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''Why didn't I know about 
Burns & McDonnell years ago?'' 

To be perfectly honest, we've been around a long 
time, but just haven 't made a lot of noise. Burns & 
McDonnell has been providing study, design, and 
project management services for colleges, univer­
sities and institut ions for over 60 years. 

We've been quietly designing projects like two 
170,000 lb/hr c irculating fluidized bed boi lers at Iowa 
State University, and upgrading physical plant 

contro ls and improving speciality laboratories at the 
University of Missouri. We design distribution 
systems for chilled water, hot water and steam, and 
electrical distribut ion systems too. 

So for your next project -- new construct ion , retrofit 
or expansion ·· call Bob McKenzie or Ken Clark at 
Burns & McDonnell . We know our way around the 
campus. 
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Barns & MCDonnell 
ENGINEERS - ARCHITECTS - CONSULTANTS 

P.O. Box 419173, Kansas City, Missouri 64141-0173 
Telephone (8 16) 333-43 75 



Facilities Manager (ISSN 0B82-7249) is published 
quarter I y (Spring, Summer, Fall, Winter) by the 
Association of Physical Plant Administrators of Uni­
versities and Colleges, 1446 Duke Street, Alexan­
dria, Virginia 22314-3492. Editorial contributions 
are welcome and should be sent with SASE to this 
address. 

Of APPA's annual membership dues. $30 pays 
for the subscription to Facilities Manager and APPA 
Newsletter. Additional annual subscriptions for both 
periodicals cost $40 ($50 for non-U.S. addresses). 

For information on rates and deadlines for display 
and classified advertising, telephone 703/6B4-1446. 

Copyright © 19B9 by the Association of Physical 
Plant Administrators of Universities and Colleges. 
Contents may not be reprinted or reproduced in any 
form without written permission. The opinions ex­
pressed are those of the authors and do not neces­
sarily reflect the views of APPA. Editorial mention 
of companies or products is for informational pur­
poses only and should not be construed as an en· 
dorsement, actual or implied, by the Association. 

POSTMASTER; Send address changes to Facili­
ties Manager, 1446 Duke Street, Alexandria, VA 
22314 -3492. 

1988-89 APPA Executive Committee 
President 
Dorsey D. Jacobs. West Virginia University 
President-Elect 
Jack Hug. University of Califoniia / San Diego 
Immediate Past President 
H.C. Lott Jr., University of Texas/Austin 
Secretary 
Frank J. Kus.zpa, University of Hartford 
Treasurer 
William 5. Mutch, u,iiversity of Calgary 
Board Representative 
Vince Seyer. Southeast Missouri State University 
Executive Vice President (ex-officio) 
Walter A. Schaw, CAE 

Editor 
Steve Glazner 

Assistant Editor 
Stephanie Gretchen 

Advertising 
Diana L. Tringali 

Subscriptions 
Maxine Mauldin 

Design 
Sans Serif Graphics, Ltd. 

Typography 
Unicorn Graphics 

Printing 
Hundley Lithograph. Incorporated 

Editorial Office 
703 / 6B4-1446 

FAX 
703/ 549-APPA (2772) 

a fAcilities 
~nager 

Table of Contents 

eatures 
The American Campus as a Work of Art and Utility 

by Werner K. Sensbach .... .. ... ... ..... .. ...... ... .. ... ........ ............... .. .......... 14 

/university Facilities and Equipment: Inseparable Assets, 
Potential Liabilities 

by Jack Hug ...... ...... ............ .. ....... ...... .. ...... ...... .... ..... .... ... .......... ...... 20 

Underground Storage Tanks: The New National Rules 
by Joseph R. Schuh ..... .. ... .. .. ... .......... ....... ....... ......... ........ .... .......... .. 26 

Index to Facllltles Manager, Volume 4, 1988 .... ..... ..... ... .... .. ........... ... 33 

Departments 
APPA Update ...... .... ..... .................. .... ... .. .. .. .. .. .. ............ .. .. .... ... .... ...... .. .. ... 3 

Inside APPA ... ....... ... ... ... .... ..... ... .. ... ....... .. .. .... .. ............. ........ ... ...... ... . 4 
Job Come.r ... ... ... ..... ...... ... .. ... ...... ............ ...... .. ... ............ .. ....... ...... ... ... 5 
76th Annual Meeting Preview .... , ...... ... , ...................... .. ........ ..... ... ... 8 
Coming Events .. ... ...... ...... .. ... ......... ............... ... .... ........ ..... .............. 12 

Resource Management .......... ...... .... ... ... .. ..... ......... .. ...... ........... .......... .. 37 
by Stephanie G.retchen 

Data Base Update ............. .. ....... ........ ..... ...... ..... .. ... .. ........ ... ...... .. ....... ... 38 
by Howard Millman 

The Bookshelf ... .... ... .................. .... .... ... ............. ... ...... ..... .. .. ............... .. . 40 
Reviewed in this issue 
• Costing Human Resources 
• The Effective Management of Technology 
• The Leaming Organization 

In Brief ... .. .. .. .. ... ... .... ... ... ... ......... .... ..... ... .......... .... .... ........... ... .... ... .... ...... 44 

Index of Advertisers .. .... .... ...... ...... ... .. ... ... .. ....... ...... .. ... .... ...... .......... ...... 44 

Cover photo of the Rotunda, courtesy of the University of Virginia. 



By October 1, 1990. the EPA requires that all PCB transformers 
in or near commercial buildings be retronlled. replaced or have 
enhanced electrical protection. The reason is that toxic PCB's 
can produce extremely dangerous gases in the event of nre. 
Which means all PCB's have to be dealt with. 

And that's where UNISON comes in. Because we're the 
most experienced, dependable, cost-effective choice for trans­
former retrofllling or destruction. bar none. 

Rrst. if your existing transformer is in good condition. 
you·11 want our RKLASS SOS"' service. It's a retronll and recon­
ditioning service that removes and destroys PCB's. and it can 

save you as much as 50% of the cost of a new transformer Or. if 
your transformer needs replacing. we'll destroy the old trans­
former along with the PCB's usingourTRANS-END5" service. 
With either approach. UNISON gives you excellent protection 
from future liability. 

Solving the PCB problem takes time. and meeting the 
October.1990deadline means acting now. So give us a call at 
800 SLiLi-0030. Or write to us at UNISON, ,abl!ll!!!!i!!!!!!~ 
Department A. 1338 Hundred Oaks Drive. (lllllJII 
Charlotte. North Carolina 28217. And we·11 •-.... - ­
take the heat off the situation. ~ Wt' ~~~ri~~:~~ .. 
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APPA UPDATE 
NEWS FROM THE ASSOCIATION OF PHYSICAL PLANT ADMINISTRATORS OF UNIVERSITIES AND COLLEGES 

OSHA Regulations Affect 
APPA Members 

Many colleges and universities will be 
affected by Occupational Safety and 
Health Administration's (OSHA) tight­
ened exposure limit regulations on almost 
400 materials. The new standards set per­
missible exposure limits (PELs) "on the 
amount of the affected substances to 
which employees are allowed to be ex­
posed," said NACUBO's Business Offi­
cer. According to the Labor Department 
these new levels are hoped to help reduce 
work-related illnesses; the regulations 
went into effect March 1. 

As of September 1, mandatory compli­
ance must be followed. Only public insti­
tutions in states with OSHA-approved 
occupational safety and health plans must 
comply. Those included are: Alaska, Ari­
zona, California, Connecticut Hawaii, In­
diana, Iowa, Kentucky, Maryland, Michi­
gan, Minnesota, Nevada, New Mexico, 
New York, North Carolina, Tennessee, 
Utah, Vermont, Virginia, the Virgin Is­
lands, Washington, and Wyoming. 

These more stringent regulations have 
had varying reactions from APPA mem­
bers. Jim Joyce, safety officer of Oregon 
Health and Science University, has less to 
worry about than some other institutions. 
"In most cases, we already fall within the 
new guidelines," he said, stating that his 
institution is well prepared because they 
have been making adjustments through 
the years. "This topic has been in many 
journals for a long time, so we have been 
waiting for this [the OSHA regulations] 
to happen." Joyce admitted that although 
pretty well prepared, they will still have to 
make some changes for formaldehyde and 
ethylene oxide because "they're the hard­
est levels to achieve." 

Wallace Glasscock, assistant director 
of human resources at the University of 
Maryland, said, "We've looked at a ll of 
[the regulations] and the one that deals 
with us particularly is asbestos. We're 
looking at guidelines to implement 
change. We are most interested in health 
issues, so we are working with the environ­
mental safety department and the health 
center. The health center gives physicals 
for people who work with asbestos." 

Although these regulations mean some 

work, Glasscock said the standards "need 
to happen. ost of what [OSHA is] regu­
lating should be done a nywa y." To 
Glasscock the regulations are not the 
problem- money is. "Since there is no 
money on the federal level the regulations 
can't be enforced," he sa id. ''There are so 
many violations in so many different ar­
eas, but money is cut and cut and cut." 

Ralph Allen, professor of environmen­
tal health and safety at the University of 
Virginia said, "These particular regula­
tions have relatively little impact by them­
selves. We use many of these materials 
and are aware of these emissions, but peo­
ple's exposure is limited. We're already 
concerned about these levels. The new 
lower levels combined with generic per­
sonnel monitoring could be disasterous ." 
Generic personnel monitoring determines 
whether people are being exposed to new 
levels of materials. "This is something 
that should have been done. [The new 
exposure levels] are good, but that in com­
bination with having to prove you haven' t 
exceeded levels will be very onerous and 
expensive." 

Allen's primary concern on campus will 
be the laboratories. "We will try to push 
for standards of good practices for labs. 
We will design labs with a good ventila­
tion system." 

A smaller institution s response comes 
from Pat Apel, director of physical plant 
at aryville College (MO) who said, 
"We're doing what we can. We are seek­
ing alternative sources to get us on pro­
grammatic changes. We are allocating 
money and staff to overcome the difficul­
ties. I m frightened by what could hap­
pen. We could receive a fine for some­
thing we're doing unknowingly. We just 
can't read through the mountains of in­
fonnation on this topic." 

Apel s suggestion to improve what 
OSHA has done is to increase community 
effort and communication. "It is difficult 
to follow and enforce these rules because 
we don't know who to report to, EPA or 
OSHA. It's hard to figure out what we're 
supposed to be doing because of all the 
information. It is difficult to sort it all out. 
The worst thing is the proliferation of 
companies and seminars that crop up that 
want to help you, but you can't figure out 
which to chose. No one is telling us which 

the good ones are." 

HAPPA Meets in Houston 
The bimonth ly meeting of Houston 

Association of Physical Plant Adminis­
trators (HAPPA) was held February 14 at 
the University of Houston (TX) hosted by 
Herb Collier. Twenty visitors from 11 uni­
versities and colleges attended the meet­
ing. The maintenance computer software 
package developed by University of 
Houston was demonstrated for the benefit 
of the institutions considering develop­
ment of a software program or in purchas­
ing a software package. The UH program 
was developed for IBM-compatible PCs 
networked together and provides for a 
fully integrated maintenance program. 
The next meeting of HAPPA is scheduled 
for April 4 at Alvin Community ColJege, 
hosted by Bob Richarz, director. 

APPA Cosponsors 
lnternationa1 Conference 
of University 
Administrators 

APPA, the University of Maryland at 
College Park, and other U.S. associations 
will host the sixth International Meeting 
of the Conference of University Adminis­
t rators on July 23-28 . The meeting's 
theme, "Administrative Excellence in 
Higher Education-the International Di­
mension," focuses on revenue allocation, 
organization and governance, fund rais­
ing, image building, and the impact of 
technology on administration. 

Keynote speakers will include Robert 
Atwell, president of the American Coun­
cil on Education, and Kenneth Mortimer 
president of Western Washington Univer­
sity. 

Visits to American Universi ty, Catholic 
University, Georgetown University, How­
ard University, Johns Hopkins University, 
the University of Maryland at Baltimore, 
and Prince George's Community College 
will be planned in addition to conference 
activities. 

For more information contact Dr. John 
Bielec, University of Maryland, Main Ad­
ministration Building, College Park MD 
20742; 301/454-5421. 
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Inside APPA 

From the President 

Dorsey Jacobs 
University of West Virginia 

I would like to share with you some of 
the highlights of the APPA Board of 

Directors meeting held in Alexandria on 
February 3-4. 

We had one of the best attendances on 
record for this meeting, and we were 
happy to see all Junior-Elect Represen­
tatives present. Due to the relocation of 
Central Region Representative Glen 
Carver, we welcomed Vince Seyer as the 
Central Regions new representative. 

A bright financial picture was pre­
sented by Treasurer Bill Mutch. Publica­
tions, institutes, and seminars are doing 
well financially, and dues collections for 
1988-89 stand at 96 percent, well ahead of 
any comparable association we know of 
and a record for APPA. 

Donald Mackel, vice president for 
membership, reported that as of February 
1, APPA bad 3,263 members-184 more 
than one year ago. He also discussed 
APPA's capability to bill for regional dues 
along with national dues, if desired. 

Because of increased demand from 
APPA members for a variety of informa­
tion, products, and services, the APPA 
board approved an expansion in member 
services. The commitment to expand and 
improve services, information currently 
being provided, and a system for delivery 
are being formulated. 

Another area of service where APPA 
members can help each other is the facili­
ties evaluation service. With the results of 
the capital renewal/ deferred mainte­
nance survey just now getting wide dis­
semination, the ability for APPA member 
institutions to draw upon the expertise of 
their fellow facilities professionals for con­
ducting facilities evaluations is critical. 

For APPA to take the lead and initia-

tive in assembling groups of trained pro­
fessionals is a giant step for APPA and 
truly a valuable service for higher educa­
tion institutions. A pilot evaluation has al­
ready been completed at the University of 
Arizona, and the results will appear in a 
report within the next few months. 

Also coming up in the near future is the 
Award for Excellence program. In April 
and May the regions will make their selec­
tions for the awards program, and na­
tional winners will be selected by the Pro­
fess ion a I Affairs Committee and 
announced at the July Annual Meeting in 
Reno. 

The Retired Directors Data Bank 
project, which lists information on former 
physical plant directors who have retired 
but may be able to volunteer expertise 
and ervice for auditing, evaluation, or to 
fill in as an interim directors at schools, is 
now underway. 

The Nominating Committee, chaired 
by H.C. Lott, presented an impressive 
slate of officers for the 1989-90 term. 
They are: 
President-elect: 
Chuck Codding and Bill Middleton 
Treasurer: 
Bill McDonald and Bill Mutch 
VP /Educational Programs: 
Bill Daigneau and Mo Qayoumi 
VP / Information Services: 
Bob Getz and Henry Shelby 
VP /Membership: 
Dean Fredericks and Don Mackel 
VP /Professional Affairs: 
Charlie Jenkins and George Preston 

The winners of these offices will be an­
nounced in the May issue of APPA News­
letter. 

Holding the board meeting in Alexan­
dria gave us the opportunity to visit the 
APPA office and to meet and interact 
with the APPA staff, including our two 
newest members, Stephanie Gretchen 
and Patti Saylor. I would like to commend 
the staff for the excellent job they do with 
a complex organization. The size of staff 
has stayed constant in the last 10 years in 
spite of an increase of 100 percent in 
membership and 200 percent in total 
organizational income. These increases 
represent more responsibility, programs, 
correspondence, and complex organiza­
tion-yet they are all absorbed by our 
dedicated staff. 

Plans for the July 16-19 Annual Meet­
ing in Reno, evada, are going well, and 
we are looking forward to a record atten-

FACILITIES MANAGER 

dance. See you in Reno! 

CRDM-NSF and APPA 
May Join Forces 

Walt Schaw, APPA executive vice 
president, and Wayne Leroy, APPA asso­
ciate vice president were invited by the 

ational Science Foundation (NSF) to 
meet with its new Research Facilities offi­
cers to discuss implications of APPA's re­
search in deferred maintenance of re­
search facilities. APPA may support joint 
efforts in the area of research facilities. 

NSF's Research Facilities Office was 
formed to oversee and coordinate needs of 
current research facilities. Schaw and Le­
roy met with Richard J. Green, director, 
and William B. Co.le, executive officer. 

Information Exchange 
Jack Hug, assistant vice chancellor, 

physical plant services at the University of 
California/San Diego, would like to hear 
from anyone who has had experience with 
underground ventilation ducts, either 
metal encased or fiberglass. Please con­
tact him at the University of California/ 
San Diego, 601 atthews Administra­
tion/ Academic Complex, LaJolla, CA 
92093; 619/534-0029. 

CFC Altenatives 
With the possibility of new legislation, 

Dupont's U.S. patent on alternatives to 
environmentally hazardous fully haloge­
nated chlorofluorocarbons (CFCs) is a 
timely advance. The company's patent 
was for a "more efficient method to pro­
duce H CFC-123 and HCFC-124, alterna­
tives for CFC-11, CFC-12, and CFC-114 
in certain blowing agents and refrigera­
tion appl icati.ons," said the January In­
door Comfort News. 

APPA Update appears in each issue 
of Facilities Manager and features 
news from the Association of Physi­
cal Plant Administrators of Univer­
sities and Colleges. APPA is an in­
ternational association, founded in 
1914, whose purpose is to promote 
excellence in the administration, 
care, operation, planning, and devel­
opment of higher education facili­
ties. APPA Update is compiled and 
edited by Stephanie Gretchen. 
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Job Corner 
Job Corner Deadlines 

Job Corner classified advertisements 
cost $20 per column inch; display ads cost 
$25 per column inch. There is a two-inch 
minimum charge on all ads and no agency 
discounts are available. 

Upcoming Job Corner deadlines are 
May IO for the June edition, June 9 for 
July, and July 10 for August. Closing 
deadlines for job announcements are 
posted at the request of each institution. 
In some cases, deadlines may be extended 
by an institution. APPA encourages all 
individuals interested in a position to in­
quire at the institution regarding its clos­
ing/filing date. 

Send all ads, typed and double-spaced, 
with an official purchase order to Diana 
Tringali, Job Corner Advertising, APPA, 
1446 Duke Street, Alexandria, VA 
22314-3492. Or send your ad via FAX, 
703 / 549-APPA (703 / 549-2772). Call 
703/684-1446 for more information. 

Director of Facilities Management. 
Moorhead State University in Moorhead, 
Minnesota is seeking a director of facili­
ties management. The director, who re­
ports to the vice president for adminis­
trative affairs, oversees the supervision of 
approximately 100 custodial, mainte­
nance, and heating plant personnel on a 
104-acre campus that consists of 26 major 
buildings. Applicants must have breadth 
of knowledge and a minimum of five 
years experience in at least one of the 
principal areas of facilities operations 
management. Applicants must also be 
able to demonstrate successful experience 
in the management of people, budgets, 
and operations. Employment history 
should demonstrate progressively increas­
ing levels of responsibility and complex­
ity. A bachelor's degree in architecture, 
engineering, facilities management, or 
other appropriate field is required. A mas­
ter's degree is desirable. The salary range, 
which is $32,722 to $51,422, will be re­
negotiated for 1989-90. Completed appli­
cations, which include a resume and a 
minimum of three letters of reference, 
must be postmarked on or before May I, 
1989. Applications and letters of inquiry 
should be sent to: Search Committee 
Chair, Director of Facilities Manage­
ment, PO. Box 2000, Moorhead State 
Universi ty, Moorhead, M 56560 . 
Moorhead State University is an AA/ 
Equal Opportunity Employer. 

Director of Physical Plant. California 
University of Pennsylvania invites appli­
cations for the position of director of phys­
ical plant. California University, one of 
the 14 state-owned universities of the 
Pennsylvania State System of Higher 
Education, is located 35 miles south of 
Pittsburgh and has an enrollment of 6,000 
students. The university comprises 38 
buildings containing J 7 .6 million cubic 
feet of space and a total of 108 acres. The 
director of physical plant reports directly 
to the vice president for administration 
and finance and has primary responsibil­
ity for planning, coordinating, and direct­
ing all programs regarding the mainte­
nance of all campus buildings (including 
the college farm) grounds, and equip­
ment. Areas of responsibility consist of 
the building and trades areas that include 
the plumbing, electrical, carpentry, 
HVAC, vehicle maintenance, grounds 
and labor divisions, housekeeping ser­
vices, preventive maintenance, capital 
projects, budget for all maintenance ar­
eas, and the utility plant. Candidates must 
have at least four years managerial ex­
perience; college or university experience 
is desirable. An engineering degree or a 
degree in a related field is preferred but is 
not a requirement for application. The po­
sition is a Manager V level with a salary 
range of $33,186 to $49,780 based on 
qualifications and experience. Salary 
ranges are updated annually. This is a 12-
month manageria l position, which in­
cludes generous fringe benefits. The com­
mittee began reviewing applications in 
March and will continue to do so until a 
suitable candidate is selected. Applicants 
must submit a letter of application, a re­
sume, and the names, addresses, and tele­
phone numbers of three references, pref­
erably from current or former employers, 
to: Eugene P. Grilli, Chairperson, Search 
Committee, Director of Physical Plant, 
California University of Pennsylvania, 
California, PA 15419. Those interested in 
additional information may contact Eu­
gene P Grilli at 412/938-4432. Califor­
nia University of Pennsylvania is an affir­
mative action/equal opportunity 
employer actively seeking applications 
from minorities. 

Utilities Engineer. Dartmouth College 
is seeking an individual to provide engi­
neering support for the upgrading and 
maintenance of the college's steam and 
electrical generation and underground 
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distribution systems. The utilities engi­
neer, working in conjunction with the op­
erating engineer and his staff, will design 
or contract with outside consultants to de­
sign changes within the utility plant and 

ASSOCIATE DIRECTOR 
PHYSICAL PLANT 

DEPARTMENT 
The University of Texas Medical 
Branch at Galveston is seeking an in­
dividual for the position of Associate 
Director of the Physical Plant Depart­
ment. This position is responsible for 
all facets of Physical Plant Depart­
ment administration in absence of di­
rector, supervises the administration 
of preventive maintenance programs, 
and responsible for operation of the 
department's computer operations. 
Requires a bachelor's degree in me­
chanical, civil, or electrical engineer­
ing, a Texas Professional Engineering 
License, or capable of becoming reg­
istered, ten years of experience in an 
industrial environment or hospital 
setting with at least five years experi­
ence in supervision of trade areas (air 
conditioning, electrical, plumbing, 
and construction). Prefer applicants 
with strong business background and 
general engineering experience. 

UTMB employs over 8,000 people, 
occupies 70 major buildings on 64 
acres of land, and is located on Gal­
veston Island, approximately 40 
miles from Houston on the Texas 
Gulf Coast . UTMB is a major health 
science center consisting of four 
schools, seven hospitals and two re­
search institutes. 

UTMB offers a wide variety of ben­
efit plans that not only makes UTMB 
a great place to work, but also en­
hances your compensation package. 

If interested and qualified, please 
identify ad #316A in cover letter out­
lining your skills. Send with a resume 
and salary history by May 1, 1989 to 
the address below: 
Department of Human Resources 
The University of Texas Medical 

Branch 
Box 146, UTMB Substation 1 

Galveston, Texas 77550. 
UTMB IS AN EQUAL OPPORTU­

NITY M/F /H/V AFFIRMATIVE AC­
TION EMPLOYER. UTMB HIRES 
ONLY INDIVlDUALS AUTHO­

RIZED TO WORK IN THE UNITED 
STATES. 
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Job Corner 
underground distribution systems, in or­
der to keep the full plant operating al 
peak efficiency. In addition, the utilities 
engineer will coordinate utility work with 
affected departments to minimize the im­
pact of shutdowns will work with the 
plant maintenance staff to develop and 
implement preventive maintenance proce­
dures for the utility plant, and will assist 
with the design and installation of me­
chanical and electrical systems in other 
college buildings. A B.S. degree in me­
chanical engineering with four to five 
years experience in power plant design 
with steam and electrical generation/un­
derground mains distribution experience 
or equivalent is preferred. H Profes­
sional Engineering registration desirable. 
Interested applicants should send cover 
letter with current resume, including sal­
ary requirements, to Dartmouth College, 
Office of Personnel, Employment Sec­
tion, Clement Hall, Hanover NH 03755. 
This is an ongoing search and recruiting is 
continuing while we review applications. 

SUPERINTENDENT 
PLANT MAINTENANCE 
Oakland University is seeking a 

superintendent of plant maintenance 
for the Department of Campus Facili­
ties and Operations. This person will 
direct the skilled trades personnel. in 
the operation and maintenance of all 
campus structural, mechanical, elec­
trical, and HVAC systems. Qualifica­
tions: a bachelor's degree in engi­
neering (preferably mechanical or 
electrical) or an equivalent combina­
tion of education and experience; 
minimum of five years experience in 
maintaining large building systems; 
utility networks; supervising skilled 
trades; operation of automated Work 
Order System; knowledge of HVAC 
systems; preventive maintenance 
programming; and fiscal planning/ 
cont rol. Comprehensive benefits 
package with salary in the upper 
$30s. Starting date on or about May 
15, 1989 . A ppli.cation deadline : 
April 20, 1989. Forward letter of 
application, resume, salary history, 
and at least three professional refer­
ences to: Oakland University, Em­
ployment and Staff Development Of­
fice, 140 North Foundation Hall, 
Rochester, MI 48309-4401. An affir­
mative action/equal opportunity em­
ployer. 

Manager, Custodial Services. Iowa 
State University is looking for an individ­
ual to manage custodial services and over­
see daily operation· perform long-range 
planning; meet daily with assistant man­
agers and supervisors to discuss and re­
solve job related problems, interview, se­
lect, and discipline employees and keep 
related work records; inspect work areas; 
meet with department heads and others lo 
discuss housekeeping and evaluate ser­
vices; test , select, and procure cleaning 
supplies and equipment and meet with 
sales representatives. Qualifications: de­
gree in related field and five years experi­
ence in custodial management. Salary: 
$24,2 16 minimum, commensurate with 
experience. Full-time, permanent posi­
tion. Submit letter of application, resume, 
and three names of work references to 
Kelly S. Irwin, anager, Administrative 
Services, Facilities Planning and Manage­
ment, Iowa State University, Ames IA 
50011-4000. Application deadline: April 
26, 1989. An Equal Opportunity Em­
ployer. 

DIRECTOR OF 
PHYSICAL PLANT 

Position is responsible for the planning, budgeting 
and overall management of the maintenance, repair 
and renovation of campus facilities, custodial 
services, grounds maintenance, heating, ventilation 
and air conditioning systems, and campus security. 
Lee College is currently beginning a major building 
and renovation program. Qualifications include: 

• Bachelor's degree or equivalent in 
mechanical, civil or electrical 
engineering, architecture, or other 
field closely relared Lo the 
responsibilities of the positioo . 

• Significam management experience 
in plant operations, preferably al a 
college or universily. 

• Demonstrated rnanagemenl and 
technical skills needed to 
administer all physical plant 
functions. 

• Excellent communication and 
interpersonal skills. 

lhis is a full -time, twelve-month position with a 
competitive salary and liberal benefits. Evaluation 
of credentials begins immediately and continues 
until a suitable candidate is selected. 

Qualified applicants should submit a letter of 
application, reswne, college transcripts and three 
professional references to: Personnel Officer, Lee 
College, S 11 South Whiting.Baytown, Tex.as 77520-
4703. 713-425-6532. 

LEE COLLEGE 
EOE • A/A/M/F 
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Energy Systems Manager. The Univer­
sity of Iowa physical plant department, 
power plant, is looking for an individual 
who will be responsible for managing the 
energy supply control system as well as 
the coordination of the energy supply to 
the university, including recommenda­
tions on generation versus purchase. The 
University of Iowa has a 21 MW coal­
fired cogeneration power plant in the pro­
cess of starting a new Riley fluidized bed 
boiler. Minimum education required is a 
master's degree in electri.cal engineering 
(registration preferred) or an equivalent 
combination of education and training 
that provide a comparable level of knowl­
edge. Individual must possess five years or 
more experience in electrical distribution 
systems and at least two years experience 
with instrumentation and electronic con­
trol systems. The University of Iowa of­
fers an excellent benefits package in addi­
tion to a competitive salary 
commensurate with experience. Inter­
ested candidates should forward a letter 
of appl ication, resume, and salary history 
to: John Schenk, Associate Director for 
Uti lities University of Iowa, Physical 
Plant Department , Iowa City, Iowa 
52242. The screening process will begin 
on June 1, 1989. The University of Iowa is 
an Equal Opportunity/Affirmative Ac­
tion Employer. 

Director, Physical Plant. The Univer­
sity of Hartford invites applications for 
the position of director of physical plant. 
This position is respon ible for the daily 
operation of areas such as custodial ser­
vices, grounds, building trades, and main­
tenance control center. The ability to 
work in a service capacity for a campus 
community and excellent people skills are 
key elements in this technical field . A 
bachelor's degree in engineering or re­
lated facility field and at least five years 
experience in physical plant is required. 
The individual who is selected reports to 
the assistant vice president for operations. 
The niversity of Hartford is a private 
university, situated on 275 acres of land. 
Its 40 major buildings encompass 1. 9 mil­
lion gross square feet of space. Applica­
tions will be accepted until May 1, 1989. 
Come join our facility management team. 
Send cover letter and resume with salary 
history to: Mr. Robert Martin , niversity 
of Hartford, 200 Bloomfield Avenue, 
West Hartford, CT 06117 . An Equal 
Opportunity Employer. 
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Job Corner 
Maintenance Manager. The University 

of Iowa physical plant department, power 
plant, is looking for an individual who will 
be responsible for directing and managing 
the maintenance, instrumentation and 
control functions within the power plant. 
The University of Iowa power plant is a 21 
MW coal-fired steam cogeneration plant 
in the process of starting a new Riley flu­
idized bed boiler. Minimum education is a 
bachelor's degree in mechanical or electri­
cal engineering (registration in discipline 
preferred) or an equivalent combination 
of education and training which provides 
a comparable level of knowledge. Individ­
ual should possess three to five years su­
pervisory experience in coal-fired power 
plant maintenance, including electrical , 
mechanical instrumentation, and control 
functions. The University of Iowa offers 
an excellent benefits package in addition 
to a competitive salary commen urate 
with experience. Interested candidates 
should forward a letter of application, re­
sume, and salary history to: Don Paul , 
Manager of Power Plant, University of 
Iowa, Physical Plant Department, Iowa 
City, Iowa 52242. The screening process 
will begin on Jwte 1, 1989. The University 
of Iowa is an Equal Opportunity/Affir­
mative Action Employer. 

Director for Facilities Management and 
Planning. This position is responsible for 
planning, coordinating, and directing the 
activities of a university physical plant en­
gaged in the operation and maintenance 
of 1,300,836 g.s.f. of facilities, including 
32 major buildings, 174 acres; supervise 
63 employees including custodial 
grounds, power plant, skilled crafts, and 
allied workers; administer a budget in ex­
cess of $2,000,000; devise and conduct 
safety programs; and coordinate major re­
pairs and renovations. The position re­
quires a bachelor's degree in architectural 
engineering with preference to a Profes­
sional Engineering .license and seven years 
experience with progressive responsibility 
in facilities management for maintenance 
and construction within a union environ­
ment. Please submit a resume and three 
letters of reference to: Human Resources 
Department, G-1 Alumni hall, Mansfield 
University, Mansfield, PA 16933, 
postmarked by May 15, 1989. Refer to 
position M-10. Mansfield University is an 
affirmative action, equal opportunity em­
ployer. Minority persons are encouraged 
to apply. 

Manager of Custodial Operations. An 
excellent career opportunity exists for the 
University of California/ Berkeley's man­
ager of custodial operations. The position 
is a key member of the facilities manage­
ment team and has direct-line responsibil­
ity for over 300 employees and l 0 manag­
ers/supervisors. Major duties include 
management and administration of an op­
erating budget of $7 .4M and custodial op­
eration for 95 campus buildings. Plan, or­
ganize, and manage activities affecting 
campus/ custodial services. Develop work­
load / productivity standards. Qualifica­
tions require demonstrated progressively 
responsible management experience in a 
comparable custodial operation. Experi­
ence in the design and implementation of 
training and development programs, tech­
nical expertise in workload and productiv­
ity standards, and participative employee 
programs desired. Annual salary range 
$41. to $61.5K with excellent benefits. To 
respond please send cover letter and re­
sume by April 28, 1989 to: Berkeley Cam­
pus Personnel Office, Job #03-12 L-18, 
2539 Channing Way, Berkeley, CA 
94720. EEO/AA. 

Supervisor, Mechanical Systems. 
Search extended. Reporting to the assis­
tant director of physical plant for opera­
tions. Major duties include supervising 
the maintenance, repair, alteration, and 
installment of mechanical HVAC, plumb­
ing and related systems, including com­
puterized heating energy control meth­
ods. Responsibilities include supervision 
of personnel; all aspects of contract work; 
and administration of a $400,000 budget, 
inventories, record keeping, and cor­
respondence. Minimum qualifications: 
Journeyman's license and eight to ten· 
years experience. Desired qualifications: 
associate degree in mechanical engineer­
ing technology or equivalent experience, 
which includes demonstrated supervision 
and management of personnel responsible 
for the operation and maintenance of all 
mechanical, HVAC, and energy manage­
ment systems at an equivalent plant; thor­
ough working knowledge of all federal, 
state, and local codes; and experience 
with personal computers for use with cor­
respondence, finance, cost control, and in­
ventory programs. Competitive salary and 
benefits. Applications accepted until posi­
tion filled. Send letter of application and 
resume to: Personnel Office, Box 2204, 
Converse Hall, Amherst College, Am­
herst, MA 01002. An Equal Opportunity/ 
Affirmative Action Employer. 

Director of Physical Plant (District). 
Central Arizona College is looking for an 
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individual whose qualification are: super­
visory ability and communication skills; a 
bachelor's degree in management, engi­
neering, or related field from a regionally 
accredited institution; supervisory experi­
ence and communication skills; five years 
experience in maintenance and/ or con­
struction, two years of which must have 
been in a supervisory capacity (in an edu­
cational setting pref erred); must be able 
to attain Arizona certification in waste 
water management and water manage­
ment. Must be willing to relocate. The 
physical plant consists of three campuses, 
18 buildings with 340,000 square feet on 
725 acres and a work force of 4 I employ­
ees. Salary: $36,000-$43,000. Starting 
date: July 1, 1989. Application deadline: 
April .21, 1989. To apply for this position, 
send letter of interest, resume, names, ad­
dresses and telephone numbers of three 
references to: Office of Human Re­
sources, Central Arizona College, 8470 
N. Overfield Road, Coolidge, AZ 85228. 
EOE/AA. 

MANAGER CUSTODIAL 
SERVICES 

Organizes and directs over 100 
employees in deaning and mainte­
nance of more than 1. 7 million 
square feet of classrooms, offices, and 
public areas. Plans, schedules, and 
prepares and administers budget. 
Sets job standards, establishes proce­
dures, inspects, and responds to com­
plaints. Handles or oversees all mat­
ters of personnel. Maintains and 
reviews information on computer­
ized maintenance management sys­
tem. 

Five years custodial experience, in­
cluding four years supervisory ex­
perience in very large building or 
group of buildings. Equivalent to as­
sociate arts degree and experience in 
environment similar to large educa­
tional ins ti tu ti.on desirable. 

Competitive salary and outstand­
ing benefits. Submit letter of applica­
tion and resume postmarked by 
April 20, 1989, to: Personnel. and 
Employee Relations- OPER, Cali­
fornia State University Northridge, 
18111 Nordhoff Street, Northridge, 
CA 91330. 

An Equal Opportunity/ Affirmative 
Action, Title IX, Sections 503 & 504 
Employer. 
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oin APPA for the 76th Annual Meeting and Founder 's Celebration, in honor 
of 5 years of service to higher education. Reno is the perfect setting for 
this celebration, combining the charm and nostalgia of the Wild West with 

the glamour and excitement of casinos, shows, and top name ntertainers. 
Kick off the meeting with the Opening Ceremony and Exhibit Hall Reception on 

Sunday. More than 160 companies wilt be displaying their products ,md services. 
Fine entertainmefit and good food, plus a festive atmosphere get this elebration 
rolling. 

The Educational Program features more than 70 technical presentations on a 
wide range of subject areas. The Critical Issues in Higher Education series is back 
by popular demand. Introduced last year, these sessions cover important issues 
facing facilities managers in the present and the future. Programs are geare 
toward the senior facilities management executive. Some of these topics focus on 
APPA's new ervices and the progress of spu · s initiated with HEFT funding. 

The Annual Awards Banquet features t e announcement and award pr sentation 
for the national winners of the Awards for Excellen e program. A visual presenta­
tion of the regional award winners will be shown during dinner. Other highlights 
include the Opening Keynote Address f aturing r. William Sex on , Vi.ce President­
University Relations, University of No e 'Dame and the Closing Keynote Address by 
Dr. Robert M. O' eil , President of 'fhe University of Virginia. A special closing 
celebration steals a glimpse at next year's annual meeting. 

The Preliminary Program with complete program details and registration infor­
mation is in the mail on its wa;z- to all APPA member . Please watch for it to 
arrive. If you have not received your packet by the end of April, please contact the 
APPA Office. 



Educational Program Highlights 

CONFERENCE WORKSHOPS 
W-1 Leadership & Motivation 

by Anita L. Zimmerman, 
Associate Professor, University 
of Notre Dame and Facul ty 
Member APPA Executive 
Development Inst itute 

W-2 Mastering the Art of 
Expression: 
Technical Writing and 
Presentation Skills 
By John and Sherry Rulfs, 
Stephen F. Austin State 
University 

EXPERIENCE EXCHANGES 
• Auxiliary Services 
• Community College Management 
• Contracting for Services 
• Energy Saving Ideas 
• Medical College Management 
• Plant Services Guides/Service 

Manuals 
• Sick Buildings 
• Training Issues for Ph ysical Plant 

Directors 

CRITICAL ISSUES IN HIGHER 
EDUCATION 
Focus on topics of vital interest to the 
present and future of facilities 
management. 
• Capital Renewal /Deferred 

Maintenance 
Speakers: 
Jon Gullette, Vanderbilt Univ . 
Jack Hug, Uni v. of CA/San Diego 
Harry Kriemelmeyer, niv. of 
Mary land 
Sean Rush , Coopers & Lybrand 
Walter Schaw, APPA 
Henry Shelby, Tennessee 
Technological Univ. 
Carson Smith, Kentucky State 
Univ . 

• The Regulatory Spectrum 
Speaker: 
Shelly Steinbach, American 
Council on Education 

• The, APPA Evaluation Service: How 
& Why 

Speakers: 
Russ Gonder, Univ. of W. Ontario 
Phil Rector, Univ. of Arizona 

• APP Study- Custodial Staffin g 
Guidelines 

Speakers: 
Ki rk Campbell , Univ. of 
Minnesota 
Jack Dudley, Univ. of Wisconsin/ 
Parkside 
Robert Getz , niv. of Illinois 

• APPA Study-Preventive 
1aintenance Instructions 

Speak.er: 
Kenneth Hall, Univ . of Idaho 

• The Best of the Best-Ideas from 
the Awards for Excellence Program 

. pcakers: 
Representatives from the 
institutions submitting ideas 
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£DUCA TION SESSIONS 
The educational presentations are iden~ 
tified by tracks. Each track empha.,izes 
the skills and target ,rnd.ience fo r the 
subject matter. These guideline can be 
used to assist you in choosing which 
sessions may be of the mo t inte rest or 
focus on current needs. 

Public Relations, 
Communications, & Marketing 
for Physical Plant 
• Unique Approaches to Marketing 

the Physical Plant Organization 
Speaker: 
Robert Clawson, Univ. of 
Connecticut 

Strengthening Management Skills 
• Performance Evaluation-A 

Positive E-xper.ience 
Speaker: 
Katie Smothers, Univ. of CA 
San Diego 

• Team Building 
Speaker: 
Polly Pinney, Arizona State Univ . 

Developing Employee Skills & 
Productivity 
• The Dual Purpose in Motivation 

Speaker: 
George Wright, George Wrigh t Co. 

• Empowering tbe Work Force to 
Improve Efficiency & 
Responsiveness 

-pea.kers: 
Marilyn Lockhart, UnJv. of 
Virginia . 
William Middleton , Univ. of 
Virginia 
Beverly Wann , training consultant 

• Forestalling Complaints in Physical 
Plant Administration 

Speaker: 
Ed Feldman , Service Engineering 
Assoc. 

• Presupervisory Training-Less 
Talk More Action 

Speaker: 
Pau l Schneller, Indiana Univ. 

• Training-A Continuous Process 
Spe;iker: 
Thomas Vacha , Un iv. of Delaware 

Plant Operations & Maintenance 
• An Asbestos Abatement Project­

Learn ing the Hard Way 
Speaker: 
Ken Fay, Univ . of Calgary 

• Computer Applications for the 
Small College 

To Be Announced 
• Establishing a Waste Management 

Program 
Speaker: 
Ralph Allen, niv. of Virginia 

• Free Cooling-How & Why 
Speaker: 
Michael Dwyer. Jr. , Univ. of 
Arkansas for Med. Sciences 

• Institutional Waste Management 
Speaker: 
Ed Bogard, Univ. of ebraska 
Med. Center 

• Nut & Bolts of Utilities 
Management 

Speakers: 
Robert Burger, Burger & Assoc. 
Kev in Garrity , Harco Technologies 
James Myers, Penn State · niv. 
Mo Qayoumi, San Jose State Univ. 
].R. Swistock, Cniv. of Virgin ia 

• Roof Management- Track Records 
of Experience 

Speakers: 
Dennis Cesari , Univ. of Missouri 
Richard McBride, Sonderstrom 
Arch itects 
John Stephens Oregon State niv . 



Facilities Planning and 
Constroction 
• Construction Cost Management in 

the Public Sector 
Speakers.-
Jeffrey Turner & John Dunkerley , 
Project Control Co. 

• Design Approaches to the Special 
Challenges of Academic Faci li ties 

Speakers: 
Leevi Kiil & Robert Brandt, 
Haines Lundberg Waehler 

• The ext Decade of 
Computerization-CADD/GIS 

Speakers.-
Chris Ahoy, Comprehen ive Fae. 
Mgmt. 
Cliff Gauntlett, AUTODESK 
Tom Harkenrider niv . of CA/ 
San Fran. 
Ben Woods, Texas A & M Univ . 

• Predicting Maintenance Resources 
for ew & Existing Facilities 

Speaker: 
Dr. Edgar S. eel y, Construction 
Eng. Research Lab 

Managing the Physical Plant 
Workload 
• Managing Information Systems 

Speakers: 
Keith Burres, Bonner & Moore 
Consulting 
Doug Christensen , Brigham 
Young Univ . 
Lothar Hermann, IBM 
Lee McQueen , Kansas State Univ . 
Mohammad Qayoumi San Jos 
State Univ. 
Kenneth Smith , niv . of Virginia 

Facilities Management in Small 
Colleges 
• Computer Applications for the 

Small College 
Speakers: 
To Be Announced 

• Managing at the Small College­
Being Greater with Fewer 

Speaker: 
Charles Jenkins St. Mary 's Univ. 

75 Years of Service 

Research, Medical, and Health 
Science Facilities 

Exhibitor Technical Sessions 
(partial listing) 

• Institutional Waste Management 
Speaker: 

• Asbestos-Managing the Problem 
The Pickering Firm 

Ed Bogard niv. of 1 ebraska 
Med. Center 

• Economical Options for Complying 
with ew EPA Regulations for 
Electrical Equipment & 
Transformers 

International Perspectives 
• An Asbestos Abatement Project­

Learning the Hard Way nison 
• Techniques in MotivationaJ 

Communication Speaker: 
Ken Fay , Univ. of Calgary 

LMJ Consultants 

HIGHLIGHTS 

Saturday, July 15 

Pre-Convention Tours 
10:00am - 3:00pm The Wild West Tour-Virginia City 

1 :00pm - 5:00pm 

Sunday, July 16 

12:00n - 1:30pm 

2:00pm - 6:00pm 

Evening 

Monday, July 17 

7: lSam - 8:45am 

12:30pm - 3:00pm 

Evening 

Tuesday, July 18 

7:15am - 8:45am 

12 :30pm - 3:00pm 

3: 15prn - 5: l5pm 

6:00pm - 11 :00pm 

Wednesday, July 19 

7:00am - 8:30am 

11:00am - 12 :00n 

12:30pm - 7:00pm 

Win, Lose or Draw: 
Reno City Tour and Reno Gaming Academy 

Regional Meetings 

Opening Ceremony & Exhibit Hall Reception 

A ight on the Town 
SHOWTIME! Opportunity to see some the world's best 
entertainers. Watch for Listings and how to reserve a 
seat for the show of your choice. 

Opening Keynote Breakfast 
Dr. William Sexton 
Vice President-
University Relations 
University of otre Dame 

Exhibit Hall Open 

Exhibitor Hospitality Suites 

President s Breakfast 

Exhibit Hall Open 

Campus Tours 
niversity of evada/Reno and Truckee leadows 

Community College 

Reception & Annual Awards Banquet 

Closing Keynote Breakfast 
Dr. Robert M. O' eil 
President, The University of Virginia 

From Maple Leafs to Mounties: Destination Ottawa 
Kick-off for 1990's Annual Meeting 

Post-Convention Tour 
Lake Tahoe Bound 



Dennis Palmer, University of 
Wisconsin-Platteville 
"We've never had a 
Kenai/ unit fail." 

GUARANTEE: 

"Peace of Ml 
The university uses Kenall exit lighting, exterior lights along sidewatb 

and building entrances, and interior lights in dormitory hallways and 
rooms. The university's first Kenall fixtures were installed in 1975, and 
performed exceedingly well. 

As Palmer says, "We've never had a Kenall unit fail. We like their 
durability, reliability and low maintenance. When you put them up, you 
know they're going to last. It saves us the cost of sending someone out to 
repair or replace them. Our Kenai! units have paid for themselves many 
times over.'' 

For more information or a free product guide, call Kenai! toll free at 
1-800-634-5013. 

Kenall high abuse luminaires are designed and built to take exceptional physical 
punishment. When installed according to our instructions, Kenall will repair or replace 
any fixture rendered inoperable due to physical abuse within three years of purchase. 
Thereafter, Kenall will replace any refractor/diffuser broken during the life of the 
fixture free, subject to a handling charge equal to 25% of the published list price. 

Kenall Manufacturing Co. • 4140 W. Victoria St. • Chicago, IL 60646 • 312/463-8500 • FAX3121463-1833 
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Inside APPA 
Salaries on the Rise 

Salaries for higher education employ­
ees have been able to keep pace with infla­
tion better over the past 11 years, accord­
ing to CUPA's .1988-89 Administration 
Compensation Survey, published in early 
February. During this time period salaries 
for administrators of public and private 
colleges and universities have averaged 
6.2 percent, with inflation growing 6.3 
percent for that period. 

Physical plant professionals are in­
cluded in this data. The mean salary for 
chief physical plant management officers 
at all institutions in the study was 
$44,076. The associate director of physi­
cal plant/facilities manager's mean salary 
was $37,269. 

The academic year 1988-89 was espe­
cially profitable for private institutions 
with an average salary gain of 6.7 percent, 
compared to 2.5 percent for last year, ac­
cording to The Chronicle of Higher Edu­
cation on February 15. Public chools' sal­
aries increased 4.9 percent, compared to 
4.2 percent for last year. 

The book gives data on more than 165 
positions at 1,268 colleges and universities 
of higher education. Copies are $55 for 
CUPA members, $140 for non-members 
who participated in the survey, and $250 
for others. For a copy contact: Lourie W 
Reichenberg, 123 3 Twentieth Street, 
N.W., Suite 503, Washington, DC 20036: 
202/429-0311. 

NICA Helps Asbestos and 
Insulation Industries 

The ational Insulation Contractors 
Association ( ICA) is a service organiza­
tion working toward improvements in the 
asbestos abatement and industrial and 
commercial insulation industries. Mem­
bers are entitled to low-cost group insur­
ance and are kept updated on federal laws 
and legislation. ICA publishes many 
books on pertinent topics and the monthly 
magazine Outlook. For more information 
contact Sandra LeBlanc, 202/783-6277. 

• • • 
ls your institution experiencing major 

personnel changes or undertaking special 
activities? If so, please send them to us 
for possible inclusion in the newsletter. 
Send all items to Stephanie Gretchen, 
Editor, APPA Newsletter, 1446 Duke 
Street, Alexandria, VA 22314-3492; 703/ 
684-1446, FAX 703/549-2772. 

Expansion Joint 

Engineers at the West Virginia Univer­
sity physical plant have developed a new 
aid in the forming and placement of con­
crete. An expansion joint holder made of 
sheet metal will greatly reduce forming 
time and speed the placement of concrete. 
The holder itself consists of a sheet metal 
base designed to hold standard asphalt 
expansion-joint fillers in an upright man­
ner. When placed properly, the holder 
acts as a free-standing form that allows 
concrete to be poured on either side with­
out additional forming. 

The expansion joint holder is relatively 
inexpensive to manufacture and is an im­
provement over conventional expansion 
joint installation methods. The rigid form 
may be screed when it is properly secured 
and stabilized during installation. 

Since this expansion joint form can be 
prepared ahead of time in sections of con­
venient length, it is easily installed. It al­
lows for a great reduction in forming time, 
which also reduces labor costs. Holes can 
be cut in the base of the form to allow it to 
be held in place with spikes which can be 
easily removed once the concrete is in 
place. Holes can also be drilled horizon­
tally through the form to accommodate 
stabilizing rods. 

Proper installation of expansion control 
joints is a must when pouring concrete, 
and this new expansion joint form makes 
them easier than ever to install. The form 
is time-saving, inexpensive, and currently 
being used with excellent results in side­
walks and driveways on the WVU cam­
pus. For more information contact Drew 
Chidester, Wes t Virginia University 
Physical Plant, Rawley Lane, Morgan­
town, WV 26506; 304/293-4911. 

-Dorsey Jacobs 
Director of Physical Plant 

West Virginia University 
Morgantown, West Virginia 
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Com.ing Events 

APPA Events 
Contact the APPA Educational Programs 
Department at 703/684-1446. 

Apr. 9-/4- PPA Executive Development In­
stitute for Facilities Mana.gers. University of No­
tre Dame, South Bend, I . 

May 22-23--Capilal Renewal/ Deferred Main­
tenance Executive Briefing. Washington, DC. 

Jul . 16-19- APPA 76th Annual Meeting. 
Reno, V. 

Aug. 20-25- APPA lnstitule for Facilities 
Management. Baltimore, MD. 

Other Events 
Apr. 24-27- Fortieth Anniversary of National 

Plant Engineering & Maintenance Show and 
Conference. McCormick Place East, Chicago, 
IL. Contact: Show Manager, ational Plant En­
gineering & Maintenance Show, 999 Summer 
Street, Stamford, CT 06905; 203/ 964-0000. 

Apr. 27-28- HVAC Controls Seminar. Wash­
ington, DC. Contact: Associati.on of Energy Engi­
neers, AEE Energy Seminars, P.O. Box 1026, 
Lilburn, GA 30226; 404/ 925-9633. 

May 14-17- Earthquake: An International 
Conference on Insuring and Managing the Inev­
itable. Honolulu, HI . Contact: Society of CPCU, 
720 Providence Road, Malvern, PA 19355; 215/ 
25 1-2765. 

May /8-/9- Environ:mental Laws and Regula­
tions '89 Update. Washington, DC. Contact: 
Government Instjtutes, Inc., 966 Hungerford 
Drive #24, Rockville, MD 20850; 30 I / 25 1-9250. 

May 22- 26- Methods and Techniques for 
Boiler Plant Optimi7.ation. Virginia Beach, VA. 
Contact: Dr. E.K. Greenwald, Engineering Pro­
fess ional Development, 432 orth Lake Street, 
Room 721 Madison, WI 53706; 800/ 262-6243; 
in Wisconsin 800/ 362-3020. 

May 23- 25- Environmental Regulations 
Course. Washington, DC. Contact: Executive 
Enterprises, Inc., 22 West 21st Street, New 
York, NY 10010-6904; 800/ 831-8333. 

May 24- Natural Gas Regulations. Washing­
ton, DC. Cont.act : Government Institutes, Inc., 
966 Hungerford Drive #24, Rockville, MD 
20850; 301 / 251-9250. 

May 25-26-Direct Purchase of Natural Gas 
by End- sers Conference. Washington, DC. Con­
t act : Government Ins ti tutes , lnc. , 966 
Hungerford Drive (1.24, Rockville, MD 20850; 
301 / 251-9250. 

Jrm. 5-7--Grounding of Electrical Distribution 
Systems. Madison, WI. Contact : Dr. E. K. 
Greenwald, Engineering Professional Develop­
ment, 432 ortb Lake Street, Room 721 , Madi­
son, Wl 53706; 800/ 262-6243; in Wisconsin 
800/ 362-3020. 

Jun. 5-8- A/E/ C Systems '89- Tbe Tenth In­
ternational Computer and Management Show for 
the Design and Construction lndustry. Anaheim 
Convent ion Center, Anaheim, CA. Contact: 
Sharon Price, A/ E/ C Systems '89, P.O. Box 
I 1318, ewington, CT 06111 ; 800/ 451-1196. 

Jun. /8-21- lnternational District. Healing 
and Cooling Association 80th Annual Conference. 
Virginia Beach, VA. Contact: IDHCA, Lock Box 
Dept. 4090, Washington, DC 20061-4090; 202/ 
429-5111 . 
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APPA Videotape Closeout Sale!!! 
Great Prices! 

Limited Supplies! 

oo~~~m~~m~~~~~~~~~~~~m~~~~~~m~~~m~~~oo 
00 00 
00 00 
l!l D iscount oo 00 I!) 

~ Title ½ " ¾ " Pr ice Was ~ 
00 I!) 

~ Fundamental Skills of Managing People n/a v $600 $900 ~ 
I!) I!) 

~ Fundamental Skills of Communicating ~ 
@ with People Y' v $600 $900 oo @ I!) 

~ Giving Orders and Instructions Y' v $600 $900 ~ 
00 I!) 

~ Using Positive Discipline v v $600 $900 l!] 
00 00 
oo DailyCarpetMaintenance n/a v $125 $ 190 [!) 
00 00 

~ Periodic Carpet Maintenance n/a Y' $125 $ 190 ~ 
00 00 
~ ResilientFloorCare,Part1 Y' Y' $125 $ 190 ~ 
00 00 
oo ResilientFloorCare,Part2 n/a v $125 $ 190 oo 00 00 
00 00 oo Resilient Floor Care, oo 
~ Periodic Restoration v v $125 $ 190 ~ 
00 00 
~ Pruning of Woody Plants n/a v $100 $ 150 ~ 
00 00 
oo Natural Gas Briefing Y' n/a $ 40 $ 65 oo 
00 00 
00 / 00 oo Your Right to Know v n a $ 20 $ 25 oo 
00 00 
00 00 
oo~~~m~~~~~~~~~~~~~~~~~~~~~~~~~~m~~~~ 

Special Bonus!! 
With every order over $500, we w ill send you a surprise package of APPA 
publications worth $100. If your ord er is over $1,000, we wil l send you APPA's 
cu rrent Selected Resources publication package worth more than $200! 

All orders final. Returns w ill not be accepted except for damaged products 
only. Be sure to specify tape size when ordering. Add $10 for shipping and 
hand ling. APPA mem bers may use purchase order; all others must prepay. 

Send your order to: APPA Publications 
1446 Duke Street 
A lexandria , Virg inia 22314-3492 

Telephone orders will not be accepted. All orders accepted on a first-come, 
first -served basis. Offer good as long as supplies last. 
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by Werner K. Sensbach 

The buildings of Kresge College of the 
University of California/Santa Cruz were 
built on a steep, hilly site surrounded 
by redwoods and arranged along a 
"village" street. 
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It has been said, first we shape our 
buildings, then our buildings shape 
us. Where would this old adage 

apply more aptly than at American 
university campuses, where the mis­
sion of the institution is education, 
where young, open minds absorb in­
delible impressions that last for a life­
time, and where money and skills are 
constantly at work to create and main­
tain a physical environment of utility 
and beauty. 

From the start, Americans have 
taken particular pride and an abiding 
interest in the accomplishments, as 
well as in the appearance, of their col­
leges and universities. But today our 
society has assigned many roles to its 
university campuses: to provide a use­
ful and inspirational environment of 
higher education for its youth; to 
serve as a paradigm of communal life, 
reflecting man's ordering hand at 
work; and to portray the image of a 
place, to which people may retreat in 
memory from time-to-time. Today, in a 
rapidly changing physical world, 
American college campuses also 
present the double image of innova­
tion and preservation, of progress and 
repose, of change and continuity. 

In the Shadow of a 
Long Building Tradition 

Like a history book opened up and 
come to life, American campuses can 
give a vivid account of 350 years of 
changing styles in architecture, land­
scaping, and the use of building ma­
terials. The deeper influences reach 
back into the Renaissance and medi­
eval centuries. 

Eight hundred years ago the first 
universities grew in the shadow of 
Notre Dame Cathedral in Paris and in 
the narrow streets of Bologna. Located 
far away from urban centers, Oxford 
and Cambridge adapted the enclosed 
court of the medieval cloister, and 
thus furnished the collegiate prototype 
in the Anglo-Saxon realm . 

Since many Puritans of the Massa­
chusetts Colony were graduates of 
Emanuel College of Cambridge, they 
recreated a familiar image when they 
founded Harvard College in 1636. 
While the prototypical English college 
is enclosed on all four sides and acces­
sible only through a defensible heavy 

Werner Sensbach is director, facilities plan­
ning for the University of Virginia, Char­
lottesville, Virginia. He has published articles 
on urban design, land use planning, and his­
tory of urban development. 

gate, the American colleges, from the 
beginning, preferred an open arrange­
ment in which three individual college 
halls formed an academic U-shape, 
leaving the fourth side free to the 
community and the unobstructed view 
of the horizon. 

This reflection of man's unshackled 
position in society and an enlightened 
relationship with nature carried for­
ward into Thomas Jefferson's plans of 
1817 for the University of Virginia . A 
shaft of space, formed by a parallel 
row of colonnaded buildings, directs 
the view from the Rotunda, the central 
library, into the distant Virginia moun­
tains as a symbol of harmony between 
the man-made world, a beneficient 
nature, and the heavens above. 

Form and Function of the 
Earliest University Buildings 

lf we look for images of the earliest 
American colleges, buildings such as 
Massachusetts Hall at Harvard, 
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building units, which could be fitted 
comfortably into the fabric of his "aca­
demical village." 

At Charlottesville, Thomas Jefferson 
designed the University of Virginia 
grounds with its open lawn, pavilions, 
gardens, colonnades, hotels, serpen­
tine walls, and its Rotunda in neoclas­
sical architecture to serve as an "exam­
ple of chaste architecture" and to exert 
a life-long influence on the aesthetic 
sensibilities of the young students. 

From Pastoral to Urban Campus 
With Oxford and Cambridge as 

guides, the founders of American col­
leges traditionally chose carnpu sites 
away from existing settlements and 
population concentrations. Lest the di­
versions of the city of Boston proved 
too tempting for the youthful Puritan 
scholars, Harvard's founders chose a 
site at Cambridge, two hours away 
from the harbor bars and other seaport 
temptations. 

The LAw11 of the UniversihJ of Virgin ia, designed by Thomas Jefferson . 

Connecticut Hal1 at Yale, and Nassau The state charter for the University 
Hall at Princeton quickly come to of North Carolina stipulated a location 
mind as prototypical structures. With a for the campus twenty miles away 
height of three or four stories, fre- from any existing city or town of the 
quently the largest buildings in the state. The campus master plan of 1795 
whole community, academic halls called for the layout of "ye adjacent 
usually housed all manner of college village," Chapel Hill. At that time, 
activities: dormitories for up to fifty only the campus of William and Mary 
students, recitation haUs, library, College assumed urban importance in 
kitchen, dining hall , and single rooms the shaping of the baroque city plan of 
for unmarried teachers. Williamsburg, Virginia. It came to oc-

When the need for enlarging the cupy a pivotal location as the terminus 
co!Jege arose, it usually required the of the mile-long Duke of Gloucester 
sustained effort of the already strained Street, opposite the House of Bur-
energies of the whole community. For gesses. 
the "Doubling of the College" at Yale Colonial colleges saw their purpose 
in the 1750s the whole New Haven in bringing up young men " to teach 
populace was enlisted in felling tim- and to preach." When the indepen-
ber, digging clay, and making brick in dent American states created state uni-
an effort that extended over several versities, they hoped to generate a 
years. In order to avoid such exhaus- cadre of capable loyal public servants, 
tion of community resources and en- lawyers, and judges to whom the ad-
ergy, Thomas Jefferson later proposed ministration of the New Republic 
an open plan that permitted the addi- could be entrusted. But not until 
tion of smaller, more economical Thomas Jefferson developed a plan for 

15 
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"an useful American Education" ctid 
the idea of a ''comprehensive" univer­
sity first appear in American educa­
tional annals. 

It was quite a different environment 
that spawned the urban universities in 
the latter part of the 19th century. Ur­
ban universities, some of which were 
exclusively graduate schools, emerged 
at the fringes of older cities, some­
times in the warehouse districts or 
residential neighborhoods, as did 
Johns Hopkins in Baltimore, MlT in 
Cambridge, ortheastem in Boston, 
Temple in Philadelphia, and the Uni­
versity of Chicago, which settled along 
the midway of the 1893 World Co­
lumbian Exposition. 

Sometimes dubbed "street car uni­
versities," they initially had no need 
for student dormitories but saw their 
role in providing intensive advanced 
education in the newly developing 
fields of engineering, science, and so­
cial research for an increasingly ur­
banizing society. In the process, they 
also changed the image of the tradi­
tional university campus from a pas­
toral setting to a place of turbulent ur­
ban energy. Over the years, urban 
universities paradoxically strove to 
carve out academic quadrangles and 
open spaces from their dense urban 
fabric, both as symbolic gestures as 
well as useful design elements. 

The Need for a Design Philosophy 
Through the many years of their ex­

istence, American universities and col­
leges have lavished much care, 
thought, and financial resources in the 
development and maintenance of 
their campuses. The logic of an effi­
cient utilities and services system may 
have the power to convince a skeptical 
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Thornton Hall , University of Virginia 
Campus grounds abound with unexplored aesthetic opportunities. Frequently improve­
ments can be simple and inexpensive; completing a disjointed system of walkways, 
opening up vistas by limbing up trees, relocating shrubbery and introducing interesting 
patterns of sidewalk surfaces. 

state legislature to provide adequate 
functing . However, the elusive, aes­
thetic qualities that account for the 
ambiance and the architectural excel­
lence that distinguishes one university 
campus from another are hard to pin 
down and cast into words. 

Thomas Jefferson, again, was the 
first to argue an aesthetic philosophy 
of design when he explained the use 
of ornate neoclassical elements in his 
architecture. The scale and style of the 
university building were to be "pro­
portionate to the respectability, the 
means and the wants of our 
country . .. not what was to perish 
with ourselves, but what would re­
main, be respected and preserved 
thro' other ages." Fortified by this phi­
losophy, he established an artistic pal­
ette of architectural opportunities 
never imagined before and not 
achieved since the completion of his 

masterpiece, the Grounds of the Uni­
versity of Virginia. 

Methods of Design Analysis 

T/ie modem architecture of Kresge College 's central street relies 0 11 traditio1112/ values: 

If a campus architect wants to &s­
eem the aesthetic qualities and design 
opportunities inherent in his campus 
he may benefit from the use-analysis 
methods common in urban design as 
established by such urbanists as Gor­
don Cullen, Kevin Lynch, and Law­
rence Halprin. With the aid of a care­
ful analysis of the architectural image 
of the campus, the university may in­
corporate a philosophy of design into 
its master plan. The plan is made up 
of three parts: program-an examina­
tion and identification of goals, design 
objectives, and needs; perfonnance-a 
prescription of standards and criteria 
for design; and perception-an elabo­
ration of the perceptual ctimensions of 
design (spatial, visual, and chronologi­
cal). 

In order to record the finctings of a 
design analysis, a campus architect, 
short of devising his or her own short­
hand method, would benefit from us­
ing the design vocabularly of five ele­
ments: paths, edges, nodes, precincts, 
and architectural landmarks. This in­
formation may be amplified by record­
ing changes of use and density in the 
campus landscape as they occur in the 
course of a day in a temporal se­
quence. The usefulness of the master 
plan will be greatly enhanced if it is 
informed by the insights of a sensitive 
spatial, aesthetic analysis. 

Light, shadow, human scale and symbolism. 
l~, ~':"~ i:,;~-~{~ .. ~ t .. ,. • .. ~-- , '""'~~ • 
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Scale as Design Determinant 
While the aesthetic appeal of a cam­

pus space may be traced to the skills 
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and influence of a single, solitary, 
form-giving genius, campus design, as 
an ongoing process, will require 
agreement on artistic conventions to 
facilitate the dialogue between archi­
tects, engineers, and clients. 

What, for example, is our under­
standing of "human scale,'' the term 
so frequently used in urban design as 
well as in campus planning? The term 
derives from our sense of visual per­
ception and our ability to move about 
effortlessly and pleasurably within 
architectural or landscaped spaces. 

The forward-focused human eyes 
perceive the visible world in an irregu­
lar conical shape of 130° horizontal 
and a 75° vertical coverage. Within 
this "general field of view" is embed­
ded a detailed field covering a narrow 
cone of sharp focus. These visual ca­
pabilities determine our sensory per­
ceptions and affect our responses. 

Within the categories of design 
scale, several dimensional qualities 
may be detected. lf we stand within a 
range of three to ten feet from other 
people, we can clearly understand 
normal voices, discern subtleties of 
speech, and observe facial emotions. 
We can distinguish facial expressions 
up to forty feet and recognize a famil­
iar person up to about eighty feet. 
Therefore, " intimate" spaces rarely ex­
ceed eighty feet in their minor dimen­
sion. 

Bodily motions and gestures, how­
ever, can usually still be recognized up 
to 450 feet away, which is also the 
distance at which we can distinguish a 
man from a woman or observe ath­
letic action, making it the ideal maxi­
mum viewing distance for a sports 
stadium. Urban spaces not exceeding 
450 feet can therefore be considered 
"communal" spaces in which large 

crowds can participate in common 
events. 

As we proceed to larger dimensions, 
we lose our ability to see objects 
smaller than six feet high-e.g. peo­
ple- when they are further than 4,000 
feet away. Within these "monumen­
tal" spaces people cease to play a sig­
nificant part in the functioning of a 
man-made enclosure. The vast vistas 
of the Versailles Gardens and the 
Washington Mall serve useful ceremo­
nial functions and achieve monu­
mentality, but transcend the 
"human scale." 

The Architecture of 
University Campuses 

In the course of its long history, ar­
chitecture absorbed many artistic sub­
tleties which derived from an amal­
gam of structural capabilities, visual 
perceptions, and aesthetic theories. 
The builders of classical Greece, hav­
ing observed how the bright Mediter-
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ranean light "eats away" from the 
substance of the fluted marble col­
umns, compensated for this visual loss 
by adding a "swelling" (entasis) to the 
middle portion of the column. 

Thomas Jefferson, in designing the 
University of Virginia, gradually in­
creased the distance between the pa­
vilions starting from the Rotunda, in 
order to emphasize the equidistant 
regularity of the structures facing the 
Lawn. Through the centuries, archi­
tects from Vitruvius to Palladio to Le 
Corbusier have developed aesthetic 
theories that explain the past and pre­
scribe for the future. 

In the second half of the 19th cen­
tury, John Ruskin's architectural theo­
ries, expressed in his Seven Lamps of 
Architecture, exerted a powerful in.flu­
ence on American campus planning. 
As a consequence, Yale University, 
deprecating its simple spartan struc­
tures as "brick barracks" and "muse's 
factories," tore down its colonial brick 
buildings to replace them in the 
Gothic style. Today only Connecticut 
Hall is left to tell of Yale's venerable 
early years as a colonial college. 

After 1945, when post-war genera­
tions swelled the enrollments of al­
most every college and university, 
modern, unadorned, form-follows­
function architecture easily invaded 
American campuses. Large, squat, air 
conditioned research and classroom 
structures succeeded the traditional, 
single corridor, cross-ventilated college 
buildings. In the process, they all but 
abandoned the ambiance, the intimate 
spaces, the careful landscaping inher­
ent in the older campus core. 

In contrast, today's ''post-modem" 
architects are trying to reintroduce tra­
ditional symbolic elements in their de-

The Colonnades, University of Virginia. Thomas Jefferson introduced the neo-classical 
style as a reflection of the ideals of democratic Athens and republican Rome. 



18 SPRJNG 1989 

sign. They have discovered, for exam­
ple, the inviting effect of an arched 
entrance way, the sense of shelter pro­
jected by a pitched roof, and the sen­
sual play of light and shadow in a 
carefully sculpted building facade. 

In a world of discontinuities and 
conflicting theories, it appears that 
those campuses have fared best which 
permitted variety in unity, yet main­
tained regular building heights, con­
tinued using vernacular building mate­
rial traditional to their area, and 
considered the spaces between the 
buildings as important as the build­
ings themselves. With the aid of a 
thoughtfully developed, flexible mas­
ter plan and the interest of an alert, 
intelligent university community, an 
institution should be capable of inte­
grating all kinds of architectural arti­
facts into the fabric of its grounds and 
survive any past and future architec­
tural theories-so long as these are 
friendly to people and consider tech­
nical progress only subservient to the 
well-being of the community. 

Campus Landscaping -
Variety in Unity 

American campuses derive their 
distinction through the fine balance 
between aesthetically pleasing build­
ings and a carefully landscaped envi­
ronment. In his plan for the Univer­
sity of Virginia, Thomas Jefferson 
called for a " lawn of trees and grass," 
bordered on three sides by academic 
buildings and residences. In this tradi­
tion, the "academic quadrangle" de­
rives its quality from the harmonious 

relationship between buildings and 
open spaces. 

Urban universities, existing in dense 
urban environments have problematic 
conditions of a different nature. But 
even they, as shown by Boston Uni­
versity, Temple University in Philadel­
phia, or Virginia Commonwealth Uni­
versity in Richmond, have managed 
to carve out .in-town academic quad­
rangles and park-like open spaces. 

Traditionally, landscape architects 
have lent their skills to the develop­
ment of campus landscape. Frederick 
Law Olmsted, with more than two 
dozen campus plans to his credit, is 
probably the most influential land­
scape architect and planner of Ameri ­
can campuses. Wherever a university 
has followed a policy of employing 
many different landscape architects for 
individual design tasks, the campus 
tends to gain variety but loses unifor­
mity. 

Unity is an essential in landscape, 
as it is in architecture, and its continu­
ity can only be assured by a landscape 
philosophy supported by the univer­
sity community and by a competent 
staff. In an age of affluence, when 
residential landscaping has become 
the hobby of the urban gardener, the 
tendency of overplanting with flower­
ing and ornamental shrub has affected 
campus landscaping across the conti­
nent. If ornamental campus landscap­
ing is not carefully kept within 
bounds, it will quickly tum into an ex­
pensive maintenance liability. Thomas 
Jefferson's advise to plant "grass and 
trees" on the university grounds is as 
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appropriate and useful today as it was 
160 years ago. 

Pedestrian walkways are the sinews 
of a university campus. Their conve­
nient locations and choice of surface 
material can affect the quality of the 
university grounds far beyond the cost 
of their construction. When selecting 
the appropriate surface material, one 
may keep in mind the surprising sur­
vey result Kevin Lynch received when 
he asked his students at MIT how 
they remembered paving materials 
they had experienced in their youth. 
The preferred surface material turned 
out to be neither brick paving, cobble­
stone, concrete, gravel, nor sand, but 
asphalt pavement. Although the walks 
across Harvard Yard are indeed of as­
phalt macadam, other universities 
have opted for more traditional mate­
rial such as brick, irregular flagstones, 
rectangular-cut natural stone, granite, 
limestone, or simply concrete, all de­
pending on availability, cost, ease of 
maintenance, and comfort and safety 
of the pedestrian. 

Each campus also appears to have 
its special landscape problem spots, 
green spaces pounded into dust, 
which no amount of landscaping 
seems to be able to remedy. Problem 
areas however may uncover special 
opportunities, especially if the area 
acts as interim space and pedestrian 
"Venturi" channel between two larger 
academic areas. Such a spot may beg 
to be converted into a lively commu­
nity space inviting passers-through to 
spend some time. But, only a sensitive 

.' designer can release a problem space 

Jefferson ·s layout of the grounds of the University of Virginia , crowned 
by the Rotunda at the top of the Lawn, distributed college functions 
in pavilions. Smaller student rooms are wedged between larger 
strnctures holding professor's residences, classrooms 
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Visitors , alumni and students alike use and enjoy campus walks. The quality of old narrow walkways may be substantially improved, by 
widening with compatible paving material as on the University of Pennsylvania campus. 

from its bondage and turn an abomi­
nation into an attraction . 

Street Furniture 
The institution that builds class­

rooms, laboratories, libraries and dor­
mitories, also has to provide for load­
ing docks, trash dumpsters, rubbish 
bins, bicycle racks, street lights, emer­
gency telephones, parking and street 
signs, newspaper vending boxes, ki­
osks, benches, and bus stops. Intended 
to make daily life of campus easier 
and more convenient, this "street fur­
niture" also has the potential of creat­
ing visual havoc in a campus environ­
ment. Placed haphazardly and 
without coordination it will give the 
impression of visual confusion and 
may tum the campus into an obstacle 
course. 

However, street furniture of care­
fully chosen design, unobtrusively 
placed, can greatly reinforce the feel­

:::,_ .. _ .. ~ .. _, 

ing of safety and convenience con -
veyed to students and visitors to the 
campus. There are many excellent 
commercial products of varying de­
signs and materials available. When 
no satisfactory commercial design can 
be found, campus designers may need 
to devise their own solution. Campus 
architects at the University of Virginia, 
for example, despairing over the inad­
equacy of commercially available 
emergency telephone standards, re­
sorted to their own design which was 
built in the university shops at consid­
erable savings. 

The Campus After Dark 
At night, when darkness envelops 

the university grounds, a different 
campus reveals itself along its lighted 
pathways, below illuminated windows 
of dormitories and research labs, and 
around spotlighted towers and build­
ing facades. After women students en ­
tered the universities in greater num­
bers, security lighting increased 
dramatically, yet not always in a man­
ner that would enhance the aesthetic 
integrity of the nighttime campus. 

Llghts placed too low, i.e., less than 
eight feet above ground level , have 
the capacity of blinding the viewer 
and cause the opposite of the intended 
effect. Most unshielded light sources 
placed below eye level, though well 
intended, merely annoy and irritate, 
inviting students to destroy them. 

Nighttime lighting of university 
campuses presents one of the most 
important, yet unused, opportunities 
available to the campus engineer. Like 
a skillful stage designer, he or she 
may select from an extensive arsenal 
of lighting devices, well designed 

street lamps along pedestrian walk­
ways, spotlights reflecting from build­
ing walls, and up-lighting of major 
trees and shrubbery areas to create a 
tracery of light, providing not only se­
curity, but also extending the hours of 
use and the visual integrity of the 
campus. 

When we realize that university and 
college campuses are more than brick 
and mortar, or tree-lined alleys and 
academic quadrangles, we will dis­
cover tha t they touch us at our emo­
tions, respond to our need for shelter 
and satisfy our sense of beauty. If the 
caretakers of American campuses are 
also sensitive to their responsibility as 
guardians of a rich cultural heritage, 
they will find satisfaction in knowing 
that through their work they will pre­
serve and pass on a national treasure 
that will enrich the lives of future gen­
erations. 

Whether for an "academical vil­
lage" or a "multi-university," Ameri­
can college campuses will endure as 
long as they respect their traditions 
and uphold Aristotle's definition of 
the human community as a "place 
where common people can live a sim­
ple life for a noble end." 
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Exterior shell nearing com­
pletion, Cornell University 
Low School expansion, 
March 1988. 

Jack Hug is APPA's president-elect and assis­
tant vice chancellor. physical plant services, 
at the University of California/San Diego, La 
Jolla, California. This article is reprinted with 
permission from the Spring 1989 issue of 
Educational Record, published by the Ameri­
can Council 011 Education. 

The problems of capital renewal and 
replacement, and operation and 
maintenance of our facilities and ac­
ademic research equipment cannot 
be overstated. Capital facilities and 
equipment are a foundation of 
higher education teaching and re­
search. After years of quiet erosion, 
this foundation is silently crumbling, 
and the vitality of one of our most 
valuable national assets is now se­
verely threatened. 

This quote by Lawrence Landry 
and Rodney Mebane in their pa­
per "Capital Crisis in Higher 

Education," was published almost a 
decade ago, but it would be just as ac­
curate if it were written today. 

Much has been offered as advice to 
higher education about managing re-
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by Jack Hug 

sources effectively. The alarm was 
sounded by Educational Facilities Lab­
oratory and the Carnegie Commission 
in the mid- l 970s. The message has 
been repeated since then by countless 
books, articles, and speeches, and with 
good reason. 

Many colleges and universities have 
developed tools to assess this need ef­
fectively, and most importantly, many 
now can provide reliable and verifi­
able information to support the call 
for serious attention to this problem. 

The questions facing campus ad­
ministrators concern not whether we 
have a capital renewal/replacement 
problem for facilities and equipment, 
but how serious the problem is and 
what we are doing about it. 

Armed with this assessment, plus 
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two recently published national sur­
veys on the condition of facilities and 
the condition of science and engineer­
ing academic research equipment, we 
can begin to see the outline of a con­
tinuing trend that started to develop 
years ago. 

Facilities Needs Assessed 
The APPA/NACUBO/Coopers & 

Lybrand study of facility needs [pub­
lished in January as The Decaying 
American Campus: A Ticking Time 
Bomb] is reinforced by the National 
Science Foundation's Survey of Scien­
tific and Engineering Research Facilities: 
1988, which estimates the cost of to­
day's facility needs for research space 
alone to be $3.6 billion. (There are an 
estimated 114 million net assignable 

square feet of research space available 
at the nation's research performing 
universities and colleges.) 

Not only do we have a serious facil­
ity need, we also have serious prob­
lems developing the equipment that is 
housed in and connected to our facili­
ties. 
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(Above) The Engi­
neering Instruction 
and Research 
Facilities under con­
struction at the 
University of 
California/San Diego. 

(Left) Scripps Pier of 
the University of 
California/San Diego. 

Equipment Needs Assessed 
In 1980, a survey of investigators at 

leading research universities, con­
ducted by the Association of Ameri­
can Universities, identified what 
seemed to be an emerging instrumen­
tation crisis in academic science and 
engineering. 1 

The AAU study reported numerous 
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instances where scientists and engi­
neers felt that, because of inadequate 
instrumentation, they were-or soon 
would be-no longer able to work at 
the frontiers of research in their re­
spective fields. In recognition of this, 
the House Committee on Science and 
Technology recommended that the 
National Science Foundation "conduct 
inventories of, and analyses of the 
needs for, scientific instrumentation."2 

The resulting legislation, when en­
acted and signed into law, directed the 
foundation to: 

develop indices, correlates, or other 
suitable measures or indicators of 
the status of scientific instrumenta­
tion in the United States and of the 
current and projected need for scien­
tific and technological instrumenta­
tion .3 

The results of this effort are 
documented in what has become 
known as the 1982-83 "baseline" sur­
vey. 

The survey program was designed 
to identify national trends in these 
major categories-quantity, age, cost, 
condition, and/or perceived adequacy 
of academic research equipment in se­
lected science/engineering fields. In 
1988 the National Science Foundation 
published another report presenting 
information on each of these four ma­
jor categories to compare to the base­
line study. This kind of survey now 
will be performed every two years . 

What's Changed? 
Little change was found in depart­

ment heads' evaluations of the general 
adequacy of their research equipment 
in spite of some significant quantita­
tive increases and some qualitative 
improvements seen from the baseline 
study. Across all of the science and 
engineering fields surveyed, 35 per­
cent of the department heads reported 
that the research equipment available 
to their faculty is generally "insuffi­
cient" to enable them to pursue their 
major research interests. This was es­
sentially the same as statements made 
during the baseline survey from 1982-
83 (36 percent). 

Although instrumentation stocks 
have increased since the baseline 
study of 1982-83, there is an ever­
widening gap between the equipment 
needed to keep up with technological 
advances and the equipment available. 

The value of science/engineering 
academic research equipment in use is 
estimated at more than $2 billion. Al­
though the total instrumentation stock 
and investment increased, so did the 

maintenance costs requirements. Engi­
neering departments, particularly, re­
ported substantial rising rates of main­
tenance costs. The engineering 
department heads more than any 
other indicated no perceived improve­
ment in the overall adequacy of avail­
able research equipment or support 
resources. There is little question but 
that we will have increasing difficul­
ties in maintaining current stock of ba­
sic research equipment in good condi­
tion and that the cost of replacing 
equipment in many fields wilJ out­
pace available funds. 

In 1985, "Financing and Managing 
University Research Equipment" was 
published by members of three associ­
ations: Association of American Uni­
versities, ational Association of State 
Universities and Land-Grant Colleges 
(NASULGC), and Council on Govern­
mental Relations (COGR). This publi­
cation tells it all. The problems identi­
fied are real and the actions 
recommended require a partnership 
between the federal government, the 
states, business and industry, and the 
universities. This publication was in­
fluenced by more than 500 scientists, 



(Above) Staging area for construction project 
at the University of Utah. 

(Left) A Hitachi absorption chiller was in­
stalled in 1988 when Baylor University 
switched to cogeneration . 

university administra tors, govern­
mental officials, and industry leaders 
who provided valuable insights into 
the reality of this issue. Its reading is 
highly recommended for all who have 
an interest in financing and managing 
university research equipment. 

How Are We Doing? 
Compared to What? 

The major question of how we are 
doing has many different answers. 
How the question is asked and to 
whom the question is addressed has a 
grea t deal to do with what is con­
cluded. 

Surveys can be too general and do 
not necessarily give a true representa­
tion of actual conditions at a specific 
institution. Almost every institution 
has, on paper, a system to deal with 
equipment replacement; but in fact, 
none appears to have a comprehen-

sive program to address the many dif­
ferent components of the equipment 
issue. 

The fund source, the specific field of 
inquiry, the type of institution, the lo­
cation, the age, politics, and tradition 
are all factors that impact the manage­
ment of academic research equipment. 
However, the condition of the facilities 
and the support infrastructure has an 
impact of magnum force. 

The Problem 
To obtain a clear picture of total 

needs, we must examine the differ­
ences in institutions. A particular uni­
versity is "context bound," and the 
contexts vary greatly among institu­
tions.4 There may be no single best 
way or no single possible strategy for 
everyone to follow. The condition and 
equipment needs should be evaluated 
within the possibilities and the limita­
tions of the institution. How big the 
total need may be, no one knows. 

During the 1960s the expansion and 
growth of many of our universities 
was the greatest single factor that 
gave a boost to the replacement of in­
structional/research equipment. As 
part of a capital improvement pro­
gram, new equipment was installed in 
new buildings. The slowdown of 
growth that followed created declining 
budgets and fewer capital projects. 
Consequently, less money was avail­
able for equipment repair and replace­
ment. Especially hard hit were the 
equipment-intense sciences. 

Today, expansion and growth is oc­
curring at many of our universities. 
The excitement of the new can easily 
overshadow the existing problem, but 
many campus administrators have 
had to temper this excitement with the 
reality that a substantial backlog of fa­
cility and equipment needs exists. 

The problem created for us today 
was brought about by several factors: 

1. Universities already have large 
quantities of obsolete equipment and 
functionally inadequate space on 
hand. 

2. Annually, large quantities of 
equipment and space are added to this 
"obsolescent" inventory. 

3. Program changes and increased 
volume of research place new de­
mands on institutions that can only be 
met with specialized equipment and 
space. 

4. Inflationary cost increases alone 
account for significant erosion of the 
available equipment and facility dol­
lars. 
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An example: The high cost of to­
day's astronomical research facilities is 
underscored by a comparison of the 
estimated replacement cost to the orig­
inal cost of the 300-foot radio-tele­
scope. Build in 1962 at a cost of 
$850,000, its replacement will cost 
$50 million. 

5. A most significant problem can 
be traced to technological develop­
ments. A few years ago, a chemistry 
research group possessing a five 
megahertz nuclear magnetic resonator 
that may have cost up to $500,000 
was on the cutting edge of its field. 
Within too short a time, the higher 

Send for our free 
"book of knowledge" 

Recreonics' Buyers 

Guide and Operations 

Handbook. The finest 

authority on swimming 

pool design, operation 

and management. 

There's over 130 pages of 

facts, data and the latest 

in swimming pool, 

aquatic and recreational 

equipment. Everything 

from automatic pool 

controls to caps, goggles 

and whistles. 

RECREONICS 
Equipme-r,t & systems for 
swimming pools and aquatic recreation 

To receive your 1989 

"book of knowledge·· and 

information about a 

revolutionary product 

called Delifol ca ll 

Toll-Fr e. 

National: 800-428-3254 

Indiana: 800-792-3489 

FACILITIES MANAGER 

The University of Texas Balcones Research 
Center during construction in late 1987. 

resonance of more powerful magnetics 
was required to maintain that position, 
but the cost of the replacement equip­
ment was now $5 million, and there is 
nothing functionally wrong with the 
original piece of equipment- it's just 
outmoded! 

6. Another indirect impact of rap­
idly increasing technology relates to 
housing of equipment. Research using 
lasers and electron microscopes neces­
sitates that equipment be placed on 
isolation tables for a vibration free 
environment. If existing space must be 
retrofitted for this, the expense must 
be added to the cost of acquiring the 
equipment. And as the range of lasers 
expands, larger and larger tables de­
manding more and more space must 
be dedicated. 

Too often the space available to re­
ceive new science and engineering 
programs and their concomitant 
equipment was never designed to ac­
commodate the high energy require­
ments of the newer technology. Build­
ing air handling systems are 
inadequate and cannot be easily up­
graded. Campus central utility sys­
tems are reaching capacity and cannot 
provide sufficient cooling for new 
space without major capital invest­
ments . Too frequently, a solution is to 
add on-site cooling, expense to be 
borne by the research, and by the in­
stitution as utility costs climb rapidly. 

7. Funding has not kept pace with 
the need for equipment replacement. 

Sur eys and studies represent a no­
ble attempt to get a hold of a growing 
problem. However, if the growth of 
the problem is going to be slowed and 
held at a manageable level, coopera­
tion and action is needed now. 

A Marathon, Not a Sprint 
The problem is larger than any in­

stitution can tack.le individually and 
the solution is long-term. This is not 
just a facilities or equipment issue; it is 
an issue for all of higher education. 

Not an Exclusive Domain 
Taken individually, the facility dol­

lar needs and the equipment dollar 
needs are each staggering. Coupled, 
the eyes glaze over. We cannot realisti-
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cally or effectively separate the two 
and achieve a quality program. A lot 
of things can happen along the way of 
managing the research effort that 
thrust the physical plant manager into 
the heart of the research equipment is­
sue. 

Common Ground 
Research work is different from 

many other types of work, but is 
much like managing a project. The 
planning, directing, and organizing of 
the activity for a defined period of 
time, to produce a single specified 
product or result, on a specific date in 
the future is what distinguishes this 
type of work. 

It is this finite period of time and 
the importance that is placed on 
achieving a planned result on or be­
fore a predetermined date that makes 
a difference. Physical plant adminis­
trators understand this. Interruptions 
of any kind effectively stop the assem­
bly line and are very costly, and the 
source of money needed to replace 
what has been lost is, more often than 
not, identified. The physical plant de­
partment doesn't have it, the research 
department doesn 't have it, the grant 

or contract can 't support it, and the in­
surance doesn't cover it. We have lost 
a valuable national resource and have 
added to our problem. 

FACILITIES MANAGER 

cially severe. The great challenge is to 
make government, institutional, and 
private participation truly effective. 

D. It is unwise to assume that the 
government's ability to help is only a 
matter of money and political will 
(policy). Programmatic and organiza­
tional know-how at our universities 
are a most critical ingredient. 
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There is not a college or university 
in the country that does not proudly 
display its research efforts and adver­
tise its benefits to the community, the 
state and the nation-virtually all of 
humankind. The research work al­
ready being done, the " work in 
progress," and the resources available 
to apply toward being the " first" is 
boasted regularly in state and regional 
economic reports . The facts support­
ing statements of research activity and 
availability are accepted and expected 
as normal " taking care of business." 

E. Leadership, in addressing this 
need means having the wisdom to rec­
ognize this evolving problem and to 
provide an effective response before it 
is forced onto our agenda in the clear 
form of a crisis. 

Growing Needs and 
Declining Assistance 

Choices include: 
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Underground Storage Tanks: 
The New National Rules 

Last September, the Environmen­
tal Protection Agency (EPA) 
published its final rules for un­

derground storage tanks. This article 
outlines those rules and what you 
should know about underground stor­
age tanks. 

The problem of leaking under­
ground storage tanks has received in­
creasing attention in recent years. Re­
tail gas stations come to mind first 
when we think of underground tanks. 
But they only represent about 50 per­
cent of petroleum storage tanks. 
Transportation fleets of all kinds have 
tanks-school districts, colleges and 
universities, taxi companies, car rental 
agencies, and textile rental companies. 
Often these tanks are not the best in­
stalled or maintained. 

Unfortunately, many of these un­
derground storage systems are made 
of bare steel or covered only with tar 
or lead paint, inadequate to protect 
them from corrosion for long. In­
stalled in the boom years of the 1950s 
and 1960s or perhaps during the oil 
crisis of the 1970s, many are now old, 
corroded, and prone to leak. 

Congress banned unprotected steel 
tanks and piping in May 1985 for 
most uses. Today, improved non-cor­
roding systems are required. These in­
clude tanks made of fiberglass rein­
forced plastic, also called FRP. FRP 
does not corrode. 

Steel tanks can still be used if they 
are protected from corrosion. Another 
option is a composite tank, a tank clad 
with thick layer of fiberglass rein­
forced plastic that effectively protects 
it from corrosion. 

CHART I Types of Tanks 

Fiberglass (FRP) 
10% 

\ 

Bare steel 
79% 

(estimates) 

CHART II Typical Four-Tank Station 
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Congress excluded the majority of 
buried tanks when it excluded heating 
oil tanks, smaller farm tanks, and pro­
ce s tanks. The EPA has al o excluded 
a large number of vessel you 
wouldn' t normally think of as under­
ground tanks, such a h draulic lift 
tanks, because they do not po e 
threats to groundwater the wa nor­
mal tanks do. 

The EPA also is deferring regulation 
on a small segment of tank that re­
quire different technologies. The EPA 
e timates there are about two million 
tanks covered by the new rules, with 
most used for storing motor fuels and 
other petroleum products. 

Looking at the types of regulated 
tanks now in use we see that the vast 
majority-almost 80 percent- are un­
protected bare steel , 5 percent are pro­
tected steel tanks (they have ome 
form of corrosion protection), and just 

CHART Ill Suction Piping 

over 10 percent are FRP or fiberglass 
tank . The remaining percentages are 
compo ite tanks and lined tanks­
tank with an interior plastic lining. 
Given the EPA 's estimate of two mil­
lion regulated storage sy terns in use, 
that means a whopping 1,500,000 
plu are bare steel and prone to leak. 

Most leaks occur in the piping to 
and from the tank-especially at con­
nections. All those elbow are poten­
tial leak points. Tank fittings are the 
ne t most likely source of leaks, espe­
cially fittings at the top of tank and 
delivery trucks. II the tank is over-
fill d, any loose fitting at the top of 
the tank will leak. (This is often the 
rea on tanks fail tightne s tests.) 

Spills can occur if a tank is over­
filled or if the delivery driver spills out 
product left in the ho e (which can 
be twenty gallons or more). Virtually 
all site more than ten years old show 

Common: 
check valve al 1ank 
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evid nee of accumulated spills and 
overfi lls when the tanks are removed. 
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To protect human health and the 
environment, the goals of the ational 
Underground Storage Tank Program 
are to prevent leaks and spills in the 
future by using improved technologies 
to find leaks quickly when they do oc­
cur by using leak detectors, to see that 
leaks and spills are d eaned up, and to 
make sure owners pay for cleanups 
and any other damages if they have a 
leak. Finally, the EPA is committed to 
building state programs so citizens and 
tank owners have an authority to con­
tact when problems ari e. 

New Nationwide Requirements 
for Petroleum Systems 

For new petroleum timks and pip­
ing, the EPA is allowing single-walled 
systems but they must have: 

• corrosion protection, 

Safer: 
check valve near 

di penser 
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• overfill and spill prevention de­
vices, and 

• leak detection for both tanks and 
piping. 

The new rules require a device that 
automaticaBy shuts off or alerts the 
operator before the tank is overfilled. 
This will prevent leaks from the fit­
tings on the top of the tanks. Theoret­
ically, this should also prevent most 
spills from the delivery hoses because 
there will be space left in the tank to 
drain the hoses. However, we're not 
dealing with theory, but with people­
and people make mi takes-so a form 
of pill control or catchment is also re­
quired. 

Pressure and Suction Systems 
The new rules emphasize piping 

leak detection. As we noted earlier, pip­
ing is the biggest culprit in leaks. Pres­
sure in a pipe can push a lot of prod­
uct out of even a tiny hole. A typical 
line-leak detector for pressure piping 
restri.cts the flow of product if there is 
a loss of pressure-usually caused by 
a leak in the Line. All pressure systems 
will need some form of continuous 
leak detection. (See Chart III.) 

Let's talk about suction piping and 
pumps to see why the rules for these 

systems differ. The suction pump, lo­
cated adjacent to the di penser, sucks 
the product up through the lines just 
Like a person sucking lemonade up a 
straw. The product is held in the lines 
between uses, so if there is a hole in 
the line, the product will drip out, but 
at least it's not being forced out as in 
pressure systems. 

With suction piping, the system 
malfunctions when it leaks-it's just 
lik sipping lemonad when your 
straw has a crack in it. 

The environmentally safer type of 
uction used commonly in Europe has 
ome advantages. A single-check 

valve is put near the dispenser. If there 
is a hole in the line, the uction pres­
sure is broken, and the product flows 
back into the tank. Only a small 
amoun t can leak into the environ­
ment. 

But the suction system used most 
commonly in America has a check 
valve right above the tank, which 
stops the product from flowing back 
into the tank. So, whatever fuel is in 
the line will leak to the crack or hole. 

The bad news is that in warmer cli­
mates the safer systems tend to mal­
fu nction when used with volatile 
products such as gasoline. So, it may 

CHART IV Leak Detection Alternatives 

Vapor 
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not be a realistic option for some uses 
in southern states. The good news is 
that either type of suction system is 
better for the environment than a 
pr ssure system. 

Monitoring Techniques 
and Requirements 

How does this affect you? 
B cause of these differences, pres­

sure systems need a continuous line­
leak detector with automatic alarms or 
shutoff . With pressure systems you 
will also have to test the lines at least 
one a year and do monthly monitor­
ing for leaks. 

The common American ystem 
must have a line test every three years 
as a minimum-or you can use a leak 
detection technique monthly. For the 
safer type suction (with only one 
check valve located by the dispenser) 
no special leak detection is required; 
you just have to be abl to inspect the 
check valve. 

For new tan.ks the requirement is to 
have monthly monitoring by the time 
the tank is ten years old. That is when 
the tank is most likely to start leaking. 
Initially, any old fashioned monitoring 
test is okay (sticking the tank daily 
and calculating any lo ses monthly) 
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and testing your tank within five 
years. Within ten years, you will need 
to install leak detection that is moni­
tored at least monthly. 

Leak Detection Alternatives 
Leak detection alternatives can be 

any of the following: 
• sniffers for vapor detection, 
• groundwater monitoring wells, 
• tank tightness test, and 
• continuous in-tank monitors (see 

Chart IV). 
If you have double-walled tanks or 

install a barrier under your tank, you 
can use interstitial monitors between 
the walls or between the tank and bar­
rier. The choice depends on many fac­
tors such as the soil type and depth of 
groundwater at the site, as well as 
costs and the level of security desired. 

How much will these new rules cost 
you? Typically, gas stations now in­
stalling three new 10,000-gallon tanks 
incur about $4,000 more under the 
new national rules than under the ex­
isting Interim Prohibition (the Con­
gressional ban on bare steel system). 
That's about a 5 percent increase. 
While this is not an insignificant ex­
pense, especially for smaller busi­
nesses, the EPA believes that in the 
long run it's worth it. This cost is 
based on using continuous monitors 
on the tanks. 

Another requirement for new tanks 
is that the owner must get a certified 
installer to verify that the system was 
installed properly. 

Installers have several ways to ver­
ify proper installation. The system can 
be inspected either by a registered 
professional engineer, by the imple­
menting tank agency, by showing tha t 
you followed the manufacturer's in­
stallation checklist, or by using an­
other method allowed by the imple­
menting agency. This is a job that 
requires many skills and knowledge of 
recommended industry practices. 

Remember, piping is the part most 
likely to cause leak problems. Before 
you hire the low bidder for a new in­
stallation, ask yourself what comers 
are being cut. Since the installed sys­
tem is the owner's responsibility, it 
pays to have the job done right! If you 
fail to install proper corrosion-pro­
tected systems, you are subject to fed­
eral fines of up to $10,000 per day. 

Proper Installation Options 
□ Installer certified 

• by tank and piping manufacturers 
• by tank agency 
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CHART V Costs for Improving Existing Tank Systems 

D Leak detection 

(Cost ranges for a typical gasoline 
station with three 5,000 gallon tanks) 

D Spill and overfill retrofit 

D Corrosion protection retro fit 

D Interior coating of the tan ks 

CHART VI Leak Detection 

Monitoring results 
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CHART VII Corrective Action (confirmed releases) 
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CHART VIII Petroleum Cleanup Costs* 

D Assessing problem and controlling 
immediate hazards $2,700 t1fft1:]ffip 

D Removing and d isposing saturated 
soil, investigating site $25,000 

D Recovering noating product $33,000 to $49,500 

D Cleaning ground water $75,000 to $225 ,000 

*Estimated cumulative costs 

D Installation inspected 
• by professionaJ engineer 
• by tank agency 

D Manufacturer's checklist done 
D Other method allowed by tank 
agency 

Existing Petroleum Tank Systems 
□ Begin leak detection 

• for all systems within one to five 
years 

or more 

• except pressurized piping within 
two years 
□ Replace or upgrade within ten years 

Existing Petroleum Tanks 
An operator should begin leak de­

tection on all tank and piping systems 
within one to five years. But pressur­
ized piping, because of its greater 
threat to the environment, needs de­
tectors within two years. 
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All older systems should be re­
placed or upgraded within ten years. 
Here's what is required- rust is the 
leak detection phase-in, then the up­
grading requirements. 

If your tank is over twenty-five 
years old, you 'll need to begin leak 
detection in 1989 or replace or up­
grade your system. (All this is based 
on the age of the tank as of December 
1988.) By 1993 all systems must have 
leak detection. The EPA has materiaJs 
that show this phase-in schedule and 
explain the options for leak detection. 

For the enormous number of unpro­
tected steel tanks, the key upgrading 
need is to prevent structural failure 
from corrosion. Adding corrosion pro­
tection is one way to do this. For pip­
ing, you would typically add anodes. 
For tanks you could add anodes or ap­
ply an electric current on the tank. 

Desigrting corrosion protection sys­
tems requires an expert. Corrosion 
protection systems need to be checked 
to ensure they're working right-keep 
records of your checks! 

Another upgrading option for pro­
tecting the structure of tanks is interior 
lining. This is a temporary upgrade-
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FOR BURIED PIPING LEAKS 
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• Minimize Repair Costs 
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it basically renews the tank for ten 
years. This requires an internal inspec­
tion after ten years, then every five 
years. 

Another option is to add both cor­
rosion protection and interior lining; 
this really safeguards the tank. If you 
do both, you don' t need to do any in­
ternal inspections and will not need to 
add leak detection to the tank for ten 
years! It's like having a new tank. 

Another upgrade need is spill and 
overfill devices. Over ten years all sys­
tems must be upgraded, replaced, or 
closed. Unlike leak detection, there is 
no set schedule for upgrading- as 
long as you do it within ten years. 
Otherwise, you'll face the prospect of 
fines up to $10,000 per day. 

Chart V shows some estimated 
costs for improving a typical existing 
gas station with three 5,000-gallon 
tanks. Leak detection costs run from 
$2,000 to $8,000 . Adding spill and 
overfill devices costs $3,000 to $8,000 . 
Retrofitting cathodic protection costs 
$5,000 to $10,000. Lining a tank's in­
terior costs $10,000 to $15,000. 

All of this is not cheap, but it's a lot 
less expensive than dealing with a 
leak. It's also less than a completely 
new three-tank system; that would 
run about $80,000. (Older stations 
tend to have smaller tanks, so our ret­
rofit costs are based on 5,000-gallon 
tanks. However, we noted with new 
systems mostly 10,000-gallon tanks 
are being installed.) Note: the lower 
leak detection cost is based on one set 
of tank tightness tests and daily inven­
tory, the higher end is for continuous 
in-tank monitors. 

Record Keeping 
Federal law requires owners or op­

erators to keep records so that an in­
spector can be shown tha t you have 
done what is necessary to comply 
with the law. 

What will an inspector want to see? 
Warranties from any lining or other 
upgrades, corrosion protection test re­
sults, your leak monitoring data, and 
other similar data. You want to keep 
most of this anyway, if only for liabil­
ity protection. 

Corrective Action 
(See ~ harts VI and VIL) 
In the \mproved world of tomorrow 

when everyone has leak detection, 
most likely you won't be looking at 
black ooze. Instead, you'll get some 
warning from your monitoring devices 
or you'll notice something wrong 
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CHART IX Reporting Procedures 
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ltak 

when pumping your stored fluid that 
indicates a leak. If that is the case, 
double check your equipment before 
reporting a leak; it could be a false 
alarm, a bad sensor, or faulty pump. 

If you do see ooze, sheen on nearby 
surface water, or some other sign of a 
leak, report it to a local or state tank 
agency. The next step is usually to test 
the system to pinpoint the leak's 
source and then to check the site for 
contamination. If you have a spill, the 
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first step is to contain and clean it up. 
If the spill is twenty-five gallons or 
more, report it to your local agency. 

For all confirmed leaks the proce­
dures are first to stop the leak and 
notify the appropriate agency. The 
second step is to abate any fire and 
vapor hazards and clean up any 
uncontained material. 

Notice that in this process you start 
cleanup actions immediately. This 
helps everyone, because the pollution 

ffllDLAnD 
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1988 Roofing Contractor 
of the Year Award Winner 
OUR 67th YEAR OF SERVING THE ROOFING NEEDS 
OF THE FACILITIES MANAGEMENT PROFESSION 
Before your institution invests a considerable sum of money in a 
potent ially unnecessary roof replacement or an incorrect repair, your 
institution may greatly benefit by an in depth evaluation of your 
institution 's roofing system. 
A good roof management program can reduce a substantia l number of 
dollars from your institution 's facilities management budget in 
future years. 

For a free brochure explaining our comprehensive roof management 
program, please send your request on your letterhead to: 

WILLIAM R. STEINMETZ, JR., Corpora te Services Manager 
MIDLAND ENGINEERING COMPANY, INC. 

52369 U.S. 33 North, P.O. Box 1019, South Bend, Indiana 46624 
(21 9) 272-0200 
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won't stand still while you're waiting 
for approval to act. 

This may be all you will have to do. 
However, your regulatory agency may 
ask you to assemble information on 
the amount of the release and how far 
it may have spread, what nearby 
wells might be affected, and so forth. 
Again, thls may be all that's required. 

If the agency sees a need for further 
cleanup it will. set a cleanup goal. 
Moving to the next step, you must 
submit a plan to meet the cleanup 
goals. The agency reviews the plan. 
There may be need for public notice 
or a meeting. Assuming you have 
hi.red a good cleanup contractor, you 
get approval and do the cleanup. 

This is a simplified sketch of a diffi­
cult and usually costly set of opera­
tions. Removal of contaminants is ex­
pensive and may be subject to local 
and state environmental controls. For 
example, spreading saturated soils on 
the land to let the fumes evaporate 
may violate local air pollution rules. 

How Much Does All This Cost? 
Groundwater cleanups can run sev­

eral hundred dollars or more, but each 
site is unique. The EPA has had clean-

up costs in the millions. Costs like 
these make improved systems and 
continuous monitors look like very 
good investments. (See Chart VIII.) 

Closures 
Some people are even thinking 

about getting out of the tank game. 
Thls leads to the subject of tank clo­
sures. There are two types of closures: 
temporary and permanent. 

You can temporarily close an older, 
unprotected system for only three to 
twelve months. (After twelve months 
you will have to decide if you are go­
ing to return it to service or perma­
nently close it.) All lines, pumps, and 
other equipment must be capped and 
secured (except vent lines). If the 
product is left in the tank, leak detec­
tion must be continued. 

For a new or corrosion-protected 
system, there is no time limit on tem­
porary closure. Again you cap it off, 
and continue operation and mainte­
nance of corrosion protection and leak 
detection. 

For permanent closure the system 
must be emptied of all fluid and 
cleaned. It must be removed from the 
ground or filled with an inert solid 

Woold Yoor Campos Utility System 
Get a Passing Gradcz? 

Over 50 educational institutions have improved 
performance by using 

Sega's 
Engineering & Technical Services 

• System Analysis 
• Energy Optimization 
• Facility Planning 
• Central Plant Design 
• Distribution Design 
• Cogeneration 

For more lnfonnatlon contact 
Dean Goeklng at Sega Inc., 
P.O. Box 23266, 
Stanley, Kansas 66223 
913-681-2881 

• Steam 
• Electrical Power 
• Chilled Water 
•HVAC 
• Fluidized-Bed Boilers 
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(sand, concrete, or foam.) You will 
need to do a site assessment to see if 
the excavation area is contaminated. If 
so, you must clean the site. Closing 
tanks that have held volatile products 
like gasoline is a dangerous business 
and should be done by experienced 
professionals. 

Temporary Tank Closure 

Existing/ unprotected USTs (3-12 
months): 
□ Maintain leak detection 
New /protected USTs (3 months­
unlimited): 
□ Maintain corrosion protection 
□ Maintain leak detection 

Permanent Tank Closure 

D Empty product 
□ Clean tanks 
D Remove from ground or fill with 
inert solid 
□ Do site assessment 

Reporting Requirements 
A few words about reporting re­

quirements. There are two occasions 
when you need to report to your 
tank authority. The first is when you 
install a new system-there is a noti­
fication form to fill out telling the 
agency what type and size of tank 
you have, what product, and how 
you are certifying its proper installa­
tion. Then, depending on your 
state's rules and if all goes well, the 
second occasion is when you decide 
to report a tank closure. If, however, 
you have a suspected leak, or worse, 
have to take corrective action, you 
will have to report on your plans and 
progress to the tank authority. 

Conclusion 
To review the new national rules 

for petroleum, the key points are: 
• new systems need corrosion 

protection, leak detection, and both 
spill and overfill devices; 

• existing systems must include 
phase-in leak detection within five 
years and be upgraded or replaced 
within ten years; and 

• leaks need to be reported and 
cleaned up. 

I urge all readers of this article to 
immediately begin implementing 
these procedures through local and 
state agencies. The liability for ignor­
ing these new regulations could be 
extremely costly. ■ 
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Leaf Pickup 
Leaf pickup at Texas Christian Uni­

versity 1s an exhausting task. The 23 7-
acre campus has about 2,000 
mostly deciduous trees, which make 
leaf pickup a requirement two ti.mes a 
year, spring and fall. The most trou­
blesome aspect, however, is leaf 
pickup around automobiles. TCU has 
parking spaces for 5,700 cars, many of 
which are rarely moved during the 
day. To combat the problem, the 
physical plant department modified a 
Diahatsu HiJet scooter to allow clean­
ing of parking lot gutters even around 
parked cars. The scooter bed was fit­
ted with a box 48 inches high, 76 
inches long, and 50-1/2 inches wide 
that provides almost 12 cubic yards of 
leaf torage. The box was constructed 
around an angle iron frame, with lift­
ing eyes so that the box could be re­
moved when not needed for leaf 
pickup. This allows the scooter to be 
used for other grounds maintenance. 
On the back of the scooter, a Billy 
Goat TR500 blower was mounted 
with a pickup nozzle at the end of an 
eight-inch diameter flexible hose, 15 
feet long. Two eight-inch by eight­
inch screened exhaust openings were 
cut in the top of the leaf container 
box. One side of the box was hinged 
to allow dumping of the contents. 
Thanks to the department's innovation 
the campus can remain relatively leaf­
free year round. 

Campus Hotel 
Construction began last June 9 on 

the first commercial hotel situated on 
a west coast public university campus. 
The 224-room, full-service Marriott 
will be located at California State Uni· 
versity /Fullerton on approximately 
three acres. The $20 million facility is 
expected to open this summer. The 
project is a three-way partnership be­
tween CSU, the city of Fullerton, and 
Marriott. The contract calls for the ho­
tel to revert to university ownership 
after a maximum of 70 years. The ho­
tel will help finance about half the 
cost of the $6.7 million stadium and 
sports complex on campus. 

Swimming Pool Repair 
The University of Illinois opened its 

Intramural-Physical Education Build­
ing in faJJ 1971. The facility contains 
one outdoor pool primarily used for 

Stephanie Gretchen is assistant editor of Fa­
cilities Manager a11d editor of APPA News­
letter. 

Stephanie Gretchen 

recreation and one indoor pool, 50 
meters by 25 yards, used mostly for 
instruction and competition. Both 
pools use a highly sophisticated water 
circulation system. Water is circulated 
to the pool by a spinal underground 
distribution system, enters the pool 
bottom through diffusing inlet , and 
leaves the pool by overflowing the 
gutter. The pool system worked fine 
until January 1988 when daiJy 
makeup had reached 60,000 gallons 
per da , about twelve times the winter 
average. 

The civil engineering section 
checked the water meter and water 
make-up controls but found no prob­
lems. When they checked for leakage, 
pool water was discovered in a build­
ing underdrainage sump. The next 
step was to identify the leak. It was 
not feasible to dig up the entire 12,400 
square feet of pool bottom to identify 
the leak. In addition, the pool needed 
to remain in use for instruction and 
swim team use; therefore, it could not 
be drained. 

Carl Wege!, civil engineer, and 
Larry Pridemore, water station fore­
man, concluded that the water might 
leak out through a filter head if the re­
circulation pump was shut off. They 
dosed the pool one night and hut off 
the recirculation pump. William 
Greenwood from the engineering staff, 
a registered scuba diver, dove to the 
bottom of pool and injected small 
quantities of dye consecutively around 
each head. On one head the dye dis­
appeared immediately; after several 
tests he concluded that the leak was 
adjacent to this head. 

The university decided to accept the 
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leak until the end of the spring semes­
ter when the pool was drained. The 
leak was found in almost the exact po­
sition predicted, the pipe was replaced 
at an elbow, and the pool bottom was 
repaired. 

Safety 
A 24-hour phone line link Indiana 

University / Bloomington's ph ysicaJ 
plant department with the office of 
personal safety to ensure campus 
afety. The physical plant phone line 

i always open in order to encourage 
students, faculty, and staff to report 
maintenance or repairs that are 
needed, particularly those that affect 
safety. Wh n someone reports a prob­
lem, the physical plant will correct the 
problem as soon as possible. Only 
emergency work is conducted after 
hours . 

The physical facilities department 
(PFD) at Miami University (OH) orga­
nized a afety committee last April, to 
promote safety practices throughout 
the department and safe working con­
ditions for all employees. The commit­
tee works with the university safety 
committee, the environmentaJ heaJth 
and safety office, the PFD training 
committee, the PFD employee and su­
pervisor advisory groups, and princi­
pal staff members. 

The committee investigates unsafe 
practices and working conditions, 
makes recommendations, improves 
communication of safety-related top­
ics, provides literature and programs 
for better safety, and evaluates need 
for new safety equipment. 

The following are some of the 
accomplishments of the committee: 
discussed afety devices for new 
maintenance utility vehicles us d by 
the area maintenance shops; made 
recommendation that resulted in the 
welding shop installing rollbars and 
seatbelts in the vehicles; recom­
mended yield signs that have been 
placed at trategic points in the Cole 
Service Building parking lot; posted 
an accident board in the building that 
reports the number of days since the 
last accid nt; investigated an accident 
and recommended that a memo be 
sent to all shop supervisors that ad­
vises the use of the "Power-Mate" 
when moving heavy equipment up 
steps; and sends a monthly 
SafetyGram and is working on a u­
pervisor safety handbook that pro-

37 

vid s safety information and instruc­
tions on conducting safety meetings. ■ 



38 

ACCEPT! G THE I EVITABLE 

The ecret to political succe s is to 
foresee what is going to happen, then 
support it-Charles DeGaulle 

Endorse the inevitable-Millman's 
Corollary 

Colleges and universities lead the 
nation in introducing computer 
technology to tomorrow's entrepre­

neurs and employees. Does this spirit of 
omputer competency and proliferation 

carry through to the physical plant? It 
should; after all, first-rate causes deserve 
fir t-rate resources. 

How are facility managers using com­
puters? We talked to four PPA members, 
representing institutions of various sizes 
and geographic locations. Reading between 
the lines, the way a manager uses comput­
er reveals as much about the condition of 
their campus as the attitude of the institu­
tion 's administrators. 

The four directors who participated in 
our informal survey deserve our " thank 
you ." We were pleased by their candor 
and surprised by some of their answers. 

Ithaca College 
Ithaca, New York 
6,000 enrollment 
1,700,000 S.F. 

Tom Brown, phy ica1 plant director, is in 
the enviable position of operating a rela­
tively new campus; most buildings are less 
than twenty years old. As if that is not 
enough to give us a green tint, Tom, in a 
matter-of-fact tone, added, "The adminis­
tration has an explicit policy against accu­
mu lating a deferred maintenance backlog. 
They insist on resolving problems as they 
arise, when repairs are least expensive and 
disruptive. " While we all agree with that 
sentiment, Tom is one of the fortunate few 
to be able to achieve the goal. 

Tom's computer system reAects the 
needs and priorites of his operation. He es­
timates their hardware and software in­
vestment at about $100,000; the desktop 
hardware primarily compri es Apples. 
They use desktop computers for word pro­
cessing and maintaining p rsonnel records. 
Two terminals tie into the college's (soon 
to be updated) Digital Equipment VMS 
mainframe. 

The mainframe fills their budgeting, ac­
counting, and record keeping needs. It also 

rves as home base for their work order 
processing system. Service requests are en-

Howard Millman is assista11t director of facil­
ities at Columbia University's Lamo11t 
Doherty Geological Observatory in Palisades, 

ew York, and evis uc/ear Laboratory in 
lrvi11gto11, ew York. He is also a freelance 
technical writer and frequent contributor to 
several national computer magazines. 

Howard Millman 

tered into the system, which then gener­
ates the requisite work orders for distribu­
tion. Tracking the maintenance ervice 
requests and work orders, as well as labor/ 
material recaps, are done by the digital 
equipment. 

At present, Tom has Little need for com­
puter aided design and drafting (CADD) 
programs since their architectural and en­
gineering work is subcontracted to consul­
tants. 

Tom was enthusiastic when discussing 
his staff achievements and their acceptance 
of computers. Initially, to smooth the tran­
sition from manual to computerized sys­
tem , Tom encouraged his staff to enroll in 
Ithaca' computer learning programs. That, 
in conjunction with attending off-site semi­
nars, helped the staff make a relatively 
pain free transition. When the changeover 
occurred, they were well prepared and re­
ta ined few doubt about implementing the 
new technology. 

Tom is likewise appreciative of the time 
savings and increase in accuracy he and his 
staff have achieved. His overall assess­
ment? " I don't think a co t conscious phys­
ical plant can afford to be without a com­
puter now." 

Pepperdine University 
Malibu, California 
3,500 enrollment 
1,000,000 S.F. 

Like Torn at Ithaca, Charlie Roberts' 
buildings are fairly new. Most were built 
within the last fifteen years, so he too has 
little in the way of a deferred maintenance 
prob! m. Charlie, Pepperdine's director of 
central plant operations, u es desktop com­
puters for streamlining regular office 
record keeping as well as running a com­
mercial maintenance program, COMAC. 

COMAC is a combination oftware and 
(lBM) hardware package for cheduling 
routine maintenace. Thi inc.ludes both 
planned maintenance and work orders re­
ceived from the academic community. 
COMAC also tracks time and labor 
charges, accruing them to pecific tasks. 

COMAC is running smoothly and reli­
ably now, but it was not always that way. 
Charlie categorized the problems they had 
as the "service after the sale" variety. Ex­
orcising the system's bugs required numer­
ou long distance call to COMAC's Florida 
offic s. These in tum led to spirited discus­
sions and subsequent field visits by 
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COMAC's representatives. Ultimately, the 
problems were satisfactorily resolved. 

Pepperdine's administration supported 
the purchase of computers for the physical 
plant. Charlie estimates his office's hard­
wa re/software investment at $75,000. 
While Charlie's office staff quickly ac­
cepted the new technology, some of the 
m chanics were not so enthu iastic. The 
additional :record keeping required to keep 
the system's records current, as well as the 
increa ed accountability, caused some of 
the maintenance staff to chafe at the new 
syst m. Most, notes Charlie, if not all, have 
by now "come around to accept the new 
system as both inevitable and efficient." 

Charlie's obviously not intimidated by 
computer technology. His plans inc.lude in­
vestigating other COMAC modules and 
perhaps expanding the system beyond its 
present functions, when he is sure the ex­
pansion will be part of the solution and not 
add to the problem. Project management 
and CADD software are also possibilities, 
depending on the level of future need. 

While the desktop computers suffice for 
accounting and maintenance tracking, they 
u a recently installed Johnson Controls 
energy management system to control 
lighting and HVAC. 

Charlie's overall assessment: " In our 
situation, we have been helped dramati­
cally by having computerized systems." 

Iowa State University 
Ames, Iowa 
23,500 enrollment 
12,000,000 S.F. 

If urrnounting technology wa an 
Olympic event, Bill Whitman, Iowa State's 
associate vice president for facilities, would 
be in for the gold. According to Bill's reck­
oning, his shop has invested about 
$2,200,000 for hardware and another 
$1 ,200,000 for software. The e numbers 
e elude the Johnson JC-85 they use for en­
ergy management and facility control. 

Bill 's group was initially tied into the 
university's mainframe. After four years 
online, their operation required functions 
unava ilable on the mainframe. For in­
stanc , the mainframe was competent at 
number crunching, but it was inadequate 
for personnel record keeping and related 
management functions. 

It was then that Bill installed a Hewlett 
Packard mini computer. The HP operates 
as a file erver, serving a sixty-five-termi­
nal local area network (LA ). The HP 
handles work orders, job orders, account­
ing, personnel, wordprocessing, project 
management, budgeting, and forecasting. 
In other words, according to Bill, "Just 
about any function here that can be com­
puterized, is." 

Their now venerable work order system 
was developed in-house to interface with 
the university's accounting ystem. Some 
of its extensive features include tracking of 
work r quests, material/personnel alloca­
tions, job cost/estimating, and tracking la-
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bor hours/dollars and material costs by 
job. While it has served admirably, there 
are newer systems available that offer 
more features . Bill thinks it may be time 
for a change. He intends to survey some of 
the newer maintenance packages now 
available to see if they match his needs. 

The sixty-five terminals fulfill a dual 
function. In addition to serving as LAN ter­
minals, they are also stand-alone PCs ca ­
pable of independent processing. The 
physical plant's Hewlett Packard nlini in­
terfaces with other HP systems on campus 
for data exchange, including electronic 
mail. 

ln yet another stand-alone system Bill's 
shop uses five high-speed IBM compatible 
386s for CADD. These they use primarily 
for maintaining engineering and construc­
tion record drawings. 

Bill 's s taff received some gradual expo­
sure and training before they were ex­
pected to use computers. According to Bill, 
"It's gone very well. The only thing we use 
typewri ters around here for these days is 
to fill out forms and envelopes that we 
can't do on printers." 

Iowa State also employs a Johnson Con­
trols JC-85. The unit, purchased outright, is 
used mostly for card access control, moni­
toring fire systems/ alarms, and controlling 
HVAC equipment. All software and 
firmware changes are made by facility in­
house staff. Johnson is only involved in 
upgrades of the system's software. 

Since Iowa State generates its own 
power, Johnson is not used for demand 
load shedcting. Even without load shed­
ding, the Johnson system has "paid for it­
self many times over"according to Bill. 

About half of the campus, comprising 
academic buildings and offices, are under 
Johnson's watch. The balance of the cam­
pus consists of non-academic buildings 
that have their own separately monitored 
systems. 

Columbus College 
Columbus, Georgia 
3,800 enrollment 
530,000 S.F. 

From one of the largest to one of the 
smallest. 

Lester Smith, director of plant operations 
at Columbus, relates that most of the 
builctings are twenty-five years old, so de­
ferred maintenace is not an overwhelming 
concern . And it may not become one, at 
least if the administration continues its 
present policy. The University System of 
Georgia, of which Columbus is a part, 
wants to prevent the newer institutions 
from accumu lating a backlog. 

Their system consists of two PC compat­
ibles, a $12,000 investment. One PC is 
dedicated to key control the other one is 
primarily used for work orders and bud­
gets. They use a commercial package, 
CAMS-3, that provides accounting of labor 
and material and accrues total dollars by 
job. 

Both units are also termina ls for the uni­
versity-wide LAN. This allows transferring 
electronic mai l and provides access to cen­
trally stored programs residing on the col­
lege's IBM mainframe. One notable time­
saving feature is the use of the LAN for 
room scheduling. Requests for space use 
are electronica!Jy transmitted to the physi­
cal plant office. In addition to reducing pa­
perwork and request transit time, each re­
quest is perma.nently recorded, eliminating 
" Yes, I did," " No, you didn 't" confronta­
tions. 

Columbus uses a Johnson Controls JC-
85 for controlLing HVAC systems on cam­
pus. Similar to Bill's system at Iowa, major 
program changes are made by Johnson 
while the scheduling changes are entered 
in-house. Unlike Iowa's outright purchase, 
Columbus entered into a five-year lease­
purchase plan. ow in its third year, John­
son's overall cost of $300,000 will be am­
ortized from accrued savings over the 
five-year life of the lease. Since lighting 
and fire alarms do not provide "savings," 
they are not presently included in the 
monitored systems . 
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major software upgrade. That, combined 
with personnel cha nges in Johnson' s local 
office, led to unanswered questions and 
bugs that needed to be flushed. Johnson 
persevered and in time the problems were 
resolved. Al.though Les feels it took longer 
than it should have, the system is now 
online and performing reliably. 

Les ' office staff and field staff readily ac­
cepted the introduction of computers. He 
too smoothed the transition by training his 
staff and reorganizing record data into a 
computer compatible format. In the future, 
Les will expand his system to include 
CADD. 

" If you have plenty of people, you prob­
ably can get away without using a com­
puter," said Les. " By using a computer and 
a couple of well trained people, you can 
generate data that's immediately usable." 

When I asked Les for an example of 
what he meant, he replied, "Say you ask 
your secretary, 'How much did we spend 
on X?' Depending on what you asked for, 
it might cake her two days to find the an­
swer. By the time you get your answer, 
you' re already impatient and she's already 
mad at you." So much for doing business 
the old fashioned way. 

"See," continued Les, " with a computer, 
your data's readily available and you can 
do so much more with it. " 

To that l add- while keeping the 
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Unlike the smooth initiation of the John­
son systems at Iowa and Pepperdine, Les 
had more than his share of start-up prob­
lems. It required nearly a year to get the 
system fully up and running. Les attritubes 
that mostly to bad timing. o sooner than 
their sytem was uncrated, Johnson issued a peace. ■ 
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Human Resources 

Costi11g Human Resources: Tire Financial Impact of 
Behavior i11 Orga11izatio11s by WaynP F. Cascio. Bel­
mont : Wadsworth , Inc. , 1987. 274 pages , 
softcover. 

Many times the salary of an employee is 
naively thought to be the only financial 
outlay that impacts a company's budget in 
the realm of personnel management. It is 
thought that an employee, whether la­
borer, manager, or clerk draws a base sal­
ary of $30,000 annually, costs the com­
pany that amount plus whatever benefits 
are incorporated to present a fair salary 
package. Unfortunately this premise is not 
true and never has it been established 
more plainly than in Wayne F. Cascio's 
book Costing Human Resources: The Finan­
cial Impact of Behavior in Organizations. 

Cascio's book is part of a larger selection 
that makes up the Kent Human Resource 
Management Series. This series constitutes 
Kent Publishing Company's attempt to 
present not only a viable apparatus where 
by its readers can gain a better understand­
ing of federal regulations, human resource 
costing, compensation, and performance 
appraisal, but a manual for use in the 
classroom for training and expanding a 
company's cognizance of human resource 
management. After all, the employees that 
make up a company's work force have the 
po ten ti al of being a large factor in eco­
nomic savings and, at the same time, the 
cause of economic loss. Hence, human re­
source is a company's most valuable com­
modity. 

In his book Cascio begins by introducing 
the human resource accounting concept. 
He delineates the activities of human re­
source management as "those associated 
with the attraction, selection, retention, 
development and utilization of people in 
organizations." Although this concept has 
been around since the 1940s, it was not 
until the 1970s that measuremen ts associ­
ated with employees' behaviors were in­
corporated. Throughout the course of his 
book, Cascio introduces various formulas 
and theories for placing dollar values on 
various human resource activities. 

In chapter one he postulates the plan of 
his book and moves on. 
As his treatise expands, Mr. Cascio delves 
into the cost of employee turnover. Inher­
ent in these costs are separation costs (en­
compassing exit interviews, severance pay, 
unemployment taxes), and replacement 
costs (advertising, interviewing, testing, 
travel and moving expenses, and training). 
Cascio presents a formula for getting some 
staggering figures. For this reader many of 
the expenses he outlines were thought of 
as given and written off, but in this book 
the cost of replacing employees can quickly 
reach six digits for a single company, de­
pending on size. 

Absenteeism and sick leave also account 
for staggering expenses absorbed by a 
company. Not only do many companies 
provide sick pay, which is nothing more 

than a salary outlay for no production, but 
the productivity of the other employees 
working in the area drops, costing the 
company decreased product output. 

Smoking on the job costs the company 
in high health insurance premiums, absen­
teeism, mortality and replacement, prop­
erty damage, employee morale as well as 
on-the-job time loss. Again the figures are 
stupefying. 

In Part I, Cascio develops an apparatus 
for costly employee attitudes. He presents 
three models: 

1. human asset valuation 
2. unit cost approach 
3. behavior cost approach 

Each attempts to place an employee's abil­
ity to perform on a scale and compare it 
wi th an average. Cascio backs up the va­
lidity of such approaches with brief case 
studies. 

Another cost that must be absorbed by a 
company is the economic impact of a labor 
contract and the compensation package it 
presents for its constituency. 

Part m discusses personnel programs 
and their inherent costs. Cascio states: 
"Personnel programs often have been se­
lected and implemented because they were 
fashionable or commercially appeal-
ing .. .. " He continues to say that person­
nel program executives, because of the 
high cost of their plans, are having to jus­
tify its validity on the ledgers. Throughout 
this section the reader is compelled to ex­
amine several utility models that present 
concepts and postulate formulas for " in­
creasing the odds" for better staff selec­
tions and heightened job performance. 

The cost and benefits of human resource 
development programs was the subject of 
Cascio's final consideration. In this section 
one is asked to consider if it is indeed 
worthwhile to invest in programs to train, 
change, and eliminate costly human 
behaviors and personnel activities. 

Costing Human Resources: The Financial 
Impact of Behavior in Organizations is an 
eye-opening book for those who have little 
exposure to the activities of a company's 
personnel office or for someone not famil­
iar with human resource management. It is 
thought provoking and at times mind bog­
gling. The general construction of the vol­
ume makes it very suitable for training 
purposes. It comes complete with exercises 
at the end of each chapter so that the 
reader can work through what the author 
has presented in the text. 

FACILITIES MANAGER 

However, at times the reading was la­
borious and somewhat difficult. Cascio re­
duces everything down to a number in a 
formula or a percentage on an effectiveness 
scale. The concept is fine for reports and 
audits, but perhaps too cut and dry when 
dealing with the subject at hand: human 
resources. 

The text as a whole was well written, 
quite enlightening, and very well 
documented. It should be considered re­
quired reading for any manager dependent 
on the effectiveness of his company's most 
precious commodity, its employees. 

-Douglas W. Cooper 
Assistant Director of Residence Hall 

Facilities 
Montclair State College 

Upper Montclair, New Jersey 

Effective Management 

The Effective Management of Technology, by Sushel 
K. Bhalla, Massachusetts: Addison-Wesley Pub­
lishing Co., 1987. 200 pp. 

While technological advancements con­
tinue to improve the quality of life, it is not 
wi thout costs and societal risks. Technol­
ogy is ambivalent, because it is both friend 
and foe. The good technology that pro­
vides better things can be effectively man­
aged and integrated with successful busi­
ness practices . 

This book presents a succinct 200-page 
survey on the management of technology. 
It begins with an introduction to business 
and portfolio planning concepts that are 
commonly known as long range planning 
techniques. The author presents a sum­
mary of historical technological events that 
resulted during and after World War II 
when European scientists and technicians 
emigrated to the United States. President 
Roosevelt encouraged use of the newly ac­
quired talents that resulted in tremendous 
technological involvements in the 1950s 
and 1960s. Vannevar Bush, director of the 
Office of Scientific Research and Develop­
ment, advanced a philosophy that scientific 
progress on broad fronts results from free 
play of free intellects working on subjects 
of their own choice motivated by their 
curiosity for an explanation of the un­
known. This is the science-technology 
technique or "push" model. In the 1960s 
and 1970s, the "market pull" model 
emerged because social -economic needs 
dictated basic research efforts. 

Following the historical summary is a 
discussion of strategic planning techniques 
developed by consulting firms in the early 
1980s. The consultants recognized that 
strategic planning of technology is a chal­
lenging process needing commitment from 
top management. This should include sup­
port for continuing education programs for 
technical and business professionals. Sev­
eral key concepts are examined such as 
management's perception of and respon­
sibility for technology. 
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The author presents an agenda of tech­
nology forecasting techniques. The key to 
uccessful technology fore asting involves 

an appreciation of the holi tic environ­
ments in which technology operates the 
dynamic societal forces . This ection will 
give the reader many cone p to think 
about in relation to technology, social, po­
litical. economic, environmental, ecological 
and competitive forces . 

One concept is that the technologist 
mu t understand the busin s and top 
management's role. The technologist will 
find continuing education programs in arts 
and business techniques helpful in under­
standing the dynamic forces in which tech­
nology strives. Finally, the concepts are 
pre ented for integrating technology with 
business planning and how top manage­
ment can design an architectural frame­
work for strategic planning. T would rec­
ommended this book to physical plant 
administrators, facilities managers and en­
gineers who strive to integrate professional 
resources. Although the author did not dis­
tinguish between good and bad technol ­
ogies, the reader should be aware of the 
ambiva lent nature of technology. 

-J.J. Lettiere 
Director, Management & Systems 

Engineering 
Pennsylvania State University 
University Park, Pennsylvania 

Learning Organization 

The Leami11g Organization a11d the eed fo r Direc­
tors W/Jo Tl1in k, by Bob Garratt. England: Gower 
Publi hing Company Ltd .• 19 7. 141pp. $3 .95, 
hardcover. 

The Leaming Organization by Bob Garratt 
is an extremely interesting analysis of the 
per nnial question of why th organization 
doesn 't run as it should. Garratt's approach 
is diff rent, well intended, and feasible. As 
such, I would recommend the book for 
people interested in management functions 
and for those wondering what is wrong 
with their organization or their director. 

Garratt argues "that organizations can 
only become effective if the people selected 
to run them are capable of two key skills -
learning continuousl y and giving direc­
tion ." H contends that "most of the peo­
ple at th top of organizations have not 
been tra ined in, and are uncomfortable 
with, giving directions to their organiza­
tion." 

The book is divided into two parts. The 
flrst pa.rt (Reflections and Concepts) ad­
dresses the issue of giving dire tion; part 
two (Experiments and Action) di cusses the 
proc dures for learning continuously. 

Section 1.1: "What is the Problem?" 
suggests that directors grow up in the spe­
cialized environment of modem manage­
ment as specialists and when given a direc­
torship are not real] y prep a red for a 
generalists role. Further, they ar not. 
transitioned into their new role, but rather 

are imply given the rein . Thus, often, 
new directors suffer from insecurity, tre s, 
and, in th eyes of their subordinates, veri­
fication "of the Peter Principl - that peo­
ple are promoted to the level of incompe­
tence in organizations.'' 

Section 1.3 "What Can Be Done?" ob­
serve Lhat the issues needed to be ad­
dressed to achieve a more effective and ef­
ficient organization are easy to identify, but 
more difficult to achieve. Thi chapter is 
perhap one of the most instructiv in the 
book and tends to encourage a deeper 

FACILJT/£5 MA AGER 

appreciation of the author' experience and 
knowledge on the subject of management 
and of the problem of directorship. 

Section 2.1 "How Do We Get There?" 
contain "a synopsis of maps, tools, and 
processes which have proven effective in 
helping to develop both the thinking and 
behavior nee sary to take up the roles 
outlined in the learning organization 
model. " The section then develops the 
how-to's of creating conditions for orga­
nizational learning, thinking proces e , cri­
teria for selecting director , management 

Energy Savings To 
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team , and other is ues all designed to en­
hanc the creation of the learning organi­
zation. This section may be too involved 
for the general-interest reader though it is 
easily read. The models and concepts pre­
s nted are on-target and thought provok­
ing. The problem I had with it, however, is 
that it i written for consumption by top 
echelon persons (presidents, vice presi­
dents, board members, etc.) or serious tu­
dents of management. 

A l uggested at the sta rt, this book ad ­
dresses an aspect of management from a 
different perspective. It does so very well 
and encourages the reader to think about 
his or her organization and how it i being 
operated. lndividuaJ with goal of becom­
ing top managers or board members will 
want a copy of this book for reading and 
con tant reference. For othe and physical 
plant directors, I would suggest the book 
be added to their reading list. Its 140 pages 
ar read easily, rapidJy, and provide 
enough new ideas to make the expenditure 
of time worthwhile. 

- Gary Kent 
As i tant Director, Physical Plant 

SU Y College at Buffalo 
Buffalo, ew York 
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Hertz Hall, Central Washington University 

Kenwood High School, Baltlmore 
County School District, MD 
The fiberboard insulation in this school's 
original 1953 roof was completely satu­
rated with water in some sections-a total 
reroofing was required. 

Since PC PLUSYSTEMS had pre­
viously proved successful In other 
Baltimore Schools, PC PLUSYSTEM 1, 
the AII-FOAMGLAS system - the only 
insulation on the market resistant to mois­
ture in both liquid and vapor forms -
was selected for Kenwood. 

The over-110,000 ft2 of FOAMGLAS 
insulation is providing Baltimore school 
officials with energy savings, reduced 
maintenance costs, the security of total 
noncombustibility, and dimensional sta­
bility which will add years of efficient per­
formance to the entire root. 

According to E. Joseph Martin , as­
sistant supervisor of building inspection 
and major roof renovation for the 
Baltimore County Public Schools, the 
PC PLUSYSTEMS are "literally trouble­
and maintenance-free." 

Hertz Hall, Central Washington 
University, Ellenburg, WA 
Severe water damage necessitated a 
total reroofing of Hertz Hall, which houses 
the music department. and the roof on the 
University's Central Boiler Building. 

Tapered FOAMGLAS!& 
Roof Insulation, featured in 
PC PLUSYSTEMS, provides 
a unique and desirable 
combination of long-term 
operating efficiency, 
reduced maintenance 
costs, and safety. 

Physical Education Building, Westchester Community College 

Considered but rejected were fiber­
glass .. . too cost prohibitive; EPS foam ... 
highly flammable and too low in density; 
and perlite which is thermally inefficient 
and absorbs moisture. 

Based on performance tests and build­
ing code drainage requirements , tapered 
PC PLUSYSTEM 3 was specified for 
Hertz Hall. This system of FOAMGLAS 
insulation with polyisocyanurate under­
layment provided high A-value; noncom­
bustibility ; an ideal surface for the new 
single-ply, modified bitumen system; 
and economy. 

For the Central Boiler Building, a non­
tapered, AII-FOAMGLAS~ PC PLUSYSTEM 1 
was selected because of its high compres­
sive strength and it's ability to provide the 
total moisture resistance necessary to avoid 
vapor penetration and blistering problems. 

Physical Education Building, 
Westchester Community College, 
Valhalla, NY 
"For this type of facility we wanted the 
best insulation we could get," says 
Anthony Loscri , Senior Civil Engineer, 
Westchester County Department of 
Public Works. 

This State University of New York 
(SUNY) building required rerooflng over 
both its gymnasium and natatorium. 
Membrane cracks had developed and se-

vere ponding and leaking were occurring. 
Anthony Loscri specified guaranteed, 

totally moisture-resistant, AII -FOAMGLAS 
PC PLUSYSTEM 1 over the humid nata­
torium ; and guaranteed, high A-value, 
PC PLUSYSTEM 2 - FOAMGLAS~ with 
Phenolic Foam underlayment - over 
the gymnasium. 

" It costs a little more," says Mr. Loscri , 
"but after seeing the results of other 
roof board insulations I was willing to 
spend more for a better insulation system." 

For roof insulation on your facility ... 
where reliability, efficiency and safety are 
"required subjects,'' a PC PLUSYSTEM 
can meet all of your demands. 

For copies of Case Studies on the 
three facilities, or more information, call 
(412) 327-6100, Extension 356. Or write 
Pittsburgh Corning Corporation, Market­
ing Department FB-9, 800 Presque Isle 
Drive, Pittsburgh, PA 15239. In Canada, 
106-6 Lansing Square, Willowdale, 
Ontario M2J 1T5, Tel : (416) 222-8084. 

PITTSBURGH 
® THE 

INNOVATIVE 
INSULATION 
PEOPLE 
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Asphalt 
lntrod1ic/io11 to Asphalt is a 66-page over­

view of the uses of asphalt and how it is 
manufactured. It include_ an extensive 
gl s ary. Approximately 75 percent of the 
book deals with te t u ed to rate the ma­
jor properties of asphalt uch as vi cosity, 
consistency, etc. 

A Basic Asphalt Emulsion Ma,111al de-
cribe the difference between asphalt 

emulsions and solvents, how mulsion 
are manufactured, and proper application 
of mulsions in pavement maintenance. 
The authors devote evera l chapters to a 
technical and detailed di cus ion on the 
test methods that can be u ed to elect the 
proper emulsified asphalt mix. Thi book 
may be useful to specialists heavily in­
volved in asphalt maintenance; however, it 
is too detailed and specialized for most fa ­
cility managers. 

Asphalt in Paveme11t Mai11le11a11ce is a 
manual for those directly involved in pave­
ment maintenance. Th authors review 
principle terms involved in aspha lt, the 
most common defects and failures in as­
phalt pavements, and the primary causes 
of the e failures. Pictures illustrate these 
condition and the recommended way to 
repair them. 

In Brief 
The authors describe the primary ways 

in which asphalt is used to maintain port­
land c ment concrete pavements. They do 
not go into much detail about portland ce­
ment but concentrate on way to repair 
concrete with asphalt. arious grades of 
aspha.lt and their uses and propertie are 
addressed in more detail. Photographs of 
equipment used in asphalt maintenance 
are included. 

Th.is manual is a good ov rview of the 
principal causes of asphalt failures and de­
fects and way to repair them. It is com­
pact. with only 125 pages, but is e cellent 
for field personnel and manage.rs who 
want to become more conversant with a -
phalt maintenance. 

FREE ••• Steam 
J@mp Calculator 

Steam Temperatur. 
,,: PrHSu,. 

TOPOG­
THE 

GASKET 

HA 
does no/ LEAK 

• l'RESSUFlES TO 180 P 
• TEMPERATURES TO 380'F 

PACKED WITH INFORMATION TO HELP YOU 
MEASURE THE PERFORMANCE-,OF YOUR BOILER 

Helping you with your boiler is our business. ~ 
Topog-E-Gasket Company pioneered the ~t-· ... 
Rubber Boiler Gasket over three decades t-o-..'P 
ago. Today you get the world 's best ~o<Y" ~ 
Boiler Gaskets only from Topog-E." 0,t....._o ,~ 
• For pressures lo 180 PSI and ...,_..._otf. 

temperatures to 380° F fro~~.,. 
• Easy to Install & remove ~ \~ 
• No chiseling or 0~t--~ 

buffing required ~,,_ 

...,o~~ 
t O~ 

(.,,s (.,.,...., 

FACILJTIES MANAGER 

Calculating Pavement Costs is a pamphlet 
designed for estimators who prepare or 
evaluate projects involving pavement 
costs. It includes specific example of how 
to alculate cost per quare yard when 
given cost per ton or per cubic yard. It pro­
vides ome usefu.l tables that can be used 
to convert cost per ton to a cost per square 
yard by using a given pavement thickness. 

All of these publications are available 
from The Asphalt Institute, Asphalt Jnsti­
tut Building, College Park, MD 20740; 
301 /277-4258. 

-George F. Irving 
Manager, Public Services 

City of lrvine Public Services Department 
Irvine, California 

Utilities Conservation 
A Review of Utility Couseroation Pro­

grams for the Commercial Building Sector, 
prepared for the Departm nt of Energy by 
Martin Marie~ta Energy Systems Oak Ridge 

ational Laboratory, presents results of a 
urve of 26 utility conservation programs 

in the commercial building sector. In­
formation on four types of conservation is 
presented: financial incentive programs; 
energy service programs; rate research and 
incentive programs; and case tudies and 
d mon tration studies. Results are summa­
rized in terms of type of program, program 
history, marketing strategies, program 
motivation, system load effects and goa.ls, 
and active or planned e aluation activities. 
The book is available from the ational 
Technical Information Service, U.S. De­
partment of Commerce, 5285 Port Royal 
Road, Springfield, VA 22161. ■ 
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VIDEO TAPES ON SUPERVISORY TRAINING AND DEVELOPMENT 

THE SUPERVISORS BASICS 

1 Leadership Principles for the Frontline Supervisor 
Most Supervisors come up "through the ranks." This 

tape will provide Supervisors with an excellent foundation 
from which to lead and d irect others. 

2 The Supervisor as a Communicator 
This tape will help Supervisors understand the 

importance of communication and, more importantly, help 
them develop their skil ls as a Communicator . 

3 An Organized Department Means Motivation 
What motivates employees? What is the role of the 

Supervisor? These questions and many others are answered 
in this very important tape. 

4 Employee Evaluations 
Most Supervisors dread employee evaluations. 

Indeed they can be tough but they are also very important. 
This presentation wi ll help Supervisors view employee evalu­
ations in a more positive light.. 

FUNCTIONS OF A SUPERVISOR'S JOB 

5 Customer Relations 
Many Supervisors have never viewed customer relations 

as part of their job. This tape helps the Supervisor real ize the 
value of establishing and maintaining good customer relations. 

6 Training in Facilities Management 
A good training program will find the Supervisor involved 

in all of it. The more a Supervisor trains others, the more he/she 
learns. 

7 Physical Plant Yesterday vs. Today 
A tracing of evolutionary development in the Facilities 

Management (Physical Plan t) world. These changes impact he 
Supervisor's world . 

8 You Must Get the Work Done Through Others 
The Supervisor must multiply himself/herself through others. 

He/she cannot do the job alone. This tape lists obstacles the 
Supervisor faces in getting the work done, and suggests actions 
to take to overcome these obstacles. 

ORDER FORM-VIDEO TAPES 
TAPE SIZE 

1/2" VHS 1/2' BETA 3/4' 

□ D D 

D □ □ 

□ □ □ 

□ □ □ 

□ D □ 

□ □ □ 

D □ D 

□ □ □ 

TITLE PRICE 

#1 - Leadership Principles for the Frontline Supervisor $195. 00 

#2- The Supervisor As a Communicator $195.00 

#3- An Organized Department Means Motivation $195.00 

#4- Employee Evaluations $195 .00 

#5- Customer Relations $195.00 

#6- Training in Facilities Management $195.00 

#7- Physical Plants Yesterday vs. Today $195.00 

#8- You Must Get the Work Done Through Others $195.00 

TOTAL 

5% DISCOUNT for purchasing any 4 tapes 

10% DISCOUNT for purchasing all 8 tapes 

QTY. TOTAL 

MINUS 

MINUS 

$ ___ _ 

$ 39.00 

$ 156.00 

D Payment Enclosed □ Purchase Order # ____ _ GRAND TOTAL $= == 

SEND TO: 

Name 

Address 

City 

Return Form to: 

The George B. Wright Company 
c/o APPA Publications 
1446 Duke Street, Alexandria. VA 22314-3492 

State 

Make checks payable to George B. Wright Company 

Zip Code 

Guaranteed Insured Delivery 
Postage & Handling Included 



PAY FOR THE 
STEAM YOU USE, 
NOT THE STEAM 
YOU LOSE. 

It's simple economics. Valves that leak or freeze in 
position can cost a bundle. 

But with Neles-Jamesbury steam generation and 
distribution valves, -you can drastically reduce lost 
steam and maintenance costs and see a big improve­
ment in plant efficiency. 

Neles-Jamesbury Wafer-Sphere® valves are not 
conventional butterfly valves. They come with our 
unique, positive sealing seat and shaft seals for tight 
shutoff and easy operation - even after extended 
periods in one position. They're also less expensive, 
more compact and easier to install and maintain than 
gate, globe or other conventional valves. 

So find out why institutions across the country are 
switching to Neles-Jamesbury Wafer-Sphere® high­
performance valves. Just complete and mail in the 
coupon and we'll send you our new brochure for 
educational institutions and hospitals. 

X ·········· ······· ··· ·· ············· ····· ············· ·· 
Sure! Send me 
more information on 
Neles-Jamesbury 
Wafer-Sphere--: 
steam system valves. 

Neles-Jamesbury 
640 Lincoln Street 
Worcester, Mass. 01615-0004 
(617) 852-0200 

Name 

Title 

loslllution 

Address 

City Stale Zip 

NELES· JAMESBURY 

~ IAcilities 
M:!nager 
Alexandrta. Virginia 22314-3492 

Nonprofit 
U.S. Post Paid 

Alexandria, VA 
Permit No. 653 


