retreival of data; and, a specialized 

containing numerous umpublished reports, theses, and manuscripts per

tinent to Alaskan archeological collectionso The Museum s 

laboratory is on hand fo~ comparison of artifacts with those from 

the Museum's extensive collection of archeological materials from all 

parts of Alaska~ 

Additional Museum facilities include a herbarium, ethnological 

collections., as well as large paleontological, marine invertebrate, and 

mammal and bird collections. These comparative Alaskan materials 

strengthen and complement the Museum 0 s large archeological collection .. 

The Huseum hos .:..n experienced _·full time photographer available for 

photographing archeological materials and a fully equipped photographic 

laboratory to assist in documenting data and report preparation. 
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ects success 
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CO:~TRACT PROJECTS 

District Office 
#52500-C'r4-114 

Bureau of Land· Management 
Outer Continental Office 
#08550-CTS-45 

Alaska Qivision of Aviation 

of Alaska 
l"luseum, Fairbanks 

· Bureau of Land Management 
Outer Continental shelf 
Office, Anchorage 
t1AA550-CT7-7 

Bureau of Land Management 
Outer Continental Shelf 
Office 1 Anchorage 
#AA550-PH7-539 (551) 

Alaska Division of Aviation 

•'• 

Bering 
Resource 

Cultural 

Archeological Survey for Pto 
Hope & Noorvik 

Archeological survey of 
New Museum Site 

Western Gulf of Alaska Cultural 
Resource Study 

Beaufort Sea Cultural Resource 
Study, Phase I 

Archeological Survey for 
Nels'n Lagoon Airport 

,000 

,658 



of 

Land 
Outer Continental Shelf 

ffAA550-CT7-40 

consul'tants, Inc. 
#4576-2-.28762 

Bureau Land 
Outer Continental Shelf 
Office, , Alaska 
#AASSO-CTS-38 

Beaufort Sea 

An 
Fort 
Army lands 

Pre-Construction 

Survey of 
and 

Resource Survey for a Proposed 
Electric 

Power Generator Plant at 
Transmission Line Corridor from 
Healy to Fairbanks, Alaska 

ocs 
Cultural Resources Studies 

,531 



Alan 

v,..,..,.,.,"'...,,~nf" Station 
and Land Resources M;ln<t2:em~ent 

B.S. Forest Management, North Carolina State 1962 

M.S. Forest Ecology, 'West Virginia Universiry, 1964 

Ph.D. \Vildland Recreation, University of Montana, 1970 

'WORK EXPERIENCE: 

1971-1979 

1970-1971 

1968-1969 

1967-1968 

1964-1967 

1962-1964 

1961-1962 

Assistant Professor of Resources Management, Agricultural EJi:oe~rnnen 
University of Alaska. FTE == 4.5 months teaching. 7.5 months 

Assistant Professor, University of Wyoming. Developed outdoor recreation 
curriculum; FTE = 75% teaching, 20% researchr and 5% University activities. 
Tenured in 1977. 

Assistant Professor and State Outdoor Recreation Extension Specialist, 
University of Illinois. Coordinated extension education programs and 
pated in major state projects as a planner. 

Instructor, University of Montana. Taught a basic biometrics course~ .... """"'~ 
Jabs. 

N:tn:ral Resource Planner, State of Indiana. Assisted the private !ando•.vner in 
the development of resource management plans. 

Post Maintenance Officer, Ft. 'Vainwright, Alaska. Coordinated entire post 
maintenance program on the General Staff. Captain, U.S. Army, of 
Engineers. 

Graduate Teaching Assistant, \Vest Virginia University. Taught silvicuhural Iab 
courses. 

Forestry Technician. Conducted forest resource inventories, assisted in manage~~ 
ment prescriptions, headed survey crew. 



TEACHING ACCOI\1PLlSI-1MENTS: 

programs for the practicing 
the state. 

outdoor recreation resource management curricuiu.rn 
outo<>or rec:reauon ~-""."''"'); curriculum. The planning curriculum 

SCiennttc background of the sn1dent to prepare him for 
in the real world. 

RECR 670D-Outdoor Recreation Management. This course a 
nn·.-r>-:.rr. to management, while also presenting in detail each subsystem-visitor manage

ment, resource management, and service management. 

b. RECR 680D-Recreation Field Evaluations. This is a summer field cour~e dt:'!mH1ed 
focus the concepts and principles from RECR 670D on speci fie, contemporary manage
ment problems. The 1977 course focused on river recreation management, and was well 
received by st11dents and those professionals who assisted in the course. 

c. RECR 780D-National Park Policy. This is an advanced undergraduate course designed to 
policie.s and procedures for park systems. A model approach is used to the 

students policy formulation and evaluation. 

d. RECR 385M-Graduate Seminar. This is a graduate seminar designed to focus on 
contemporary problems of management and/or research. I developed the original course 
description; it has since been revised to a variable credit course. 

topographic planning models laboratory as a learning lab. An initial grant was 
onra1neo through the College of Arts and Sciences. 

5. As former graduate studies coordinator for the department I developed the original depart
mental graduate catalog at the University of \Vyoming. I was appointed a member of the 
Graduate School in 1974. Personally, I normally handle about five graduate students per 
year. 

6. Plus! I usually have about forty-five undergraduate advisees. 

7. In the fall of 1976, I developed and coordinated a special graduate (no credit) seminar on 
river recreation management. It interfaced the student, the educator, and the practicing 
professional while identifying. enumerating, and evaluating specific problems associated 
with river recreation management. 

8. I have developed t\vo texts. The Outdoor Recreation Planning text has heen available since 
January. 1975; it was revised in 1977. The second one, Outdoor Recreation iHcmagement, 
has been available since March. 1978. 

9. Assisted Northwest Community College in the development of their recreation majors pro
gram in a December~ 1977 ~visit to their campus. 



2. 

1972. 

GRANTS: 

Observation Study, Basic Research of 

of \Vildemess Potential of the Roadless Areas in the ?vkdicine Bow 
50.00 E.P.A. and $300.00 Wilderness Society, 1972. 

Preferences in Snowy Rangep $300.00, 

DonaldS. Regional Planning Office, $5,000.00, County-\Vide Recreation 
County, 1975. 

"Decision-Making Model: How the Commercial Camper Chcose•. His Campground.~' Phase 
summer 1978. $4,000.00, Basic Research Division, University of\Vyoming. 

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 Committee1 1976-1977 
Former departmental graduate studies coordinator, 197 4-1977 
Former advisor to the Recreation Club (for Recreation and Park majors), 1971-1973 
Departmental chairman for library acquisitions, 1976-1978 
1\kmber of the Yellowstone Environmental He search Committee, 197 5··1977 
Research Associate and Advisory Board Member, Center for Behavioral Studies~ Institute for 

Policy Research, Univeristy ofWyoming, 1976~1978 
.Member of the Association of American Geographers (Recreation Research Division), 1977 
Participated in a Humanitie.s project entitled "A Wyoming Design Ethic." The $14.900 

from the \Vyoming Council for the Humanities was to sponsor a workshop for 
state decision-makers, 1977-1978. · 

RECENT RELATED PROFESSIONAL ACTIVITIES 

Chairman, Albany County Park and Historic Preservation Boardt 1976-1978. 
Participated in a 15-hour Short Course on Citizen Participation Techniques, March 

1977, at Laramie, \Vyoming. 
Participated in a National Conference on River Recreation Management and Research, 

January 24~27, 1977, at Minneapolis, Minnesota. 
Asked by the Bureau of Outdoor Recreation to participate in the evaluation of the Nation

wide Plan at the National Congr:ess in Boston, A1assachusen:s. 
Consulting editor for recreation books, '.V. B. Saunders Co., Philadelphia, Pa.-have reviewed 

three book manuscripts for publication recomm~ndation since 1975. 
Resource person for a workshop on Recreation and Tourism, Wyoming Planning Associa· 

tion, October 17, 1977. 



1971. 

of the Relocation 

Recreation 1975. 

the U.S. Forest on a nr<)D<)sea site "'"'''"""·""'""''""'"''T' 

"""'"''u."'."'"" and Wyoming. 

Plan the L.ontlJl1er:ltal Divide Area of the .l\·ledicine Bow National 
\M'!.lnrnt>9•"' November, 1977. 

PUBLICATIONS: 

of Differences Between Wilderness Recreation 
.&...., •• ,.,HG Research, 1972 (VoL 3, No.2, pp. 1 

Career Programs in Parks and Recreation: The Illinois 
COA1PACT, 1973 (Spring). 

Terry L. Wood) "Quasi-\Vilderness: The Intermediate of 
Parks and Recreation, 1973 (July, p. 43 and 48). 

uThe Conservation Organizations and \Vildemess-A Time for Policy Appraisal/, Environ· 
mental Consel"'Jation, 1974 {Vol. l; No.2, pp. 93~99). 

5. (with Donald S. \Varder) "A Different Kind of Fire H"l''7'1,.1't-

1974 (Summer, pp. 29-31). 

6. (with Donald S. \V2rder) ''Urban Leisure 
pp. 22-25). 

7. uThe of \Vilderness-A Synthesis of Cause-Effect Relationships and M:.~.nal1en11ertt 
Implications," Westen:r Wildlands, (in review process), 12 pp. 



for North 

for an Training Program and 
of Conservation, 1970, University of Illinois 

"A Model for Federal Grant Application," Illinois Parks and 1971. 

vc:tuatwn Cbech.list for Outdoor Recreation Planning and Development. O.R.P.R.
oflllinois, 1971,23 pp. 

nannmfl and Design of Outdoor Recreation Sites and Facilities, O.R.P.R.-24, 
49 pp. 

oc:on.rr·n Topics, Department of Recreation and Park Administration, University of JHinois 
1971. 

8. A Study of Parks and Recreation-Higbland Park, Illinois, O.R.P.R. Research Report~ 
T"'Y";''\IP!~l" member). 

9. "Site Plans for Ei'.Stbrook Areas and River Park," University of IIIinois, 1971. 

10. G. R. Peel, Jr.) A Pilot Study of A1odeling the Snake River Float Trip, Grand Tet:on 
National Park, final project report dated januaryt 1974, 24 pp. (supported by National 
Park Service). 

1 (with D. S. Warder) Perceptions and A1anagement Preferences of Users as a Result of the 
Commercial Floating Experience on the Snake River Within A Grand Teton National Park, 
final project report dated March, 1976, '-"r9 pp. (s11pported by the National Park 

12. (with D. S. VY'arder and L Bruce Maxon) Tbe Perception of the Floating Experience by the 
Private Floater Compared ·with the Commercit;l Floater on the Snake River h1 Grcmd Teton 
National Park, final project report dated April, 1977, 76 pp. (supported by the National 
Park Service). 

13. Outdoor Recreation Planning, Philadelphia: W. B. Saunders Co .• 1975-a 399-page text·· 
book; revised Spring, 1977; second printing, Fall, 1977. 

14. Book reviews on Issues in Outdoor Recmtion and Ozu.:door· Recreation in America by Clayne 
R. Jensen (as requested by the journal of Leisure Research), 1977 . 

.15. "Participation Analysis for South Pass Historic Mir:\ng District, Wyoming." (part of a larger 
BLM study), 1977. 

16. Contributing editor, Wyoming Issues, Vol. 1, No. 3, Summer, 1978. Entitled "-RARE H." 



Recreation W. B. Saunders 

Bruce Maxon. 1978. "User 
.... ,.~ .... .1(: .... .., ........ of the Commercial and 

" Research Paper No. 246, Institute for 

the American Wilderness," Wyoming 1978, (Vol. 1, No. 

Myths, and Management: Three Dimensions of \Vilderness," 
lt No.-3) pp. 14-16). 
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HOY G!.\PJLfiD 

Socio-Economic Consul tr-:tnt 

'Ter·restrla1 E:JvJrormLntal iallstsj> 

• obtain~ prepare, design» supervise collection of data 
and analysisp help write report, present and defend findings 
client .. 

As President of E.C.O., Inc., prcpan:.·d or assisted in preparation 
of studies of: housing, economic base- industrial development 
population, finances, capital budgetJ grm...;th managemrnt, r 1 

mental unification, economic imp2rt nf bridges, roadsp co leges 
r<Janagernent analysis of social agency,, These studies covered raore 
than 250 separate areas in New York State, Vermont, Massachusetts. 
Connecticut, New Jersey, Ohio and West Virginia. CJ ients are 
public agencies, private concerns, banks, other professionals 
(e~gineers, architects, planners), quasi-public agencieso 

Teach sequence of Society and Economic Beh~vior in the Fa)} Term 
and Population Change~- Socle-ty ____ arld-n:;e-Econo~v-in the Spring Term& 

-------- -----------------·----L 

Teach Ho~~s i[l_g_and the Co_l2l_,_~unJ_!y in the Fall Term; ___ _ 
~rati_Q;ns and _!iousing t1ana~_mer:!_! in the Spring Term~ 

.~= 

Lecturer, Associate Professor 1 _Chairman, D~p~_e~ne_r~:t;_9f 
f con om i c:.:, and D i recto G_~u re_c:_~<?_f__E c~0_9:n i ~_B_es ear~~ 
Le Hoyne Col1eqc 2 Syracuse 1 New Yc;>_I_I<_ 

Taught Principles of Economics, JnternationaJ Trade Thcoryp Ur·ban 
Economics, Macro-Economics, Economic Research, Governmc~t and 
B:...~sint.._,s,. Directed economic studies of corr:.11unities and areas~ 



ge 

I d •) 

isted in developing concepts and analysis far field wo cou 
n planning. ects covered in courses were plans for: Ononda 

Coun Ci of Auburn and Cortland County~ New York. 

Responsible for demog ic and economic analysis of master plan· 
supervised parking and site selection studies& 

Part-time teaching: Principles of Economics, Financial Management 
rsonnel Management, labor Market Analysis, Consumer Economics 

Responsible for monthly (public) letters and bi-monthly detailed 
analysis of labor market conditions (current and projected) for 
a seven-county area. Developed basic employment and unemployment 
series. Assisted in operations of Division • 

.£_~~in~Edit_9_r-L Research Institute of America.J-._!_Ilc._ 
Nm·J York f.l!y 

Prepared ana yses on management problems; interpreted government 
price control regulations for business subscribers. 

Market Research Analyst, Dun£.,. Bra~stree~-=
Ne~'ll 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~ 



ON 

conomics New School for Social Research 
nor: Sociology) 

York 

Econo~ics, American Universi 
ino : Market i 

\Ja s h in 9 c: n ~ D C • 

cum aude Economics, Brooklyn College, Brooklyn New Yo 
i nor : S tat i s t i c s) 

Cost Asoects of Industrial Location, Pacific N.W. Business Review. 

Corr.~iluting and th~ Labor Harket Area, Journal of iona1 Science. 

Commuting in the Labor Market Area from the int of 
Joyment and Unemployment~ College of Business Administration, 

racuse University. 

Analysis of Syracuse Area, Industrial Bulletin, New York State 
rtmen-:: of Labor. 

Erie County 

li9.~:!.s 1 n_~?s i d i e~nd Mun.J .. ~.L.e~f_i ne:C!ce~_L-'.qpch~!_t::_~__, _ _!i_evJ York, 
Rochester City Planning Commission) Bureau of ?l~nning. 

An Ov e rv i evJ of Cap i t a_l_Jl.!:J-.9~ i n _g__ in t he Co ~il__I_:-'_:9- E lrl!_L.!:~ r ~~-9 7 5_=-.L 9 8 0 , 
Southern Tier Central Regional Planning and Development Board. 

Ooportunities for lmp__roviQ.9. Gover~]~-~I.YJ_ces in _!he Cornin_g_!lre__?_;_~ 
Study of Municipal Manaaement in Non-i11etro_29_] _ _itan Ne1.1 York" Southern 
1 ier Central Regional Planning and Development Board. 

Sa 1 a ry Study for the Tm'''l of Lockport, Lockport, Nev·J York 9 

Recreation in the Sou~hern Tier \·Jest R~gion, Southern Tier West 
Regional Planning and Development Soard. 

!}-__ Comprehensive Study o-F Proposed Bri dCJe Cross in~_f__Lol}_g_fs land_ Sour.i, 
Nev,J York State Departrnent of Transportation • 

. !i.L~l_!lwa_y_lnte.fS_banqe lrnoac~ Study, Gcn12ssce C0tmty, Nev·J York, Genesee 
County Department of Planning. 



Model Cities Ag~ncy Lu faJo, 

!'\ode 1 C i i es 

Mode 

Niagara County Economic Deve 1 o;);.1ent and 

Erie and Niagara Counties ional 

Erie and Niagara Counties 

Southern Tier 

Buffalo and Erie County Economic Development 

Fore~.!__!_::d u::; tries FeasJ_~_UJ.!.'L Study -A 11 eqany, C~_!;~ta raug_t1_?..J~i__ Ch: ut:.~~L'l~ 
f_ount i es, Vo 1 ume l ! - F i nanc i a 1 Ana 1 ys is of Proposed Processing Fac i l it i es J 

Southern Tier West Regional Planning and Development Board. 

Attitudes of l_ndustry Tmvard the Ph~ica1, Social and Ec_on_9mic Enviro_nment, 
Niagara Cou~ty, 1973, Niagara County Industrial Development Agency. 

Industrial Fact Book: Niagara Countx, Niagara County Industrial Develop
ment Agency. 

Iechn_l_cal ~eeort on Housing in the Eric-Niagar~egion- Three Year Study_, 
Erie and Niagara Counties Regional Planning Board. 

Regional Huusing Requirements and P.c:coi~lnendations, Southern Tier \-/est 
Regional Planning and Development Board. 



Enforcement in \fcs 
Factors Affecting the 

3 G rovJth of Dernand and l y 
4- Housing~ HoL·seholds and Hea 
5- Housing iremcnts: Sub-~a Houscho1 
6 -Zoning Ordinances and Admin strat on 
7 - Welfare: Households and Housi 

Southern Tier Centra 

Genesee Coun ing 

Genesee County Planning Board, Genesee 

Genesee Coun 



of Real Estate raisers- Xarketability Feas bi 1 l ;:y Keas 

Associa ion of Industrial Develo?ment Agencies - Econom c lm?act S 

' 1 

raJ Government Personnel, HUD, DOT, and NYC Planning Com~ission- E t 
Economic and Financial Factors on Land Use Planning, February l 

iation of tr1e County Governments Fiscal and Costs of 
Devel ~ October, 1976. 

T·~chnical Advisory Co;-r.mittee, Erie-1'\iagara Counties -Economic D.e.velopmen 
Problems and Processes in the Region, Kay, 1975. 

West iona1 Planning and Development Board - Economic De-
Needs in the Region; Recreational Potentials, December. 1 

Southern Tier Central Regional Planning and Development Board - Econom c 
Oeve1 Requirements as Result of Flood Disaster~ June~ 1973. 

Conference of Federal ies 1 Planning Personnel, HUD- Implications of 
Housing Decisicns on Land Use and Capital Budgeting, March, I 

York State rtment of Transportation and local transportation 
officials - Cost-Revenue Procedures and Transportation Planning, 
t'~a rch, 1968 



The fol 
Orth 

FRANK ORTH & ASSOCIATES 
ECONOMIC AND BUSINESS CONSULTANTS 
1 Lake Street South, Suite 232 
Kirkland, Washington 98033 

ial list and 
s' current clients anc 

ion of 
in 

Alaska Sea Grant Program (Bureau of Land ): 
z potential impacts of Outer Continental Shel 

oil devel on Northern and Western Gulf of Alaska 
fisheries. 

Alaska Commercial Fishing and Bank (in 
zation): Providing and specific manage-

ment consulting services to Board of Directors. Tasks 
to date include organizational 

plan implementation, fina~cial plann , and ions 
planning. 

David Ch9quette and Associates: Performing a feasibil 
study and developing financing, business, and market 
plans for an evolving bottomfishing enterprise in 
Alaska. 



Frank Orth and Associates has the capa
bility to 
by virtue 
and 
The 
fes 
research 



AREAS OF EXPERTISE 

by: 

lity 
porary 

The latter asset is 

of 

Frank Orth and Associates' wi 
perform work on a sub-contract 
other organizations. 

Natural Resource Development 

Fuller utilization of natural resources 
has bc:en a trend for many decades 
likely to continue at an-increasingly 
pace in the future. Should this trend 
tensify, existing pressures will mount to 
develop natural resources and to allocate 
there in an efficient manner. 
resource allocation is in the interest of 
all entities involved with resource develop
ment since a high level of well being is 
implied. 



resumes. 

Financing Economic Development 

Frequently, individuals 
recognize a developmeri:: 
a strategy and means to 
ation. As a result, some 
ible developments are not 

'ro 
sociates 
financing 

resource 
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·required interaction 
or s 

·s 
vironment 
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Summary 

A variety 
Frank Orth 

r-:'.:1es are 
so~ia.tes to 

economic 
sional 

into the areas of 
of the 
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HISTORY 

EXPERIENCE 

in L. Orth 

Universi of Tennessee, Ph. 
nomic~. ssertation: 
Ana is of the Relat 
D.i 

Univ:.:rsity Richmond, B .P,. in 

Dr. Orth studied in the areas of 
trial organizat-:ion ~ e 
theory. He has ctured on 
subjects as well 
mics, fisheries , 
ture economics. His research 
cations include toDics in 
nization, banking:· market the 
financing of resource 

President 
Frank Orth & Associates, Kirkland, i.JA. 
1979 - present. 

Senior Economist Vice President 
Private Consultinr. Finn, Seattle, \-JA. 
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. 

s. 

While \•rorking in both academic institu
tionr and in a private consulting busi
ness, Dr. Orth applied his expertise in 
industrial oreanization, natural resource 
economics, market and financial planning, 
and banking to a Hide range of problems. 
He has provided numerous private and pub
lic organizations with ~esearch, planning, 
and policy analysis services. In the 
private sector, organizations assisted 
include: 



PROJECT EXPERIENCE 

Commercial 
Financial Inves 
Seafood anies 
Architectural 

lie 

Alaska Legis 

House Judie 
Senate Interim 
manment Fund 

on 

House Resource Committee 
Senate Interim Committee on 
fish Development 
Senate Corrrmerce Committee 

Alaska :0 ower 

Dr. Orth extensive 
j ect management. 
include the 
of large research sta 
tors, the integration 

ise 

ttor;:1-

elements into unified and ptlrpose 
documents, project budgeting, 
fessional and support-staff recruitment. 
In addition, he has successfully 
company operations and marketing 
In both project and company 
efforts, Dr. Orth has been highly success
ful in the motivation of independent 
professionals with diverse areas of ex
pertise toward common goals. 

-¥ Project manager and analyst on study to 
estimate benefits and costs of U.S. 
eries development. Developed 
for analysis, directed and coordinated 
staff re~earch and project integrat 
For National Marine Fisheries Service 
and United States Department of Cotrr:e1erce 
Task Force on Fisherles ~eveloornent. 
1979. . 



Developed 
for analysis 
to 
For National 
l1. S. Department 

Conducted economic and 
bility and planning studies 
of the Comurehensive 
Enhancement Plan for ce ,,;illiam 
Alaska. For the Prince Hilliam 
Aquaculture Corporation, 1978-79. 

Managed study of the market structure 
the Alaska Seafood processing sector. 
Study included extensive primary 
collection from Alaska Department 
Fish and Game and from orivate 
Study results have applications in 
vate and public sec":or policy 
tion. For the University of Alaska Sea 
Grant Program, 1977-79. 

Estimated current and future 
credit demand from the commercial 
eries industry of Alaska. Est 
considered replacement and 
capital requirements for current 
ing and processing operations as well 
as new capital requirements. For 
Federal Intermediate Credit Bank 
Spokane, Hashington, 1978-79. 

¥ Determined the economic impact Outer 
Continental Shelf Oil Development on 
the razor clam fishery of the 
and Western Gulf of Alaska. For the 
University of Alaska Sea Grant 
and the U.S. Burea11 of Lau.d 
1978-79. 



Deve 
to est mate i 
the Alaska CoTh~e~c 

ture Bank. For 
ment of Commerce anc 
ment, 

Performed 
ownershiTJ 
indus 

4 

management agencief. 
Grant 1978. 

Managed study of U.S. 
and marketing for 
For National Marine 
1977. 

Developed 

' 

financing provisions of 
Enhancement Act. For 
De-;Jartment of Commerce 
veiopment, Division of 
1977. 

and Economic De 
iness 

Developed issue paper on implications 
of foreign investment in 
processing industry. For Senate Interim 
Committee on the Permanent Fund 
Legislative Affairs Agency. 19 

¥ Conducted detailed analysis of problems 
and alternaLive solutions for financing 
Alaska fishing businesses. This study 
laid the foundation for the creation of 
the Col"!llTlercial Fisheries and Agriculture 
Bank by the Alaska Legislature. For 
Senate Interim CoiTmi:tee on the Perman
ent Fund, Alaska Legislative Affairs 
Agency. 1977. 

Performed market evaluations in support 
of bank acauisition. For private cl 
(confidential). 1976. 



An 
pos 

Gorham, A.H. and F.L. Orth. 1978. 
Demand and Channels for Alaska Tanner 
Alaska Sea Grant Program. -------

Ball, J., C. Kerns, C. Wiese, Orth. 
1978. A Unif9rm Reporting Syster' ~ Jr Pro
duction ana Financ:i.c:·l Infomation ior~-
Salmon Enhancement Facilities in the St-,. e 
of Alaska. Alaska Sea Grant Program. ·-

Orth, F.L. 1977. Economic Feasibili~~f 
Private Non-profit Salnon Hatcheries. 
AlasKa Sea Grant Program. 

Orth , F. L. 19 7 6. The Econcr •. 1ic 
of Alternative Forms of Business 
zation for Alaska Salmon ranching 
Proceedings: Conference on Salmon Aaua 
culture. Alaska Sea Grar~1t Program.. 



Faculty 
School 
Partie 
Faculty 

Economic As ion 

skc 

American Agriculture Economic Association 
Western Association the ement 
of Ecosystems 
Seattle Economists Club 



RECENT El'·1PLOl.~ffiNT 

Peter ~\. 

Univers of 

of 

Christine . Dawson) -
able Biological Catch 
Basis for Fishery 

Implicat 
fessors James 

Robert 

University of 
cal Oceanography 

Mr. Roger:s' background 
the fields of economicsf 

l1aster 

and biological oceanography. 
gration of his economic concentrations, 
natural resource economics and 
finance, and his marine affairs concen
trations, marine resource management 
policy analysis, provide him a 
and effective means for analyzing prob
lems of resou;~e utilization. Addit 
formal training in marketing and other 
business subjects has broadened his ca
pabilities significantly. 

Econorr~ic Analyst 
Frank Orth & Associates, Kirkland, \\fA. 
1979 - present. 

· Economic Analyst 
Priva~e Consulting Firm, Seattle, ~~A. 
1978 - 1979. 

· Trainee, Institute for Marine Studies, 
University of Washington. 
1976- 1977. 

· Research Assistant, Institute for Marine 
Studies, Universitv of Washington 
1975 - 1976. ~ 



Nar 
U.S. Department of 

Developed and implement 
to forecast credit demand 
agriculture industry. 
of access to capital n1arkets, 
the availability of capital for 
tural purposes, and assessed 
of institutional le~nders. For the 
Intemediate Credit~ Bank of 
1979. 

1~78-

¥ Developed and uti:Li.zed a methodology to 
forecast biological and economic vari
ables of the Alaska razor clam 
Variables forecast included employment 
of capital and labor, values and 
of harvested and processed products, re
source availability, availability of 
port sector facilities, and income. For 
the University of Alaska Sea Grant 
and tne U.S. Bureau of Land Management 
1978-79. 



Aided in the deve 
tatio~ a methode 
termine the net soc present v~l 

loping certain U.S. fisheries. 
the National Marine Fisheries Service 
t.:.S. of Commerce, 1 9. 

ture 
icipated 

's fishin.g eet 
sion techniques; con vess 
survey as a prerequisite to 
exercise. For the Department 
and Economic , State 
1978-79. 

Identified and 
suited for the finance 
(hake) harvesting and s 
determined the relative ease o 
and processor access to these 
For Coos-Curry-Douglas Economic 
ment Association~ Oregon, 1979. 

Reviewed and integrated recent s 
cor.cerning market structure 
seafood processing industry. 
industrial organization theory in a man
ner understandable to a varied audience. 
For the University of Alaska Sea Grant 
Program, Alaska, 1978. 

¥ Analysed the economic impact of limit 
vessel entry into the \-Jashington State 
salmon fishing industry Developed 
implemented methodology, and coordina 
the project in its early and middle stages. 
For University of Washington Sea Grant 
Program, \.\Tashington, 1976-77. 

P~CENT ACTIVITIES Keynote speaker for finance segment 
Pacific Northwest Indian conference; 
ticipated on Finance Panel. At Bell 
ham, Washington, September, 1978~ 

Attended National Lim5.ted Entry 
At Denver, Colorado, July, 1978. 

Attended National Limited Entry Workshop. 
At Lake \-Jilderness, 1-Jashington, Hay, 1978. 



tion: "A 
iveness o 

come Revenues 

Univers 

Instructor 

1975. 

Research Associate 
University 

73 - 1974. 

Economic 
California 
1969 - 1970. 

ments. 

# Santa 

of Finance. 



ect manager 
tor for a group 
the deve 

sheries Alaska, 
ment these 

potent 
Shelf petrole.UI!l 
Sea Grant 
Land Hanagemen t , 

Developed 
effort to estimate 
pact of the Universi 
Barbara. 1974. 

Forecasted state tax revenues 
the revenue effects 
for the California 
1969 - 1970. 

Terry, J. M. 1974. The Universitv of 
California and the Santa B~mv. 
University of California. -

· American Economic Association 
· Western Economic Association 



HISTORY 

EXPERIENCE 

\.Jilliam G. 

Vtah State Universi 
Dissertation: si 
Demand at Utah State Univer3 

Utah State Universi 

University of 
Economics 

Dr. Workman in 

M.A. 

B.S. 

cultural and resou1ce 
quantitative methodR, 
He has courses 
areas as we 1 as in 
His research and 

human resource 
marketing, outdoor recreat.on 
forestry economics, 

planning. 

Associate Economist 
Frank Orth & Associates, R 
1979 -

· Associate Professo~ 
Department of Economics ard 
Experiment Station, Univers 
1973 - present. 

Dr. Workman's research arts 
directed toward providing both 
public entities with info~ation 
in decision making proces;es 
resource allocation. In the 
tor these organizations 

~ General Electric Corpcration 
¥ Agricultural firms · 
~ Alaska Native Corporations 

Public sector organizations include: 

Utah State University 
¥ U. S. Forest Service 
¥ Bureau of Land 11anageml~nt 
¥ Alaska Department of Nctural Resources 
¥ University of Alaska 



EXPERIENCE ect 
assess 
sources 

· Conducted 
provisions 
ment Act 
land resource 
University 

¥ Conduc.ted study 
cations of 

Interior Alaska 
ployed 
regional 
various 
........ Q.;:>,I;;"l;l.' 19 77. 

veys. 
sur-



PUBLICATIONS 
PAPERS 
REPORTS 

ign in 
ciliites. 
and Kenai 

· Conducted sti.:Ldy 
ment at Utah State 
dents. Develoned 
an education demand 
University, 1973-75. 

· Developed 
ing the economic 
state students to Utah eco·nomv 
Utah State University, 1972. 

· Assisted in the development 
mental design for a project 
determining the economic 
of fertilizer on range sites. 
Forest Service and ranches in 
Utah, 1969. 

Workman, W.G., E.L .. Arobio and A. F. 
(forthcoming, July 1979). "Will 
Farmers Sell the Development 
Lands?" Agroborealis. 

Their 

Gasbarro, A.F., E.L. Arobio, and \.J.G. 
1979. Supplt and Demand Assessment of tr~~~ 
Resources o the Chugach National Forest. 
Draft Report to the U.S. Forest Service. 

Workman, W.G. 1979. 11 Subsistence 
ation of Native Lands. u IN: 
stence Lifest le in Alaska -
the Future Proceedings). School 
culture and Land Resources 
University of Alaska, Fairb 



ource Hanagemen t , 
Alaska, Fairbanks. 

Workman, W.G., W.C. Thomas, L.K. , 
and S. Helgath. 1977. Recreation on Na~..:. 
al Forest Lands in Alaska. Final Report 
to tfie U.S. Forest Serv~ce. 

Workman, W.G., C.E. Lewis, and C.F. 
"Consumer Reaction to CEA Vegetables". 
Agroborealis, Vol. 9, No. 1~ January, 77. 

¥ Workrnan, W. G. "Outdoor Recreation 
Some Economic Aspects". Presented at 
Alaska Science Conference, 
Alaska Division of the American 
for the Advancement of Science, 
(Also abstracted in Conference 



(continued) 

ACTIVITIES 

ORGANIZATIONS 

Workman, W.G. 
of the Salad 

Kenai 
. 6' 

Thomas, W.C., W.G. 
and L. Doak. 1974. 
port on the Contro 
culture Proj 

Workman; t\'. G. and 
Time Variable 
regarding contra 
ture (CEA). 

Workman, l,J. G. 
sideration of in 
Function Analysis". 
regarding controlled 
(CEA). 

Workman, W.G. and W.C. 
nomic Feasibility 
document regarding 
agriculture (CEA) . 

Workman, W. G. and B.D. 
sponse of Nonresidents to 
at Utah State University: 
Results". Paper written 
State University Administration. 

Workman, W.G. and B.D. Gardner. 
of Nonresident Student Spending 
Utah Economy: A Conceptual rame,wor.l:< 
Paper written for the Utah Legi 

¥ Alaska representative on Western 
tural Economics Association , 1977·-

. University of Alaska representative on 
Technical Committee of Western Regional Pro 
ject, "Determinants of Choice in Outdoor 
Recreation", 1975 -present; 
1978. 

· Participant, Exxon Corporation, 
Forum, 1977. 

· American Economic Association 
· \~estern Economic Association 
· Western Agricultural Economic Associ 
· Soil Conservation Society of 



LISTINGS 

· Men 

and 

Women in Science 77. 



CONPANY 



Brian J. 
Office 
u.s. 
D.C. 

of 
Extension Service 
Oregon State 
(503) 754-4821. 

w. 
to the Governor, 
Juneau, 



QUAL I 

CATHIE A. 



CATHIE A. BAUMGARTNER 

Terrestrial Envjronmental Special~sts, Inc. 

B A. (Major); Douglass College, Rutgers Univers 
New Brunswick, New Jersey, 1969. 

M.S. Pennsylvania Stat~ University Univers 
ia, 1973. 

Environmental Scientist, ~errestrial Environmental 
Inc., Phoenix, New York, 1976- present. 

ialists, 

Associate Environmental Scientist (Director of Herpetological 
Studies), table Environmental Health, In~., Woodbury, 
New York, 19 5. 

Assistant Environmental Scientist (Herpetologist), Environ-
mental sts, Inc., Garde~ City, New York, 1973-1975. 

Instructor, Pennsylvania State University, Altoona, 
lvo.nia, 1973. 

Assistant Curator of Herpetology, Pennsylvania State Univer
s:i.ty 1\~useum, University ParJc, Pennsylvania, 1973. 

Graduate Teaching Assistant (Zoology, Ecology, Ornithology), 
Pennsylvania State University, University Park Pennsyl
vania, 1967-1973. 

Undergraduate Laboratory Technician, Department of Biological 
Sciences, Rutgers University, New Brunswick, New Jersey, 1969. 

National Science Foundation Grant -· Summer Science Program -
Paterson State College, Wayne, New Jersey, 1964. 

National Science Foundation Grant - Summer Science Program -
Fairl~'1h Dickenson University, Rutherford, New Jersey, 1963. 

Phi Sigma (National Biological Honor Society), 1971-1973. 

Sigma Delta Epsilon (Graduate Women in Sc~ence), 1972-1973. 
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Location York 

Client 

Year 

Value 

1978-1980 

Feasibility study and detailed design for increasing the capacity of the 
existing Trenton Falls hydro development from kw to kw. 
The project involves replacement of four original units by a single 
kw unit, reconstruction or rehabilitation of the associated nr"AICU"'nf"M 

structure, replacement of two 3,500-foot long pipelines from the Trenton 
Dam to the power facilities, and rehabilitation of the existing power intake 
and surge tank. The program also includes rehabilitation of the equipment 
and structures for the existing powerhouse. 



Location 

Client 

The ~cope of work for the :menlltor 
final arrangement, 1ntrolled 

demolition of the plant, intake and structUrf"'·>, coffer-
dams and powerhouse mechanical and electrical 
and station for automatic and manual ,... .... ,a..-,,+,,.,,.., 

CROSS SECTlON AT UNIT 2 CENTER LINE 
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Client Great lakes Power 
Utilities Division 

Location Sault Ste. Ontario 

1979 

and construction management for 
1'H""'i'"~"~·"" 1 ""·r·1-,.,r generating station in the St. 

have three 17 .3-MW bulb type turbine 
head of 5.7 m. The plant is designed to utilize 
water from the St. Mary's River. 

General Arrangement 

River. The new 
units under a 
full of 

03/lD Rev l 



Consortium Acres limited 

Commercial Power Scheduled 

Location Nelson Manitoba 

Value 

Engineering for a ten-unit run- of- river 
development with a total capacity of 1,070 
power is scheduled for 1984 with the final unit 
in 1986. 

power 
first commercial 

to go on line 

The main dam of the development is approximately 1,300 m 
two earth~fill sections of the main dam, which have a combined 
of 800 m and a maximum height of 33 m, are fcunded on rock. The 
main dam and the upstream cofferdam comprise a total volume of 3.2 
million m3 of compacted gravel, crushed rock and impervious core. 

The concrete overflo\v spillway has 7 vertical-lift 
wide by 15.8 m high, with a design discharge 
During the final diversion stage, the river flow 
low-level openings regulated temporarily with the 
gates. 

The intake structure contains 30 gates, each 8.5 m wide by 14.3 m 
high. The powerhouse contains 10 vertical-shaft, fixed-blade, propeller 
type turbines rated at 107 MW under a net head of 26.2 m. The 
generators are of the umbrella type, ea.ch rated at 125 MVA at 0.8 
power factor. The main transformers are rated at 90/120/150 
13.8/230 kV, 3-phase, 60 Hz ONS/ONP. The powerhouse contains 
two overhead cranes, each having a capacity of 250 tonnes. 

The spillway, intake, powerhouse and auxiliary concrete structures 
contain approximately 540,000 m3 of concrete and will require 
121,000 tonnes of cement and 27,000 tonnes of reinforcing steeL 

River management during construction is complicated by major ice 
jamming during long winters and by daily peaking operation of 
upstream power plants. Heights of the 4-million m3 cofferdams are 
governed by ice conditions rather than flood flows. 

01/78 



Location Madawaska River 

Client 

Value 

Ontario 

Ontario 

1972 - 1976 

Engineering, construction supervision and project management for a 
peaking type hydroelectric power development two 
turbine units under a head of 68 feet. 

The main dam and powerhouse are located within the Town of 
Arnprior. The main dam (crest length 2,500 feet} consists of a 
headworks structure, gravity bulkhead sections, a sluiceway, an 
emt:-gency sluiceway and earth rock-fill dike sections. A c!ose-~.. ..... u.Jivu 

powerhouse is located immediately downstream of the headworks 
structure. 

The 42,000 ·cfs capacity sluiceway incorporates , l,ree fixed-roller type 
sluicegates, each 24 feet wide by 32 feet 7 inches hign ~, ith wire rope 
hoists. 

The four-fixed roller type head gates, 24 feet 6 inches wide by 37 feet 
3 inches high, are operated by hydraulic hoists. 

11/76 



n to the main dam and powerhouse the following 
works were included in the 

- channel to tailrace between the powerhouse and the 
Ottawa River ( 190,000 cubic yards of rock) 

lo11g semicircular tailrace control weir in the Town of 

- a 1 ,·150-foot long bridge over the head pond 

- a 3,700-foot long zoned earth-fill saddle dam 56 feet high on a 
sensitive marine clay foundation 

~ re!oc?tion of 3.2 miles of CPR mainline track 

- a four-lane, 704-foot long highway bridge over the Madawaska River 
in the Town of Arnprior. 

Because of the proximity of the project to the Town of Arnprior) 
numerous utilities had to be relocated including 115-kv transmission 

long distance telephone circuits, watermains, storm and sanitary 
sewers, a natural gas main and many overhead telephone and power 
distribution lines. 

as Project Manager, arranged all contract packages, called tenders, 
let contracts and certified progress payments. Acres also maintained 
responsibility for project scheduling, budget, project safety, security and 
community relations. 



Nelson 

Owner 

Consortium 

Value 

Commercial Power Scheduled for 1977 

cost) 

for a ten-unit run of river type 
with a total capacity of 1,000 Mw. 

power is scheduled for 1977 with the tenth and final unit ext,ectea 
go on line in 1980. 

The main dam of the development is approximately 4,000 feet 
The two earth-fill sections of the main dam, which have a rl-..trl'\1"\!nil•ri 

length of 2,47 5 feet and a maximum height of 130 feet, are founded on 
rock and consist of a central impervious core, with 3 million cubic 
of compacted gravel and crushed rock supporting fills. 

The concrete overflow spillway has 6 vertical-lift gates, each 42.7 feet 
wide by 57.5 feet high, with a design discharge capacity of 336,000 cfs. 
During the final diversion stage, the river flow will pass 12 
low-level openings located below the rollway crest. 

The intake structure contains 30 gates, each 18 feet wide by 46 feet 
high. The powerhouse contains 10 vertical-shaft, fixed~·blade. 
type turbines, rated at 135,000 hp under a net head of 80 
generators are of the umbrella type, each rated at 115-Mva at 
power factor. The main transformers are rated at i 00/133 
13.8/230kv, three phase, 60 hertz ONS/ONP. The powerhouse contains 
two overhead cranes,each having a capacity of :!25 tons. 

The spillway, intake, powerhouse and auxiliary concrete structures 
contain approximately 600,000 cubic yards of cc.ncrete and will require 
110,000 tons of cement and 22,000 ·tons of reinforcing steeL 

The principal structures are flanked by sand fill dikes on each side of 
the river. The dikes are constructed on permafrost and have a combined 
length of 45,000 feet, a maximum height of 32, feet and contain 
approximately 3,600,000 cubic yards of fill. 



Location Montreal Ontario 

Client 

Value 

The Power Commission of 

1967 - 1971 

construction supervision and project for 
hydro-electric power development two turbine 

generator units, each rated at 170,000 horsepower under a head of 230 
feet (340,000 horsepower total capacity). 

The development includes a D-shaped diversion tunnel (35 feet 34 
feet wide, 2,000 feet long), and earth-and rock-fill dam and reservoir 
dike (crest 400 feet above foundations, 2,600-foot crest 
2)2001000 cubic yards), earth-and rock-fill canal dikes 
length, 600,000 cubic yards ),a flip bucket-type chute spillway with 
three vertical cable lift gates (each 32.5 feet high, 29 feet wide), an 
intake structure, two penstocks (23-foot diameter, each approximately 
460 feet long) and a powerhouse. 
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522 

Location Churchill Newfoundland 

Owner 

Value 

Acres Canadian Bechtel of Churchill fails 

Churchill fails 

The planning, engineering, and detailed design for this switchyard was 
provided Acres Canadian Bechtel of Churchill Fails, a joint venture 
between Acres Consulting Services Limited and Canadian Bechtel 

as an integral part of the Churchill Fails project. 

Power from the eleven generations in the underground powerhouse is 
delivered to the switchyard by means of 230-kv self-contained oil-filled 
cables. Each cable is connected to a 230-kv, 15,000-Mva air blast circuit 
breaker. 

Power is stepped up to the main 735-kv transm1sston voltage by six 
banks of 230-735-kv autotransformer, each rated a1t 1,000 Mva. Each 
bank comprises three single-phri.se units having a rating of 333 Mva. 

The 73:'-kv switchyard is laid out on a breaker-and-one-third basis, with 
twelve 735-kv, 25,000-Mva air blast circuit breakers and three outgoing 
line~. Shunt reactors with a 3~phase rating of 165 Mva are connected to 
each of the 735-kv lines. The 735-kv bus work is laid out on two levels. 
The lower level is fabricated from rigid 154-mm diameter aluminum 
tubing, while the high-level strain bus comprises a 2-conductor bundle 
of 2,050-sq mm stranded aluminum conductors. 

Adjacent to the switchyard is a centra! control building with facilities 
for remote control of all major functions in both the powerhouse and 
the switchyard. 



Location Churchm 

Churchill F aUs 

cost) 

and construction 
were Acres 

a joint venture between Acres 
tseE:ntel limited. Through this joint venture Acres 

and the detailed "'""''r"'"'"' .. ' 
power plant facilities and numerous 

includim! water control structures, their gates and emuor11ern 

The power is located about 1,000 feet underground and rA!"r"ilni'"ICJOIC 

eleven Francis turbine en its of 475-Mw output at a 1 ,025-foot net head. 
Each unit has a concrete- and steel-lined inclined shaft 
.,.v,r.,. ... E'l1,..,,.,. to an intake structure at the surface, and the flow from the 

returned to the Churchill River by two unlined tailrace 
feet wide by 60 feet high, which are 5,500 feet long. 

Water control "'nd spillway structures for the project reservoirs have a 
total capacity of 670,000 cfs and have 17 ranging up to 45 feet 
wide by 57 feet high, designed for service in severe winter conditions. 





Location 

Value 

and liaison for construction of 
h•Lrift'<"•<>I<J>rf'Y••r power with d total 

The two main earth-fill 
ft 

was 
materials in the 

yd of materials had to be excavated 
sur,sec1ue:ru dam fill of 2,300,000 cu 

The concrete overflow 
vertical- Uft with a 

dikes 

intake structure contains 9-in. wide high gates, nn . .o.rO>t<>ii 

hydraulic hoists. lntakes eight to twelve were utilized for river 
prior to the downstream and 

stabilized by the addition of temporary concrete ballast blocks 
weight 86,000 tons) on the upstream side. The contains 
twelve vertical-shaft, fixed-blade propeller type turbines rated at 
140?000 at 98.5-ft head, each coupled to an umbrella type generator 
rated at 1 MVA at 0.85 power factor. 

Construction quantities included 430,000 cu yd of 
8,000,000 cu yd of earth-fill materials and 98,000 cu of concrete. 

The work included extensive studies of the probable effects of ice 
on the heights of cofferdams required for the various stages of river 
diversion during construction. The studies focused primarily on the 
scheme for Stage ll diversion through the partially constructed 
powerhouse intake. This scheme involved raising the water level and 
maintaining a stable ice cover immediately upstream from the 
order to prevent ice from jamming in the narrow flow 
ice studies included field surveys to establish the natural regime of 
the Nelson River and simulation of ice jams in a 6-mi reach of the river 

an 85~ft long hydraulic model, to determine the minimum height 
upstream cofferdam. 

Actual operation in the field during diversion was in accordance with 
the results of the ice model studies in all major respects. A stable ice 
cover was successfully formed at the recommended and was 
maintained until late spring when the weakened ice cover was safely 
sluiced through the controi structure. 
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Location 

Client 

Value 

Manitoba 

1968 

for a complete 450-Mw nH,nrrrLPI<~rlrnr riP,IPii>nrYIPI'"H and the 
subsequent installation of an additional unit. 

The reservoir has an area of about 2,040 square miles and is formed 
earth-fill dikes and cement grout curtains on its east The 
dikes have a maximum height of 110 feet and a total of 
approximately 16 miles, and the grout curtains have a maximum 
of 200 feet and a total length of approxirnatt!y 18 miles. The reservoir 
spillway has a capacity of 140,000 cfs 1 regulated four 42.5-foot 
by 40-foot wide gates with cable hoist mechanisms. 

An intake structure of the mass concrete gravity type with 
hydraulically operated, vertical 36-foot high by 16-foot wide lift gates 
feeds the four penstocks of the development. The penstocks are of 
concrete -encased, steel construction and they are 29 feet in diameter 
and 200 feet long. 

The powerhouse contains four units, each rated at ·150,000 horsepower 
under a head of 120 feet. Power is generated at 13.8 kv and 
transformed by 30,000/40,000 kva, single~phase transformers to 230 kv 
for transmission. 



Location Saint New Brunswick 

Client 

Value 

The New Brunswick Electric Power Commission 

1968 

(Approximate capital 

Engineering and superv1s1on of construction for a run-of-river type 
hydro-electric power development having an ultimate total rated 
of 625-Mw. 

The dam of the development is constructed of compacted rock fill 
(3,741 ,000 cubic yards) with ,a near vertical core of impervious till 
(745,000 cubic yards), and it is apnroximately 1,700 feet with a 
maximum height of 184 feet. The ~:0undation preparations for the dam 
included the dredging, by 30-inch cutter suction dredge, of approximately 
2,000,000 cubic yards of material from the riverbed. 

The development has two concrete spillway structures, each having five 
vertical lift crest gates (53 feet high by 45 feet wide) for a total design 
flood discharge capacity of 575,000 cubic feet per second. One spillway 
structure is located in the diversion channel and the other is joined to the 
powerhouse structure. 

The conventional indoor surface-type powerhouse contains two vertical, 
112.5-rpm, Kaplan-type units, each rated at 140,000 horsepower under a 
net head of 112 feet, and ultimately will contain six units for a total rated 
capacity of 840,000 horsepower. Each unit is supplied by one steel 
penstock, 29 feet in diameter and 178 feet in length with two vertical lift 
intake gates (34.5 feet high by 16 feet wide). One intake approach 
channel supplies both the powerhouse and the main spillway structure, 
and it is approximately 1 ,300 feet long, 500 feet wide and 55 feet deep. 



Each of the unit :.tep-up transformers is rated at 
60 



MAI\UCOi 1;\GAN 1 

locatior 

Client 

Value 

1967 

Engineering for a complete hydro-electric power 
three units each rated at 80,000 horsepower 
head of 120 feet. 

The development utilizes the forebay of the McCormick ueve1oo1rnem 
to which it is connected by means of an intake channel : 20 feet wide 
and 600 feet long with a hydraulic depth of 50 feet. 

The intake works contain three gates each 27 feet by 20.5 feet which 
supply three steel-lined 1 concrete penstock tunnels each 22 feet in 
diameter and 120 feet lcng. 

The tailrace channel is 72 feet wid:... and 1 ,800 feet long with a 
hydraulic depth of 40 feet. 



M~CA DAM ECT P917 

Owner British Columbia and 

Consortium CASECO Consultants Limited 

Location Columbia Bdtish Columbia 

Value 

CASECO Consultants Limited, a joint venture with equal part1c1pation 
by the three companies, H. G. Acres & Company Limited, Shawinigan 
Engineering Company Limited and G. E. Crippen & Associates Limited, 
was formed in 1961 to provide complete planning, engineering, detail 
design and construction supervision for the Mica Dam project. The 
project, which wa~ completed in 1973, consisted of the diversion works, 
cofferdams, main dam, low-level outlets, outiet works, spillway, power 
intakes, and associated electrical and mechanical control equipment. 

The main dam is a compacted earth-fill structure with a ncar-vertical 
impervious core of glacial till. Maximum height of the dam is 243 m 
above the lowest bedrock level in the riverbed core trench. The inner 
and outer shell zones consist of sand and gravel, and rock fil!, 
respectively. The total volume of fill material is approximately 
32,000,000 m3. l he crest length of the dam is 792 m. The reservoir 
created by the Mica project measures about 425 km2 in area with a 
total storage volume of 25 by 1 o9 m3. 



diversion works consist of two concrete-lined tunnels, 14 m in 
diameter, each having a length of about 1,000 rn. Designed as free-flow 
structures, the tunnels have a combined capacity of 4 250 m3 /s. 

Cofferdams required fm dewatering the main darn foundation area in 
the river were largely incorporated into the dam embankment. Deep 
tube wells were installed through the river alluvium for control of water 

the core trench excavation. 

low-level outlet structure was constructed in one of the diversion 
tunnels to pass required releases during reservoir impounding in the 
dead storage area. This hydt·aulic structure featured an expansion 
chamber between two concrete control plugs within the tunnel to 

energy. 

Releases from tht reservoir in the live storage range are accomplished by 
inclined tunnel leading into the second diversion tunnel. The 

of the outlet works is 1 ,060 m3 /s at full pool level. 

The spillway structure consists of a control structure with three rad ia! 
gates, a 531-m long concrete chute, and mass concrete flip bucket. The 
maximum capacity of the ::.pillway is 4,250 m3/s. 

The project included a power intake structure, comprising a 76-m high 
opencut excavation in rock for an approach channel and six intakes. 

Each intake consists of a bell-mouth entrance, gate chamber and short 
concrete-lined stub tunnel leading to the penstocks. Inflow control is 
accomplished by vertical fixed-whe~l gates operated from 8. 7 -m 
diameter, 76-m deep gate shafts. 

CASECO's responsibilities in the Mica Dam project also included 
reservoir slope stability studies, engineering for the permanent townsite, 

iminary studies for the power installation and other project
associated studies and designs. 

Engineering of the underground generating station at Mica was carried 
out subsequently by the Britisl"'. Columbia Hydro and Power Authority. 



DEVELOPJ\t1ENT 

Location 425 air miles 

Client 

Value 

Board 

1961 

Engineering and superv1s1on of construction for a run-of-river 
hydro-electric power development. The development is designed on the 
unit basis and it has five turbine/generator/transformer units with 
provisions for the future installation of one additional unit. 

The turbines are of the fixed-blade propeller type, rated at 42,000 
horsepower under a head of 55 feet, and the generators are rated at 
31)500 kva, 13.8 kv, 3-phase, 60 hertz. The step~up transformers are 
rated at 37,500 kva, 13.8/138 kv, 3-phase, 60 hertz, and they are located 
together with the switchyard equipment on the roof of the power
house. The development is arranged for local operation, or for remote 
control from Thompson by means of power line carrier. 

The main dam is of the rock-fill type with an upstream impervious 
sloping core, and it has a maximum height of 120 feet, a crest length of 
955 feet and a volume of 288,300 cubic yards. Adjoining the dam is a 
concrete sluiceway structure 66 feet high and 480 feet long with nine 
fixed-roller, cresthtype gates (each 43.5 feet high by 40 feet wide). The 
sluiceway has a discharge capacity of 250,000 cfs. The development has 
6,250 feet of clay dikes having a maximum height of 38 feet, and 3,900 
feet of sand dikes (founded on permafrost) having a maximum height of 
20 feet. 



Location 

Client 

Value 

Commission 

1967 

(Approximate capital cost) 

Engineering for a complete hydro-electric power development. 

The development consists of a concrete gravity dam a 
spillway, a log siuice and an intake structure with the powerhouse located 
immediately downstream and parallel to the darn. 

The intakes are located at the top of the dam Jnd water is led from the 
intakes in steel penstocks, 23 feet 6 inches in diameter, down the 
downstream face from the darn to the generating units. 1 he nnHJI-'no,(>l 

contains eight 120-rpm, vertical, Francis-type turbine generator units each 
rated at 170,000 horsepower under a head of 230 feet. 

The spillway has five gates (each 40 feet by 40 feet) with sufficient 
capacity to discharge a flood flow of 200,000 cfs with no water 
through the powerhouse units. The log sluice is designed to take care of ali 
future requirements for log driving on the river 

The type of dam chosen for this development is a section known as 
"Hollow Joint" Concrete Gravity Dam. This type of construction reduces 
concrete quantities by approximately ·1 0 per cent, compared with normal 
gravity sections. In addition, the system of hollows and galleries a 
means of observing seepage and uplift pressures in the foundation of the 
dam, and remedial work, if required, can be carried out within the dam at 
minimum cost. 



NO. P608A 

Location 170 

Client 

Value 

Commission 

1960 

Engineering and field liaison for a complete hydro-electric power 
development having five 163.6-rpm units each rated at 171 
horsepower under a head of 367 feet. 

The development has a main dam and two auxiliary dams. The main dam 
is of the mass concrete gravity type 275 feet high and 10 feet long and 
it has an integral spillway section with six cable hoist-type gates each 31 
feet high by 40 feet wide. The auxiliary dams are of the earthfill vertical 
clay core type. The first is 97 feet high and 3,310 feet long, and the 
second is 64 feet high and 3,920 feet long. The concrete.,lined supply 
tunnel is 38 feet in diameter and 2,700 feet long, and it is protected by a 
steel surge tank of the orifice type, 100 feet in diameter. 







ECT 

Client Jnstituto Costarricense de Electricidad 

Location Rio Grande de Costa Rica 

Studies and engineering design of a 760 MW hydroelectric 
which will include the highest rock~fill dam in the western 

of the study is to carry out geological and 
mv,estJigal:lorls necessary to define the main components and a cost 
economic ev:1luation. Acres will also conduct an environmental 
the area downstream of the project. 

Acres in the engineering design will include the power 
complex and switchyard consisting of 

~ underground powerhouse of four 190-MW units. Separate n.OI""'CT,I"\rln:. 

connect each unit to the power intake 
~ chute spillway controlled by 5 radial gates 15.2 m wide by 17.2 m 
- sloping core rock-fill dam, 260 m high having a total fill volume of 

approximately 43_,000,000 m3 
a diversion of upstream and downstream cofferdams 50 and 20 m 

respectively which will form part of the main dam and 4 
tunnels, 8 m in diameter and horseshoe shaped. The tunnels pass 
directly under the powerhouse and after diversion will serve as draft 
tube discharge tunnels 

- 220-kV transformers and switchyard located on the surface 
above the powerhouse 

- two double-circuit 220-kV transmission lines, 53 km long to transmit 
power to Uvita and a proposed aluminum smelter. 

The project is located in an area having an average annual rainfali of 
approximately 4,000 mm. The foundation geology at the site consists 
of permeable limestone and a formation of sandstone and shale,. The 
general region is seismically active and a major geological fault traverses 
the damsite. 
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Location Iran 

1978 

A joint venture of Land and Water Resource Development 
of Tehran and Acres International Limited, is the 

the Karun II and Ill Development Projects in Iran. These 
dollar hydroelectric and irrigation projects are situated in 

Khuzestan in southwestern Iran. 

The Karun River rises in the rugged Mountains and, after flowing 
the mountain chain, enters the semidesert coastal plain at 

Gotvand. there it meanders seaward to its mouth in the Shatt-al~Arab 
at Khorramshahr near Abadan. It is the remaining source of 
hydroelectric power in Iran. Regulation will also permit a major increase 
in irrigated land area. 

The proposed development will utilize the 300~m drop of the Karun 
River over a distance of about 100 km between the confluence with the 
Khersan River and the reservoir for the existing Reza Shah Kabir Dam. 
One or two dams will be built to harness this hydroelectric potential 
and to provide storage and river regulation which will permit the 
development of irrigation for more than 100,000 ha of land on the 
plains. 

The first phase of the work consists of project definition, preliminary 
and feasibility studies. The studies will examine the various power and 
irrigation options, select the preferred development scheme for optimal 
benefits, and make a comprehensive feasibility study of the selected 
scheme. The studies are scheduled to take about 3 years. 

A prime objective of the first-phase work will be to determine whether 
a single 300-m high dam, either rock~fill or concrete arch, is technically 
and economical!~' feasible. The alternative scheme using two lower head 
dams, each about 155 m high, will also be investigated. Hydrological 
and reservoir operation studies, geological investigations, power demand 
forecasts, transmission line routing studies, and dam and power facility 
layouts are all included in the work. 

To carry out physical investigation work at the damsites, including 
exploratory drilling and adits and topographic and geologic mapping, 
access roads and camps will have to be built. 
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Location 

Value 

1976 - 19irl 

construction supervision and 
power development having 

under a head of 11.7 5 metres. 

nl:llnnln<T for low-head 
... , .. ,,. ... ~'il"•,., .... units rated 

components of the project comprise a 
lnn.uJfi•rll"' .. n.a~<:P structure, some 51 metres high above 

with 15 radial gates "' capacity of 20 
an earth-fill dam section and a total km of 

control building, switchyard and 52 km of double~circuit transmission 
tines. Provision wm JC made for future irrigating works. 

The head pond of the project forms the tailrace for the 
Akosombo plant, and the Kpong plant will operate in tandem 
with the Akosombo plant. 

Because of the very low head, the fixed-propeller turbines are 
large with a runner diameter of 8.13 metres, currently the 
world. 

The first unit is scheduled to go on line in 1981. 
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Location Pakistan 

Client 

Value 

Water and 

19 million cost) 

and supervision of construction for extension to the 
to contain Units 5 to 8, and the installation of Units 5 

with all electrical and mechanical auxiliaries. 

The extension comprises 

- a concrete powerhouse structure designed to accommodate four 
water$turbine generators 

- a steel-lined concrete-encased penstock supplying water to the four 
units of the extension from one of the existing tunnels, used as a 
diversion tunnel during construction of the dam 

- two vertical-shaft waterwheel generators of 17 5-Mw capacity, 
connected through 500-kv single-phase transformers to the switchyard 

- four turbine inlet butterfly type valves. 

Construction work will commence 1977. Units 5 and 6 are scheduled to 
be commissioned in 1980. 
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Client 

Owner 

Value 

9 miles 

.:.r"·""'"'.""""'""""t of Canada 
,..,.,,..,...,,,,_,..,. .... "" of Trade and Commerce 

Colombo Plan Administration in Canada 
Canadian International - Units 5 

'1961 - 1978 

J ................. ~•u - Initial Installation 
.vu•v.\.IVV -- Units 5 and 6 

Engineering and superv1s1on of construction for a complete 
hydroelectric power development. 

The initial development commissioned in 1961 had four units, each 
rated at 40 Mw under a head of 144 feet. Two additional units 1 each 
rated at 41.5 Mw are scheduled for commissioning in 1978. 

The dam of the development is of the concrete gravity type, 250 feet 
high and 650 feet long, with the river section being a spillway (540,000 
cfs) equipped with nine 40-foot by 40-foot taintor type gates. The 
reservoir create<.l by the dam has a useful live storage volume of 25,000 
acre-feet. 

The intake of the supply tunnel is a fan-shaped concrete structure 138 
feet long, with nine converging piers supporting trashrad:s and two steel 
headgates each 39 feet high and 17 feet wide. The concrete-lined supply 
tunnel is 689 feet long, has a circular cross section 39 feet in diameter, 
and terminates in six steel-lined penstocks, each 120 feet long and 18 
feet in dic~meter. The diversion tunnel for the project was 1,650 feet in 
length and had a concrete-lined, horseshoe-shaped cross section 35 fee1 
in diameter. The development includes a concrete-lined irrigation tunnel 
17,100 feet long with a circular section 10 feet in diameter. 



ASLANTAS DAM AND POWER ECT P2012 

Location 

Associates Sofina --- Traction, Kn '"""'"· 
. :q 

Client 

Value 

Turkey 

Directorate General of the State Hydraulic 
( Devlet Su I sleri) 

1972 

$80,000,000 (Approximate capital cost) 

Engineering services for the design and specification A d dain and 
powerhouse on the Ceyhan River_ 

The project is the primary electric pov.'cr gcne1ation, irrigation and 
flood control development in the Ccyhan Basin, and the principal 
features of the project are: 

a 11 0-metre high earth-fill dam to create a reservoir having a cai--'acity 
of 2,250 million cubic metres. Of the total capacity, 2,000 million 
cubic metres are for electric power generation and irrigation, and the 
remaining 250 million cubic metres of the capacity are for flood 
control purposes; 

a three-unit 125-Mw powerhouse with 350-Gv,:h estimated average 
annual output; 

a 60-km transmission line to Ceyhan. 

PROJECT LAYOUT 



is foundel! on a layered sequence consisting predominantly of 
with minor an1ounts (15 per cent) of interbedded sandstune. 

unit is referred to as Flysch. The clay-shale is composed 
50 per cent calcite and 50 per cent montmorillonite 

day-mineral fractions, as established by X-ray diffraction. 
dam is an earth-fill structure with an impervious core consisting of 

clay-shale derived primarily from the excavations for the 
and otl1er structures. The section also includes upstream and 

downstream weighting berms to buttress the dam against sliding on the 
weak foundation. 

The excavations for the spillway and other structures involved the 
removal of several million cubic yards of clay-shale. Careful design of 
the excavation slopes was required to preclude stability probie1 
associated with planes of weakkess parallel to the bedding of the Ci ' 

shales and to other geological features which constitute weaknesses 
within these deposits. 

The twin diversion/power tunnels (each 9 metres in diameter) of the 
project had to have continuous temporary support consisting of a 
combination of shotcrete with Perfo bolts or steel ribs. The permanent 
support for both tunnels consists of concrete linings. 
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ANCHICAYA P1630 

Location Colombia 

Client del Cauca 

1967 - current 

Technical and economic feasibility studies of the Alto 
Project for international financing agencies; preparation of 
designs, specifications and contract documents; and participation in a 
mixed client/consultant project management team for the project. The 
project management team is headed by a member of the Acres staff. 

The Alto Anchicaya Project is a hydro-electric power development in 
Western Colombia on the Alto Anchicaya River, downstream from the 
Rio Verde confluence. The project consists principally of a reservoir 
impounded by a concrete-faced rock-fill dam J a power tunnel, an 
underground powerhouse, and a tailrace tunnel which discharges into 
the existing Chidral reservoir. 

PROFILE 



Storage 

Dam 

Area 

Rock fill w1th concrete upstream diaphragm 

Volume 

Chute type with three gates and flip buckets 
Gates each 
Crest length 
Design flood (overflow) 

Power tunnel 
Concrete-lined horseshoe 

Diameter 
Length 

Power tunnel surge tank 
Concrete-lined circular central shaft 

Diameter 
Height 

Concrete-lined horseshoe lower expansion chamber 
Diameter 
Length 

Concrete-lined horseshat! upper expansion chamber 
Diameter 
Length 

Main penstock 
Concrete-lined circular 

Design head for transient conditions 
Diameter 
Length 

Powerhouse 
Underground 

Length 
Width 
Approximate volume 

Units 
Vertical Francis-type turbines 

Three 
Total installed capacity 

Tailrace tu:1nel 
Concrete-lined horseshoe 

Diameter 
Length 

Access tunnels 
Concrete-lined rectangular 
Height 
Width 
Total length 

520 
30,000,000 

140 
2,460,000 

13.5 m high by 13.67 m 
41 

4,600 

5 
8.3 

6.2 
140 

8 
25 

8 
78 

560 
4.5 

480 

62 
20 

37,000 

340 

6 
250 

6.95 
6 

390 

wide 

m 
krn 

m 

rn 

m 
m 

m 
m 

m 
m 
m 

Mw 

m 
m 

m 
m 
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Location 

Client 

-Current 

The power development has 
units, each rated at 125 under 
provided for a fourth unit. The 
in 1973, and the estimated 

The was called the Phasorr, Power 

0 R 

B U R M 



location 70 north of Laos 

Client 

Value 

The 
The 

1966 - 1971 

(Approximate capital 

Engineering management and supervision of the design, construction and 
initial operation of the Nam Ngum Project. 

As engineering managernent consultants, Acres was responsible for the 
administration and supervision of the execution of the project. Acres 
work included: 

the review of proposed designs, schedules and construction 
procedures; 

the control of the methods used for the supply of materials, 
equipment and services; 

the review of specifications, the supervision of tendering and the 
awarding of contracts; 

the certification of payments due; 

the preparation of cost estimates and expenditure forecast; 

the direction of accounting procedures; 

the preparation of progress reports; 

the supervision of initial operation, and training of operating and 
maintenance staff. 





t 

on, 
l'lVIIVII\.IUll~ J ver., 

area acres~ and 
area over years~ 

, economic and ~n.~m~•n 

opment at Tygart for 
i ng from no change in 
er.t to progressive 1m1 

augmentation and flood control 
ment, with re- ation of flows 

The stu~y wi also examine the 
storage f~cili at two potential 
as a lower r, Installed 
ranging up to approximately 3000 will be 
depending on the site location and the volume 
storage diverted for pumped storage purposes. 

The study will involve assembly and review of baseline data 
and identi fie at ion of potentia 1 economic, so cia 1 
environmental impacts of the various alternative scf11emE~S 
The progt"am will also include the development of alterna
tive generation expansion p1 ans for All Power 
Service Corporatlon system to assess the abi 

to absorb power from 
Project 



Client 

Location c. 

Value 

The involves a program of both office and field mvest.1gateo'n 
at thH of preliminary designs and 
tive evaluation of both pumped hydro (UPH) and ......... nnrae>,~c-r:~ 
air energy (CAES) systems. The program is devoted"'""'~''-'""""' 
hard-rock ca·.~am siting applications, and includes the of de-

outline and firm estimates of cost and schedule. 

Specific objectives of the UPH study includ3: 

Identification of the most appropriate ...... ~~ .. "'1·•nn head in relation to 
available pump/turbine equipment 

Development of a suitable heavy hoist system 

Development of the least-cost approach to the excavation of the 
lower caverns 



1 - Establishment of criteria and on power 

Selection of the site and nv.r:: .. tnHin':3FH 

"'"''"'
1"'1l"""+·"'"" drill hole to 

Formulation of the optimum facility configuration including the 
assessment of alternative machinery options and of 
the economics of major underground openings 

review of the and environmental aspects of 
at the level and at the selected site 

Task 5- of arrangement drawings and outline speci-
fications for both the proposed facility and for a demonstration 
facility 

,n. .... n.-.t- .. ~ .... -~-i .... ..., consultants to Acres for the study include Jacobs Asso-
ciates of San Californi3, NUS Corporation of Rockville, Mary-

Terra Tek Incorporated of Salt Lake City, Utah, and G. W. Tiley & 
Associates of Ontario. 



Location 

Client 

Year 

Value 

Release 

A feasibility study and conceptual construction cost estimate for two con
ventional pumped storage facilities, utilizing a common upper reservoir. 
The first installation studied would comprise four reversible units 
825 MW at 550 feet net rated head in an underground powerhouse. The 
upper and lower reservoirs for this plant would be obtained by .onl:::.rn.o. 

rnent of the reservoirs associated with an 2xisting 640 MW pumped stcrage 
plant already in operation. The facility would also include two main step
up transformers located in a separate gallery. 

The enlarged upper reservoir would have an area of about 350 acres. The 
lower reservoir, about 600 acres in area, would require raising of existing 
dykes to a maximum height of 90 feet. A 120 foot high protective struc
ture would also be required for the existing surface plant, to be construc
ted with minimal interruption of power generation. 

The second installation would consist of a 'five unit 640 MW underground 
plant using the same upper reservoir and a lower reservoir planned to be 
constructed for flood control purposes. 



Loc:.:tion Massachusetts 

Client Wholesale 

Year 1978 

Evaluation of the potential benefits of the MM\:VEC membHr utilities of 
the development of available hydroelectric facilities to meet forecast de
mands through the year 1989. The study includes the eval
uation and ranking of potential hydroelectric and pumped storage 
including: 

- construction of new facilities at hitherto undeveloped sites 
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installation of power generation facitities at existing dams at which no 
such facilities currently exist 

rehaQ,ilitation, redevelopment and/or expansion of existing or aban
doned hydroelectric installations. 
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Client 

of alternatives for increasing the nH•<"'~,.r ... .a&at"'t·r•l"' 

from existing plants along the Oswego River was t".nlrnn.u:.,·on 

lrn~',.., 11711"'~"~ storage development within the square mile basin under 
flow regulation constraints combined with potential modifica-

tion at plant sites were cons1dered. The study provided a of the 
possible alternatives available to Niagara Mohawr for of 
the hydro-potential on the Oswego River. 

Detailed analysis was made of the flow regulation constraints because thr: 
Oswego River is a major source of water supply for the Erie Canal 
system. An important aspect of this study was the consideration of the 
"Finger lakes" recreational area. 

The capital cost of plan implementation was estimated as well as annual 
operating and maintenance costs based on Federal Power Commission 
Guidelines. 

11/78 REV. 1 



Location 

Client 

Year 

A carried out as part oif the environmental 
830-MW Dickey-Lincoln Srhooi Lakes in the state 
Maine. The primary objective of the study was to evaluate the econom c 
and environmental impacts of alternative power and enen 

options on the New through the year 2000. 

Two system capacity and energy forecasts were derived for the stw iy 
period, one under conditions of current load growth and energy consen a
tion expectations, a second taking account of the probabie effects Jf 
implemertation of load manage'l1ent. 

Annual system costs were computed for the 20-year period from 19 31 
usi'lg the General Ebctric OGP-3 program. A comprehensive ranae of 
poteni:::'llly available generation and storage alternatives were consider. ·a, 
including nuclear, conventional thermal, gas turbines, hydroelectric, co n
bined cycle, geothermal, tidal, fuel cells, magneto-hydro dynamic, sollr, 
wind, conventional and underground pumped hydro, batte;·ies, Is, 
superconducting magnetic storage, thermal storage and compressed :~ir 
storage. 

A total of ten options were selected for inclusion in system generat on 
expansion plans on the basis of techn;cal and economic feasibility wit 1in 
the considered time frame and minimum unit size requirements consisi mt 
with the scale of system expansion. 

Capital and operating costs of the selected alternatives and optim11m s 'S

tem expansion plans we'{e developed for the two forecasts, , Jsing t le 
OGP-3 program, both with and without the Dickey-Lincoln project. T\1 o 
variants of the Dickey-Lincoln project incorporating pumped storage we ·e 
aiso considered. System reliability, spinning reserve, scheduled mainte l

ance and forced outage requirements were stipulated. Fixed, operating an 1 
maintenance and fuel costs for each option, including transmission, wer 1 

factored into the evaluation of system costs for each year of the stud' 
per·iod. 



exp<JnS!On programs were thus on the basis 
of minimum cost. Results 01 the study were incorporc:ted in a series of 
five reports, rart of the en1'ironn1ental ir11pact statement. 

i =SMAll PRIVATE UTiliTIES 

UTIUTY SERVICE AREAS 
IN NEW ENGLAND 



Location 

Client 

Year 

Vermont Electric Inc. 

1975 

The primary objective of this study was to evaluate the potential benefits 
(if any) of the VEC system of the introduction of hydroelectric or 
storage capability to meet forecast load demand to the year 1995. 

This Cooperative ha.s a peak demand of 25 MW and currently 
all of its power requirements from large neighboring utilities. Sources in
clude nuclear, coal-fired thermal, gas turbines and run-of-river h\lrll'"'"'"'' 0~"

tric plants in which VEC has various interests either in the form of part 
ownership or long-term power purchase contracts. 

Potential hydroelectric and pumped storage developments were identified 
and ranked. Future system loads were evaluated to the year 1995 and 
power purchase costs for available New England sources were compared 
with fixed, operating, and maintenance costs of available 
or pumped storage sources. 
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Client 

location Volta Ghana 

The developed a generation expansion program to 1995, to meet 
the forecast electrical load of the Volta River Authority system. The 

undertaking was the detailed feasibility study of the '"~'''-""'"' 
of the Kpong hydroelectric project on the Lower Volta Kiver. 

The feasibility study included hydrological, topographical and 
surveys, drilling and test-pit exploration, ecological assessment, 
sociological impact, preliminary designs and cost estimates. 

·1-he existing generation and transmission facilities were studied to 
determine the present system capability. Available data on 
hydroelectric and thermal power projects in Ghana, including 
were reviewed to establish a ranking order of the projects on the basis 
of energy cost and power capability. As a result of the stud alternative 
generation expansion programs were studied by computer simulation of 
the V RA system to 1995. 

Detailed economic analyses were carried out in selecting the best 
generation plan, and the pian was further subjected to economic 
sensitivity testing for capital cost, discount rate, fuel cost, and variations 
in foreign currency values. 

significant aspect of the project was the need to compress the 
schedule in order to meet the foreseen critical construction program f<.:r 
the Kpong project. To meet the study deadline, the main engineering 
services were performed by a study team in the field. 

08/78 Rev 1 



Location Thailand 

Client of Thailand 

1967 

Comprehensive studies of the electric pow :r 
system of the EGA T, of the present and probauie 
system, and of the possible sources. both hydro and thermal, of 
additional generating capacity to determine the means for 
optimum use of ail available water resources. 

The studies involved the preparation and use of a digital computer 
simulation model of the system. The effects of future irrigation 
development in the areas supplied by each of the Ping and Nan rivers 
were fu liy integrated into the simulation. Ail reservoir releases in the 
model were governed by irrigation demands derived from a study of 
probable cropping patterns, incorporating both single and double 
cropping of rice in combination with other crops for a complete range 
of hydrological sequences. Various rates of growth of the irrigation 
systems were used in the program, and optimal degrees of development 
established. T'1e effects of water releases for irrigation and power of the 
flow regime below the confluence of the Ping and the Nan, particularly 
as regards salinity intrusion at the mouth of the river systen;, were also 
integrated into the study. 
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Location 

ient 

Year 

A study designed to examine the tech1.ical ar.d financial aspects of under
ground pumped storage which require research to confirm [heir 
and to provide the level of confidence necessary to encourage further 
devel apment of the concept. 

The study includes a review of all available material dealing with under
ground pumped storage. Pote:1tial areas of research to the 
concept to demonstration plant stage are listed and were reviewed with 
utilities and manufacturer~ The results of the study are in a 
comprehensive report to E P R I. 



PUMPED STORAGE STUDY 

Location Ohio 

Client 

Value 

American Electric Power Service 

1972 

Two reports (Phase 1 - Preliminary, Phase 2 -- Technical and Economic 
Assessment) of the feasibility of the construction of an 
pumped storage development at Muskingum, Ohio. 

study of an underground pumped storage to a 
gros,; head of approximately 3,300 feet between the surface pond and a 
lower reservoir to be excavated in a selected stratum of the Lime 
'~quence. Installed generating capacity of 2,500 Mw for a 
daily 1 O-l1our generating cycle. 

The study included preliminary layout and sizing of the plant to house 
twelve separate pumps and turbines rated at 208 Mw. The 
examined access, construction techn;ques, scheduling and equipment 
handling and installation. A detailed estimate of cost was developed for 
the project for comparison with conventional surface-type 
storage. 
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conference was d in London on 7-18 
and presenting the cri t i ca 1 factors 

of Hiant projects The ngs 
ten essays, each of ich addressed a sepa 

was presented from a di 
uded a Financ-ial Director 

President of a consult i 
on management company, a 

nsurance company, a and Partner in a 1 
i rman of a Government Corpor2t ion i nvo 1 

ces, the Managing Director of an 
firm, the Executive Directcr of 

of an international publi ng group 
devoted to oil matter~s, and the Executive Director 

tment consulting firm.. tJe are pleased to ude 
team both engineer and the construction 

group of conferees~ Their papers are reproduced on 

n Warnock, Vice President and Manager of the Power and 
for Acres American Inc., addresses design risk and 

ment, particularly as it pertains to the Churchill Falls 
second paper, Mr .. Frank P. Moolin, Jro, discusses effective 
ment organization as it pertains to the construction phase. 
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J GAVIN \'~>,r ARNOCK is a Vice President of Acres American Inc. and General Manager of 
their and Civil Engineering Group. An honours graduate in mechanical 

from Glasgow University, he later obtained a Diploma in Hydro Power fn_':rtl 
Following a 1,otal of 20 years with the English Electric Company, he 

to Canada to join Acres, an international consulting finn. \Vith Acres, he was 
involved in a number of major hydro-electric projects including the Churchill Falls power 
oe,;el\)prneJ'lt and the Bay of Fundy Tidal Power projects. Mr \Varnock Jed the preparation 
i:; 1967/8 of the comprehensive documentation which supported the placement of $550 
million first mortgage bonds for Churchill Falls. He has lectured widely, particularly on 
"",;"" .... o,..,....,,.,r~ engineering and the future of energy. 
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addn:.'""' dealing wi! h the e.s~enl ial need for a 
all a-,pects of giant projects to ensure their suL·ce..,s, Allen 

identified a range of 'S l - $15 billion into \vhich they might be clas~ificd. \Vhik 
size·. in monetary term;, and financing need, is often the mo'>t 
characteristic of a project, other factors such as logistic;, influence of the 
natural manpower and technical complexity can aho call for the 1 

supc1 ior performance in reaching the most demanding go<Jis \vhich are set. 

might list possible ingredients of a giant project as:-. 
financial commitment 

Product or service of relatively high value 

Involvement of many thousands of individual people ( l million to nlillion 
man hours per month has been suggested as a "threshold" level for 
projects) 

Difficuh location, dimate or terrain 

Widespread project area involving logisiic and construction management 
difficulties 

Schedule for construction of 5 years or more 

Environmental impact demandinr great care 

Technological advances and/ or complexity 

Enterprising sponsors or owners capable of takmg- albeit well consid~rcd
risks 

Timeliness 

in the extrerae cases, an element of irnprovemem of the quality of life and 
possibly a change in the social order! 

We would find that most, if not all, these ingredients are involved if we are 
consider~ng a wide variety of giant proJects:-

(A} petrochemical complexes 
an LNG system spanning from North Africa to USA 
desalination plants for national demand 
northern and transcontinental pipelines 

(B) an offshore oiJ field development 
a 7600M\V hydroelectric project on a major international river 
nuclear power plants of 5000MW or more 

(C) mineral resource developments 
a rapid transit system for a major metropolitan area 
university or military cities ill the ?/Hddle East 

These mighi weH represent (A) $I000m \ .. ' $1 ')(,Om, (B) $5000 to $10000m and {C) 
$1000m to $5000m projects, all ol a g:nn1 ~a,ture. The scale of these projects in 
re]a:wn to earlier undertaking-: which \!'. t sin1ilar, or smaller, demand is influenced 

a number of factors. The world population is growing, and its demand for 

.P 
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in 1 v1nnte and 
1 IL'" i!ICrc;!·(·d dr;1111:1! 

e~~:;dal i(m <..u-.Llinn! ;tl 

ha" doubled. tn.:-t1J,:d and n L'l1 

en year" ,)f progrc-.-, from t lw " 
)'d the '' ) <l fC\V 

in !hi..., paper to rcfkl"l 011 lhC !C<.,t C\!)Cricncc of a very 
1970s to shmv how n1<magemcnt of 

management contributed to its ac"-·cmlplishmenL comments arc based 
now ''ell proven, succcs ... Jul lllHJcrt<lking 0f the Cl.urchill Falls Power 
,..,,.,"''·'·····rl many of the most succc',sful lcdmiqucs for the successful 

Churchill Falls involved a total capital co...,t of some $965 rnillion at the 1967 
estimate lcvd over $2000m at today's values); a spanning seven years; 
labour force peaking dt 6300 :md then applying about 150,000 man hours per 
month; a project area of 2500 square miles; movement to a remote site in Labrador 
of Y4 million tons of materials, supplies and equipment; a mammoth · 
a frontier environment with many, many challenges. It had many of the 
project ingredients. It demon';trated, with its laudable success, the merits of a multi
disciplinl.i overview from the outset of the project and zdopted as a 
technique for ensuring confident and successful management throughcut. 

Design (a~ well as the risk it imposes) and engineering management V•'Cre prime 
elemenh in the approach to Churchill Falls and are equally and vitally imporwnt in 
today's giant project. Design of the project defines its fon1• ··nd substance. 
Engineering management sees th3t the project is built in or, 1n1l!m fashion to meet 
design and financ:aJ requirements. 1\lany olher factors play important roles -
construction, manufacture~ quality assurance, commercial risk assessment and 
control, insurance, risk analysis and contingency determination, contracting 
and, abo\ e all, project management of the total enterprise to ensure a certain 
succes~. 

Design of a major project encompasses the initial conceptual pla!lnir.g, preliminary 
engineering and feasibility study work as well as the "engineering" of a. 
from the "release date" for actual construction to final completion. Design 
may, in fact, also be required during initial phases of operation and later to 
minimize future maimenance needs. 

Design risk enters the project picture at its inception. Initial plans, and engineered 
approaches to meeting them, ir.volve risk. Questions may well be posed - Is the 
design based on proven technology? -- Does it involve appreciable increase in a 
scale of application adequately proved in the past? - Is the "capacity" for 
throughput teasonably assured? - \Vhat arc the prospects for obsolescence? - Is 
the scope adeyuately defined for a reliable capital cost (stimate? Are operating and 
maintenance expenditures reliably determinant? - What are the risks? 

\Vhen dealing with the issue of "design risk" we should explain at the outset that. it. 
is not the role of the design<2r, nor of the engineer, nor of the manager, to assttmc 
risks arbitrariiy. However, they each have a vital responsibility of identif.ving those 
risks which may be associated v.:ith a variety of approaches or courses of action. 
These risks must then be thoroughly analyzed and presented to the own-:r for 
ju~gement. It is the owner who must decide on the vital project i<..sues, and it is the 
role of the manager and the engineer to ensure that all facts are prescmed in a way 
thal a sensible and informed decision can be taken. Close integral ion of the 
engineer's and manager's roles, as has been achieved in modern project n1anagcment 
concepis, has proved to be a most effective method of controlling risks and of 
achieving the dern.anding goals set for giant project~. To a substantial 
pmential design risk can be kept in line by effecTive engineering managemenL 
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us foi!ow a typical project over its comsc from initial concept to 
when and what input can design and engineering management in 

a prescribed goal? \Vhich style of managmcnt is most to 
modern projects, and how does it interface with other vital clements of a 

~tr ucture'? 

\Ve shall be looking at these elements, and at management, from the point of view 
of providing the necessary degree of protection to the owners' capital funds in 
accomplishing th.e goals he has set. We are primarily concerned with bringing a 
project into fuH realization in a form which fulfills all its initial commercial 
objectives and fully lives up to the fundamentcd financial performance for v.'hich it 
was launched. 

a) Traditional Approaches Inadequate 

It will become apparent that traditional design and engineering approaches 
are usually no longer appropriate in that these did not always adequately 
address the true business needs of the owner. Certainly traditional 
engineering approaches have led to many fine engineering achievements. In 
the majority of cases, the owner's objectives have also been met. In many 
instances, ho\vever, failure to mold the engineering design need to the overall 
requirements of the project's economy and viability has led to the failure to 
initiate the project at all, or else, which is perhaps worse, to a project w;1ich 
was built but which, in fact, falls short of true eccmomic viability. Th<: 
bigger the project, the greater the commitment of capital funds, and the 
greater, too, is the need for assurance of true economic viability. 

b) Th~t Course of a Typical Project 

- Concept Phase 

Let us journey through the course of a typical giant project from concept to 
complerion. ln Figure 1 the initial schematic plot of a project plan w project 
cost relationship is shown. Because we are are at the concept stage, various 
alternatives are ·still being considered and submitted to coarse optimisation; 
differences in scope, in output, in arrangement, have all to be taken into 
consideration before achieving the near optimum plan at which capital 
available funds, or achievable funding, will match a desired commercial 
performance. 

We may reach this stage many months, or perhaps years. ahead of a final 
project release date. The setting of an initial project plan may be followed 
by a substantial amount of study, review, evaluation, and more than one 
"back to the drawing board" operation. Finally, the plan is accepted in its 
broad conceptual terms, estimates are refined, schedules are constructed, 
economic viability is established, and "bankabihty" accepted at a 
sufficiently high level of confidence. 

- Project Release 

\Ve pass from the conceptual pha-e to project initiation, and the course of 
the project is shown on Figure 2. Refinement of engineering and cost 
estimates may now have led to some reduction in demand for capital funds. 
However. this demand must comprehend prudent provision for cost 
escalation. for contingency funds, and for the necessary level of completion 
guarantee. The ceiling capital budget cost is established within which the 
project manager. operating under the direction and control of the owner, 
must perform. 
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life \vas if escalation did not a brutal 
uf economic considerations, if no variations from the 

the project cost ~?.S shO\vn for he '' 
" could be projected out to at the sarnc I 

The course of the project from initiation to 
from either variations or influences which may 

be of many kinds. The engineers and management have to 
variations continually in balance, clearly identified anu under 
review. can both still do much to control and constrain such 
variations. 

One reliable method of doing this is to institute regular capital cost and 
Pnon·tPPriT1iO reassessments of the v1rious work package elements of the 

Such reviews might well take place at 30 per cent and 85 per 
cent levels of engineering completion at which some flexibility still remains -
albeit diminishing as time proceeds - to permit an effective measure of cost 
controL As this process goes on it is important that sufficient freedom is 
maintained for additional design and engineering input to achieve~ possibly, 
lower cost construction alternatives. As long as there is a net saving, the 
engineering effort (and cost) is nearly always well worth\vhile. 

- Engineering to Construction Phase 

\Ve proceed past the 85 per cent completion level to the point at \vhich the 
design package definition is complete. We are now ready to go for contract 
bids. Prudent project management calls, at this stage, for a further detailed 
and complete "contractors type, estimate against which bid responses will 
be measured. This estimate must take into consideration the form of 
contracts proposed and likely contractors' reactions to this be it fixed unit 
price, fixed lump sum, target price, or a blend of fixed price and cost 
reimbursement. 

At this stage, the vital comparison will be the design and engineering 
achievement against the best estimate of competitive bidding in the 
construction marketplace. The actual bidding stage is. of course, the next 
and more conclusive test. 

At this phase of the engineering-design-management process, there may be 
recognition of a demand for additional capital funds from the "provision 
for escalation" to meet cost increases arising from price inflation. There 
may be, furthermore, either positive or negative variations in the capital 
funds set aside as a contingency aHowance. 

A conscious decision must be taken whether to cover any departure from the 
original plan by drawing on contingency amounts, or whether re-engineering, 
re-packaging, or re-negotiation could be relied on to bring anticipated costs 
on target. It is imponant to leave any disposition of funds from the vitally 
important "cushioning dements" to the clear discretion and control of the 
owner wit.h the project manager having to justify fully and conclusively the 
need for variation from the original plan. 

It is readily accepted that even at the construction contract award date all is 
not as certain as the engineer would wish. Unexpected circumstances may 
arise, unforeseen conditions may have to be met. Today the question is 
regularly raised as to where the risk of such potential variations is best 
carried. Experience would show that the contractor should be held 
responsible for those condition~ and circumstances over which he has proper 
and ;;;ffective comrol. Those conditions which are likely to be unforeseen, 
which are not conducive to measurement or assessment, and which reflect 
true risk, should be assumed by the mvner, vvith the projccl manager 
performing, to t.he best of his ability, his role of minimizing to the greatest 
possible extem, variations from plan and cost. 
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Ri~.hs and \Vork 

Severa! Glsc-, of major rontrach, where unn:a-.orl:.tb!e 
on !he contr~h-·!or'" 

The practice can rcsuh in bids at cost 
contractor must cover himself to the best <lssc-.'>merH he 
the outer limirs of risk - and then add a little bit more! The 
Transit in San Frami.:;co and, more the 
Underground Deep Tunnel Project, arc cases where the attempts to" 
otT' too many of the risks in contracts with "global'' have. 

worked against the O\Vfh::rs' best interes\s. In both cases, on 
a more lirnited contract package basis allowed for a better 
more competition from contractors, and for a 

The day of the lump-sum firm price--total responsibility--contract at thr 
project scale has surely gone. Vv'hether or not it \vill ret urn is a matter for 
the future to tell 1 and I would hope for the engineering contracting 
at least to controL With the size of projects rapidly mounting to kvcis which 
naturally demand many, many "players," the newer forms of project 
management and the owners' acceptance of risk arc more likely to be the 
formula for the future. Even in the Middle East market, the desire for 
sum turnkey responsibility may be reasonably expected to give way w the 
more modem mode as confidence develops in the more equitable 
reimbursement systems which benefit both owner and contractor. Already 
substantial project managed work under these arrangements is underway in 
Saudi, 1rabia; we are heavily involved in the project management of the 
5220 million high voltage electric pO\ver transmission system in the Republic 
of Iraq and initiating work on a very large, multi-purpose power/irrigation 
project in Iran. 

- Construction 

l turn next to the implementation of the giant project. As likely as not, 
design will only be partially complete at the time that mobilization and 
construction begins. For this reason, close integration between the 
engineering and construction management elements of the project can be a 
very real advantage. Subdivision of the overall project into discrete work 
packages v,:ith dearly defined interfaces wi!J enable those elements requiring 
an early start or advanced procurement to proceed in the full knowledge 1 hat 
subsequent engineering and consideration has \vell established 1natching 
points at which the "package" links up in the overoll scheme of things. The 
rnain objectives of the contract package approach are to limit commercial 
risk and to enhance competition. 
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The Churchill Fails Power from ll!'C 

launched in the 1950's Britbh imerests t.o 
and power resources of pari 

'"''"'"'"'"to join Canada's Confederation in 1949. Britic,h 
. secured the rights for and ,-~.,.u'"""'·~"~ 1 '"n' 

".-.~ .... .-•• ,.,.,, conditions. of very areas of hitherto 
nonhern territory. 

in the 1uiddle, at 53 degrees North and 63 occurred a 
.,...,, .. ,.""""'··~...,, \Vaterfall - the Hamilton Falls (subsequently renamed 

Fails) on a river of that name which drained the Labradt)r 
Plateau to the Atlantic Ocean. After ten years of flow gauging and field 
survey the prospects of developing the enormous power resource of this 
.......... , ...... .,. hydroelectric generating site became reaL An average flow of 
nearly 50,000 cubic feet per second feB over 1,000 feet to a 
continuous output of over 4,000,000 kw at an exceptional location \vhere 
g:reat volumes of storage capacity could be created without any truly 
dam structure. 

After many years of considering relatively modest development plans of, say, 
1,000,000 kw at a single stage, circumstances arose in 1963 where the bold 
venture of total development in a single stroke, became feasible. The size of 
the eiectrica1 systems in Quebec, Ontario and New York State were such thm 
the enormous energy output of over 3Q billion kwhr per annum could be 
absorbed. Electrical transmission systems operating at extra high voltage 
became technically feasible permitting the Churchill Falls output to be 
carried 800 miles or more at an economic cost. A concept for the practical 
development of the power then emerged to permit the e\ploitation of the 
opportunity. 

b) l>roject l<"ormu!ation 

Despite the ent:.llsiasm and dedication of the proponents of the 1963 plans, 
the day of the project had not yet arrived. Difficulties arose over the 
negotiation of acceptable terms under which the energy and power of 
Churchill Falls could be "wheeled" through I he Province of Quebec. The 
"concept" was given three years in which to marure until steady increases in 
demand made development at Churchill Falls almost imperative provided 
confidence in investment could be secured and financing arranged. 

In late 1966 the project was launched in earnest. The plan of development 
involved retaining the flow of the Cnurchill River in vast reservoirs on the 
Central Labrador Plateau created by structures built ov'er the river above !he 
Falls and at low points around the basin, to create a great saucer of 2,500 
square miles in area. The flow from an area of over 25,000 ~quare miles was 
to be collected in the reservoir. Adopting what was knmvn as the "Channel 
Schemet" the regulated flow would be·led 16 miles downstream from the 
Falls, through a series of lakes, rivers, and forebays on the plateau to a 
point \Vhere, within a distance of just over a mile, hydroelectric power could 
be developed under a head of 1,060 feet. installed capacities of 4,500,000 kw 
were being considered wilh EHV transmission to the Hydro Quebec system 
about 126 miles from the power site, and from there another 650 miles to 
MontreaL 
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the Churchill Falls 
yet UJHlcrwk~..·n - a fir"! mor!g<n'-c 

5550 millien (-.ec Kim Brooker's paper). Orhcr of <..imibr 
remain for us , and individual 

be much greater. With csca!at ion in material and ser\'icc cu<,~ <>, the 
billion dollar of the 19fiO's becomes the multi-billion 
of the so~s. h becom~:~s increasingly difficult in of 
escalation to estimates and final cost in proper 

This in itself requires a high of management sldli 
methods of \vhich clearly identify project and demand 
that this on cont ingenciec;; and provisions ft r escalal ing ro~ts as work 

The 

\Vhen the prospect of development emerged in 1963, Churchill Falls 
(Labrador) Corporation (CFLCo) formed by Brinco as the owner to 
undertake the project, had a relatively slender corporate organization. It 
required the support of an engineering and management group capable of 
undertaking, v>'ith confidence, the largest project yet considered for 
financial backing. The owner chose to arrange a joint venture of Acres and 
Bechtel, to be known in subsequent years as "Acres Canadian Bechtel of 
Churchil1 Fa11s" or "ACB," to take responsibilit:; for engineering and 
management of construction. 

During the three year~ of deferment of the project from 1963 to 1966, ACB 
quietly prepared for the "project release." This came in April i 967 
following six months of active preparation work involved in updating of the 
approach and estimates. In the 3,000 days which followed, the project took 
shape - at times in the face of some drastic setbacks such as a transportation 
strike which isolated the site for a whoie summer, and a tragic air crash 
which wok the lives of six of the very top executives of CFLCo and ACB -
and finally Churchiil Falls Power Development was completed on budget 
and substantially ahead of schedule, a rare achievement on any project of 
such size, complexity, and rernote and difficult location. 

As mentioned previouslyt the owners' corporate organization was stili at a 
formative stage when the Power Project was launched. It was necessary for 
the engineer manager to provide virtually all functions required for the 
project undertaking except those associated with public affairs and 
government relations. The interrelationships are shown on Figure 3. CFLCo, 
of course, undertook its major responsibility of arranging the provision of 
financial resources to undertake the project. A closely linked client/manager 
organization evolved; the latter having a direct reporting link to the 
President of the Corporation. Within this group there was a wide variety of 
applicable multidisciplinary skills and major project engineering/constrw.:lion 
experience. The ACB engineering and management organization was set up 
with separate but closely coordinated groups attending to the engineering 
and construction matters as ~hown on Figure 4. Operations, contracts, 
labour relations, construction, and engineering each had a senior manager in 
charge. Functions were delegated, reporting to each of these managers, to 
cover all a"pect-; of the project needs from local field support in Central 
Labrador to logistics and to procurement of the equipment, supplies and 
contracting services. 
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now to the subject of risk and \\ c 
lhe Churchill Fall" Power Projccl '-IC\cral l<tlll area" 

\vherc ri<>k'> had to be appropriate approachc'> ~tdoptl·J and the 
con~,cqucnccs of error covered. 

Basic to the whok project's success, the prime clement which involved nsk 
was the determination of average energy out put. This value determined the 
scope of the pmvu contract and the revenues to sustain the project. 

roltos~lG:il records for the area were sparse. Flow guaging records 
extended over only nine previous years. Precipitation : 'cords \\'ere available 
at a few points in Labrador. Reliable forecasts of water runoff, 

had to be made. The methods adopted involved the reconstruction 
hydrograph, appropriate to the Churchil! River Basir~. by 

rar1SPOSJJ1J;?. ihe records from other neighbouring watersheds where long-term 
n1easuremcnts had been made:. The Saquenay and Outardes Rivers bore a 

dose relationship to the Churchill River, and ming mult!ple 
linear correlation techniques, a 34-year ''transposed" flow record was 
constructed. This, together vv'ith the nine years of record established, with 
reasonable assurance, that an annual flow for the 43-year period could be set 
at cfs. 

There \vas stili a design risk involved. Could periods be anticipated \\·hen9 
to suc~essive years of low flow, power contract obligations could not 

be met? Using probabilistic approaches and lV1onte Carb techniques, the 
~.~ ................... risks over an extended theoretical 5,000 year period were computed 
and found to be acceptable. The amount of storage in the reservoir system 
....... ,, .. ,.,,.0,... a means of lessening year to year risks of flow deficiency. 

Computations were repeated month by month throughout the simulated 
period, reservoir rule curves were established and live storage 

volumes determined which would minimize the amount of spii!Rge and 
provide an assurance that the contract energy deliveries would always meet 
the project financing 3i1d revenue requirements. Consideration was given to 
reservoir volumes ranging from 900 to 1,300 ~illion cubic feet, and a level ot 
1,100 biHion cubic feet finally accepted as the optimum. 

(There were, incidentally, risks invol-led even in establishing these holding 
capacities of the reservoirs as geodetic levels had to be extended well over 
150 miles from the power site to determine the necessary crest heights of the 
dyke structures.) 

Finally annual energy output levels were compute~ based on the flow 
records. A plot was construcied shc,wing the range of the highest and the 
lowest energy output in numbers of successive years. Based on the 
constructed hydrograph, it showed that long-term output of 34.5 billion 
kwhrs could be assured ov~.:r a 40-year period. 

- Underground Facilities 

The site of the Churchill Falls Power Development is on the Canadian 
Shield~ a massive rock formation of granites and gneisses. Earlier 
developments, engineered by Acres, along the north shore of the St. 
Lawrence River had shown that the huge underground pmverhouse 
construction required was a practica! and economic alternative. The site at 
Churchill Falls, where a drop of over 1,000 feet could be developed within a 
little more than a mile, presented an interesting opportunity for penstocks, 
powerhouse and tunnels to be excavated at a depth of up to YOO feet below 
the surface. Major design risks were involved and measures had to be taken 
to cope with them. Superficial geological exploration showed some 
indication of fault zones which could lead to difficulties during construction. 
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drilled O\ tr tlic 
U!C o!" h~.-· '-Ub-:-.urf:_il'l' 

intcr.,ccted a fanh ~md ing prac! icc 
relot:~ni~•n of the "itc. 

of a~;..,umptions \\ClT made concerning the in-situ 10ck strc'\s \vhich 
could not determined until cxcavat ion had advanced. 

were a\ ai !able to cover a 1 angc of st rcss condiiions that 
Optimisation of penstock and tunnel costs and 

losses finally fixed the general position of the which 
was orient2.tcd to suit the ;;;ness and joint patterns found from initial 
cxcavat ions. 

Excavation involving 2,300,000 cubic yards of rock proceeded on program 
with close integration of engineering, rock mechanics judgement and 
construction. Risks vvere well anticipated -~.Jh.l adequately managed 

- Generating Unit Capacity 

Another interesting aspect of engineering management of a risk arose 
in the selection of the capacity of individual turbine/generator units, finaily 
set at 648,000 hp or 475,000 k\v each. This Vlas a substantial advance over 
previous unit sizes adopted in Canada or, for that matter, anywhere in the 
world. Ten years earlier the largest unit was 150~000 hp- five years earlier 
the level of 200,000 hp had been reached, so a major increase in size was 
involved, with inescapable risks. 
Each step - the first at Bersimis l for Hydro Quebec, and the second at 
Chute des Passe for Akan - had been taken by Acres as engineers in the 
interest of overall project economy. At Churchill Falls it had been 
determined that the largest units, compatible with good engineering practice, 
should be adopted to achieYe maximum economy. The operating head of 
1,060 feet was relatively conservative for the Francis turbine machines 
adopted. The size of runner dictated by transportation limits (tunnel sizes on 
the Quebec North Shore and Labrador Railway) was \vithin previous 
practice. The combination of the high head and the large size was new but 
considered vvell within the state-of-the-art. And thus units of unprecedented 
capacity were specified - but only after exhaustive discussions with turbine 
and generator suppliers and designers. It so happened that the combination 
of speed (200 rpm) and generator output {475 Mw) led to an acceptable air
cooled design and a technological advance to water-cooled stators (a step not 
without risk) was avoided. 

- Total Station Generating Capacity 

Total instalied capacity also required careful engineering and management 
judgement. The terms of the power contract with Hydro Quebec were based 
on payments related to capacity and to energy delivered. The kw capacity 
which could serve the Provincial power system was of crucial importance; 
and, in recognition of this, high penalty payments were incorporated into the 
contract which would apply if power deliveries were deficient. Never before 
had so much financial risk relied on turbine generator performance. 

Prudent judgement prevailed - an eleventh unit was added to the initial ten, 
at quite reasonable incremental cost, bringing the total station capacity to 
5,225,000 kw to meet firm delivery commitments at the connection to Hydro 
Quebec's system of 4,431,500 kw (with a slight reduction in summer when 
cooling was less efficient). 

- Confidence and Conservatism 

The selection process of turbine and generator capacities and, later, of the 
principle of dual transformation 18 kv/230 kv at the underground pO\ver 
p1ant and 230 kv/735 kv on the surface were typical of the prudent 
judgements taken to enhance reliability and confidence. 
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The of dams and dykes is of comment. 
structures \'>'ere required to contain the J, 100 billion 

square mile Smallwood Reservoir. The terrain covered 
structures was variabie- rocks- eskers (characteristic granular 

left by glaciers) - boulder fields - till - water and muskeg. 
comi)re·henslve examination by field exploration, sampling and drilling, 
\vould have occupied too much of the schedule. Carefully considered 
"risks/' had to be taken in setting out the scope of the many contracts 
awarded for dyke construction. Risks were not taken, however, in actual 
construction. Very close monitoring of foundation excavation allowed 
en:gmteering management to provide designs which virtually eliminated risk 
by adjusting the form, material and drainage of structures to match local 
conditions. 

constructed of the naturally available materials - granular deposits, 
impervious till, excavated rock, filter zones and clay - must be regarded as 
"living structures." Their condition is affected by the filling of the reservoir, 
by a change in groundwater conditions, by seasonal conditions, particularly 
freezing and thawing cycles. They settle and deflect - some dykes are 
particularly cantankerous! 

Engineering management jmposed stringent quality control during 
construction, and also an exhaustive program of monitoring after reservoir 
filling. Emergencies did occur, first on the initial filling of the forebay 
reservoir. This problem was effectively contained by rapid emptying and 
reconstruction of the dyke by construction contracting forces readily 
available through a prearranged contingency plan. Other incidents later vvere 
attended to by the addition of further zones of fill to certain dykes and by 
additional dr:Jinage of others. The monitoring still goes on - changes and 
conditions are meticulously recorded and the system is settling in to a 
healthy maturity. 

The 26,000,000 cubic yards (or over 50,000,000 tons) of nature's material is 
doing the job the designers intended. 

- Contract Package Engineering Interfaces 

So much for the highlights of engineering management of design risks. There 
were other contributions made to the overall protection of the project capital 
structure. One of particular significance was the contract package policy 
adopted. Historically, as noted earlier, major projects have often been let 
out to a single general contractor responsible for aH aspects of the work. In 
the mistaken belief that economy results, the practice has been to load risks 
and responsibilities onto the general contractor which should, by rights be 
laid off elsewhere. There has been some bitter experience and lessons 
learned. 

For Churchill Falls, contract packages were sized by the project management 
to encourage many contractors to bid. Their mobilization costs were met in 
fuH, and once on site they were available to bid on further work as 
appropriate. Those contract package contractors with expertise in earth
moving were able to concentrate on dykes; those experienced in work 
excavation came in on underground works. Altogether, 80 major 
construction and supply contracts Vv'CTe let, varying in size up to $60,000,000, 
but mostly less than half of this amount. 

49 



management input still an in execution of 
these contract For in~1c.nce, close li~~ison of !he contractor vvith 

and ro~.:k mechanics engineers \'\'<l:'l established to the 
patterns most appropriate to minimize overbreak and rock removal. Pn.x:ise 
"dental" excavation resulted in significant economy. 

assurance played a significant part in reducing risk. Those of us 
in major project undertakings today are very conscious of 

the boon and benefit of the highest possible standard of overall 
and qu1lity control programs now available. 
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it was decided that UU1'-'H'-'"'"' docmmentattlcm 
nn;auced which left no "'"''"'U'·" 

The completeness of the power contract 
em;m~eermg ....... <J"S"", reliability of construction cost \..::nuucn ... .,, 

aaieQtmcy of escalation and contingency provisions~ of sctleciUJle, 
were all to be supplemented with detailed documentation out the 
.., ................. ,.l"'h and the contractual policies to be CFLCo. The 
Clcontract packages" in which the work was to be the principles 
and basis of the "no strike, no lock out" master labour the 
insurance provisions, and the that were to be taken to meet an 
statutory obligations of the of Ne\vfoundland/Labrador were also 
to be treated in detaiL In addition, report::., plans, and estimates were 
required for the permanent townsite facilities~ the costs of this 
and the cost of operation and replacement expenditures. 
information systems were to be clearly defined and outlined. 

In order to meet potential questions concerning reliability, cost and schedule 
performance of the contracting industry, a review was made of "'"'''"'"""'''"'ru•p 
on large civil engineering capital projects throughout Canada in years 
immediately prior to 1967. It was recognized, too, that the general economic 
activity in the country at and particularly in Eastern Canada, could 
have a significant bearing on the availability of adequate contracting forces 
and on the competitiveness of bidding; so, a comprehensive project 
economic review was commissioned. 

The impact of future nuclear power generation on system energy costs was 
still another question that had to be addressed. A study was made of the 
likely trends in nuclear generation capital and costs over the 
40-year term of the power contract envisaged for ChurchiH Falls. 

A final document in the bond offering support series related to the 
assessment of project contingencies. A rigorous analysis was made of risks 
to which the project was exposed, and a comparison made between the 
financial implication of these and the contingencies provided in the capital 
cost estimate. 
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force anJ the separate related 
relevam to the issue of risk and 

m~•nagcmcnt. 

The risk for the Churchill Falls involved from all 
sectors of the manageu1ent team. Each element oft he 

one of " - "l\1edium" - "Low" or "No" 
"'"'"'"'""'''"tn ranges of potemial overrun and underrun were as~)U!lr!C(l, and 

of occurrence predicted from the combined of the 
construction and contracting groups. The analysis viewed 

overrun risk from two points of view as shown on Figure 7, h first assumed 
that overhead risks were related to 27 or so relatively independent 
components of the project. Then similar judgements were on the 
basis of 8 major dependent groups of cost elements. the fact that 
dependency \vas unlikely to be absolute, intermediate cases were also 
reviewed on a selected basis. 

•~~'"·-+<, .... aspect was the trend in the risk with the project schedule since 
investment institutions would be vitally interested in the level at the 

of financial commitment. In the case of giant projects, certain purchase 
and contract commitments may well be made by the time financing is fully 
in place and degrees of risk may be thus lessened. Churchill Fans risks were 
sensitive to this factor a·s shewn on Figure 8 and to the increasing 
knowledge, with time, of design data relating to field conditions. 

The outcome of the overrun risk analysis was the acceptance by the 
management and the owner of a "lin~ item" project contingency of S41 
milliori (or 7.8 per cent of the direct con~truction cost). That it could be so 
low (realistically as it turned out) is a tribute to the thoroughness of the 
design engineering, planning and costing. 

An entirely separate provision was made for esacalation due to price changes 
in materials, labour and services anticipated over the project schedule. This 
amounted to $102 million (equivalent to a composite annual average rate of 
4.5 per cent). The Churchill Falls Project was fortunate to some degree 
because its construction \vas completed before rhe days of two-digit inflation 
rates. Nevertheless, potential cost increases presented a severe enough 
challenge and a high degree of management skill and reporting methods were 
required throughout to identify clearly the project performance and the 
demand that this.placed both on contingency funds and on provisions for 
escalation, as work proceeded. 

It wili be appreciated that, with giant projects, risks, potential project 
delays, and possible overruns make the completion guarantee a critically 
important element of the financing plan. The level to which this must be 
provided can be determined with greater confidence if a first-class risk 
analysis is made by the design engineer and manager, on both the project in 
qLestion and on similar past undertakings. The technique of risk analysis has 
progressed significantly since the days of Churchill Falls; but, even then, the 
very extensive and convincing work done proved invaluable in arranging 
finance. 

c) Insurance 

The issue of confidcn<:e in design and project approach has a!so a most 
important bearing on the protection afforded to a project capital structure 
by insurance. It is vitally important that there is a dose and effective liaison 
at the interface between design/engineering/management and the insurance 

arket. Proper interpretation of engineering related issues to the insurer, 
clear demonstrarion of relative risks involved in the various elements of the 
project, and of the separation and distribution of these can be most helpful 
in determining proper levels and costs of insurance. 
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insurance 
revenue from 1ilf'"'"'"'" 

or transmit power and energy or which cau:-,cd loss 
of \Vater in the reservoir. considerations 

''"''"'"""''"u~nc were arranged at the start construction 
been sufficient progress and change in the insurance 

reappraisal of the situation. Once risks were 

The of the interface between design/engineering and the 
insurance sector cannot be too heavily stressed. This should be oe,,euJne~a 
the outset of the project in a collaborative spirit with the 
,....,,..,.,..,.,..,,...,,.,. information flow and the confidence of underwriters, thus 
nr.nalina to play the maximum insurance support. the interdisciplinary 

insurer and engineer can further assist in benefiting overall 
............. , .. 0 and the provision of completion guarantees. 
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of conservatism to build 

the engineering approach to the best interests of 

to work effectively in project management system 

field engineering to ensure quality and cost control 

to judge future operation requirements and assess costs 

.._.._, .. Luu ..... 5 involvement in project overview reporting. 

these contributions could well be made by -Nestern European firms and no 
doubt are made on a regular and continuing basis, It is not any shortage of 
en~~m;eermg talent that is holding back Western Europe's pursuit of giant projects. 

any giant project, three closely related functions must proceed in harmony and 
relate efficiently: engineering, management of construction, and project 
m<::matge,ment. Could it be from here that the predominant success of the North 

n-or.•ru•-:ln firms stems? They have been able to develop a style of operation which 
n"" ... .....,..tc a very large (a giant) firm to fit the needs of the giant project with the three 

properly balanced. In the case which has been reviewed in this paper, 
there was a deliberate blending of firms, each eminent in the prime role it ,..,,..,,,.,,;. 
Acres for hydroelectric engineering, and Bechtel for construction management 1 both 
having experience in overall project management of the style applied by the ovmer. 
With the combined effort in joint venture, the resources were there at the scale 
needed when called for. Systems were properly in place from the outset which 
employed the resources effectively. Design and engineering developed in close 
collaboration of the con~truction management team. There developed a proper 
recognition of the value of intensive engineering to achieve cost savings. There was 
a strong engineering/construction interrelationship in the field particularly on dykes, 
in underground works and for transmission line ·construction. 

Most successful projects have enjoyed good relationships and effective interfaces 
such as those that existed at Churchill falls. They are not the prerogative of North 
America, although I believe that joint venture groupings are, in general, more 
cohesive and successful there than in Europe. It is here that I would look for a 
possible guideline for future success: further development of the ability of the 
consulting engineer, the managing contractor and the project manager to work in 
truly dose harmony with a virtually integrated group. 

Another issue worth review is the question of organizational size in relation to the 
giant sized project being managed, engineered or directed. It appears that the 
capacity of North American firms to handle the larger capital works has had nmch 
to do with the extent to which the world's giant sized projects have grown. A 
current project wiH demand an overseas employment by a major, and already busy, 
U.S. concern of 1,000 staff and 30.000 tradesmen and others - obviously a daunting 
task, but one accepted with usual U.S. aggressiveness and no doubt for a handsome 
return! 
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best handled on a fuU 
which could assist in a better understanding of the 

MANAGEMENT is a means 1:0 an end and not an end m itself. 
is mode of communication, motivation, coordination and 

execution of ta~ks to achieve a defined objective. 

PROJECT MANAGEMENT involves a process that unifies the objectives of 
the owner, consultants, engineers, manufacturers, cor:~ractors, insurers. and 
others to achieve a common purpose - the successful completion of the 

l\1ANAGEMENT should make use of the best available 
commercial and professional entities and should recognize profit as a motive 
and reward for excellence of performance. 

PROJECT MANAGEMENT is neither a "risk-taker" nor a "risk-giver" for 
evaluate causes objectively, determine effects accurately, 

implications and solutions clearly. and initiate actions following 
the judgement and decision of the owners who must remain the ultimate 
controlling authority on the project. 
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by Frank 

FRANK P IV100LIN is President of his own firm based on Anchorage, Frank Moolin & 
Associates Inc., a company providing executive project and construction management 
·services to the energy industry. He graduated in civil engineering from the University of 
Illinois in 1956 and has since been design and resident engineer for a number of rnajor 
public works projects. He was senior project engineer for the $1.3 billion San Fransisco 
Bay Area Rapid Transit project, and for the Exxon refinery in Singapore. More recently he 
has been senior project manager· in chai ge of the $4.3 bilHon pipeline portion of the Trans 
Alaska Pipeline. Thio; project involved some I ,200 management and supervisory personnel, 
14,000 workers and 200 contractors. In 1976 Mr Moolin was elected Engineering News 
Record's "Construction man of the Year", the major honour in the Norn1 American 
construction world. 
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ago, when l was fortunate to be selected as 
Record's 'Construction Man of the Year', and was then unfortunate 

upon to deliver an address to accept the I said the 

News
to be 

"There's a new generation of super projects just around the corner 
America ... in the world, for that matter, and frankly, J wonder if the 
construction industry and private owners can cope with '"'hat's '-V''"""b· 
Alaska job has given u~ a glimpse of the types of 
enctmnter in the future on multi-billion-dollar projects. 

\Ve have learned that industry is hard pressed to furnish the management L •: 
an of this size. We have a great capacity to but we fall 
short of the mark in execution, in the planning, and the follow-up. 

\Ve continue to re-invent the wheeL About the only breakthrough to come 
out of project management in the past 20 years has been critical path or 
network scheduling techniques. There is much more to project management 
and we must identify it." 

wish that I could report to you that the ability to manage giant projects cost
"'"'f:H'~"' has significantly improved in the past two years. Unfortunately, I believe 
oooo~me situation is doser to the truth. 

a) Recent iV.wnPlriPt'U'P 

It is interesting to look at the performance of a few major projects O\ er 
the last 10 yearsll 1• At the same time the Trans-Alaska Pipeline was being 
built, a group of major Federal Government projects experienced an average 
cost increase per projeu of 430Jo. The Dulles International Airport, with 
\Vhich many will be familiar, cost 6411/o more at completion than 
estimated three years before completion. The terminal facilities alone 
increased 171 o/o in cost during the three years. 

The cost of recent steel industry construction projects has risen some 200Jo 
from the contracted cost to their final cost. And, a sample of petrochemical 
facilities built during the mid-1970's showed cost increased in excess of 50% 
over the two or three years duration of each project. 

b) The Effective Type of Pro.iect Organization 

The project management organization for giant projects is a complex subject 
on which I could spend many days. Here, however, I will concentrate on 
several observations I have made recently relating to the effectiveness of 
large projects. These comments are based on my personal involvement in 
three multi-billion~dollar projects over the past 13 years, two of them in 
remote areas, and one in an urban area. If I had to sum up in one brief 
sentence my observation of the effectiveness of various project management 
organizations, it would have to be "Small is Beautiful". As many will know, 
this title is borrowed from E.F. Schumacher's book.t~1 I think it is 
revealing that the most significant statement about the organization of large 
projects comes from an economist instead of from an engineer or project 
manager. It almost seems w be a contradiction of terms to mention the 
word "small" at a giant projects conference but I intend to let this thoughi 
dangle and not attempt to prove it one way or another. l expose the idea 
now because I believe the concept of project organization that flows from 
this concept to be unique and to hold great promise for executing giant 
projects successfully over the next ten years. 

I 1} T r\PS: A Synop'>i.., of Engineering & Co'-! Fal'tors, prepared and puhli,hed by the owner of 
the Trans-/i.laska Pipeline Sy~!cm, :'\1an.:h l'J78. 

(::!) "Small is Beautiful, a S111dy of b'OlHlmic' a' if Peopk Matlcrl.'d", 
by E.F. S..:humadwr, Harper 8: Row, 1973. 
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a) The Need 

Since we cannot rely too much on past history to point the way in this field 
we have to do it ourselves. Project management of giant involves 
new it is an emerging branch of management The basic 
differences between the organization of giant projects and the more 
traditional business organization are as follows: 

Projects are in business to go out of business while corporations are 
in business to perpetuate themselves. This sounds such a simpie 
statement yet it is one of the more significant aspects which has to be 
dealt with in designing a workable project organization for giant 
projects. l\1any techniques of corporate management just do not 
apply, and in fact do not make sense when applied to a project 
situation. 

(ii) Large numbers of people are involved in projects for very short and 
intense periods of time. 

Frequent and often brutal organizational changes are essential to the 
success of giant projects. In fact, changing the project organization 
of a giant project, at the most opportune time, is one of the most 
significant factors that will effect the success or failure of that 
project. 

The Particular Characteristics of Giant Projects 

Looking at the characteristics of the new breed of giant proj~cts in more 
detail we find the following: 

(i) Multi-Agency/Organization Involvement and Influence. Certainly :10 

other single factor has as much influence on the way we conduct 
giant projects than the myriad of external organizations that have a 
direct influence on the project. 

(ii) Long R~alisation Period The time period from conception of the 
project to a positive cash flow is often much longer than is normal 
on lesser sized projects. 
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are 

Ot)h.••rH·H~s There is often a lack of dedi cat ion 
both of the management and the \vork force to the 
owners. 

either 
of the 

This occurs before, during and after the 

increasing labour 
environmental demands, and growing lack of infrastructure. 

v .... ~ot,,>P.,.li Pressures Use of the project to correct real or unaJ?.InaJ 
problems. 
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b) 

\Vhat prevenl \ 
look at the 

In the United States the construction industry is the 
industry, yet thPre is no fundamental 
teaching the complete construction management process. 

Business schools teach corporate managernent but seldom 
management which is so very different. 

Practitioners of project management seldom write about their 
sw:;ces::,,'S never mind their failures. 

There i:_ a 1ack of a business-oriented middle-management group 
and available to contractors. 

Project management, more so than any other type of management, 
requires that decisions be made with: 

a) imperfect knowledge, 
b) little or no precedent, and 
c) usually no well-defined procedures. 

Successful project management therefore requires a particular type of 
manager ... it requires a risk taker. 

Reasons for Inadequacies 

In the of the above characteristics of the new breed of giant projects let 
us why the construction industry so often handles them 
inadequately. 

First, we must examine what comprises an effective project management 
organization for giant projects. The issues that have to be considered in the 
design of a successful project organization are the following: 

(i) The Composition of the Team 
Selecting a balanced, inter-disciplinary and business-oriented team. 
This may sound like a lot of motherhood and apple pie but selecting 
the top two tiers of the project team organization so that they have a 
diverse background, inter-disciplinary with business-oriented bottom
line track records, is probably the most significant element in the 
successful implementation of a giant project. 

(ii) Leadership 
The business schools tend to down-play the importance of leadership 
in large corporations. They stress management skills rather than 
leadership. I have found that exactly the opposite situation is true on 
giant projects. Giant projects~ in many respects, are military-type 
beach-head operations and military-type esprit de corps is almost 
always required to save the project from the numerous assaults it 
suffers during its movement from an individual's concept to a living, 
effective and functioning entity. Leadership comes essentially from 
the skills of a very limited number of personnel in the top two tiers 
in t' jrganization. 

(iii) !Flat Organization Structure 
Upon taking over a project that is in trouble the first change I 
normally make to the organization is to reduce the number of 
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very early in the , senior 
team and extended to all levels in the 

do not understand vvhat is of 
Arll'.H""7'ltu ... nc and very few have had "'"'"'·'""''"""',..." 

nr,r.hiiP>n'H' associated with them. 

from that obtaining the 
commitment of the large numbers of individuals 

team is cruciaL h. is not the formal organization 
the rather it is the informal structure 

'""~n.,.-c,,,,.... ability of tl-te top two tiers of the team 
,... • .,., . .,.,.,,,.,."'h'"''" that encourage and permit the type of PAC 
communication that is required. 

of Contact '--'J' .. "-'"-v• 

end it b the single manager, identified as the soie indh·idual in 
of a certain element of work, who knows that he will be held 

for the bottom-line result for that work, who achie\es the 
established by a project organization. Yet while I often review 

organizations, and have often had to make major changes in existing 
organizationsr most project organizations have only a very fuzzy 
id .. ntification of organizational and managerial responsibilities. 

(vii) Cost Center ..... u ..... ,..,~,.. 
Hand-in-glove with the SPOC concept is the Cost Center Concept. A 
............ "'·".,. must be broken in manageable pieces, each identified with a 

and schedule. Managers must then be given the basic 
responsibility to take those actions necessary to achieve the <:l<., ... ,...,.,.,.,r1 

and schedules. 

(viii) Financial and Management Audit 
I want to stress the fact that I am talking about much more than 
traditional financial audit: I am also talking of a management audit. 
These audit functions must report directly to the highest levels of the 
project organization. I have seen what can happen with myopic 
approaches in a project organization when one manager, thinking 
that he is taking the best course of action, ends up optimizing his 
little corner of the world but seriously jeopardizing the mission and 
the objective of the overall project. I hav.~ also seen how the 
involvement of a very small managem~::nt audit team can ferret out 
such situations before they become irr·~vc::-~biy damaging. 
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standard to the mano.gement of 
with so-caHed and managers. 

because of the numbers but much more 
because of the cost of their mistakes. lt has been my that 
dose-knit cadre (10 to 20 possibly even called a ....... ""'""""·' 
of and experienced managers and 
involved early and kept in this managerial role for the entire 
"''"'"' 1h,...,O!nt bottom~Hnc effect on the cost, schedule and 

Of course a business-oriented approach is required, technical skills in cost/schedule 
"''"ct.a. ....... ., must be applied 1 objectives have to be detailed and 

,.. ...... r, .... , ... _, must be developed. All this is obvious. 

I believe that the spark that differentiates successful project teams from 
unsuccessful ones is a crispness, a vibrancy, a a and an excitement 
that permeates the successful project team's organization. This comes about from 
uo.., • .r~,.,. .. ~ .. , .... and from encouraging the informal orgc:.nization to work. 

the Teams 

Where does this management elite come from? That is a very good ., .............. ,., 
and it is extremely difficult to answer. There are very few 
teams of project personnei in the world and even fewer have and 
a track record on large projects. If I were a giant project owner I would first 
look to finding that experienced managerial elite. This elite will often come 
from outside the owner's organization but it should be retained 
th'" owner and assigned basic responsibility for planning of the 
inducting being the 'Single Point of Contact' for all other \..H!.an • .::. 

the project. There are also other ways of organizing the reporting 
relationships of this management elite and I believe they are really less 
important than the qualifications and the spark that this group imparts to 
the organization, almost without reference to the organizational structure. 

b) Conflict with Academic Theory 

My emphasis en the importance of this concept has really upset students and 
professors of organization theory. However, I have tried the theories taught 
by the business schools and under the peculiar and usually unstable 
conditions prevalent in giant projects they just do not work. 

ht most organizational theory there is much rhetoric about the formal 
organizational structure, i.e. the project (line) versus the functional type of 
organization. And of course it is possible to have both a line and a 
functional organization or a matrix organization. The theory of these 
organizational structures is \\'ell established, but not for the circumstances of 
projects. In practice the basic organization element that. has to be decided 
for projects, particularly giant projects, is one of the centralization versus 
the decentralization of decision making. Everything else follows from this 
- a strong leadership can vwrk under either organizational concept. In fact, I 
have had two first-hand experiences of billion-dollar-·plus projects where 
both concepts were used at different times on each project. In general, it is 
my recommendation on most major projects that the control of aH decision 
making be very centralized during the formative, embryonic stages of the 
project. Very stringent design change control procedures must be 
implemented; and organization manuals and authority guides must be 
developed in detaiL Any reasonably successful project that I have ever seen 
has a high degree of centralized control, bordering on the extreme, 
the early phases of the project. 
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"',.. .. ,,.,...,,.,, •. of these basic onr.;ar·nz.auona! 
Transit was an cxclmDle 

excess of billion) executed under 
en·v1ronrm!ma1 and governmental pressures. Because it was a works 

and because of the good communication facilities that were 
""'''"""'·".__ in the highly-developed urban areas the conscious decision was 

management to develop and maintain a very 
............ 1""'"t management organization. 

On the other hand, the Trans-Alaska Pipeline was an of a 
proJeCt that made very bask organization changes at significant turmng 
points in its life. During the early phases of the project a conscious decision 
was made to exercise highly centralized control, primarily because of the 
complexityt the almost unprecedented extent of involvement with so many 
governmental agencies, and the high degree of new technology involved. To 
ensure that this concept of centralization was properly the 
owner installed a large technically-qualified staff and then hired a 
construction management contractor. The construction management 
contractor also adopted a very centralized form of organization. This form 
of organization was reasonably effective in the early stages, prior to major 
field act1vities. However, at about the point of 1507o physical completion, it 
became obvious that the organization was becoming bogged down in 
bureaucracy, ineffective communication, lack of purposeful direction and 
potentially serious schedule overruns. 

A very bold move was then taken by the owners. Almost overnight a 
decentralized form of management was superimposed upon the project and, 
in spite of aU the bad press associated with the project, the project was then 
completed on schedule, almost to the day that had been set four years 
previously, with a 220'/o cost increase from the budget established when the 
"go" signal for the project had been given. 

Once the decision was made to go from the centralized form of management 
it was important to implement the change very rapidly, and in a period of 
three weeks a basic organization change was made that resulted in a net 
reduction of supervisory and managerial personnel of about 220Jo. This was 
a reduction of about 100 professional, managerial and supervisory 
personnel. 

This change, implemented very rapidly once the basic decision was made, 
shortened lines of communication, n:suJted in much faster decision making, 
and in a remarkable improvement in credibility beiween the owners 
organization and the monitoring governmental agencies. Of course, it also 
changed the productivity of the work, improved the overall project 
productivity and contributed to the on-t:me completion of the project while 
minimizing its cost overrun. 

Therefore, my experience on these two very large projects, confirms 
something that I have pondered for many years about project management, 
namely that the key decision to be made relating to the execution of giant 
projects is that of centralization versus decentralization. Everything else 
flows from this decision. And, one must be prepared periodically to re
examine the organization, the status of the project, and the changing nature 
of the project, and if necessary, to switch from one form of management to 
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do so. 

probably the 
centralized for the first third of the then, 

"""'1·,..~,, .. ",(" short of time, S\Vitched to a decentralized 
form of rnanagement. Thi•: switch was instrumental in of 
the owners. In of all the problems as~ociated \Vith 
Alaska Project to the point where final 

could begin, the project, although it started 
of had. within ten months moved almost 250 million barrels of 

oil, and that equated to a little more than $3 billion worth of 
cash now. 

t"laJUi!Ui'llg the Plan 

So far two of the basic elements that go into setting up and controlling 
flexible and workable project management organizations of 
accomplishing giant projects have been considered. There is one more that is 
extremely important. This is the front·end plan or what I can the "Plan for 
the believe that owners now recognize that it is actually 
to the plan for their giant project. As l indicated earlier in this the 
tendency in the past has been to inundate a project with a relatively 
number of planners and managers. There is nothing wrong with large 
numbers if and when are needecL But I firmly believe that the larger 
and the more complex a project, the fewer the numher of people there are 
who can actively and effectively participate in generating the plan. \Vhy? 
The larger the project, and the fact that large projects tend to be located in 
areas that lack infrastructure and therefore depend upon outside support to 
a much greater extent than projects being built in more developed areas, 
means there are numerous and extremely complex interfaces between various 
elements of a project. In my experience on giant projects it is essential that a 
relatively small number of planners actu~Uy prepare the specifications for the 
plan, i.e., they should develop in considerable detail the specific elements 
that the project manager or construction management contractor or the 
management organization are to prepare during the planning period. 

The Northwest Alaskan Pipeline Company is planned to be the owner of the 
$4 billion 731-mile 48" diameter gas line transporting Prudhoe Bay gas to the 
Alaskan-Canadian border (then to be transported across Western Canada to 
the lower 48 vi the United States). Recognizing the complexities of working 
in the State of Alaska, under a combination of a lack of infrastructure and 
extreme governmental constraints, Northwest Alaskan retained our company 
to develop the "Plan-for-the-Plan" for the $4 billion project in Alaska. \Ve 
tried several combinations of talented personnel and also different time 
periods to generate the best Plan-for-the-Plan. Our findings were as follows: 
First, the optimum number of people for the Plan-for-the~ Plan was eight 
managers and planners. Second, a four-month, very intensive period of 
developing the Plan~for-the-Plan was required. Third, very senior people 
were required to develop a plan that was rational, practical and which would 
eventually end up being cost effective. 

The managers and planners who developed the front-end plan for the $4 
billion Alaska Gas Line initially had a problem. The individuals were 
selected because of their first-hand managerial and planning responsibilities 
in a line organization that had a bottom-line responsibility for building a 
part of a crude line. Now they were operating in a different mode. They 
were involved very, very early; they were expected to plan and identify 
situations that would probably not come to pass until five or six years later, 
and, they did not have an army of subordinates to do their leg work for 
them. The results are extremeJey encouraging. A front-end plan was 
developed that is highly practical and can be used by the myriad of 
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management 
of the gas line. 

rec:aJPiltllllat~e- based upon my ·""v .. ,.,.,.., . .,,,, .... .,. on three multi-billion-dollar 
there are three which relate to up and 

co1nnow.mr a flexible and workable 

There should be a relatively small elite at the top two 
tiers of the organization. 

The critical decisions should be made in a timely and bold way, 
.,.."" 1 '~''"''""'' to centralization and decentralization of the 

There should be an intensive front-end planning effort 

this paper by drawing upon the address I gave several years ago relating to 
management. I said "one final thought on management ... do you recall 

old scout saying ... "Make it simple, make it fun"? I believe that we 
tend to piOJects unnecessarily which slows productivity. 'Ne should go 

the field and shake the trees to stir up thinking that has gone stale. We do not 
want anyone too secure since security takes the fun out of a jotJ and allows 
time us to become bureaucratic." 

cn:aH€mg:e of giant projects is upon us. I also believe we have the 
m"ma.geJmll skills the organizational tools to make the best use of the 
!:lf'\}~~ 1 •~l-l 1 "" to us. I believe that it will be ten years before a new breed of management 
aeveron:s. with appropriate business-oriented skills, to be able to make real strides 
and manage giant projects better. In the meantime, we have to make do with what 
we have available and I firmly believe that the giant project organization can be 
made cost effective, by following the guidelines in this paper. 
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Education 

Professional 
Associations 

1977 -Acres 

1977 

and New York 

Engineer, Geotechnical 

Responsible for geotechnical aspects of power and industrial 

- field exploration program, foundation design and structural 

Illinois 

for the 1 0-MW Granby hydro redevelopment for 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 Maryland for the 
DOE, EPRI and Potomac Electric Power Company 

- stability 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 
Spdngs, Ark.ansas 

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

1975 -1977 Prind:=al Geotechnical Engineer, Envirodyne Engineers, Inc., 
Chicago, fllin,.>is 

Responsible for coordination of geotechnical investigations and 
associated laboratory testing. Independent design analyses for the 
foundations of retaining structures, pavements 1 bridges, sewer tunnels, 
transmission towers, and industrial buildings; preparation of contracts 
and specifications; evaluation and selection of sites for commercial 
airports; and report writing. 
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and 

program. Evaluation, selection 
ti"'~"'"l'"' .......... ,.,.r,t of sites for nuclear and fossil power in 

Ohio and Texas. analyses of plant foundations and earth 
structures. Review, of .• nd environmental reports . 

-1 Soils 
Colorado 

.::ommercial 1 esting Laboratories, 

for the foundation of industrial buildings, retaining 
routes. 

of staff for geotechnical field investiga~ions and laboratory 

-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. 

-1969 Assistant Professor, University of Roorkee, India 

Teaching of graduate courses in rock mechanics and engineering 
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 



Education 

Professional 
Associations 

1976 -Acres 

1974 

Association of Professional 
Canadian for Civil 

Involved in a study of alternative methods of ice management in the 
Arctic harbor of Bridport Inlet, Melville Island. 

Principal investigator in a study of the effects of extended winter 
navigation on the ice and flow regimes of the intemationai section of 
the St. lawrence River. 

Principal investigator in a study of hydraulic improvements and 
rehabilitation of 2 hydroelectric plants (total capacity ·15 MW) on the 
Winnipeg River. 

Conceptual studies for the comparison of a conventional spillway and 
powerhouse versus an integrated powerhouse using low-level sluiceways 
for a 1,1 00-MW hydroelectric power development. 

Participation in the hydraulic design of an 1,1 00-MW hydroeier:tric 
power development on the Nelson River. 

Principal investigator in a study of hydraulic effects of diking to 
preserve waterfowl habitat on the upper Columbia River. 

1973 -1974 Generation Planning Engineer, Montreal Engineering Company 
(Overseas) Limited, Rio de janeiro, Brazil 

Adaptation of the Pacific Northwest Power Pool system computer 
model to the power system of south and south-central Brazil and 
Paraguay for the purpose of analyzing the integration and operation of 
the ltaipu plant (12,600 MW on the Rio Parana) in the Brazilian and 
Paraguayan power systems. Determination of optimum operating rule 
curves, optimum econon1ic installed capacity and reservoir drawdown, 
and firm energy availability of ltaipu. 

1973 -Engineer, Acres 

Participation in hydraulic designs of structures for diversion of the 
Churchill River into the Nelson River, including 2 spillway control 
structures. 

3063 Rev 1 
Oi/78 



a 



Education 

Professional 
Associations 

1978 -Acres 

United States 
1954 

Columbia 
Graduate 
1959 

New York 
M.S. l>"!"ll'l/!Oiit"l:: 

u.s. 

Nuclear 

New York 

and General Staff 

of American Military t:.ngm1ee~rs 
rn~sacJent, Anchorage ........ z.av&.~l 
rn~si(U:m.l, fort Belvoir 

1978 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. Arn1y, Fort Belvoir, Virginia 

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

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

Responsible for planning, design, environmental analysis and 
construction management for all military and civil works projects in the 
State of Alaska. 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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Forces and Studies, U.S. War 

institution. 
forces .. 

Office of the of Defense 

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

of 1 ,000 military and 500 civilian construction 
workers. ""cn • .nnc'"" 1"' for construction, and maintenance of 100 
miles of c:.c"'.n'.l!tt,,.. as well as vertical facilities. 

Engineer Agency, Army Combat Developments 
Command 

Conducted extensive studies of military engineer needs in the future. 

Resident Kisimaio Port Project, Somali Republic, 
Africa 

U.S. Government representative on a $10 million port 
construction project. Contracting officer's representative, and manager of 
PrHnn&"'Prino staff involved in construction including 

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

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

Taught physics and supervised laboratory work for cadets. 

1954 -1958 lieutenantr U.S. Army Corps of Engineers 

Staff, command, and management of military engineer activities in 
Germany. 



Professional 
Associations 

Acres 

Member 
Canadian Geotechnical 
Association of Professional 

Aiberta 
Registered Professional 

-Member 
Ontario, 

State of New York 

1977 Head, Civil and Geotechnical 111"''"'"''--~'""''"""t"' 

for administration of staff of approximately 35 in the Civil and 
Geotechnical departmertts. Special consultant for strategic oil 
project, Weeks Island Mine, Louisiana, for Gulf Interstate ..,..,;,...'""''"'r"' 

Texas. Visiting lecturer in soil mechanics at the State 
Buffalo. 

Re~spctnsible for civil and geotechnical contributions to the following projects. 

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

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

Evaluation of Wabana Mine, Bell Island, Newfoundland, for 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 methodology and siting studies for radioactive waste disposal sites in 
the Middle Piedmont, for Dupont, Savannah River Laboratories. 

~ Trenton 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 runoff containment facilities, Union Carbide Corporation, Hot 

Springs, Arkansas 
- foundation design, wastewater treatment facilities, Bethlehem Steel Corporation, 

Lackawanna, New York 
siting studies for underground pumped hydro/compressed air energy storage, 

Boston Edison Company, Boston, Massachusetts. 

31 35 Rev 2 
0 l/79 



related 

British Columbia 
construction for Canadian Arctic Gas 

- transmission to Hay River, Northern Canada Power 
Commission 

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

aspects of preliminary design and feasibility of Capital City Weir, 
construction of McMahon Stadium artificial turf, and foundations for 

International Airport refueling systems. 

into use of spray~on sealants for petroleum stor::tge dikes in the North. 

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

Technical consultation and construction supervision including blast monitoring and 
gec)lo:~IC<al rr1aooir1g for Nilo Pe~anha drainage tunnel, Brazil. 

As Geotechnical Coordinator, responsible for excavation design of major railway 
earth-fill dam and saddle dam design on sensitive Leda clay 

a .. v ....... "' .. generating station, Arnprior, Ontario. 

construction supervision of drainage tunnel, power tunnels, 
and drainage works, and monitoring of dam and powerhouse 

power project, Thailand. 

Re~spa1nsibie for foundation design on variety of ._,rejects including field investigation 
of foundations and tailings daM for 300-ton/d ore milling plant in the 

work involved supervision of acce% road construction through 
permafrost terrain. 

1967 Graduate Student, University of Manitoba, Winnipeg, Manitoba 

Course work in advanced soil mechanics, foundation engineering, hydrology, 
hydraulics, flood control and river morphology. 

1966 Field Engim: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 Clay, 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, ~ 977 (John 
D. Lawrence, Michael j. Hobson, and james D. Gill) 

Water Compensated CAES 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: /. 
Geotechnical £valuation 
ASME Energy Technology Conference, Houston, Texas, 1978 (A. Mahtab, D. W. 

L. Van Sambeek and D. Gill) 
L-····~-----~-----·------·C······-·····-··· 



Lic.en:)ed Professional t-n,~Jtn,eer 

New York State No. 

design of mine waste anrt runoff treatment facilities 
retention ponds and tre2tment for Union 

Hot Springs, Arkansas. 

Cost and ecmv mic evaluations for 
m New England for 

Division. 

Civil coordinator responsible for all civil and structural 
aspects for an industrial process facility for Union Carbide 
Responsibilities included development of design 
design and drafting, and coordination with mechanical and 
aspects of the project. 

Civil proj~ct engineer for rotary forge foundation and support structures 
for a U.S. Army Corps of Engineers arsenal. for 
development of design criteria, supervision of design and and 
preparation of contract documents. 

Participated in conceptual and preliminary design engineering and 
preliminary construction cost estimates for an underground oil crn.r:llcr.:o 

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 design~ 
included compressors, industrial equipment and buildings. Structural 
designs included gas ductwork, buildings, and a 6,000-foot, 
diameter oxygen pipeline and supports. 

Resident engineer for construction of caisson foundations for 
high-voltage transmission lines for Rochester Gas and flectric 
Corporation. Responsible for general contract management, construction 
inspection and supervision~ cost estimates, payments and record '""""'''"''"'"'' 





Education 

Professional 
Associations 

1973- Acre~ 

1973 Manager, 

No. 

Services 

1111 "'"'"'""'" of the Chesapeake model study for the Corps of The 
in a 14-acre building is an estuarine model of the entire bay plus all significant 

fre::hwater inflows. 

Technical Director for development of for assessing the economic impact 
of modifying :.he cooling water discharge systems of thermal power stations 
including 

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

- Zion 2,000-MWe nuclear power generadng 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 
Power Corporation four 1 00-MW coal-fired Huntley Station. 

Mohawk 

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

- Perry 2,200oMWe nuclear power generating station, Cleveland Electric 
Perry, Ohio 

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

- Nine Mile Point thermal generating station (Unit 1, 610 MW and Unit 2, 1, I 00 
for Niagara Mohawk Power Cc. poration 

• Fitzpatrick 850-MWe nuclear generating station, Power Authority of the State 
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 of the 
Metropolitan Development Guide for the Metropolitan Council :.even-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 deBiled 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 "Level 8" study. 



Me;:trclru..,.lit:'n Council on the task force responsible for the adoption 
to 

i'Vh:tnmc~lit::u1 area. 
Minnesota, and St. Croix rivers system in the 

ue·veliDOE:d mllt'"'IPIIi'IP<:. for acc;ep·table types of land use relative to soil type, slope and 
fioodJpiains and lake frontage. 

Resources Engineering, Barr Engineering Company, 

Par·ticiipa:ted in the aej~el~:>orm:lnt of a mathematical model for urban watershed analysis. 

de11eh::mrne11t of nonstructural flood control plans for the Bassett 
a ... ,J.P'IIror:~tr"·"' watersheds. 

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

of Rum River dam at Anoka, Minnesota; design and preparation of 
spe:catlca1~ior1s for the taintar gate and stilling basin. 

and hydraulic 
Minnesota. 

of St. Cloud Dam across the Mississippi at St. Cloud, 

1972 Associate Department Head, Department of 
Civil and Mineral Engineering, University of Minnesota 

resources 
fluid mechanics courses. Teaching and research in water 

emphasis on fluid mechanics and geohydrology. Prinicpa! 
toi!I0\'1!'1rH! studies: 

- unsaturated flow porous media 
• erosion of cohesive 
- 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 of Taconite tailings basins 
• hydraulic study and development of design recommendations for the expansion of 

Encina power plant intake system 
• study of hydraulic: pressures acting on Zion nuclear power station intake structure 

due to wave action 
• study of temperature 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. 



R. 

Education 

Professional 
Associations 

1973 -Acres 

1978 Geoter.:hnical Design 

Responsible for preliminary design and selectio;1 of an instrumentation 
system to monitor the stability of the service sha.ft 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 
contract documents for remedial works 1t Point 
Falls, New York, and for selection and super\ i:::;on of of 
instrumentation to monitor movements in the rock mass. 

Responsible for field supervision of 

- shallow drilling investigation for PEPCO 
Washington, D.C. 

near 

- geotechnical investigation at Terrapin Fuint in New 
York, to provide additional information for final design of remedial 
works 

foundation investigation for NFT A Light Rail 
New York 

Transit, 

additional drilling and piezometer installation at I ~'1nton 
follow-up to 1976 geotechnical investigation, Feaeral 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, Ohio 

final certification inspection of Ironton Mine, Federal Energy 
Administration, Ironton, Ohio 

- foundation investigation, Bethlehem Steel Co., La.ckawanna. New 
York. 

Responsible for research and develop men~ 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 UPHi,:AES project near 
Washington, D.C. 
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evaluation and assessment of 
Mine in Newfoundland as a site for 

part of DOE reserve program. 

Geotechnical 

of drilling contract for 
limestone mine in Lexington, 

Administration oil storage program. 

I"C:I4•nn..:ln!ll" for field supervision of 

~ foundation for an earth-fill fly-ash retention dam, Union 
Carbide Corporation, Marietta, Ohio 

study for a pumping station in an open-pit vanadium mine) 
Union Carbide Corporation, Hot Springs, Arkansas 

geotechnical investigation to assess the suitability of a limestone mine 
in Ironton, Ohio, for storage of crude oil, Federal 
Administration 

ror:K-'>r:::~lmP" operations at Prospect Point, Niagara Fails, New York. 

Responsible as Project Engineer for evaluation and assessment of the 
short-term stability and preliminary design of remedial works at 

Point, Niagara Falls, New York. 

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, inspc=.ction, 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 geotechnical data for bidders for Amos 
fly-ash retention dam, Winfield, West Virginia. 



Professional Ordre 
Associations 

Institution of Electrical Engineers, U.K. - f~liow 

French 

1965 -Acres 

1978 

Responsible for administration of all technical in the 
Fails 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-M\Ve 
CANDU nuclear station in Korea. 

Addition of four 185-MW hydroelectric generators and associated 
500-kV substation, Tarbe!a, Pakistan. 

Preparation of fully deta.iled purchase specification for computerized 
load dispatch system for 400-kV Iraq Supergrid. 

Team member on power system studies in Tanzania) Iraq, Pakrstan, and 
Indonesia. 

1971 Head, Electrical Department 

Design of manganese oxide recovery project for Union Carbide, 
including manipulation of ladle car carrying 75 tons of molten metal at 
3,500 deg F. 

Administration of department and supervision of projects including 
300-MV A urban core substation and estimates on a ±. 450-kV de 
transmission scheme in North Dakota. Studies a:1d cost estimates for 
underground pumped storage schemes, conventional hydro plants and 
various industrial projects. 

Responsible for production of all electrical construction drawings, 
schematics and cable schedules for Churchill Fails hydro project. 

Conceptual design for a 2,000-:\i\V uranium enrichrnent pl,trH for 
-- ~BRlNCO. 
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financial and administrative matters 
financial of the power system, and assistance in 
with international agencies for loans in excess of 

Electrical 

in is t ration of the department and 
for generation~ 

transmission and distribution, thermal power generation, 
and food industry proje.:ts including 

~ a 25-MV A construction power system and technical sped fications for 
15-240-kV, 3-phase power transformer and 24 0-kV cables 

equipment for 5 ,225-MW Churchill Fails pc wer project 

an electrolytic for production of sodium chlorate, incorporating 
aluminum bus work rated at 25,000 A, 900 V de 

studies for electric power systems in eastern 
involving cost analyses of generation and transmission at 230 I 

345 kV and 500 kV 

electric power supply systems, indoor substation and 
"" 1"" ..... ru· steam generator installations for industrial plants. 

1965 

Responsible for electrical engineering designs 1 specifications, review of 
manufacturer's work, coordination of generating units, and auxiliary 
systems, Manicouagan "i hydroelectric development, Quebec. 

1959 -1965 Shawinigan Water and Power Company, Montreal, Quebec 

1963 Supervising Engineer, Projects Division 

Supervision 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 and investigation of equipment failures. 

1961 - 1962 Advanced Studies, Power Systems Enginee; ing Course, 
General Electric Company, Schenectady, U.S.A. 

1959 Engineer, System Planning f.?epartment, Analytical Division 

load flow studies, fault calculations and stability studies using 
computers and network analyses, including planning studies for 345-t-V 
line lie Maligne at Quebec City, and prcparJtion of specifications for 
circuit breakers and transforrners. 



ence 

neer-In-Trai 
American Soci 

vi 1 neer 

Lewi 
1974 

hydroelectric power studies including feasi 
s, alternatives evaluation, and licensing 

cations 

1979 

a 

1 neer, FERC/Dept. of Energy, Washington, D.C. 
Responsible for preparation of Water Resource Appraisal 
the hydroelectric developme~t of river basins. Review 
other agencies pertaining to water resource development· 
in various joint water resources investi ions with 
agencies, and served on President's Water Policy Impl 
Force. 

1974 - 1978 

ivil Engineer!' US Army Corps of Engineers, Baltimore Distr·ict 
Study manager for water resource development studies 
\vater quality, navigation, flood control. Study team respon-
sible for plan formulation and economics; responsible for inter
agency coordination and public involvement programs. Contract 
negotiation and management. 



Professional 
Associations 

Institution of Civil 
Society 

1969-

Council of Engineering Institutions, 

Power and Heavy Civil Division 

for pavement design for Tribhuvan 
pavement and airport lighting projects for 

preparation; management and supervision of civil 
mcluamg earth-fill dams; studies for nwse of dredged 
areas, transportation center, remedial works at Niagara Falls 
utilization, and for feasibility of using fly ash in unt .. .-·_,-.,,tO>inir"J 

civil engineering and foundations consultant. 

Chief engineer for master plan study for new inte1 national 
Indonesia, responsible for all civil engineering works, site imresltig<iti()ns 
pavements and lighting, site development, and drainage. 

1973 Manager of Engineering 

Administration and job assignments for the engineering and technical ,...,,-c.-.n .... ," 1 of the 
company and quality control of engineering and drafting work. 

1969 Senior Soil Mechanics and Foundation Engineer 

Supervision of construction of a :?00-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, backfilling and orr"'"'' 11 "'"~''r 
control for marine facilities in South Korea, Newfoundland, Taiwan and Puerto 
Rico. 

Design, contract documen:s and construction supervision for 
extensions/improvements to the taxiways and terminal apron evaluation 
dynamic !esting techniques of the main instrument runway, and installation 
runway lighting at Niagara Falls International Airport, New York. 

Site investigations and geotechnical design of compacted earth-fill conservation dams 
for an extension to a float glass 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 Proj~ct 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. 
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a 35-mile pipeline, 

Kong 

of the main dam, Plover Cove Water ..,.._,Ho'''"'• 
studies of seaward extensions 

runway and pavements, including site 
area evatuations, preliminary seawall in 40 ft of 

tvr~hr1on,.;;_ systems; concrete and asphalt pavements, Hong 

rar·tlc!D-<~ttHJin of fi1 st Southeast Asian c.onference of Soil Mechanics and Foundation 
April1967. 

land reclamation and development excavation of 7 
of rock and soft material, dredging 1 million of seabed 

rr..,.,etr .. i'·tir,n of a reinforced concrete highway storm 2 miles 
and a breakwater, and a 4-lane highway on rec:1a1me:d land 

and specifications for a basin of cellular 
rnl'f'&>l"i'brt'IC for tunnel elements; land and marine Site inVeStjgattO:ns 
·for tunnel approaches, Cross Harbour Tunnel, Hong Kong. 

Hong Kong 

Evaluations of soil borrow areas; supervision of marine boring investigations; design 
and construction supervision of a large-scale crtest mound,. to study placement 

and behavior characteristics of soil when deposited through water; 
manufacture and installation of piezometers and settlement gauges, Plover 

Hong Kong. 

Supervision of the soH mechanics testing laboratory. 

Technical Publications 

Granite as Fill Material with Particular Reference to Earth Dam 
Construction 

joint Group of the ICE, lEE, and IME Symposium on Hong Kong Soils, 

Ash Disposal in Dams, Mounds, Structural Fills and Retaining Walls 
Third International Ash Utilization Symposium, Pittsburgh, Pa., U.S.A., 1973 



K. LANDMAN 

Education 

Professional 
Associations 

1979 -Acres 

Institute Electrical and Electronics 

1979 Electrical Engineer 

Design of power plant electrical systems. Conduct systems studies. 

1978 -1979 Senior Associate Electrical 
Associates Inc, jack~on, Michigan 

Gilbert/Common wealth 

Preparation of specification documents for large power transformers, 
4.16- and 13.8-kV switchgear, isolated-phase and nonsegregated 
bus work, and design of such systems. Detai I design of plant service 
switchgear systems (protective relay selection, equipment sizing, etc). 

1975 -1978 Electrical Engineer, U.S. Department of the ln·terior, Bureau of 
Reclamation 

Design and preparation of specifications for large power transformers, 
isolated-phase and nonsegregated phase bus work, switchgear, 
high-voltage oil·-fil!ed cable, generators and excitation systems, and 
auxiliary equipment. Administration of active contracts, liaison with 
field personnel and manufacturers' representatives, and factory 
inspection of equipment manufactured under active contracts. 

Technical Publications 

Calculation ol Frost line Penetration in High- Voltage Cable Trench - /v1t. 
Elbert Pumped Storage Powerplant. 
U.S. Bureau of Reclamation, REC-ERC-77-7, Pub. 1979 

Rev() 
03/"{9 



Education of 

Professional 
Associations 

1-l,;>•w•.::t·pr~,n Professional ...... ~''""'"' 
Association of rrc1tes;sio·nal '-"11>'11"'"''' 
Institution of Civil ...... !!»'"''""" 
l11stitutio11 of Water ;;.;.,.,..;,.,,,..,.,,., 
American Society of 

'1974 - Acres 

Mana1;enfler1t of hydroelectric projects, including 

· DOE-funded feasibility studies, 15-MW Lowell hydroelectric project and 3-MW 
Chicopee project, Massachusetts, for Raython Service Company 

study of power system requirements and potential for hydroelectric 
developments in State of Maine, for Dirigo Electric Cooperative, Inc. 

· hydroelectric power generation study of potential for hydro installations 
existing and undeveloped sites, for Massachusetts Municipal Wholesale Electric 
Company. 

Responsible for administration, scheduling and technical direction ci' water resources 
and poweHelated projects including 

- comprehensive siting and engineering studies and field exploration for a "',.,.,,.,...,.:,1"1 
1 ,000-MW, 4,000-ft head underground pumped hydro facility 
DOE/EI' RI/Potomac Electric Power Company, Maryland 

DOE-funded feasibility study, 7 -MW North Hartland hydro project, preliminary 
permit applications for development of hydroelectric potential at 6 
Corps of Engineers flood control dams in Vermont and !\Jew Hampshire, 
hydroelectric and pumped storage plant siti;.g and system ~.tua1es for Ver111ont 
Electric Cooperative Inc. 

· feasibility study for GPU Service Corporation of 2 pumped storage projects in 
northeastern United States, involving earth dams, hydraulic structures, steel- and 
concrete-lined tunnels, and 2 underground p0werhouses (825 MW and 640 MW) 

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

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

1972- 1974 Chief Design Engineer, Public Power Corporation, Athens, Greece 

Responsible for civil, mechanical and electrical design, preliminary engineering, 
contract documents and detail design for the 300-MW Pournari hydroelectric project 
in western Greece. Work involved an earth-fill dam, hydraulic structures, steel- and 
concr~te·lined tunnels and a surface powerhouse. 

1971 - 1972 University of Birmingham, Birmingham, England 

Postgraduate course in Water Resources Technology. 
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Acres 

economic evaluations, contract aocu1nents 
hydroelectric which included 

· Ontario; station at Alto 
at Gull island, Labrador. Work 

hydraulic structures, steel· and 
, !n.rlpr·arr,ru·lli powerhouses. 

Binnie and Partners, Lo11don, England 

.,c.,," .... ~~hl<> for preliminary engineering, economic evaluations, contract documents, 
scheduling and detail design for hydroelectric and water 

a 1 ,000-MW station at Mangia, West Pakistan1 an 
Malwsia, and the Seletar wa:er supply reservoir in 
general soil mechanics, hydraul:;:; structures, steel- and concrete-lined 

tunnels, surface and underground powerhouses. 

1963 Resident '--""<"'""''' 

In charge of site superv1s1on of preliminary contracts for construction of access 
roads and bridges, tunnels, underground powerhouse, and rock mechanics testing for 
the 1 50-MW Batang Padang hydroelectric station, Malaysia. 

1S61 Assistant ll.ou~,,~~,_,,.., 

Design of hydraulic structures, steel· and concrete-lined tunnels and powerhouse, 
and site supervision of hy:lraulic model studies for the Mangla Dam project (1 ,000 
MW), West Pakistan. 

1960 - 1961 Imperial College, London, England 

Postgraduate course in hydropower engineering. 

1957 - 1960 Assistant Engineer7 Binnie and Partners, London, England 

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/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 



Education 

1971 

1977 Civil Acres American 

- preliminary investigation, 
sites for underground oil storage 
Administration 

development of cost estimation methodology for 
cooling water modificatior,s at existing power p :ants for 
U.S. Environmen~al Protection Agency 

- preliminary investigation of the problems and 
flood control measures along Cayuga Erie County, New York 
for the Buffalo District, U.S. Army, Corps of 

- hydroelectric redevelopment study of the 
assess the potential for increasing the power 
flow modification and/or plant renovation for 
Corporation 

- design of the sanitary sewerage system and poi able water supply for 
new fabrication complex planned and built for General at 
Charleston, South Carolina 

~ design of overflow and energy dissipatc.r structures for the secane 
phase of the Amos Fly Ash Retention Dam at Winfield, West Virgini< 
for the American Electric Power Service Corporation. 

Construction management responsibilities included 

- Resident Engineer during construction of the Aeration Test Basir 
Research Facility in Chickasaw, Alabama, for Environmental 
Linde Division of Union Carbide Corporation 

- Field Engineer responsible for construction management and 
control for the installation of four electrostatic prec1pitato.·s, waste· 
water treatment system, and bottom-ash ~nd ash hand I ing facilities 
for Niagara Mohawk Corporation at the steam station in Dunkirk, 
N.Y. 



construction of Amos 
for the American 

-1971 Pacific Construction 
Ltd. 

involved in takeoff, bid preparation, equipment and materials 
and other related office work associated with the 

r ...... .,t' .. ·~rt-• ....... business. 

Time), Nordic Construction Company, 

Assisted with wide variety of field 
and tim1eK1eepmg 

including 



Education 

D.LC. Civil 
! .-. .. ,,..,.,,,." of 

Ph.D. Soil Mechanics and Foundation 955 

"""""V'V'};.I"' ... i ... .-rl,l:l>T'H of 
American Concrete Institute -- Member 

1955 -Acres 

Acres 1975 Limited 
1971 Director, VkeuPresident and Seni 

Consulting Services 
Co ltant, 

1964 - 971 Director, Acres Limited 
1964...., Director and H. G. 

- 1964 Director and Vice9 President 
1955 - 1962 Head, Geotechnical 

In his association with Dr. MacDonald has been involved in the 
following projects in technical, administrative or 

'-'alila.'-''"' - Churchill Falfs power project; Gull Island 
project; .Kettle Rapids generating · Long 
station; Limestone generating station; Lower Notch 
Arnprior generating station; Mactaquac development; 
development; Grand Rapids station; Bersimis No. 
Lake Ste. Anne Dam: Chute-des-Passes Beauharnois No. j 
project; McCormick Dam projects, No. 2 and No. 
station; laurie River No. 2 generating 
Ladore Fails development; Ash River 
structure; Churchill Rfver diversion; Red River flood way, 
Outlet Works; Westerly Water Purification plant, 
tunnel; Townllne and RoadjRail tunnel, Weiland 1 

Dam; Finch Dam; Saint john thermal station, Atikokan thermal 
generating station; Mackenzie Valley i\rctic Ocean 
offshore drilling studies; Downie slide investigations 

U.S.A.- Amos Dam, Cardinal Dam 

Pakistan - Warsak project; Shadiwal 

Colombia - Alto 

3230 



have rnvolved contract and 
claims settlement and arbitrations. 

of Science 

fields of soil mechanics and 
reference to the settlements of structures on soiL 

Toronto 

structural 

National Research Council of Canada 
Associate Committee on Geotechnical 

International Society for Soil Mechanics and Foundation 
Vice·Prf'sident (North America), 1969 - 1973 

1970 

Conference Procedures Committee} 1969 - 1971 

UNESCO 
Member, \Vorking Group on .Seismic Phenomena Associated with 
Reservoirs (Representing ISSMFE), 1970- 1975 

Science Council of Canada 
Member, Earth Science 1968 ·- 1970 

I nternationa.1 Commission on Large Dams 
Canadian National Committee 
Member1 Executi e Committee, 1968 - 1976 

Consulting Engineers of Ontario 
Member, Board of Directors, 1976 -date 
President. 197 8/79 

Technical Publications 

Dr. MacDonald is the author of a number of technical papers on dam 
and construction~ building and other technical 
subjects. 



Education 

Professional 
Associations 

1973 -Acres 

978 

Colorado 
B.Sc. 

.orroct-a,•·r..r~ Professional 
054502 

Responsibilities and assignments included 

of New 

- supervision of a flood insurance study for Department 
and Urban Development 

- supervisic.. of physical hydraulic model studies of an intake tunnel and 
condensers, steam suppression pool and cooling water intake structure 

- feasibility study to assess the potential for underground oil storage 
- study and assessment of state of the art for analytical thermal hydraulic 

modeling 
·· design of a potable water system for a manufacturing plant 
- hydraulic design of waste water settling ponds 
- coordination of study to assess the potential for increasing 

power generating capacity through river basin flow modification 
and/or plant renovation 

- supervision of analytical thermal hydraulic model study of heated 
water discharge from a thermal electric generating plant 

- preparation of cost estimating methodology for once~through cooling 
water discharge variations for the United States Environmental 
Protection Agency (USEPA) 

- supervision of studies and testing for physical thermal hydraulic models. 

1973 Hydraulic Engineer 

Assisted project engineering in conducting various hydro!cgical and 
hydraulic studies, including supervision of studies and testing procedures 
for physical thermal hydraulic modeling. 

1971-1973 Assistant to Planning and Hydraulic Engineer, Watershed Planning 
Staff, United States Department of Agriculture, Soil Conservation Service, 
Indianapolis, l nd ian a 

Responsible for modifying the engineering portion of existing planning 
documents to reflect current environmental policies and engineering 
standards. 

Related duties included the design of earth channels and the hydrologic 
studies of small watershed projects in Indiana. 
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Small Earth 
Canon 

for control of the of earth 
su.-vey work related 

Commissioned United States of 

for 1 ure developments on an army supply 



1976 

Re..}ponsible for review of engineering cost estimates fnr civil work for 
Cordoba 600 MWe CANDU nuclear power station for Comision 
Nacional de Energia Atomica, Argentina. 

estimates and the cuntrol of 
plants, water resources and 

1967 -1976 Bechtel Corporation, San Francis.;o, California 

1972 Cost San Francisco 

R~sponsible for the design and application of project control systems 
for major mining, hydro and nuclear power projects. 

1970 Cost Engineering Supervisor, Melbourne, Australia 

Supervision of estimating and cost control functions at the project 
office for Bougainville Copper Project. 

1967 Senior Cost Engine;er, Montreal, Canada 

Preparation of budgets and estimates for the mechanical and electrical 
portion of the Churchill Falls hydro project. Cost control studies for 
the construction, operation and maintenance of support facilities. 

1965 -1967 Divisional Coordinator, Du Pont of Canada Ltd., Kingston, 
Ontario 

Responsible for coordination of field construction of nylon textile 
plant, including quality control and design liaison. Preparation of 
project planning, weekly and daily manpower schedules. Accountable 
for field labor costs. 

1964 -Design Draftsman, Algoma Steel Corporation, Sault Ste. Marie, Ontario 

Preparation of plant layout drawings for cold mill facility. Design of 
pneumatic, hydraulic, plumbing and other support services. Checking of 
vendor and subcontract design drawings. 
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Head & 

process industries, such as steel 
cr~rn~(JilOI conversion, heat for 

energy conservation. 

Heenan and Froude Ltd., Worcester 

test plants. 

Vickers Armstrongs (Aircraft) Ltd., Swindon 

of components for aircraft fuel systems. 

-Test Assistant, English Electric Company, Rugby 

Efficiency and cavitation testing of homologous models of hydraulic 
turbines. 

-1956 Royal Navy, England 

Operation and maintenance of main and auxiiiary marine machinery. 
Equipment included steam to 400 psi, 700°F 35,000-hp turbines and 
diesel electric to 850 kw. 

194 7 Artificer Apprentice 

Training in workshop and classroom for qualification as engine room 
artificer. 



L .. 

FOU PILGRll':v1 

MARSFiFIE 

L 

6 ~ 111 

170 lbR. 

TION 

UNIVERSITY of Urbana 

PhD 
rock 

Bachelor of Science in Civil 6 
Tau 

Massachusetts 

B ' .n Society of Civil ASCE 

American of Civil s 

Publications Committee, Geotechnical Division of ASCE 

Association of Geoscientists for International 

American Society for Educatior~ 



E 

E., D'Appolonia 
, design, --

of a wide variety of civil 
dam.s, buildi.ag foundations and 

Assistant Professor of Civil E~gineering. -
University'-_.]?pston - Teaching courses i.n 
Rock Ivfechanics) Engineering Geology, also 

Senior Fi.eld Geotechnical Engineer 

s 

l 1973 

1972 

· Canada - Design and construction \vork at the Churchill 
Fa!rs Hydro-electric Power Project ( Laborador) $ incl.u 
underground powerhouse, surface dams and dikes, and 
access and support facilities .. 

1968-1970 

Research Assistant, Department of Civil Engineering~ 
-University of Illinois, Urbana - General geotechnical 
research, focusing or rock testing development, and 
xni.scellaneous consulting assignments. 

1966-1968 



of ten papers in civil and 
writing textbook under cont'~"·act . 

~ wi.th "An Introduction to 
Geotechnical Engineering for Non-·Geotechnical 

list of specific public<:ttl.ons) 



5 .. 

Tq L~ ~ 

for i\1eas 
Und·2 

E:x:tensometers, 11 Sixth 

T L. ~ "Qualitative Factors· 
of Underground 
Mec.h~nics, 

T .. L~ , "Rock Mechanics Observations 
Behavior of the Churchill Falls 
Labrador, 11 Ph. D. Thesis, 

T.. , "Geotechnical at Churchill .Falls 
n A .. S. T. M~ Symposiurn on Performance 

Criteria and Monitoring for Geotechnical 
\Vashington) D .. Cb, June, 1974. 

7. T .. L .. , "The Use of Synergy in the Establishment of 
Priorities for the Development Process~~ n 13th 
Convention of thF Pan Arr1erican Uni.on of 
Associations, Toronto, October~ 1974. 

8. Troconis; C .. M., Lambe, T .. W., 11 vVolfskilll> L .. A" 
T., L .. , "A Geotechnical Surveillance Program for an 
Oil Storage Reser-:oir ~ 11 5th Panarnerican Conference 
on Soil Mechanics and Foundation Engineering, · 
Buenos Aires, November, 1975 .. 

9. Lacasse, Se M .. ·, Lambe, T. \V., lV1arr, "\V ... A .. , and Neff 10 T .. L.,,. · 
"Void Rat1.o of Dredged Material," Presented at ASCE 
Specialty Conference on Geotechnical Practice for 
Disposal of Soil \Vaste Materials, 11Ann Arbor. 
Michigan~> June, 1977. 

10. Neff, T. L$ , ''Gt•Otl"'Ch nica i. Enginet .... ·ri. ng Aspects of l\.f int.:"ral 
Exploration in Tropical .Rain Forests, "5th Venezuelan 
Geological Conferencet Caracasl> November.& 1977. 



Education 

Professional Order des lngcnicurs du ........ u,_,._ 

Associations 

1978 -Acres 

1978 Project Enginer:r 

Participation in EPRI/ERDA research development project for Potomac 
Electric Power Company involving a 1 ,000-MW·h underground 
hydro scheme. Responsible for coordination, design and 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, 
Lapointe Inc. (Tecsult International Lin1ited) Montreal, "-'"''"V"'"'· 

Responsibilities included 

- structural design of steel surge tank and central concrete of 
spillway, Outardes 2 project1 Quebec 

- supervision of civil structural design of grain and cold-storage facilities 
at Port Santos, Rio de 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 1 steam plant and concentrate 
handling facility, including concrete load-out silo and steel A-frame 
structure for support of stockpiling conveyor 1 Mt. Wright project, 
Quebec Cartier Minings. 

1965 -1969 Senior Engineer, C. D. Howe Company Ltd., Montreal, Quebec 

Structural design for various projects including 

- grain handling and storage facility, Louis Dreyfus Corporation, at 
Port Cartier~ Quebec 



and foundation for 
Wabu::;h Mine 

grinding mill 

of structural steel for Taivlan research reactor 
cost estimates and specifications. 

H. j. Kaiser Company Canada Ltd., 

and 

ior 

and analysis of structural steel and foundation for heavy 
industrial structure, conveyor gallery, and concrete tO\ver for cement 
plant. 

-1965 Structural Designer, Foster Wheeler Corporation, Livingston, 
New 

Structural design and analysis of open steel frameworks for large steam 

-1963 Instructor, School of Engineering, Tuskegee lnstitute 1 Tuskegee, 
Alabama 

of theory of structure, strength of material, and engineering 
drawing. 

-1961 Assistant Engineer, Housing Directorate, Government of West 
India 

-----A11alysis and design of reinforced concrete structures and supervision of 
construction. 



Education 

Professional Association of Professional 
Associations Institution of Electrical 

Chartered U.K. 

1977 -Acres 

1977 Senior Staff 

Responsible for electrical design of 1 ,000-MW Limestone 
project, Manitoba Hydro. 

1967 -197'7 Montreal Engineering Company Ltd. 

1973 Senior Supervising 

Assigned to Empresa Nacional de Electricidad, in for 
engineering the expansion of 2 high-head hydro generating stations and 
associated 138-kV switchyards. 

Responsible for technical direction of the electrical design of substatiom 
above 400 kV, including application and specification of control anc 
protective relaying equipment for plant up to 500 kV. 

1972 Supervising Engineer 

Consultant to Jamaica Public Service Co. I .~d. as advisor 
superintendent of tre systems engineering group, 
substation equipment. 

1969 Resident Engineer 

to tt e 
1 38-k v 

Resident Engineer at the Dorsey Terminal of the Nelson Ri 1er 
high-voltage de transmission project. Responsible for contract con1 rol 
and supervision of installations for inversion of _t. 450-kV de to 230. kV 
ac. 

1967 Senior Designer 

Design of the electrical control and protective equipment for :he 
conventional aspects of Gentilly ?50-MW boiling light-water protot· pe 
reactor power station and associated 230-kV substation ~or 

Hydro-Quebec. 

Involved in the commissioning of relay and control equipment for he 
initial installation at Bay d'Espoir generating station in Newfoundla 1d, 
consisting of three 85-MV A generators and a 240-kV \witching stati m. 
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-·196 7 Assistant Central Electricity 

specification and application of 
systems for HV and EHV systems up to 275 kV. 

maintenance, troubleshooting of 
signaling equipment, control and alarm 

as major equipment for transmission substations up 
steam generators up to 120 MW. 

-1960 

U.K. 

and control 

Postgraduate training (2 yr), national service (2 yr), and 15 months with 
a switchgear manufacturer. 



Education 

Professional Association of Professional 
Associations Member 

Experience 

1976- Acres 

1971- 1976 Crippen Acres Engineering 

1978 Acres American I 

Preliminary mechanical design for redevelopment ot the Mechantcvil!e 
Hydroelectric facility for Niagara Mohawk Power Corporation. 

1974 Mechanical Coordinator, Acres/Crippen Acres 

Coordinator of preliminary mechanicai engineering and initial of 
detail engineering for the 1100 MW Limestone Generating Station, Mani 
toba Hydro. Work included turbine selection and qate se!ec 
tion, preparation of design criteria and arrangement for n1echanical 
ment and systems. 

Coordination of a study to evaluate the cost of installing a 650-k\tJ hydro 
electric generating unit at the existing Little Falls station in Minnesota. 

Preliminary mechanical design, for tender purposes, of ~1ates and associated 
hoist and crane equipment, for Wreck Cove Power Nova Scot 
Canron Ltd. 

Coordination of mechanical design for two control structures associated 
with the diversion of the Churchill F~ iver into the Nelson ~ iver. Work 
included design approval and contract administration for spi g<:rte 
equipment and a 300-kW hydraulic turbine house unit; desiqn of associa" 
ted mechanical services; preparation of comrnissioning procedures and 
instruction manuals; and assistance in site testing of the gate 
equipment and the house unit. 

1971 Mechanical Engineer, Crippen Acres Engineering 

Participation in mechanical design, includinq preliminary studies, for de" 
sign of gate equipment, turbines, governors and compressed air systerns; 
preparation of design criteria, 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 lVlW 
Spruce generating station, Manitoba Hydro. 

Analysis of turbine performance, capital cost estimating and misce! laneous 
mechanical studies at the completion of the Kettle generating station 
project, Manitoba Hydro. 



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 vf Electrical and Electronics Engineers -- Senior Member 

H74 Executive Engineer, Acres Consulting Services 

Supervising the engineering of the Iraq National Despatch Centre. Supervision and 
design of automating a hydro plant for Peterborough Utilities Commission. 
Consultant on Warsak Hydro Development and Larona project in Indonesia.. 

1973 Engineering Specialist 

Feasibility and electrical preliminary engineering proposals for underground pumped 
storage plants. Electrical engineering estimate for 1 ,620-Mw Salta Grande 
Development, Uruguay, Argentina. Consultant for various projects, including Long 
Spruce, Manitoba, Sirikit, Thailand and Arnprior hydroelectric station, 
Ontario. Feasibility study for increasing Nam Ngum project capacity in Laos. 

Management and direction of engineering for Rochester Gas and Electric Substation 
23, an urban type enclosed substation. 

1971 Commissioning Coordinator <lt the Lower Notch gc;nerating station 

1970 Senior Project Engineer 

Various fea.,ibility studies and proposals for international proiects. 

1969 Project Engineer, H. G .. L\cres Limited 

Direction and supervision of a project group on modifications uf OnLJrio Hydro 
generating stations controls to provide automatic and remote operat1on. 

1968 Coordination of preliminary engineering including eledriui cqu:prne11t 
layout for tht underground 340·Mw Alto Anchicaya hydroelectric pro)ed, 
Colombia. 

1967 Senior Electrical Engineer 

Coordinator for electrical engineering aspects, including design, equiprnent 
specifications, assessment of tenders, review of manufacturer\ drawings 
228-Mw Lower Notch hydroelectric generating station, Ontario. 

1967 - Chief Electrical Engineer, Brown and Root Limited, ~lontreal, Quebec 

Responsible for electrical engineering aspect<, l)f petrochemical pro1ecb, including 
recommendations on field construction. 

1966 - Senior Engineer, Geo. Demers, Consulting Eng1necr. ,vlon treai. Quebec 

Electrical en6ineering responsibilitv for the 600-v1w Outarde~ ..J. hvdroelectm 
deveiopmenL, Quebec. 



Electrical Construction, Construction Division, inspiration Limited, 
Montreal, Quebec 

Management the department, including budgets; cost estimates, proposals, 
and construction plants; negotiation of contracts with suppliers, 

subcontractors, labor unions and bid/performance bonders; staff supervision .:tnd 
allocation; coordination and liaison. 

1963 The 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 Design 

Resident electrical engineer for construction of a thermal electric generating station 
\ l··"" 150-Mw units, oil fired), Tracy, Quebec, including preparation of electrical 
engine~.ring designs. 

Design of the electrical control, metering and relaying systems for 120-fVlw Twin 
Falls hydroelectric development, Labrador, Newfoundland. 

FeasibilitY studies, cost estimates and schedules for electric power and industnal 
projects. 

1958 Resident Electrical Engineer, Buckingham, Quebec 

Liaison between site and engineering office; supervtsion, scheduling and inspection 
of the work of major equipment suppliers; commissioning and initial commercial 
operation of the 30-Mw Dufferin 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 L.a Tuque and Trenche 
Developments, Quebec. 

Design, testing and commissioning of the autosynchronizing system for six existing 
units at the La Tuque Development, Quebec. 

1950 - 1951 Chief Electrical Inspector, Montreal Locomotive Works Limited, Montreai, 
Quebec 

Quality control and initial operation testing of diesel-electric locomotives. 



can 

Sen or neer 

Discipli of Graduation Water 1977 M.S.C.E. 
Economics/1975 B.S. 

Performance of hydrological studies; devel 
models, hydrological data collection and eval 
operating control of major storage facilities, 
of hydraulic structures 

_Previous Proj e:_ct Res pons 1 bi 1 it i es_: 

Hydrologist: 

Supervision of hydrological data collection and evaluation· control 
of flow re 1 eases for major s tor·age facility for e 1 ectri cal utility; 
supervision of routine and emergency maintenance for dams and levees; 
design of hydraulic structures and performance of studies on utili 
storage reservoirs and watersheds. 

Construction Engineer: 

Project engineer for construction of underground cable installations, 
reinforced concrete structures, tunnel crossings and earth retaining 
structures, field engineer for numerous gas pipeline installations. 



Professional 
Associations 

Experience 

University Ontario 
Mechanical 19 51 

Association of Professional Engineers, Manitoba, Ontario), British Columbia 
American Society of Mechanical Engineers Member 
International Electrotechnic<~l Commission, Te..::hnical Committee 4, Hydraulic 

Turbines - Member 
New York State Society of Professional Engineers - Member 

1976- Acres 

1977 Executive Engineer, Acres American Incorporated 

Coordination of all aspects of design of powerhouse, in take and tailrace, including mechanical 
and electrical systems, for 1 0-MW Granby hydroelectric r~:development on the Oswego Rtver. 
New York. 

Direction and coordination of all mechanical 
technical, environmental and economic feasibility 
Montgomery Councy, Maryland. 

aspects of studv to determine 
underground pumped hydro scheme tn 

1969 - 1976 Head, Mechztnical Department, Crippen Acres Engineertng 

M.ulaged and directed the operations of the Mechanical Department for various pro1ects 
undertaken by the Company. 

Responsible for mechanical engineering de~igns involving feasibility studies, plant l&y out. 
equipment selection, specifications, arawings, contract administration (engineering sne 
commissioning documents, equipment and mechanical services estimates and schedlJies 

hydroelectric projects in Manitoba including Kettle ( 1,224 MW), Long Spru:::e (I ,000 MW) 
and Limestone ( l ,070 MW) generating stations. Responsible for design of turbines, governors, 
cranes, intake gates, spillway gztes, e!evawrs, sewage treatment system, compressed air, water 
and oil service systems, heating and ventilating systems and other mechanical services Jnd 
systems 

river control structures in Manitoba for the Churchill River diversion project. Responsible for 
spillway gates, hydraulic turbine-generator house unit ano all mechanical service systems 

merchant section and bar steel rolling mill •n Manitoba. Responsible for mechaniCal serv1ce 
systems 

extension of boiler house and modifications to central steam heating svstem for Brandon 
University. Responsible for installation of new oil-fired boiler and control svsrems 

domestic water, fire protection water and sewerage systems for various construction camps 
accommodating 300 to 2,600 personnel. 

1961 - 1969 CBA Engineering Umitr::l, Consulting Engineers, Vancouver, British Columbia 

1968 Resident Engineer 

Directed the operations of resident staff of field engineers, inspectors and office staff during the 
final phase of construction of the 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 Hructures, earth dam, and mechanical and 
electrical equipment and services. 

1967 Site Mechanical Engineer 

Responsible for activities of mechanical Field Inspection Department during the installation ot 
control gates, cranes, e!evator1> and mechanical service wstems fo, the control structure~ Jnd 
navigation lock at the Hugh Keen!eyside (Arrow) project. 

1961 Chief Mechanical Engmeer 

Managed and supervised the activities of the Mechanical Department. Responsible for mechan1cJl 
engmeering designs, feasibility studies, equipment selection, specifications, drawtngs, contract 
administration, estimates and schedules for 
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mill for Kraft and 
(ArnJw) Dam and designed for capacity 

complex associated with 
million U.S. ga!iday 

involving 

of Hugh Ke~nleyside (Arrow) Damconmting of two 
cranes and runways 

renewal of crane runway and new mechanical and electrical serv1ces for a graving dock at 
Esquimalt, British Columbia. 

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. Resoonsible for 
the administration of contracts, scheduling, estimating, coordinating, yurchasing and reporting of 
all phases of the project. Also acted as project engineer on r.:onstruction 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 Engine~:· 

Responsible for layout, design, specifications, drawings, and contracts for major mechanical 
equipment, inciuding turbines, intake gates, spillway gates, cranes, elevators, large valves and 
similar equipment for the following projecL undertaken by the Commission 

Sir Adam Beck No. 2 
Robert Saunders {St. lawrence) 
Pine Portage (extension) 
Manitou Falls 
Whitedog Falls 
Caribou Fails. 

1951 - Junior Engineer, Mechanical Maintenance, North Bay, Ontario 

Worked in maintenance engineering on hydroelectric generating stations in northeastern Ontario, 
involving overhaul and repair of hydraulic turbines, gates and related equipment.. Acted as 
mechanical inspector on field installation of turbines and generators during construction of Otto 
Holden (laCave) generating station. 

Technical Publications 

Trend to Zero Cavitation in Hydraulic Turbine Operatiorl 
Canadian Electrical 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. Mcl-ure 

Requirements of Vertical Hydraulic Turbine and Generator Alignment for Equipment 
Specification 
Canadian Electrical Asso;;iation, 1966 

D. C. Power Commissions, Georgia Generating Station 
Engineering Institute of Canada, September 1958 



N. 

Education 

Protessiona! 
Associations 

977 -Acres 

Maine 
1973 

'i..;;l"''"''"''l::.''"'"'' ""''"'"""'""" of America - Member 
..... ,...,.~ ... , .... ~ .. - Member 

German 

978 Senior 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 
Study, for Potomac Electric Company 

- radioactive waste repository siting study, South·:rn Piedmont for 
Savannah River Laboratories. 

Participation in geologic studies and inspection of hydro facilities at 
Little Falls, New York, Trenton Falls) New York> and 
West Virginia. 

·t 973 -1977 lead Geotechnical Engineer, Stone & Webster Engineering 
Corporation, Boston, Massachusetts 

Responsible for ail 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 Public 
Service Commission (PSC) license app!icanh for State of New York, 
including 4 fossil-fueled and 2 nuclear sites 

e supervision of geotechnical field operations for above sites. including 
geologic mapping, surveys, and test borings 

- coordination of specifications. 
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1 

of geologic problems for 
Mohawk Power Corporation. 

power 

and 
University of Maine, Orono, Maine 

Thesis research along Maine coast ttJ determine 
of sea~level rise during last 3,000 years. 

United States Army 

Served 2-1/2 years in Germany with U.S. Army Intelligence. 

of 

Conducted surficial geologic mapping along the Yellowstone 
on a National Science Foundation undergraduate 

research grant, Franklin & Marshall College. 

Technical Publications 

and Seismicity in the Anna, Ohio, Region 
Soc. of Am., 1976 Annual Meeting 



Education 

Professional 
Associations 

1953 -Acres 

Ordre des du """'"'"''"''·"' 
Association Professional 
Association of Professional 
ln~tituth;m Qf Civil Entineer£~ 

1978 Vice-President, Acres International Li rnited and 
Assistant Project Director, Karun II a11d ! II 
Projects, Iran 

Elected Ontario representative on CANCOLD Executive Committee 
(1977). Canadian representative on !COLD Committee for Bibliography 
and Documentation (1978). 

1973 ViceaPresident and Regional Manager, Niagara Falls and 
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 
development (5 rivers). 

1965 President, Acres Quebec Limited 

1964, 1966 - 1970 Manager of Engineering, Acres Canadian Bechtel 
of Churchill Falls 

Responsible for ail engineering design, including permanent and 
temporary site facilities and transmission lines, for the 5,225-MW 
Churchill 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 departm~.;nt and civil engineering responsibility for 
all projects, including 

- Grand Rapids hydroelectric development, Manitoba, 340 MW 
- Los Esclavos hydroelectric development, Guatemala, 14 MW 
- Manicouagan 2 hydroelectric development, Quebec, 1 ,01 0 MW 
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Coordination of all for Bersimis 2 
and Outardes rivers economic 
studies for electric power 

rehabilitation of a power in Brazil. 

1953 

Economic studies, preliminary explorations and of 
conditions, flow and silt records, resources and 

"""'"rlirir·,,.,, ...... ., for all hydraulic gates, Shadiwal and Warsak 
developments, West Pakistan. 

of a hydraulic model of the 16,000~cfs tunnel 
and for intake approach channel, Bersimis 1 hydroelectric 
development) Quebec. 

Site supervision of exploratory drilling for a 39,995-ft long power 
tunnel. 

1950 -1953 A.P.I. 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 - System 
Studies Utilizing an IBM 704 Computer 
The Engineering Journal, October 1961 (coauthor) 

Concreting at Warsak 
American Concrete Institute, Fall Meeting, Toronto. Ontario, November 
1963 (coauthor) 

Churchill Falls Power Factlities 
Proceedings, American Society of Civil Engineers, March 1971 
(coauthor) 



Professional 
Associations 

978 -Acres 

Licensed Professional 

Project Coordinator for two engineering feasibility studies of 
hydroelectric power sites in Massachusetts on the Merrimack River at 
lowell and the Chicopee River at Chicopee. Responsib;iities include 
coordination of engineering activities, projec:t reporting, of 
design alternatives, review of design data and drawings, of 

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 Power Corporation, 
New York 

Staff and project engineering functions in hydroelectric plant design and 
study jobs, environmental reports, regulatory reporting and licensing. 
Responsibilities included acting as Project Engineer on a 1 0-MW new 
hydro facility through its preliminary design and I icensing stage; 
undertaking a statewide review of hydro development potentials which 
resulted in a 15-plant hydro expansion program; studies involving hydro 
purchases, rehabilitation or other capacity related matters; liaison, 
review and correspondence with agencies and groups associated with 
water resources 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 Maintenance Engineer, PPG Industries, New 
Martinsville, West Virginia 

Design of modifications or replacements of p1p1ng 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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VAND U 

Professional 
Associations International 

tnl!m,eelrs - Member 
of Professional 

1957 -Acres 

1 Executive 

Manager responsible for 
and pipeline, including 

Falls 28-MW hydroelectric 
New York. 

Direction of engineering for structural evaruation of 
Sturgeon Pool concrete gravity dam on Wallkill New York. 

Direction of engineering and economic 
natural gas termir.als at two alternative loc~tions in Maine and Rhode 
Island, capable of delivering 1,300 million ft /d of gas, with 
gas pipelines to New York and Pennsylvania. 

Responsible as Project Manager for all aspects of 
intake and tailrace, including mechanical and electrical 
1 0-MW Granby hydroelectric redevelopment on the 
York. 

Direction of feasibility studies for compressed air energy as 
shaving scheme for California~ and underground hydro pumped storage 
project utilizing existing mine in Ohio. 

Direction of siting study for underground pumped hydro or comr:ressed 
air storage schemes in the greater Boston area. 

Responsible as Project Manager for all aspects of design for long 
generating station. 

1973 Project Engineer 

Coordination of design for gravity structures, earth-fill dams, sand-fill 
dikes 1 powerhouse and spillway (including mechanicat and eiectrical 
::;ysterns) fur tht~ 1 ,000-~l\V Long Spruce generJtin~ :\t:ttion on tht.: Ndsan 
River, Manitoba. 

Coordin,nion of .111 aspects of engineering for J 200-ft high eMrh-fill 
dJ.rn constructed to rct::tin fly J.sh for the C.1rdina! plant. Brilli~un, Ohio. 
The work Jho included J mulliple-pipe slurry pipeline from the pl .. uH ro 
the: rctentiun Jr•.::::-: 



measun;s for the 

for 
low-level outlet control 

purposes, G. Ross 

structures 
station. 

Branch of the Don River, 

for flood protection measures~ ·water 
and access roads for the site of the Science 

1960 

for Gistrict St. 

on a water supply dam for Antigua, West indies. 

on power requirements for a citrus fruit nrr\r.:>·C:C:t<~rT piant in 
British Honduras. 

Soils inv".'itigations and foundation 
pollution control plant, Niagara Falls, Ontario. 

for Stamford-Niagara 

Studies, 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 for hydroelectric power projects, including a 120-ft 
rock-fill dam, forebay dikes and two sand-fill dikes on 
Kelsey generating station, Manitoba. and a 2.1 00-ft 

dike, Bcauharnois No. 3, Quebec. 



-·Acres 

1977 
Civil 

Overall direction 
electrical 

services. 

1970 Acres American 

projects, business development and corporate external 

1964 

Business development, public relations, and inc!udi 
direction of the task force preparing supporting documents 
Bond Offering Memorandum for Churchill Falls Power 

1947 -1964 The English Electric Company Limited 

1960 Hydroelectric Liverpool, 

Overall responsibility 
hydroelectric 

for design, development and 
for the world market. 

of 

Company Limited, 
Limited 

The Electric 
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to Turbine 

'1956 

cciJnomu:s of Variable Pitch Runners for Water Turbine 
Power Canadian Sectional 1'"""'""'~'',.."'!1" 

for Sir A dam Beck-

journal of 

u·u·'!N,.,.,,..,, Documents for Bond Offering Memorandum 
Power 1967- 1968 (editor in 

GiantcSized Hydraulic Review and Forecasts 
American Power Conference, Illinois Institute of Tec:hnology, 
1968 (c 

The Total Contribution of Tidal Energy to the System 
International Conference on the Utilization of Tidal Power, 
Nova 1970 (coauthor) 

Tidal Power 
The Clean and Predictable Energy Sources 
68th National Meeting American Institute of Chemical 

- March 1971 (coauthor) 

JJIJI'lrU''J,,rl Storage Development and Its Environmental Effects 
University of Wisconsin-Milwaukee and American Water Resources 
Association, International Conference on Pumped Storage Development 
and its Environmental Effects, September 1971 

Pumped Storage Underground 
Symposium on Hydroelectric Pumped Storage Schemes, Athens, Greece, 
November 1972 (joint author} 

Re~,·!ew of Trends of Large Hydroelectric Generating Equipment 
Proceedings, lEE, October 1976 (coauthor) 

Design Risk and Engineering Management 
Jumbo Projects Conference, l.ondon, July 6, 1977 

A Giant Project Accomplished 
Successful Accomplishment of Giant Projects Conference, london, 
England, May 1978 



1974 Acres American 

!Strate:gic Petroleum Storage Study for FEA 
h"lll'liP.rc•rnlml'l pumped hydro and compressed air energy 

economic and environmental assessments of 

retention dams. 

1973 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 

Responsible for the general administrative and technical direction of all 

1968 Head, Civil Department, H. G. Acres Limited, Niagara Falls 

Responsible for the general technical direction of the Civil Engineering 

1967 Executive Engineer 

Administrative and technica~ responsibility for all the engineering for the 
powerhouse complex, 5)25-Mw Churchill Falls power project, labrador, 
Ne\Vfoundland. 

Coordinated engineering for the study, design and construction of the 630-Mw 
Mactaquac hydroelectric development, New Brunswick. 

Studies of the optimum location of the underground powerhouse, 2,000-Mw Mica 
hydroelectric development, British Columbia. 

Studies for a national power network in Canada, 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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Coordination of civil 
consultants for 300-Mw 

Freeman, Fox and Partners, 

Sir William Halcrow and 

and Construction of the Mactaquac JHvnrr,.,...,,Prl"nr DeJve/("Jpt:nerrt 
t-nainPPrlno Institute of Annual British 

(coauthor) 

Seismic Refraction Surveying on the HamHton River Survey 
Institution of Civil Engineers library, Miller Prize for Graduate 1956 

The Churchill Falls Power Development 
Water Power, November/December 1971 

Underground 
Economic Commission for Europe, Athens, Greece, November 6 - 8, 1972 
(coauthor} 

JnrJ'arnrntJrrui 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 (coauthor) 

Underground Pumped Storage Possibilities 
Engineering 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 Hampshire, August 1975 
(coauthor} 

Underground Pumped Storage- Technical and Economic Feasibility 
American Society of Mechanical Engineers, Winter Meeting, New York, December 
1976. 


