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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, un iver
sities and institutions for over 60 years. 

We've been quietly design ing projects like two 
170,000 lb/hr circulating fluidized bed boilers at Iowa 
State University, and upgrading physical plant 

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

So for your next project -- new construction, retrofit 
or expansion -- call Bob McKenzie or Ken Clark at 
Burns & McDonnell. We know our way around the 
campus. 

EMPLOYEE • OWNED 

Burns & M<Donnell 
ENGINEERS • ARCHITECTS • CONSUlTANTS 

P. 0. Box 419173, Kansas City, Missouri 64141 -0173 
Telephone (816) 333-4375 
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• APPA UPDATE 
NEWS FROM THE ASSOCIATION OF PHYSICAL PLANT ADMINISTRATORS OF UNNERSITIES AND COLLEGES 

APPA Makes Aggressive Move in Governmental 
Affairs Arena 
by Wllliam D. Middleton 
APPA President and 
Walter A. Schaw 
APPA Executive Vice President 

I n an unusual display of consensus and 
unanimous action by the APPA Board 

of Directors and regions, APPA moved to 
create a governmental relations staff posi
tion at its annual meeting in Ottawa last 
July. Responding in part to a demonstra
tion of APPA's opportunities and a strong 
member interest, the Board requested 
that the proposed new service be dis
cussed and voted on in meetings of each 

•
region at the Ottawa meeting. 

The proposed new service as explained 
to the regions would include a permanent 
staff professional and part-time staff sup-
port to work with both legislative and reg
ulatory agencies that affect facilities in 
higher education. The activity as pro
posed would be financed by a 15 percent 
across-the-board dues increase in APPA 
fiscal year 1990-91, which will provide 
$75,000 in full funding. 

The regions gave positive and enthusi
astic response, causing the Board to move 
with full consensus in approving the pro
posal at its July 4 meeting. A job descrip
tion and detailed program will be re
viewed by the Board in January 1991; 
hiring for this position would not occur 
until the onset of the new fiscal year, 
April 1. 

Governmental Affairs Closely Tied to 
Long-Range Plan 

The service as proposed is closely 
linked to the goals of APPA's new long
range plan. In fact, governmental affairs 
has been called the single major area of 
the plan that has not had some ongoing 

•
evelopment by APPA. One of the most 
mportant components of the long-range 
planning process, conducted by APPA's 
Planning Committee last year, was a 
member opinion survey. Distributed last 
fall, the survey sought members' views on 
a wide range of key facilities management 
is ues. We learned much from this survey. 

and analysis of its results formed some of 
the most important background to the 
long-range plan that was approved by 
APPA s Board of Directors last June. 

Environmental and regulatory concerns 
stood out among all of the issues identified 
in the long-range plan in two ways. First, 
they represented one of the most impor
tant of all facilities issues to the APPA 
membership. Even more importantly, it 
was apparent that this was an area of ma
jor concern to facilities managers in which 
APPA most needed to improve the level 
of membership service that it was provid
ing. 

"This issue screams out of all of the 
survey results,' said Sean Rush of Coo
pers & Lybrand in analyzing the results of 
the member opinion survey. Our mem
bers ranked support on this issue as one of 
the mo t important APPA programs, and 
also expressed a strong belief that it could 
be improved. Under "new programs for 
the 90s" environmental and regulatory 
concerns was ranked first by APPA mem
bers. 

In the long-range plan the Planning 
Committee identified the issue and estab
lished related goals in this way: 

Issue S. Regulatory issues affecting 
facilities management. 

- Belief Statement -
The steadily increasing scope and com
plexity of legislation and regulations re
lated to environmental health and safety 
represents one of the most important is
sues facing higher education facilities of
ficers now and over the next decade. Fa
cilities managers must acquire the skills 
and knowledge needed for compliance, 
and they should have a voice in the forma
tion of legislation and regulations. 

Goals for Issue 5: 
l . To develop capabilities required for ef

fective compliance. 
2. To participate in the formation of legis

lation and regulations. 

APPA's Grassroots Campaign 
The proposal was a direct result of not 

only the long-range plan and the member 
survey, but also a demonstration of the 
opportunities available to APPA by recent 
developments promoted by Walt Schaw 
and Wayne Leroy. In Late May, APPA was 
invited to comment on facilities issues by 
a group of government relations officers 
representing higher education in Wash
ington. 

As a result of the meeting, APPA was 
authorized to become the lead agent for 
higher education in influencing facilities 
programs, particularly in low-cost loans 
authorized by the Congress and funded at 
$25 million in FY90. Our goal was au
thorization of $100 million. A second goal 
was (and is) authorization of $250 million 
in ationaJ Science Foundation funds for 
research facilities. 

The time frame was only four weeks 
from the onset of an APPA grassroots 
campaign, which utilized APPA mem
bers, and the target for markup by the 
House Appropriations Subcommittee re
sponsible for the recommended appropri
ation. APPA's effort targeted key com
mittee members in the U.S. House and 
Senate. 

The results of the campaign for low
cost loans did not achieve $ 100 million in 
the final subcommittee appropriations 
proposal. However, an earlier plan to re
duce the fund from its current $25 million 
to only $5 million was changed instead to 
$30 million for next year. The language of 
the bill contains an unusual explanation: 
"The Committee has restored the borrow
ing authority for new loan commitments 
this year in an effort to respond to the 
overwhelming demand for these construc
t-ion funds by colleges and universities." 

APPA has been credited as a major 
influence in gaining this recognition and 
action for higher education's facilities 
needs. As a result, Schaw and Leroy were 
commended in a letter to APPA by 
Charles Saunders, vice president for gov
ernment relations at the American Coun
cil on Education. 

(cont. on p. 4) 
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(com. from p. 3) 

Less evident were results from our cam
paign to also gain Congressional aware
ness of the mounting cost to facilities for 
higher education's compliance with fed.
era} regulations. An APPA fact sheet, de
rived from a sampling of 90 institutions, 
shows a potential cost of more than $30 
billion being added to the $60 billion capi
tal renewal/deferred maintenance crisis. 
The APPA document points out that some 
institutions have had to forego planned 
reductions of work backlogs in order to 
pay for compliance. This effort will con
tinue with Congress as the opportunity 
arises. 

It was noted in the Executive Vice Pres
ident's Report in the 1990 Annual Report 
that the opportunity to participate in fed
eral relations is in large part due to a new 
level of regard enjoyed by APPA .in the 
higher education community. However, 
efforts such as the June campaign for 
appropriations cannot be maintained by 
the existing staff, but they could be re
garded as demonstrations of a service that 
could have substantial dividends for our 
members and their institutions. 

The prompt and decisive action that 
our association has been able to take to 
respond to this increasingly important 
need of our membership .represents yet 
another example of the ability of our 
Board of Directors to provide decisive di
rection to our programs, and of our head
quarter staff's ability to meet new chal
lenges with initiative, flexibility, and 
energy. 

Group Pushes Quake• Code 
The National Institute of Building Sci

ences is pushing for strict seismic codes 
nationwide, not just in. California. The 
group says that large earthquakes, equal 
to the one last year in Loma Prieta, Cali
fornia, could hit 46 of 50 states. For more 
information contact NIBS, 1201 L Street, 
N.W., Suite 400, Washington, DC 20005; 
202/289-7800. 

• • • 
Has your institution or department re

ceived special recognition, or have you 
undertaken new or innovative projects? If 
so, please send them to us for possible 
inclusion in Ihe newsletter. Send all items 
to Stephanie Gretchen, Editor, APPA 

ewsletter 1446 Duke Street, Alexan
dria, VA 22314-3492; 703/684-1446, fax 
703/549-277 2. 

Institut e Numbers 
Keep Climbing 

APPA set an attendance record for its 
August Institute for Facilities Manage
ment, with 266 participating in the pro-
gram. Forty-six individuals graduated 
from the Institute after completing the 
three-tra.ck program. 

In addition, two special programs were 

offered-Energy and Utilities Manage
ment, and Purchasing and Mate.rials 
Management. The purchasing program 
was a new offering developed in coopera
tion with the National Association of Edu
cational Buyers (NAEB). Participants 
.rated the program a success, and it has 
been tentatively scheduled to be offered 
again in August 1992. 

The APPA Institute features. several 
special programs. Programs currently be
ing offered and their next scheduled dates 
are as follows: 

• Capital Project Planning and Con-

August 1990 Institute Graduates 
Congratulations to the graduates of the 1990 APPA Institute for Facilities 

Management. These individuals have completed the coursework in Programs l, 
2, and 3 of the regular Institute program. 

Edward R. Adams, Eastern [llinois University 
Larry L. Beck, Purdue University / Calumet 
Judith H. Beliveau, University of New Hampshire 
Linwood Berry, Cleveland State University • 
Joseph B. Carpenter, University of Virginia 
J . Michael Carson, Purdue University 
Victor J. Costa, University of Delaware 
James Dayton, University of California/ Riverside 
Bob Dillemuth, Louisiana State University 
Robert A. Getz, University of Illinois/ Chicago 
Robert Giese. University of California/ Riverside 
William L. Glenn Jr., University of Maryland/ Baltimore County 
Billy J. Graves, University of orth CarEJlina/ Wilmington 
Jerome Grence, Arizona State University 
Michael Hellman, orthern Michigan University 
J. C. Hicks, University of Central Florida 
John W Holland, m, University of CaJifornia/ 1...os Angeles 
Scott Jensen, University of Illinois/ Chicago-College of Medicine 
Robert Johnston. Mississippi State niversity 
Robert Key, Virginia Commonwealth University 
John King, University of Minnesota/ Duluth 
Richard Lee, Columbia State Community College 
Kevin J . Lortie, Stanford University 

elson Martin, The Wistar Institute 
Richard W. Mattison. Mississippi State University 
Robert G. McKinney, U niversity of CaUfomia/ Los Angeles 
Theodore Pelikan, Virginia Commonwealth University 
J . Michael Ray, Pennsylvania State niversity/ Harrisburg 
Marlin E. Rose, Grace College and Seminary 
Lynn Sabko, University of Regina 
Peter Sandberg, St. Olaf College 
Diane Schroeder, University of California/ San Diego 

elson C. Shifflet~ niversity of Virginia 
Edward Shuben, Rider College 
Larry Simmons, University of Central Florida 
James I. Styers, niversity of Alaska/ Fairbanks 
Arthur Sykes, Peralta Community College District 
Richard P.: Tafoya, ew Mexico lnstitute of Mining & Technology • 
Don Thornberry, Occidental College 
Erick VanMeter, Purdue University 
Jerry W. Walker, Sourbem Arkansas niversity 
Robe.rt Walton, Universily of Iowa 
Harald Wandel , Rutgers, The State University of ew Jersey 
Walter Watson, University of Cincinnati 
Ruby K. Witter; University of California/ San Diego 
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struction; Remodeling and Renovation 
Projects-January 199 I. 

• Energy and Utilities Management
date undetermined. 

• Facilities Management for Housing 
and Residence Halls-January 1992. 

• Maintenance Management- Au
gust 1991. 

• Management of Research, Health 
Science, and Medical Facilities-date 
undetermined. 

• Personnel Management and Train
ing-August 1991. 

• Purchasing and Materials Manage
ment-August 1992. 

Managing Information. Systems is a 
program in development. 

Future dates and locations for the Insti
tute include January 6-11, 1991 in ew
port Beach, California; and August 18-25, 
1991 in ew Orleans, L-0uisiana. 

Scholarships Available 
Scholarships are available from the 

Foundation of the Wall and Ceiling In
dustry for the 1991-92 school year. Each 
year the foundation gives 15 $500-schol
arships to full-time undergraduates who 
are pursuing a degree in construction or a 
related field. For more information con
tact Kathy Sedgwick at 703/548-0374. 

can for IAQ Papers 
The American Society of Heating, 

Refrigerating and Air-Conditioning Engi
neers (ASHRAE) and the International 
Council for Building Research Studies 
are sponsoring Healthy Buildings-IAQ 
1991, an indoor air quality symposium to 
be held September 4-8, 1991, in Washing
ton, D.C. ASHRAE would like any au
thors interested in presenting a paper to 
send abstracts of 300 words or less by 
January 5, 1991 to Jim Norman, Man
ager of Technical Services, ASHRAE, 
1791 Tullie Circle, E, Atlanta, GA 

30329. For additional information contact 
ASHRAE Technical Services Depart
ment at 404/636-8400. 

Remember 
All book orders should now be 
mailed to APPA Publications, P.O. 
Box 753, Waldorf, Maryland 20604. 

APPA Update appears in each issue of 
Facilities Manager and features news 
from the Association of Physical Plant 
Administrators of Universities and Col
leges. APPA is an international associa
tion. founded in 1914, whose purpose 
is to promote excellence in the adminis
tration. care. operation, planning. and 
development of higher education facili
ties. APPA Update is compiled and 
edited by Stephanie Gretchen. 

NO MORE HIDE AND SEEK 
FOR BURIED PIPING LEAKS 
• Accurately Locate Pipe Leaks 
• Reduce System Downtime 
• Minimize Repair Costs 
• Eliminate Unnecessary Excavation 
• Prioritize Maintenance Schedule 

PSS Piping Specialists accurately identify, locale and evaluate leaks in 
buried thermal distribution systems. Utilizing infrared, sonic, tracer gas, 
electronic mapping and coating discontinuity technologies. And certified 
technicians. Contact us t.oday for additional information on all our available 
services, including preventive maintenance programs . 



Images for Growth 
The Impact of Facilities Management on Higher 

Education in America 
Now Available 

Videotapes of the Satellite Teleseminar 

The six-hour satellite teleseminar addressed the image of facilities on campus from different institutional 
perspectives. In a recent survey of higher education leaders by the American Council on Education, facilities 
ranked as the number two challenge facing administrators in the coming decade. The teleseminar featured 
key leaders in higher education discussing the importance of facilities to campus image and how institutional 
leaders can work together to promote excellence on campus. 

Tape #1-The Importance of Image 
(approximately 50 minutes) 

Designed for viewing by institutional leaders, including the president, trustees, vice presidents, and 
facilities officer. This segment focuses on the critical nature of facilities management and recognition of the 
investment of the physical plant. 
Featured speakers: Father Theodore Hesburgh, President Emeritus, University of Notre Dame; Jack Hug, 
APPA President; Walter A. Schaw, APPA Executive Vice President; Robert Nestle, Michigan State 
University; and Winthrop M. Wassenar, Williams College. 

Tape #2-Achieving a Positive Image 
(approximately 1 hour, SO minutes) 

Designed for viewing by senior facilities administrators, key facilities management staff, and training 
personnel. This tape looks at the concept of customer satisfaction in facilities management through case 
studies of successful operations. 
Guest Speakers: Winthrop M. Wassenar, Williams College, and Dr. John J. Kennedy, Department Chairman 
of Marketing, University of Notre Dame. 
Case Studies (Past winners of APPA's Award for Excellence in Facilities Management): Charles W. Jenkins, 
St. Mary's University; Ronald R. Maassen, Waukesha County Technical College; and Robert Nestle, Michigan 
State University. 

Tape #3-The Image Makers 
(approximately 2 hours, 20 minutes) 

Designed for viewing by training personnel and first-line 
supervisors. This session focuses on building a base of customer 
satisfaction in the day-to-day activities of physical plant staff and 
features case studies highlighting successful training programs. 
Guest Speaker: Dr. William P. Sexton, Vice President
University Relations, University of Notre Dame. 
Case Studies: Paul Schneller, Indiana University /Bloomington; 
Polly Pinney, Arizona State University; E. Lander Medlin, 
University of Maryland/ College Park; and Barb Kunz, Duke 
University. 

Ordering Information 
Videotapes are available in 1/2" VHS format. You may 

purchase tapes separately or buy the package of all three tapes. 
Each tape is $75 for members and $95 for nonmembers. The 
package of all three tapes is $190 for members and $250 for 
nonmembers. The price includes shipping and handling. Please 
send all orders to APPA Publications, P.O. Box 753, Waldorf, 
Maryland 20604. 

• 

• 

• 
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• The Environment 
Environmental courses are being of

fered this fall and winter by Government 
Institutes in environmental laws, RCRA. 
hazardous and solid waste, and the Clean 
Air Act. For more information contact 
Government Institutes Inc ., 966 
Hungerford Drive, #24, Rockville, MD 
20850-1714; 301/251-9250. 

The Center for Environmental Re
search and Training (CERT) based at 
the University of Texas at Arlington, pro
vides environmental training in asbestos 
abatement, asbestos in buildings inspec
tors, asbestos management planners, haz
ardous materials, and indoor air quality. 
Courses are offered through August 1991. 
For more information contact Charlotte 
Pahacek, Center for Environmental Re
search and Training, University of Texas 
at Arlington, Box 19021, Arlington, TX 
76019-0021; 817 /273-3878. 

B A is offering three environmental 
law and regulation books. U.S. Environ-

• mental Laws, $58; Guide to State Envi
ronmental Programs, $48; and Toxic 
Substances Controls Guide, $35, are all 
available from B A Books Distribution 
Center, 300 Raritan Center Parkway, 
P.O. Box 7816, Edison J 08818-7816; 
201/225-1900. 

The ational Conference of State Leg
islatures offers books on a variety of topics 
including tracking radioactive waste ship
ments, solid and hazardous waste, and 
state legislature reports. For more in
formation contact ational Conference of 
State Legislatures, Book Order Depart
ment, J 050 Seventeenth Street, Suite 
2100, Denver, CO 80265; 303/ 623-7800. 

The University of Houston, Division of 
Continuing Education is offering asbes
tos-related courses through the fall . The 
program includes classes for asbestos 
abatement workers inspectors, contrac
tors/ supervisors, and management plan
ners. Courses are held on the University of 
Houston campus and cost $350 per stu
dent. For more information contact Divi-

• 
sion of Continuing Education, University 
of Houston, Houston, TX 77204-3901; 
713/749-7666. 

As reported previously in this column 
and in a Facilities Manager article, the 
deadline for the elimination of PCB trans
formers took effect October I, 1990. For 

information contact TSCA, 202/554-
1404. 

The Steel Can Recycling Institute is a 
nonprofit industry-sponsored association 
that promotes and sustains steel can recy
cling throughout the United States. The 
association aids colleges and universities, 
municipalities, counties, and states in cre
ating viable steel can recycling programs. 
Steel cans, including the #10 cans com
monly used in institutional food service, 
are strong low-cost, low-energy containers 
that are already made from recycled steel 
and are l 00 percent recyclable. SCRI 
also helps institutions with environmental 
education activities by providing informa
tion, literature, articles, and videotapes. 
For more information contact the Steel 
Can Recycling Institute, Foster Plaza X, 
680 Andersen Drive, Pittsburgh, PA 
15220; 800/ 876-SCRI. 

The ational Institute of Building Sci
ences ( lBS) published current guide
lines for reducing the level ofradon in new 
buildings and homes. Methods and Tech
niques for Reducing Radon Levels 
Within New Buildings is a 21-page report 
prepared for the EPA. The report con
tains methods and techniques in construc
tion, installations during construction of 
an active soil depressurization system, and 
the use of techniques to reduce the heat 
induced stack effect in buildings. The re
port costs $10. For more information con
tact IBS, 1201 L Street, .W., Suite 
400, Washington, DC 20005; 202/ 289-
7800. 

The deadline has been extended for 
written public comment on the proposed 
regulation to require corrective action for 
releases from all solid waste management 
units at facilities seeking pennits under 
the RCRA. The new deadline is ovem
ber 26, 1990. The public hearings that 
were originally scheduled for October 
1990 wi11 be held in December in Wash
ington, D.C. and San Francisco, Califor
nia. For more information contact the 
RCRA hotline at 800/ 424-9346. Written 
comments should be send in triplicate to 
the RCRA Docket, Docket umber F-
90-CASP-FFFFF, Room 2427, U.S. 
Environmental Protection Agency, Office 
of Solid Waste (OS-305), 401 M Street, 
S.W., Washington, DC 20460. 

The EPA proposed regulations that 
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would reduce potential risks from leaking 
underground storage tanks. The proposal 
would provide a suitable technical frame
work and avoid delays for issuing correc
tive action orders when leaks occur. Cor
rective action could include testing tanks 
to confirm the presence of a leak, excavat
ing the site to determine the exact nature 
and extent of contamination, and cleaning 
up contaminated soil and water. The pro
posal was published August 15, 1990 in 
55 FR 33430. 

OSHA published a final rule on "Occu
pational Exposures to Hazardous Chemi
cals in Laboratories' in the January 31, 
1990 Federal Register (page 3300). This 
rule contains substance-specific regula
tions and is performance based. The lab
oratory standard requires employers to 
create and implement a chemical hygiene 
plan that includes work practices, proce
dures, and policies that protect employ
ees, according to the NACUBO Advisory 
Report 90-L Employee training and in
formation, medical consultation and 
examinations, hazard identification, respi
rator use, and record keeping are also pro
vided for in the standard. A chemical hy
giene plan must be written by January 31, 
1991. For more information contact your 
local OSHA office or the national office 
at 202/523-8151. 

In the July 24, J 990 Federal Register 
(55 FR 30082) the final rule for RCRA's 
recommendations of the Domestic Sewer 
Study (DSS) were published. This rule 
requires that wastes discharged into sew
ers are adequately controlled. It is de
signed to prevent hannfuJ pollutants in 
industrial waste water from fouling opera
tions of publicly owned treatment works 
(POTWs). These stricter requirements 
wiU affect entities that generate I 5 or 
more kilograms per month of waste water 
into POTWs, according to Robert Barr of 
the EPA Asbestos and Small Business 
Ombudsman's Office. This is a one-time 
notification. The revisions to the regula
tions include: whole effluent toxicity test
ing, specific discharge prohibitions, local 
limits, notification of hazardous waste dis
charges, spills and batch discharges, indi
vidual control mechanisms, and monitor
ing and enforcement. For more 
information contact Marilyn Goode, EPA 
Office of Water Permits Division, 202/ 
475-9526. 
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APPA Co1T1tnittees 1990-91 -----------------• STANDING COMMl'M'EES 

Awards and R.ecognitlon 
Dean Fredericks, Chair 

Clay Adamson Jr. 
Patrick J. Apel 
Dave DeMauro 

Philip G. Rector 
William W. Whitman 

Community College Task Force 
H. Allen Stearns, Chair 

Sharon Blistan 
Ronald R. Maassen 

Sandy Gallagher 

athan Ivey 

icholas Cimino 

Educational Programs 
Diane Kerby, Chair 
Don Briselden 
Doug Christensen 
John Harrod 
Martin E. Holzman 

Tom Jones 
Lander Medlin 
James 0 . Roberts 
G. Thomas Wells 

Information Services 
Jon M. Gullette, Chair 
Chris Christofferson 

Robert W. Collins 
Frank Kuszpa 
Karen L. Patton 
John Rulfs 

Pieter J. van der Have 

International 
Ed aretto, Chair 

Robert D. Davis 
Allan Perry 
Fred Garcia 
Jose {Lalo) Gomez 
Philip G. Rector 

Long-Range Planning Committee 
Joe J. Estill, Chair 
Herb Collier 
Jon M. Gullette 
Dorsey Jacobs 
Charles Jenkins 
Diane Kerby 
Alan D. Lewis 

State University of ew York/ 
Buffalo 
Medical College of Georgia 
Maryville College (MO) 
California State University /San 
Bernardino 
Colorado College 
Iowa State University 

Prince George's Community College 
(MD) 
Valencia Community College (FL) 
Waukesha County Technical College 
(WI) 
Front Range Community College 
(CO) 
Dallas County Community College 
District (TX) 
Truckee Meadows Community 
College ( V) 

Berea College (KY) 
Phillips Exeter Academy (NH) 
Brigham Young University (UT) 
Northern Illinois University 
California State University/ 

orthridge 
Southwestern University (TX) 
University of Maryland 
Georgetown College (KY) 
Rollins College (FL) 

Vanderbilt University (TN) 
California State Polytechnic 
University / Pomona 
Davidson College (NC) 
University of Hartford (CT) 
Ball State University (IN) 
Stephen F. Austin State University 
(TX) 
University of Utah 

California Polytechnic State 
University / San Luis Obispo 
University of Guelph (ON) 
Tulane University (LA) 
University of Illinois/Chicago 
Pan American College (TX) 
Colorado College 

Texas A&M University 
University of Houston (TX) 
Vanderbilt University (TN) 
West Virginia University 
St. Mary's University (TX) 
Berea College (KY) 
Colby College (ME) 

716 / 636-2236 
404/721-3477 
314/ 576-9304 

714/880-5166 
719/ 389-6568 
515 / 294-8079 

301 / 322-0655 
407 / 299-5000 

414/ 691-5320 

303/ 466-8811 

214/324-7760 

702/ 673-7100 

606/986-9341 ext. 6801 
603 /772-4311 ext. 442 
801 / 378-5700 
815/ 753-6255 

818/ 885-2325 
512/863-1915 
301 / 405-3207 
502/ 863-8639 
407 /646-2118 

615 /322-2622 

714/869-3023 
704/892-2220 
203/ 243-4325 
317 / 285-5883 

409/ 568-4341 
801/581-5082 

805/ 756-2321 
519/824-4120 
504/ 865-5457 
312/ 996-2929 
512/ 381-2785 
719 / 389-6568 

409 /845-1232 
713/ 749-4840 
615/ 322-2622 
304/ 293-49 I l 
512/ 436-3335 
606/ 986-9341 
207 / 872-3352 
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William W. Whitman 
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Donald L. MackeL Chair 
Margaret P. Kinnaman 
Michael Faires 
George Preston 
Sherry L. Moore 

William S. Rose 
Scott Charmack 

University of Texas/ Austin 
University of New Mexico 
Arizona State University 
Iowa State University 

University of ew Mexico 
University of Maryland/ Baltimore 
Clemson University (SC) 
Art Institute of Chicago (IL) 
Stephen F Austin State University 
(TX) 
Montana State University 
California State University / Long 
Beach 

NACUBO Facilit ies Administration Committee 
William Daigneau University of Rochester ( 
Jon M . Gullette Vanderbilt University (T ) 

Professional Affairs 
Charles Jenkins, Chair 
Tom Vacha 
Gary R. Kent 
Hiru.m E. West 
Fred Giles 
Kenneth A. Hall 
Southeast Region committee member 
to be announced 

St. Mary's University (TX) 
University of Delaware 
Indiana University / Bloomington 
Texas Tech University 

ortbern Arizona University 
University of Idaho 

Research and Health Sciences Committee 

&Ralph E. Tuomi, Chair Oregon Health Sciences University/ 
Portland 

obert Clawson University of Connecticut Health 

Patrick J. Lawlor 
Theodore Hajes 

Thomas H. Atkins 

Thomas E. Harkenrider 

Small College Committee 
Alan D. Lewis, Chair 
Philip Meldrum 
E. Dudley Howe 
James C. Morrow 
Aaron M. Reuck 
Bob McGregor 
Robert J. Bosanko 

BOARD COMMlTTEES 

Budget and Finance 
William McDonald, Chair 
John Harrod 
Tom Jones 
William Mutch 
Ed aretto 

Bylaws 

•
oward Wells, Chair 
lay Adamson Jr. 

Herb Collier 
Don Hedrick 
Ron Hicks 

(com. on p. 10) 

Center 
Virginia Commonwealth University 

ortbeastern Ohio University College 
of Medicine 
University of Texas Health Sciences 
Center/ San Antonio 
University of Arizona 

Colby College (ME) 
Bates College (ME) 
Stetson University (FL) 
Kenyon College (OH) 
William Jewell College (MO) 
Pueblo Community College (CO) 
University of Puget Sound (WA) 

orth Carolina Central University 
orthern Illinois University 

Southwestern University (TX) 
University of Calgary (AB) 
California Polytechnic State 
University / San Luis Obispo 

Oregon State University 
Medical College of Georgia 
University of Houston {TX) 
Allegany Community College (MD) 
California State University /Fresno 

512/ 471-6027 
505/ 277-2421 
602/ 965-4061 
515 /294-8079 

505 / 277-2421 
301/ 328-4358 
803/ 656-2186 
312/ 443-3940 

409/ 568-4346 
406/ 994-2001 

213/ 985-4131 

716/ 275-4142 
615/ 322-2622 

512/ 436-3335 
302/ 451 -26\6 
812/ 855-6169 
806/ 742-3314 
602 / 5 23-6404 
208/ 885-6246 

503 / 279-8067 

203/ 679-2125 
804/ 786-0508 

216/ 678-4160 ext. 369 

512/ 567-2880 
602/ 621-1228 

207 / 872-3352 
207 / 786-6207 
904/ 822-8800 
614/ 427-5128 ext 29 
816/ 781-7700 
719/ 549-329) 
206/ 756-3231 

919/ 560-6278 
815/ 753-6255 
512/ 863-1915 
403/ 220-7555 

805/ 756-2321 

503/ 737-4921 
404/ 721-3477 
713 / 749-4840 
301 / 724-7700 ext. 261 
209/ 278-4480 
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Executive 
William Middleton, Chair 
Peter Dufour 
Joe Estill 
Jack Hug 
William McDonald 
Howard Wells 

Nominating 
Jack Hug, Chair 
Clay Adamson Jr. 
Herb Collier 
Peter Dufour 
Rocky Mediate 
William Mutch 
Ed aretto 

Personnel and Compensation 
Jack Hug, Chair 
Peter Dufour 
E. Dudley Howe 
Rocky Mediate 
Philip G. Rector 

Planning 
Joe Estill, Chair 
Jon M. Gullette 
Charles Jenkins 
Diane Kerby 
Donald L. Mackel 

Contents 

University of Virginia 
University of Maine 
Texas A&M University 
University of California/ San Diego 

orth Carolina Central University 
Oregon State University 

University of California/ San Diego 
Medical College of Georgia 
University of Houston (TX) 
University of Maine 
Youngstown State University (OH) 
University of Calgary (AB) 
California Polytechnic State 
University / San Luis Obispo 

University of California/ San Diego 
University of Maine 
Stetson University (FL } 
Youngstown State University (OH) 
Colorado College 

Texas A&M University 
Vanderbilt University (T 
St. Mary's University (TX) 
Berea College (KY) 
University of ew Mexico 

804/ 924-4659 
207 / 581-2639 
409 / 845-1232 
619/ 534-2341 
9 I 9 / 560-6278 
503/ 737-4921 

619/ 534-2341 
404/ 721-3477 
713/ 749-4840 
207/ 581-2639 
216/ 742-3238 
403/ 220-7555 

805/ 756-2321 

619/ 534-2341 
207 / 581-2639 
904/ 822-8800 
216/ 742-3238 
719 / 389-6568 

409 / 845-1232 
615/ 322-2622 
512/ 436-3335 
606/ 986-9341 
505/ 277-2421 

Capital Renewal and 
Deferred Maintenance 
Book # 4 in APPA's Popular 
Critical Issues in Facilities Management Series 

► Capital eeds in Higher Education 
► Facility Condition Inspections ► Before the Roof Caves In: A Predictive Model for 
► Budgeting for Adequate Operation and 

Maintenance: Treating the Disease 
Physical Plant Renewal 

► Facilities Renewal: The Formula Approach 
► Financial Planning Guidelines 
► Marketing Physical Plant 
► Continuous Inspection as a Key to Enhanced 

Maintenance Funding and Effectiveness 

► Integrating Capital Studies Within Physical Plant 
Operations 

► Bottom-Up Capital Budgeting 
► Deferred Maintenance Down Under 

Also included are six university case studies and an annota ed bibliography of urther readings. Foreword by Robert H. Atwell. 
American Council on Education: in rodurnon by Joe J . Estill. Texas AB.M University 

Softcover. 192 pages ISB 0-913359-42-4 
$22 APPA member ms u ionst$30 all o ers 

AID\ Association of Physical 
Plant Administrators 
of Un iversities and Colleges 

To Order: 
Add SB for shipping and handling. All orders rom nonmembers o APPA 
must be prepaid: all internaoonal orders must be prepaid m U.S. funds 
(add S 12 for shipping and handling). APPA member msutuuons may order with 
an official purchase order. Allow 3- 4 weeks for delivery. Inquire abou! quantity 
order discounts. Send orders to APPA Publications, Dept. Cl4. 
P.O. Box 753, Waldorf. Maryland 20604. Telephone orders will 
not be accepted. 

I 
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e-_!ob Corner 

Job Corner Deadlines 
Job Corner advertisements are avail

able to any nonprofit institution with a 
facilities-related position opening avail
able. Regular 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 
November 9 for the December issue, De
cember 10 for January, January 10 for 
February. Closing deadlines for job an
nouncements 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 inquire at the institution re
garding its closing/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. 

• 

• • • 
Assistant Director of Physical Plant, 

University of Wisconsin/Platteville. 
Responsibilities: the assistant director of 
physical plant takes direction from the di
rector of physical plant and is responsible 
for the supervision, coordination, and 
accomplishment of the work of the build-

MANAGER OF BUILDING 
SERVICES 

MIAMI UNIVERSITY 

Plans and directs, through subor
dinate managers , a large scale 
housekeeping operation and assists 
the associate director of physical fa
cilities. 

Preferred candidates will have 
successful administrative experience 
in the management of a large scale 
housekeeping operation, and post 
secondary education in a related 
area of specialization. 

Send letter of application, resume, 
salary history, and the names, ad
dresses, and telephone numbers of 
three references to David Roberts, 
Associate Director, Physical Facilities 
Department, Miami University, Ox
ford, Ohio 45056. 

Equal opportunity in education and 
employment M/F/ H. 
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ing maintenance department. Qualifica
tions: bachelor of science degree in me
chanical engineering preferred. Related 
engineering disdpline or a related field of 
study will be considered. Two to three 
years of progressive experience in physi
cal plant operations and supervision at a 
college or university preferred. Construc
tion industry experience will be consid-

ered. A broad understanding of the meth
ods, materials, and equipment used by all 
trades in the construction, maintenance, 
and remodeling of physical facilities. The 
ability to plan, set priorities, organize 
work to obtain the maximum work output 
and supervise employees. Judgment and 
initiative to independently solve mainte-

(cont. on p. 12) 

DIRECTOR PHYSICAL PLANT OPERATIONS 

Aurora University is seeking applications for the director of physical plant opera
tions. This position is responsible for directing and administering all aspects of 
physical plant operations including housekeeping and grounds, developing and 
managing the physical plant budget, and directing the 22 staff members. The direc
tor will participate in planning and design of construction and remodeling of campus 
facilities and will act as liaison with architects and contractors. The university will be 
commencing a major capital fund raising and construction program in the near 
future. 

Aurora University is a four-year liberal arts institution with professional schools in 
business, nursing, and social work that also offer master's degrees. The enrollment is 
2,000 students including 400 residential. The campus includes 15 major buildings 
and 10 smaller structures on 27 acres in a residential setting. Total gross square feet is 
339,000. The city of Aurora is located 40 miles west of Chicago along the East-West 
Research Corridor . 

Minimum position requirements include a bachelor's degree in engineering, pref
erably in mechanical or plant, and a minimum of five years of experience in manage
ment of facilities and supervision. Strong organizational, interpersonal, and commu
nications skills required . Experience in higher education preferred. Salary 
commensurate with experience and education. Position reports to the vice president 
for business affairs. Position available December 1, 1990 or sooner. Send resume, 
salary requirements, and three references to: 

Linda Goebel, Director of Personnel 
Aurora University 

347 South Gladstone Avenue 
Aurora, IL 60506 

PHYSICAL PLANT DIRECTOR 
EASTERN NEW MEXICO UNIVERSITY 

ROSWELL CAMPUS 
SEARCH REOPENED 

The Roswell Campus of Eastern New Mexico University is seeking a physical 
plant director. The director reports directly to the dean of administrative services and 
will be responsible for the management, planning, operation, and maintenance of 
campus facilities and grounds totaling approximately 425,000 square feet in 30 
buildings and 150 acres. 

ominees and applicants are required to have a bachelor's degree in engineering, 
or a closely related field, and five year.; of managerial experience in comprehensive 
physical plant management. Those with demonstrated success in preventive main
tenance programs and resource utilization will have a decided advantage. Salary is 
$30,000+ depending upon qualifications and experience. 

Applicants are to provide a letter of application, a resume, and the names and 
phone numbers of at least three references, preferably from current or former em
ployers. Application materials, postmarked by November 1, 1990, should be di
rected to: 

The Physical Plant Director Search Committee 
Eastern New Mexico University 

P.O. Box 6000 
Roswell, NM 88202-6000 
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Job Corner ------------------• 
(cont. from p. I I ) 

nance and administrative problems. Ex
cellent oral and written communication 
skills. Title/rank/salary: this position is a 
fixed term academic staff position with a 
Hays-Hill title and rank of assistant direc
tor of physical plant, salary range six. Sal
ary will be commensurate with training 
and experience. Applications: a letter of 
application and resume including a least 
three letters of recommendation should be 
submitted no later than ovember 2, 1990 
to: Mr. Bruce Bongers, Chair, Assistant 
Director of Physical Plant Search and 
Screen Committee, University of Wiscon
sin~Platteville, Physical Plant, l Uni.ver
sity Plaza. Platteville, Wisconsin 53818-
J.099. The University of 
Wisconsin;..P/attevi/le is an equal oppor
tunity/affirmative action employer. 

Facilities Engineer. East Stroudsburg 
University is seeking an individual to pro
vide development, organization, and co
ordination of a proactive facilities plan-

ning, design. and construction contract 
management program. The position re
ports to the director of facilities manage
ment. Candidates must have a bachelor's 
degree in architecture or engineering and 
at least five years of experience adminis
tering, coordinating, and construction 
contract management. Experience in fa. 
cilities planning, des1gn, and construction 
in an educational institution and an ad
vanced degree in architecture or engineer
ing is preferred. Professional registration, 
or to be eligible for registration, in the 
state of Pennsylvania is required. Demon
strated leadership ability excellent oral 
and written communication skills, and the 
ability to work effectively within a highly 
complex. and chalienging environment are 
important elements in this position. The 
salary range for this position is com
mensurate with qualifications and experi
ence. Send letter of application and re
sume postmarked by October 22, 1990 to: 
Facilities Management Search, Facilities 
Management Office, East Stroudsburg 
University, East Stroudsburg, PA 18301. 

Institute 
for 

Facilities Finance 
in Higher Education 

November 4-6, 1990 
Washington, DC 

ew Program! Focus on financing n ed 
for high r education facilitie . De ign d 
for . nior facili tie manager bu ine 
officer and in titutional poli y maker , 
thi · program offers alt ndee an 
opportunity to explore topic u h a : 

• Facilities as a Capital As et 
• Th Endowment Model 
• Achieving Facilities Equilibrium 
• Spa e Utilization 
• Lease'Buy Back 
• Real Estate Management 
• Budget Reductions 
• Funding Sources 

Program and registration information 
available from APPA offic . 

Program offered in cooperatior1 wi1h the 
1ationnl Association of College and nit•er i1y 

Busine s Officers 

A Pennsylvania State System of Higher 
Education University. An affirmative ac
tion/equal opportunity employer. 

MANATEE COMMUNITY 
COLLEGE 

DIRECTOR OF PHYS.ICAl 
PLANT 

(#901-55) Physical plant-Braden
ton Campus. This is an adminis
trative position reporting to the vice 
president for business affairs. Mini
mum qualifications include a bache
lor's degree in engineering or a re
lated field and three years of 
experience in top level management 
of physical plant maintenance oper
ations. Good communications skill, 
demonstrable leadership and the 
abili ty to motivate is also required. In 
addition knowledge of computer
ized HVAC systems, electrical, and 
plumbing systems, building mainte
nance, and planning and developing 
cost estimates is needed. Preference 
will be given to candidates with a 
business management background. 

Salary is based upon degree and 
experience. Position will begin on or 
about December 1, 1990. Position 
open until filled. Committee will be
gin reviewing files on October 1, 
1990. To apply please send a letter of 
intent, resume, and an unofficial 
copy of transcripts to: Manatee 
Community College, Office of Hu
man Resources, Administration 
Build ing, Room 163, P.O . Box 1849, 
Bradenton, FL 34206. 

Please include search number on 
all correspondence. Manatee Com
munity College is dedicated to the 
concept of equal opportunity. The 
college will not discriminate on the 
basis of race, color, religion, sex, age, 
national origin, marital status, or 
handicap in its hiring and employ
ment practices or in the admission 
and treatment of students. 

• 
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Canada's Universities Address 
Their CROM Problem 

Physical plant administrators have 
been watching the problem of capi• 
tal renewal/deferred maintenance 

evolve and magnify for many years. I am 
sure that each of you have many stories 
you could share about the frustrations of 
trying to get presidents, trustees, legisla
tors, and others to appreciate the scope of 
the crisis and to act. 

Clearly, part of the CROM problem has 
been in attempting to define its actuaJ di
mensions. The Decaying American Cam
pus: A Ticking Time Bomb, published by 
your association in 1989, helped to change 
all that. 

This report provided the powerful evi
dence needed to focus attention on the 
growing $70 billion backlog of capital re
newal and deferred maintenance needs for 
facilities in U.S. colleges and univeTSities. 
Even more significant, however, is what 
your association has done to promote 
awareness of this report. You have used it 
as a powerfuJ tool to foster awareness on 
the part of decision makers and the public. 

Evidence suggests that the message is fi
nally beginning to get through. The results 
of a 1989 American CounciJ on Education 
survey showed a remarkable one-year, 30 
percent increase in the number of opinion 
leaders identifying faciJities as a key chal
lenge. 

1 am informed that APPA will be con
ducting a follow-up to its original 1988 
survey later thjs year. These results will be 
important for two reasons. They will help 
identify whether the problem itself has 
grown, stabilized, or diminished. They will 
also provide fresh ammunition for your 
continuing fight to sensitize decision mak
ers and to encourage them to take action. 

APPA has played a critically important 
role in helping to define the scope of the 
problem in terms of aging faciJities and de
ferred maintenance in U.S. universjties and 
colleges. You have also been eloquent pro
ponents of the position that facilities are 
key to the success of the academic mission 
and, thus, to achievement of broad na
tional goals. 

Here in Canada, we have taken a page 
from your book. We have recognized that 
the problem cannot be intelligently dis
russed, much less acted upon, until its di-

Claude Lajeunesse is president of the Associ
ation of Universities and Colleges of Canada, 
Ottawa. This article is take11 from his clos-ing 
keynote speech at APPA's 77.th Annual Meet
ing, held last July i,z Ottawa. 

Dr. Oaude Lajeunesse 

mensions are more clearly established. 
For this reason, the Ontario Association 

of Physical Plant Administrators under
took, in late 1989, a coordinated assess
ment of deferred maintenance in Ontario 
universities. 

The results of this survey should not be 
a surprise to anyone. The total dollar vol
ume of deferred maintenance was substan
tial in relation to total university operating 
budgets in the province-approximately 
$273 million. The total amount actually 
spent on deferred maintenance in 1989-90 
was in the area of 8 million, or just under 
3 percent of the amount required! 

This sl.tn'ey is important not only for the 
data it produced. Of equal value is the di
rection outlined for future action. 

The report, based on the survey find
ings, focuses its recommendations on the 
following areas: the definition and system
wide adoption of uniform maintenance 
standards; dearer identification of the op
erational consequences of continued defer
ral; and development of institutional sup
port for an accelerated maintenance 
investment and capital renewal policy. 

The common thread running through 
these recommendations is a recognition 
that the case must be more clearly pre
sented if true progress is to be achieved. 

The OAPPA has approved the recom
mendations of this report and is moving to 
develop plans for tmplementation. This is 
a vitally important initiative. It is one that I 
am sure all of us in Canada will be follow
ing closely over the coming months. 

The seventeenth century French writer 
and philosopher, La Bruyere, wrote, "There 
are certain things in which mediocrity .is 
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insupportable-poetry, music, painting, 
and public speaking." l think all of us 
would be quick to add one more item
university education. 

We are faced, as never before, with de
mands seemingly far beyond the capacity 
of our institutions to cope. And yet, cope 
we must. Equality of access to mediocre in
stitutions- to mediocre education-is, in 
the words of La Bruyere, " insupportable." 

How then do we avoid becoming medi
ocre? I think at least part of the answer lies 
in attempting to understand the forces that 
are most likely to shape the future and, 
through this process of understanding, to 
develop appropriate strategies for action. 

Canadian universities experienced sig
nificant increases in enrollment over the 
last decade. Healthy annual growth is ex
pected to continue and levels can be ex
pected to run in the order of 3 percent per 
year for full- and part-time students. 

What is likely to be dilierent about the 

FOCUS 
ON 

MANAGEMENT 
Introducing 

a new column on 
management is: ue 

Written by 
noted author 

and college administrator 
Sigmund G. Ginsburg. 

Focus on Management. 
Beginning in the 

next issue of 
Facilities Manager. 

13 



14 FALL 1990 

student clientele of the 1990s will be the 
increasing numbers of mature students and 
those representing cultural and visible mi
norities. 

The bad news is that we can expect to 
see professors retiring in ever increasing 
numbers in the next decade. The good 
news is that we should also begin to see a 
renewal of interest in postgraduate educa
tion-not simply to replace the aging pro
fessorate, but to meet growing demands 
on the part of government and business for 
increasing numbers of higher trained pro
fessionals . 

Of necessity, and in response to growing 
demand, our universities will become in
creasingly flexible in accommodating the 
requirements of society, business, and gov
ernment. As the infon;nation-driven econ-

Correction 
Due to a printing error, the sum

mer Facilities Manager had missing 
lines of type on page 22 and page 29. 

On page 22 the paragraph should 
read as follows. 

" How do the CFCs and halons 
harm the stratospheric ozone layer? 
When refrigerators or air condi
tioners are serviced or discarded, the 
coolant has been typically vented. 
Moreover, when used to blow foam 
or as an aerosol propellant, a fire ex
tinguisher, or a metal-cleaning sol
vent, CFCs and halons are freely re
leased into the air. These highly 
stable compounds remain intact until 
they reach the stratosphere. There, 
they are split apart by high energy 
radiation and release chlorine and/ or 
bromine, which destroys the ozone 
molecules." 

On page 29 the paragraph should 
read as follows. 

"The EPA estimates there is .friable 
asbestos materi.al in about 733,000 
buildings, or about 20 percent of all 
public and commercial buildings. 
EPA defines friable asbestos as ma
terials that can be crumbled, crushed, 
or pulverized with hand pressure. 
Asbestos-containing insulation is in 
most cases covered by a non-asbestos 
jacket of cloth, tape, met.al, paper, or 
cement. If the jacket is undamaged, 
EPA classifies this asbestos as non
friable. " 

omy evolves, so too will our institutions of 
higher learning. 

While universities will need to be more 
attuned, and responsive, to the demands of 
their various clients, they will also need to 
become far more effective in dealing with 
funding pressures and financial realities. 

Certainly, this will mean stronger efforts 
to encourage increased government fund
ing for higher education. It will also mean 
coming to grips with those issues such as 
deferred maintenance, where delay in ad
dressing the problem only means increased 
costs farther down the road. 

As the OAPPA Report on Deferred 
Maintenance succinctly states: " Deferred 
maintenance is often seen as a 'pay now or 
pay later' issue. Within this context, there 
is much evidence to suggest that 'later' is 
'now."' 

Hard questions must be asked about 
where available funding can be most use
fully directed. At the same time, we must 
double our efforts to convince federal and 
provincial governments that in order to de
velop the nation's intellectual resources
to assist the government in maintaining 
Canada's economic health and competi
tiveness-increases in funding are desper
ately needed. 

As your association has so correctly 
identified, we must also work to increase 
public understanding of the importance of 
education to our common future. 

Above all, we must convince our politi
cal leaders of the urgent need for a na
tional policy on higher education to help 
ensure our capacity to meet the challenges 
of a new decade and the beginning of a 
new century. 

For its part, the Association of Universi
ties and Colleges of Canada has embarked 
on a number of initiatives to, help us in 
better understanding and preparing to 
meet the challenges that lie ahead. 

We will be addressing the issue of com
petition for highly trained professionals in 
the sectors of academe, business and in
dustry, and government. All three of these 
sectors are consumers of highly qualified 
human resources. Our objective is to deter
mine whether shortages are likely to occur 
in business and government, as well as in 
academe. 

On an even broader level, AUCC is in 
the process of establishing a national com
mission to study our university system. 
This initiative will focus on a number of 
key objectives: 

• We want to elevate higher education 
on the public agenda. We want to increase 
public awareness of the serious problems 
facing our institutions, to encourage greater 
support for higher education and to con-
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vince policy makers to provide the finan 
cial resources needed, including such criti
cal areas as deferred maintenance. 

• This commission will also be looking 
at the current state of teaching in our uni
versities in Canada. We will be assessing 
what our universities are doing well, and 
what they are doing poorly. Where appro
priate, we will be proposing internal ad
justments to improve effectiveness. 

The national commission will assist uni
versities in a strategic planning exercise 
that will lead them into the next century. I 
am confident that this process will serve to 
further unite our universities. It will en
courage them to define what they want 
and where they want to go. 

This process will, in tum, aid the AUCC 
in developing a cohesive and informed 
statement, supported by facts and figures, 
outlining what we will require from gov
ernment in our efforts to meet the expecta
tions of society, business, and government 
through the 1990s and beyond. 

It is our hope that the AUCC Commis
sion will have a significant impact on the 
general public and decision makers in 
Canada. It may even be that our experi
ence will provide insights that may be of 
value to you. Certainly, we will be eager to 
keep you abreast of our efforts and of the 
results achieved. 

Despite having existed for centuries, uni
versities are still in the process of defining 
their role in, and relationship to, society. 
To some, universities appear to be staff 
training centers for government and indus
try. For others, they are places to spend a 
few years en route to gteater career and fi
nancial opportunities. 

From the birth of the Renaissance to the 
remarkable changes sweeping Eastern Eu
rope, universities have not only helped to 
preserve and advance knowledge in soci
ety, but have served as the leading edge of 
social development and growth. 

Universities are an integral part of the 
culture in a society. It is not surprising that 
questions about the role of universities 
arise as our society evolves and cultural 
expectations change. 

If there is a fundamental challenge fac
ing the members of our community, it is to 
advance a new era of awareness and un
derstanding of the value of universities and 
their contribution to the future of our re
spective nations and our planet. 

We cannot be content in simply teaching 
our students. We must inform, enlighten, 
and influence the larger society of which 
universities are an essential part. 

We could have no more noble a chal
lenge, nor one more important to our com
mon future. ■ 
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by Christina Zack-Bordeaux 

APPA's new president, William 
D. Middleton, brings to his 
term more than forty years ex

perience worldwide in the field of fa
cilities management. With a proven 
track record of enthusiasm and dedica
tion to the profession, he will devote 
his term as president to developing 
APPA's long-range goals. 

Middleton presently holds the posi
tion of assistant vice president for 
physical plant for the University of 
Virginia (UVA) in Charlottesville. Con
sidered by many to be one of the 
most beautiful university campuses in 
the country, it also bears the legacy of 
a distinguished history. The University 
of Virginia was designed and founded 
by Thomas Jefferson more than 170 
years ago. The age of the institution, 
coupled with its distinctive architec
ture, provides unique challenges to 
the facilities manager. 

APPA's New President 
Middleton is a 1950 graduate from 

Rensselaer Polytechnic Institute in 
Troy, ew York, where he earned a 
bachelor of science degree in civil en
gineering. He began his military affili
ation in 1951 when he became a ca
reer officer in the Navy's Civil 
Engineer Corps. 

Middleton's vast experiences in the 
field of facilities management have 
lead him to various parts of the world, 
in various capacities. During his thirty
year military career, his work has in
cluded many responsibilities similar to 
those in higher eduction: facilities 
planning and design; management 
and supervision of the maintenance 
and repair of buildings, roads, 
grounds, and facilities of all types; 
management of housing; supervising 

Christina Zack-Bordeaux is a freelance writer 
based in Washington, D.C. 

FAClUTIES MANACER 

On the steps of UVA's Madison Hall, Middleton (left) holds 
an impromptu meeting with Rnymond M. Haas, vice 
president for adminis!ration. 

the operation and maintenance of 
automotive and construction equip
ment; operation of all types of utilities 
plants and systems; solid waste collec
tion and disposal; and the manage
ment of construction contracts. 

One of Middleton's most challeng
ing assignments was in South Korea 
from 1971-1973. He worked as chief 
of the plans and real estate division on 
the engineering staff of the United 
Nations Command, U.S . .Forces. ot 
only did he plan for large volume 
construction under potential wartime 
conditions, but he worked closely 
with representatives of the South Ko
rean government as the principal U.S. 
negotiator in real estate matters . 

"At the end of the Korean War, the 
U.S. received real estate on which to 
establish military bases and other fa
cilities," Middleton said. " In order to 
permit the Korean economy and the 

major urban centers to grow, we nego
tiated deals where the Koreans would 
give us new real estate and .finance the 
construction of replacement buildings, 
or actually construct them, in ex
change for the land we were on," he 
said. 

"For example, the U.S. Air Force 
had an airbase adjoining Kimpo Air
port, the main airport in Seoul which 
is now a major international airport. 
The Koreans needed more land to ex
pand the airport. We gave them the 
land they needed to expand and ne
gotiated real estate and construction fi
nancing at another location," Middle
ton said. 

Another assignment in which Mid
dleton distinguished himself was at 
the Paci.fie Missile Test Center located 
in Point Magu, California, where he 
held the position of public works offi
cer. In 1976, the Secretary of the Navy 
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singled out the center for its outstand
ing environmental protection accom
plishments. "The principal environ
mental protection programs that were 
the basis for this award were devel
oped and carried out by my depart
ment," he said. 

Middleton's last naval assignment 
was at the Marine Corps Air Station in 
lwakunti, Japan, where he held the 
position of facilities officer from 1976-
1979. Again his work received recog
nition, this time from the Secretary of 
the Navy's Energy Conservation 
Award Program. "I managed a depart
ment with a work force of more than 
400, operating on an annual budget of 
nearly $14 million, and administered 
an annual volume of $5 million in 
construction contracts," Middleton 
said. 

Landing on the University of Vir
ginia campus in 1979, Middleton 
found that facilities management on a 
university campus seemed a natural 
progression after years of work on 
various military bases. 

At UVA, Middleton manages a de
partment with a work force of more 
than 600 and a current annual budget 
in excess of $41 million. He also man
ages an annual volume of more than 
$20 million in construction contracts. 
'Tve heard people facetiously refer to 
my operation here at UVA as the Little 

avy Yard," Middleton laughed. 
"There was virtually a 100 percent 
transference of the skills and experi
ence that you develop in doing facili
ties work in the naval environment 
and what happens on a college or uni- , 
versity campus." 

Along with his responsibilities at 
UVA, Middleton is also a consultant in 

D 

Middleton Oeft) served 
on the faculty of a World 
Bank seminar at Guang
dong Institute of Tech 
nology in the Per,ple's 
Republic of Ch ina in 
June 1990. 

the field of higher education facilities 
management. He has developed or 
participated in studies for the Univer
sity of Arizona, Pennsylvania State 
University, Hampton University, Vir
ginia Commonwealth University, and 
the University of North Florida. 

Middleton has also been successful 
in other arenas. He has combined a 
passion for writing and a deep interest 
in railway transportation by authoring 
more than fourteen books on the sub
ject, and writing some 400 articles in 
the fields of engineering and transpor
tation. "I've done several articles for 
American Heritage magazine that I'm 
quite proud of, all related to the field 
of rail transportation," he said. Today 
Middleton is a contributing editor to 
the journal Railway Age. 

His interest in railway transporta
tion stems from his childhood. Mid
dleton's father was the local surgeon 
for the Rock Island Railroad in Daven
port, Iowa, and his grandfather was 
the first chief surgeon for that railway. 
" I got interested in. railroads originally 
through my family connection, an in
terest which has stayed with me," 
Middleton said. 

Currently, Middleton is working on 
an article for the Commuter Rail Plan
ners Guide, which is geared toward 
operators or planners of commuter rail 
systems. His article will focus on the 
commuter train operations of North
ern Virginia and Maryland. "I ha.ve. a 
dual interest covering both the history 
of rail transportation and the current 
operations of railway systems," he 
said. 

APPA Excellence 
Early on, Middleton found the 
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value of an APPA affiliation impor
tant.. "When I first came to UVA, I 
found an organization that had enor
mous needs for current information 
on new technologies and methods," 
he said. " We also had a tremendous 
need for training and developing our 
work force." His initial reception at 
APPA's headquarters really piqued an 
interest in becoming active in the 
association. 

" APPA is the kind of organiza tion 
that has an extraordinary willingness 
among its members, as well as by the 
people who represent us at the APPA 
headquarters, to aid and assist each 
other." Because Middleton was com
ing into a university facilities opera
tion that needed "major surgery," he 
looked to APPA to help him get the 
university back on track. 

" We had a sizable deferred mainte
nance backlog, which was a major 
problem," Middleton explained. "We 
had to develop the organizational ca
pability to accurately, and on a con
tinuing basis, assess the condition of 
our facilities." 

In an effort to organize his plan of 
attack, Middleton turned to APPA's 
twice-yearly Institute for Facilities • 
Management, a week-long educational 
program. During his first year at UVA, 
Middleton solicited applications from 
his middle managers to attend the In-
stitute. "I found a lot of people with 
good basic qualifications, but they had 
been isolated for a long time from cur-
rent developments in the field. In 
those days, UVA wasn't up to the state 
of the art in facilities management. " 

Middleton said that th.e program 
has been of enormous help. "The 
training and development that our 
people get from the Institute has made 
a world of difference .in how they per
form," he said, noting that more than 
forty of his managers have attended. 
"It is a training program covering all 
the basic elements necessary for the 
practical application of facilities man
agement." 

"One of my longest and fondest 
personal involvements with APPA has 
been with the Institute," Middleton 
said. He teaches three courses in the 
second level, which include: contract
ing for services, organization and staff
ing for physical plant, and public rela
tions and communications. "By 
teaching responsibilities, you tend to • 
stay more abreast of current develop-
ments in the field," he said. "There's 
no better way to learn more about a 
subject than to teach it." 
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Middleton has been an important 
player within APPA's leadership. He 
served as president-elect last year; as 
vice president for educational pro
grams for three years; has chaired the 
Institute Subcommittee for two years; 
and has been a faculty member of the 
Institute for six years. He also actively 
participated in the development of the 
second edition of Facilities Manage
ment: A Manual for Plant Administra
tion, as a member of the editorial 
board,. section leader, and chapter au
thor. 

Middleton's dedication to APPA has 
earned him two major awards from 
the association. In 1985, Middleton re
ceived APPA's highest individual 
honor, the Meritorious Service Award, 
for his work in managing the associa
tion's Institute for Facilities Manage
ment. In 1988, his work with educa
tional programs earned him the 
distinguished President's Award. 

International Involvement: China 
Middleton's interest in facilities 

management is not confined to this 
country alone. Over the past five 
years he has traveled extensively 
through the People's Republic of 
China on higher education activities. 
In 1985, he was a member of a World 
Bank team that visited China to de
velop the 1986 report, China-Man
agement and Finance of Higher Educa
tion. 

'The Chinese people suffered enor
mously from the Cultural Revolution," 
said Middleton. "Every time I travel to 
China, I meet people who were vic
tims. On the 1987 trip, f met a profes
sor who was sent with her husband to 
the fanns for a few years during the 
Cultural Revolution. You meet so 
many people in higher education who 
had that experience. It wasn't just a 
matter of bringing them back to the 
universities; it has been a tremen
dously difficult job to get the whole 
educational enterprise back in motion 
and up to date." 

In 1987, Middleton was the pro
gram coordinator for an APPA delega
tion that included a cross-section of 
Institute faculty members who were 
particularly well qualified in a specific 
area. of facilities management. Also in
vited were representatives from the 

ational Association of College and 
University Business Officers, the Soci
ety for College and University Plan
ning, and the Association of Univer
sity Architects. " It was an invitation 
by the Chinese for us to visit a num-

Middleton (right) dis
cusses strategies for ob

taining state funding 
suppor.t with Stuart 

Comwck, executive assis- . 
tant to UVA's president 
for state governmental 

relations. 

ber of universities and offer any ad
vice or suggestions that we could,'' 
Middleton said. 

After the trip, the delegates com
piled a detailed report, which was 
submitted to the Chinese. "We recom
mended specific things, including ac
tivities where we could use APPA pro
grams to help them develop their own 
professional capabilities . ." 

Middleton's most recent trip to 
China was in June of this year. He was 
a member of a team that conducted a 
two-week seminar at Guangzhou Uni
versity on facilities planning and man
agement under the World Bank's Chi
nese Provincial Universities Devel
opment Project. Middleton said of the 
Chinese, "They'll take years to recover 
from the Revolution, and their needs 
are tremendous." 

Despite the many problems facing 
these universities, Middleton noted 
there are some aspects that he ad
mires. "The Chinese pay great atten
tion to the care of the grounds and 
landscape. Some were just wonderful, 
and almost every campus had its little 
traditional Chinese garden, tucked 
away somewhere, that they had de
veloped and to which much care was 
given." 

Goals for the Future: 
APPA's Long-Range Plan 

As APPA's new president, Middle
ton said he remains a champion of 
APPA's Long-Range Plan, passed by 
the Board of Directors at this year's 
annual meeting in Ottawa, Canada. 
Outlined in the plan are seven issues 
of concern to facilities managers to
day. These issues were the cumulation 
of many planning sessions as well as 
the results of a member opinion sur
vey distributed earlier this year. An 
analysis of the survey responses was 
prepared by Coopers & Lybrand. 

"The membership really responded 
to the survey, and it allowed us to so-
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licit their concerns about the future of 
our profession," Middleton said.. Dur
ing the fall of 1989, Middleton 
worked alongside then president Jack 
Hug to develop and distribute the sur
vey. "Over the past year, I've been .in
volved in assessing major issues and 
challenges facing the field of facilities 
managers over the next decade," he 
said. 

The Long-Range Plan includes the 
following seven major issues: 1) inte
gration of facilities management with 
institutional planning, policy, asset 
management, and finance;. 2) ade
quacy of funding for facilities; 3) qual
ity of the higher education physical 
environment; 4) human resource man
agement; 5) regulatory issues affecting 
facilities management; 6) accountabil
ity for efficient use of human, capital, 
and financial resources; and 7) con
tracting for facilities management 
functions. 

"Our central focus was to look 
down the road at what was happening 
over the next decade that would affect 
our field," he said. "The next step, af
ter identifying those areas that are go
ing to affect us as facilities managers, 
is to decide what we need to do to 
modify or change APPA so that it will 
be b~t positioned to support its mem
bers. 

The Plan in Action 
''What I hope to see during this up

coming year is the organization taking 
the results of the Long-Range Plan 
and taking a giant step toward doing 
the things for APPA, and its programs, 
that will move the association in the 
direction of being able to effectively 
meet the needs of the facilities man
ager in the profession for the next ten 
years," Middleton said. 

Although each of the issues in the 
plan are equally important to Middle
ton, he did specify a few areas that 

Continued on µage 20 
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A SIMPLER 
SOLUTION 

TO BUILDING 
OPERATIONS AND 

MANAGEMENT ... 

METASYS 

The Metasys Network 
Terminal allc,,vs alarms to be 
monitored, schedules to be 
set and dozens of other 
functions to be checked and 
altered from any area of the 
building. It's as easy to use 
as an automatic bank teller 
machine. 

0 1990 Johnson Controls. Inc. 
JC9068 

Keeping building occupants content 
and productive while maintaining 
building efficiency was never simple 
- until now. Now there's Metasys, 
the most advanced facility manage
ment system ever created. In fact, 
it's so advanced, it's simple. 

Simple? Yes. To start up, to use 
and program and simple to 
maintain, expand and change. 
Metasys features: 

• Functional, aesthetic packaging 
that welcomes maximum use 
rather than intimidation. 

• Smooth interface to your 
existing system rather than total 
replacement. 

• Graphic programming for changes 
in control process by the building 
engineer, not a computer scientist. 

• Maintenance worker terminology 
instead of computer language. 

• Tool-less modularity to allow 
changes and repairs by your facility 
staff, not by specialist contractors. 

• Thorough usability testing that 
found errors in our lab so they 
won't happen in your building. 

• 

These are the things building 
managers throughout the world 
told us they wanted in a system that 
would best control heating, cooling, • 
lighting, security, fire and mainte-
nance. Johnson Controls design 
engineers spent years making these 
wants come to life in Metasys. 

Whether your facility is old or new, 
Metasys can help it produce greater 
returns. Let us tell you how. Call 
1-800-972-8040. (1-800-472-6533 in 
Wisconsin). Or write to Johnson 
Controls, C19, Milwaukee, WI 
53201-0423. 

0~HNSON • 
CONTR~LS . y~ 

~tpn4! 
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THE UNIVERSITY OF VIRGINIA: PRESERVING HISTORIC DIGNITY 

T homas Jefferson designed his own 
tombstone to bear the inscription: 
"Here is buried Thomas Jefferson, au

thor of the Declaration of Independence, of 
the Statute of Virginia for Religious Free
dom, and Father of the University of Vir
ginia." In his mind, founding the University 
of Virginia was more of a contribution to the 
new nation than serving as President of the 
United States. 

This setting provides APPA's new presi
dent, William Middleton, with some of his 
greatest challenges, and some that he finds 
the most gratifying. "The history on campus 
gives an extra dimension to the job," he said. 
The school was chartered in 1819, and today 
houses 540 buildings totaling 9.5 million 
square feet on 1,050 acres. Middleton's an
nual budget exceeds $41 million. 

Preserving History 
Remaining true to Jefferson's original de

sign is always in the forefront of any deci
sion, Middleton said. "The historic buildings 
on this campus are generally regarded as the 
finest pieces of university or college architec
ture in North America. 

"They were designed by Jefferson, built 
under his supervision, and are not only on 
the National Register of Historic Places, but 
were named to the prestigious World Heri
tage List in 1988." Middleton reported that 
over the past ten years, the university has 
spent about $6 million on the historic build
ings alone. 

In an effort to remain true to the Jefferso
nian era, Middleton has a senior staff mem
ber with a doctorate in architectural history. 
"His position is architect for the historic 
buildings and grounds," Middleton said. 
"He oversees all the work that we do on the 
buildings, from the planning through the 
execution. He works in developing training 
for our craftsmen so they can do the very 
special kinds of things that are required to 
do proper historic preservation." 

Jefferson's original goal was to develop an 
"academical village" in which teachers and 
students would create their own community. 
"Many of the original buildings are today 
used as they were originally intended, and 
they remain the center of the university,'' 
Middleton said. The focal point of the his
toric grounds is called the Rotunda and was 
modeled in the Classic style after the Roman 
Pantheon. It was the only building of the 
original plan still under construction at Jef
ferson 's death. 

Today almost all of the special needs re
quired by Jefferson's original buildings are 
taken care of by members of Middleton's 
staff, a notion that makes him quite proud. 
In fact, many have become specialists in 
their work. 

"Virginia was not a wealthy state when 
the university was built,'' Middleton ex
plained. "To compensate for the lack of 
funds, modifications were made during con
struction. For example, Jefferson had all 
doors and frames throughout the buildings 

Middleton (left) talks with painters Harold 
Breeden (center) and David Barbour (right). 

made of plain pine. They were then grained 
to simulate quality imported woods like ma
hogany. This was done with paint, and it 
required an extremely high level of skill for 
the painters to do this," he said. 

In an effort to recapture Jefferson's origi
nal work, a member of Middleton's staff 
learned how to imitate this procedure about 
four years ago. "One of our painters wanted 
to learn to do it. We got some training for 
him, and now he is a master craftsman at it. 
Our carpenters are also very skilled." 

APPA has also tapped into this aspect of 
facilities management. It developed a His
toric Preservation Skills seminar which was 
first offered in February 1988. "Our architect 
did some of the teaching, along with others 
from outside the university who had a spe
cific preservation background," Middleton 
said. 

There were also practical sessions in 
which "our painters and roofers were teach
ing the skills. It was very gratifying to see 
that, and to see how capable these people 
are. They are obviously very skilled at their 
work, very proud of their skills." Middleton 
said that the seminar drew more than 100 
people. 

Although Middleton was unable to pick 
his favorite of the Jefferson buildings, he did 
admit to being particularly fond of one spe
cial room located in historic Old Cabell Hall. 
"The building itself was constructed in the 
late 1890s by the well-known architect Stan
ford White. My favorite room is the audito
rium-it is a horseshoe-shaped room with a 
wood stage in the middle, classic design, 
with a reproduction of the School of Athens 
as a backdrop to the stage," he said. "The 
room is the site for all the university's con
cert events like the symphony orchestra. I 
spend a lot of time there and really enjoy it." 

State of the Art 
For Middleton, preserving the campus' 

historic dignity while including current tech
nologies is a real balancing act. Today a new 
hospital and related facilities project nears 
completion, one of the finest teaching hospi
tals in North America, according to Middle-

" ton. The 552-bed hospital opened last year, 
~ and is "state-of-the-art in every way. The 
§ building itself is technologically very sophis
~ ticated and the most complicated building 
ii: that we have on campus," he said. The 
~ project's cost was about $215 million. 
~ "The maintenance needs of a hospital are 

more demanding than anywhere else. We 
have a requirement for skills and respon
siveness of service that exceeds anything on 
campus," he said. Middleton noted a key 
method for successfully handling those 
needs was to create a separate department 
responsible for only the maintenance of the 
health sciences center. "That group focuses 
all their attention on the special medical re
quirements," he said. 

Despite the strides the university has 
made, Middleton reported that Virginia's 
Governor is currently trying to deal with a 
revenue shortfall. The problem could hit the 
university from two directions. The first in
cludes an overall budget reduction plan. 
"Like aU state agencies, we have been asked 
to consider contingency plans for reducing 
operating budgets of 1, 3, or 5 percent," 
Middleton said. "We know that we have 
substantial reductions in our operating 
funds for the current year, and probably sev
eral years to come." 

The second aspect of the shortfall may 
attack funds that were previously allocated 
to the university from the Virginia State Lot
tery. If this money is withdrawn, Middleton 
said that "some of our new projects will be 
unfunded or deferred. That includes the 
new building to house the English Depart
ment, which is our premier department." 

Even with the budget uncertainties, Mid
dleton remains unshaken. "The budgetary 
problems are a short-term problem. We may 
have a few bad years ahead, but when you 
are looking at things over the next fifteen 
years, it's a short-term problem. It isn 't go
ing to change our ability to successfully 
meet the challenge of growth." 

Would Jefferson be proud of the way his 
University of Virginia looks today? "I be
lieve he would," Middleton concluded. ■ 
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Continued from page 17 

top his agenda, noting that perhaps 
the most pressing issue today is the 
adequacy of funding for facilities. 
"One of the most immediate problems 
facing all of us is the need to develop 
the resources to bring the physical 
condition of our campuses and facili
ties back up to a more adequate level. 
Not just fixing things, but what we 
call capital renewal, to change, mod
ify, and upgrade," he said. 

Middleton noted that his campus 
mirrors that problem, a campus full of 
wonderful old buildings that are tech
nologically obsolete. "We need to re
cover from the backlog of capital re
newal and deferred maintenance 
needs and stay well," he said. 

Another issue that Middleton feels 
deserves immediate attention is the 
trend toward a more comprehensive 
approach to facilities management. 
" We need to have a chief officer who 
is looking at the whole picture, not 
just one piece of it. Someone who is 
in charge of not just maintaining and 
operating, but also managing the 
planning and construction of new fa
cilities-managing the administra
tion," he said. "That is a very specific 
goal of the Long-Range Plan. One 
way to do that is redefining or better 
expressing APPA's position." 

He added, "We must make sure that 
the facilities manager is not left sitting 

out there alone. Everything we do 
needs to be tightly tied to the institu
tion's fundamental planning, policy, 
and finances." 

Along with these concerns, Middle
ton said that the changing nature of 
the work force is another source of 
discontent. He explained that the ex
perienced work force that staffs facili
ties departments today is shrinking. 
"Our traditional source is declining, 
and the workers replacing them are 
not as technically skilled as we re
quire," Middleton said. "This tells me 
that we need to do a lot of training 
and developing to bring the education 
up to an adequate level-training this 
new work force in specific areas of the 
facilities trade." 

The facilities manager is now chal
lenged with a more diverse work 
force. For example, in the Southwest 
where there is such an influx of Span
ish-speaking people, internal training 
programs require English as a second 
language as part of the program. 

While APPA works to get these is
sues well in hand, other changes with 
respect to the Long-Range Plan are al
ready underway. At the recent annual 
meeting, the APPA Board of Directors 
voted in favor of a dues increase-to 
be effective with the 1991 dues bill
ing-to provide additional income to 
the APPA office to establish a legisla
tive liaison department. 

Middleton said that the develop-
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Aerial view of the Rotunda and the pavilions 
along Jefferson's Academical Village. 

ment of this department is a direct re
sponse to a cry from the membership. 
"We learned from the Member Opin
ion Survey that one issue that seemed 
to be the greatest concern to our mem
bers was the regulatory area-laws 
and regulations that have an impact 
on facilities managers. Just keeping up 
with that, knowing what is happening 
out there, is a real problem for our 
members," he said. 

Middleton supports the move to ful
fill the association's legislative needs. 
"We expect during the next fiscal year 
that we will have the resources to staff 
the headquarters with adequate legis
lative support for our members," he 
said. 

Despite the challenges that face fa
cilities managers today, Middleton re
mains confident and optimistic about 
the field-a field to which he is com
pletely committed. He believes APPA 
plays a vital role in the profession's 
future; through programs, seminars, 
and good communication, the associa
tion can continue to help make the fa
cilities manager today a success in the 
work place. 

Middleton said, '1 look around and 
see the quality of people who have 
risen to the top of the profession, and 
the quality of the people coming into 
the profession, and I think that they 
will take care of things just fine." ■ 
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It's too hot! It's too cold! There's no 
air in here!" Familiar complaints? 
Yes, you hear them often from 

people, or maybe even from a com
puter that won't work if it's too hot or 
humid. Books, too, complain about the 
environment, but they do so quietly 
and over a long period of time. 

The Library Environment 
Library buildings are a rare blend of 

environments: storage space much like 
museum storage, and staff and user 
space that must provide people with a 
comfortable environment. In most li
braries these two environments are 
meshed into one; books and users in
termingle. Ideally they would not, al
lowing facilities managers to concen
trate on the ideal environment for 
books in one zone, and for people in 
another. As this usually is not possi
ble, the facilities manager ends up 
making a compromise between the 
two. 

The vast majority of HVAC systems 
are designed and operated primarily 
or exclusively for human comfort, but 
the environmental requirements for 
the preservation of library collections 
are somewhat different than those for 
human comfort. Because people are 
more vocal and less sensitive than the 
materials, the environments tend to be 
designed to meet more minimal hu
man standards. But library collections 
are being subjected to whatever condi
tions are maintained in the building 
twenty-four hours a day, 365 days a 
year, whether people are present or 
not. In fact, the environmental condi-

Carolyn Harris is director of conserva tion 
education programs, and Paul Banks is re
search scholar, in the School of Library Ser
vice at Columbia University, New York, New 
York. Thanks to Marine K. Sitts of the Com
mission on Preservation and Access for assis
tance with this article. 

tions suitable for research libraries are 
closer to those of museums, Labora
tories, or medical facilities . It is crucial 
to the long-term preservation of li
brary materials to provide them with 
the maximum standard environment 
possible. 

The Library Collection 
Even a small library usually holds 

hundreds of thousands of books, 
manuscripts, sound recordings, video
tapes, compact discs, records, audio-
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tapes, photographs, and works of art. 
Each item was chosen with delibera
tion to meet a specific need of the in
stitution's curriculum or research. 
Most cannot be easily replaced, and 
even if replacement is possible, the 
cost of adding each item to the collec
tion again is prohibitive. Therefore, it 
is necessary to preserve this major 
capital asset of the college or univer
sity. To replace an average small col
lection of 100,000 volumes, if it were 
possible, would cost close to $7 mil
lion. A new book averages $35 these 
days, and it costs about as much to ac
cession and catalog each title for use. 
Most titles are no longer available be
cause the publishers cannot keep them 
in print indefinitely; they would have 
to be replaced through photocopy or 
microfilm, a costly prospect. 

The larger, more complex research 
libraries have an even more severe 
problem .in that very little of the ma
terials they hold are replaceable. Rare 
book and manuscript collections that 
hold unique and valuable materials 
are by definition irreplaceable except 
at great cost. 

There are libraries that hold materi
als for only a short time, such as a re
serve collection, where the needs of 
people take precedence over those of 
the materials. Discussion with librari
ans should make it clear which library 
environments do not need consider
ation. 

The Problems of Deterioration 
Preservation librarians think in 

terms of two forms of damage to li
brary materials: chemical and physi
cal. The chemical damage is a result of 
"inherent vice," the agents within the 
materials themselves that cause deteri
oration, and the environment that re
acts with these agents. Chemical dam
age is impossible to reverse. 

Physical damage is caused by use-
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the tom pages, the binding breaking age; low humidity causes loss of planning process for new or renovated 
away from the text, the spine detach- strength due to embrittlement. Quick buildings. They can help determine 
ing from the covers. This type of dam- changes in humidity hasten the move- major concerns, special problems (e.g., 
age can most often be repaired for a ment of deteriorative materials within specific types of systems, filters), 
reasonable cost. the paper from sheet to sheet, and needs of the materials to be housed in • 

Bad paper is the worst single pres- cause book structures that absorb hu- the building, and compromises that 
ervation problem in larger and older midity at different rates to break may be made. Understanding the fa-
research libraries. Surveys ha.ve down. cilities requirements can lead to 
shown that between 25 and 40 per- Pollution. Chemical pollutants such changes in planning, e.g., zones for 
cent of the oldest, richest collections as ozone, sulfur dioxide, and nitrogen book storage or locations of book 
in the United States are embrittled. oxides accelerate the degradation of stacks by librarians. In addition, librar-

A number of changes in papermak- the paper. Particulate pollutants, dust, ies may have special requirements 
ing technology came together about and soot also bring acid into the during construction projects in order 
the middle of the nineteenth century, books, but also act as abrasives, to to prevent damage from dust and dirt 
resulting in books that have become cause physical damage. Conventional to the materials. 
so brittle that they often cannot be filtration only removes particulate pol- To complicate matters even further, 
used without pieces of pages breaking lutants. many library collections, especially 
off in the. hand of the reader. While Light. All light is damaging to li- rare book collections, are housed in 
good storage environment will not brary materials. Ultraviolet light, the historic buildings. The collections need 
make a brittle book usable again, it highest energy wavelength, is most to be preserved, staff and researchers 
will slow down the rate at which damaging, but the damage is due to using the collections need to be com-
books move over the line from usable both length of exposure and amount fortable, and the. building needs to be 
to unusable. of light. Materials in direct sunlight preserved. 1n some cases this will 

A dramatic example of the effects of from unshaded windows show fading mean creating an interior shell for the 
environment on deterioration of books quickly. Materials under ultraviolet collections to keep from damaging the 
is two groups of identical nineteenth light for only a small part of the time building itself. 
century Dutch pamphlets. One set is show damage only over a long period. There are also specific consider-
kept in the national library of the Research has demonstrated that a ations in design of new buildings and 

etherlands, which has good environ- stable environment that maintains the HVAC systems that have a direct in-
mental conditions (low pollution, temperature at approximately 65°F fluence on the ability of librarians to 
lower temperatures, more constant rel- and the relative humidity approaching preserve their collections. The follow-

' 

ative humidity), and the other is in 40 percent will significantly extend ing are a few points that may not be 
the ew York Public Library. NYPL, paper's longevity. To preserve library immediately obvious: 
located in the middle of New York collections, the HVAC system should • The basic idea of preserving col- • Ci.ty, did not have air conditioning un- maintain these standards, and also fil- lections is to put as good a barrier as 
ti1 a few years ago. The Holland ter particulates and gaseous pollutants possible between the collections and 
publications are in pristine condition, from the outside air. Research is under the hostile environment. This implies 
while the NYPL's had to be replaced way currently to determine the exact that the ideal preservation building 
with microfilm since they could not be temperature and relative humidity re- consists of a double shell between the 
handled. quirements for different types of ma- collections and outdoors. Therefore, a 

A number of generalities can be terials. For a mixed collection these building such as Columbia Universi-
made about environmental conditions settings are considered ideal at this ty's Butler Library, with air-condi-
for conservation of research library time. tioned windowless stacks in a central 
collections. The lower the tempera- In addition, libraries have attempted core with offices and reading rooms 
ture, the more constant th.e relative to cut down light through putting on the outside perimeter, even though 
humidity within limi.ts of 30 to 50 per- lights on timers where possible, add- built in 1934, js exactly right for the 
cent; the less light they are exposed ing shades or ultraviolet-filtering film preservation of the collections. 
to, and the cleaner the air, the longer to windows, and installing ultraviolet • Removing gaseous pollutants re-
the books will last. shields on fluorescent lightbulbs. Re- quires expensive, special dry-bed 

ducing light a1so provides for energy adsorbers that are also expensive to 
Environmental Agents iin saving, and therefore lowered costs. maintain. The rate of loading of these 
Destruction of Library Materials There is a committee working on adsorber beds, as well as particulate 

Temperature. The speed of che:mi.cal formal environmental standards for filters, can be reduced by careful loca-
reactions is directly related to the tern- the storage of books and manuscripts tion of fresh air intakes. One of the 
perature; therefore, the rate of the de- that will be issued by the American Columbia libraries has the intake di-
terioration of materials is accelerated National Standards Institute. Such rectly over a busy bus stop, an obvi-
in a higher temperature. In fact, the standards already exist for the storage ous example of poor placement. 
Arrhenius equation shows that a ten of photographic materials. • Humidity control is one of the 
degree Centigrade rise in temperature biggest probl.ems in design. In cold cU-
doubles the rate of deterioration. Planning New and mates, dean steam humidification is 

Humidity. Paper and othe:r book ' Renovated Buildings required in winter, and both chilling 
materials are hygroscopic and absorb Librarians and preservation admin- and rehe.at are required to dehumidify, 
or lose water fmm their surroundings. istrators, library and museum environ- especially in cool, damp weather. Of-
High humidity causes loss of strength mental control experts, and consul- ten the control cycles and systems are 
and increased incidence of mold dam- tants should be brought into the compromised because energy con-
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servation is the prime objective in the 
design, seriously limiting the preserva
tion of the collections. 

Maintenance of 
Environmental Systems 

Obviously, good maintenance pro
cedures benefit everyone. Even where 
systems were designed with conserva
tion of collections in mind, one quite 
often finds that they are not being op
erated tha.t way. They may be turned 
off at night, humidifiers may have 
long been disconnected, or lower
rated filters are being used. 

The following are maintenance pro
cedures that particularly impinge on 
the preservation of the collections. 

• Re/amping. Low-UV fluorescent 
tubes or plastic UV-absorbing sleeves 
are installed in rare book and exhi
bition areas to reduce damage from 
UV radiation. Workers doing 
relamping, especially contractors, sel
dom know the purpose of these pre
cautions and relamp with regular 
tubes and discard the sleeves. 

• Air filter maintenance. Because of 
the damaging effect of dust on library 
collections, air filters should be re
placed with ones as efficient as the fil
ters they are replacing. In fact, replac
ing them with higher efficiency filters 
will benefit collections if the air-han
dling system can accommodate them. 

• Calibration of sensors. No system 
can maintain closer control than the 
accuracy of its sensors, and humidity 
sensors are notoriously unreliable. Fre
quent recalibration is essential. 

• Humidification equipment. This 
equipment requires high maintenance, 
and about half the time it is found to 
have been disconnected at some point. 
Recent research has shown that cy
cling RH between 40 and 60 percent 
significantly accelerates the aging of 
paper. Effective maintenance of the 
humidification system is a high prior
ity for preservation. 

Another issue, inevitably, is cost. 
Some .features further both collections 
conservation and energy conservation; 
for example, fine control to reduce en
ergy waste, maximum thermal barri
ers, and reduced lighting. But others, 
especially twenty-four-hour opera
tions, are energy- and fund-burners. 
Air-side economizer cycles, which are 
sometimes found in HVAC systems 
built since the 1970s, do exactly what 
is counter to preservation: they bring 
in unconditioned outside air. In addi
tion, energy-saving measures such as 
raising the chilled water temperature 

reduces dehumidification, which leads 
to accelerated chemical deterioration 
of paper, wider seasonal extremes, and 
increased possibility of potentially 
devastating insect infestations. 

Housekeeping and Control of 
Biological Agents 

Cleaning of general library stacks is 
usually done when the library is 
dosed, and increasingly by outside 
contractors. Inadequate deaning of 
floors can encourage insects. Careless 
mopping, stripping, and waxing with 
consequent splashing onto books, as 
well as smoking or eating in the book 
stacks, present real hazards to the col
lections. At some libraries it seems 
that whenever the cleaning staff 
waxes the floors in stack areas, the 
bottom two shelves of books get 
waxed as well. This is disfig0-ring-.in. 
some cases obscuring information
and difficult, expensive, and time-con
suming to remove. 

The materials used to clean the 
buildings and books are important. 
Cleaning cloths impregnated with 
mineral oil are often used; mineral oil 
is not toxic to books, but it leaves a 
residue that will attract more dust. 
Therefore, the use of cloths that at
tract dust through static electricity is 
recommended. Also, vacuuming, 
while useful, must be done carefully. 
A book is a delicate balance of physi
cal forces, and any use can damage 
the binding or the paper. Vacuuming 
indiscriminately can lead to loss of in
formation; the paper from brittle 
books is easily sucked up into the vac
uum .. Of course, this type of paper, of
ten in comilake form, requires the 
cleaning of floors on an intensive reg
ular schedule. 

Insects 
Facilities managers are the experts 

in dealing with silverfish and cock
roaches, while librarians see the evi
dence of their damage. Silverfish and 
cockroaches love the glues and sizing 
in doth bindings. Libraries have made 
many attempts to keep library users 
from having pizza delivered directly to 
the reading room and to see that the 
sodas, burgers, bagels, and coffee are 
consumed outside and away from the 
materials. However, we have been al
most completely unsuccessful . So the 
answer becomes better prevention; for 
example: emptying the library trash 
cans continually and exterminating 
when necessary in an integrated pest 
control program. 
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Mold 
Mold and mildew is another prob

lem for books and paper, as well as 
other media. If the humidity and the 
temperature are too high, the mold 
and mildew will attack and weaken 
the components of the materials. To 
dean mold and mildew requires a 
time-consuming, book-by-book wip
ing operation, along with a thorough 
disinfection of the entire area. 

Disaster Protection 
A librarian's most stressful time is 

when the pipes are leaking, there is 
fire or smoke, or the roof leaks. In 
most library buildings, this seems to 
be a continuous problem. Wet paper is 
extremely fragile. If the paper is coated 
(like most art books, and medical and 
scientific journals), when it dries the 
book could be used as a building 
brick. Damp and wet paper can be air 
dried naturally or freeze dried, but it 
has to be done immediately. And al
though it may be dry, the paper is 
cockled; the books are never the same. 
Librarians depend upon the facilities 
people both to prevent this type of 
damage and to assist in the cleanup. 

In a fire, the less water the better, 
but you can recover books from water; 
in fire, they're completely gone. 

Fire Suppression Systems 
There is much controversy among 

library preseJVation professionals over 
which are the most effective fire sup
pression systems. o one wants to 
lose a collection to fire, but water 
damage is often the immediate cause 
of damage. Which is best: dry pipe 
sprinkler systems (whlch have a ten
dency to fail occasionally), a wet pipe 
system that results in water running 
over the books, Halon, or something 
quite different? Halon used to be the 
suppression of choice for special and 
rare materials, but the force in which 
it comes out and the residue left on 
the materials have posed problems. In 
any case, this method may shortly be 
banned because of CFCs. 

Disaster Planning 
Disaster planning for a library is the 

library's responsibility, but it cannot 
be done in a vacuum. The facilities 
and security people should be in
volved, both to provide training, in
structions on whom to call when and 
for what need, and for mutual under
standing of needs and problems. It is 
entirely possible that librarians do not 
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realize that plans do exist. Facilities 
managers are in a position to remind 
librarians of the dangers and possible 
resulting damage of disasters and to 
be helpful in initiating this type of 
planning. 

An open question: Why is it that 
the testing of the sprinklers often is 
done without warning, sometimes cre
ating an unnecessary disaster? Librari
ans can understand that there is a 
need to test the sprinklers, or to blow 
soot out of the air conditioning ducts, 
or to leave the heat on after the 
weather has been warm outside, but 
some warning time would enable the 
books to be protected first. 

Library Preservation 
Preservation includes more than im

provement of the environment. The 
environment is the most important 
factor in the preservation of library 
materials, and seems always to be the 
most difficult because it is expensive 
and administratively complex. The 
field of library preservation is rela
tively new; only a few libraries have 
preservation professionals. Those that 
do, and many of those that do not, in
clude these preservation activities 
among their continuing functions: 

• Control of the environment to 
prevent deterioration. 

• Physical treatment: repair and re
binding of Libra.ry materials. 

• Reformatting: replacing brittle 
materials by photocopying or micro
filming the original. 

• Conserving materials with 
artifactual value in special collections. 

• Writing policies and procedures 
that prevent damage. 

• Training and educating staff and 
users to preservation and their role in 
protecting library materials. 

In addition, through national co
operative efforts, an initiative to im-

prove the quality of paper through the 
use of alkaline paper-making pro
cesses has begun in Congress and 
with book publishers, agents, and au
thors. This should help to prevent the 
brittle book problems of the future. 

Other preservation strategies cur
rently under development include 
mass treatments to neutralize the acid 
in paper and to strengthen paper. New 
reformatting technologies, including 
machine-readable text files, are also on 
the horizon. 

Communication Between Facilities 
Ma.ru\g.ers and Librarians 

Library preservation is a relatively 
new concern. It is important for the. 
physical plant administrator to under
stand that most librarians are not yet 
involved in preservation and know lit
tle about how to accomplish the im
provement of the environment. The 
facilities manager cannot take for 
granted that the librarian will under
stand the problems inherent in provid
ing the ideal environment. We need to 
take the time to talk to each other-to 
plan and to learn step by step. 

On the other hand, some librarians 
may feel more secure using a consul
tant with a track record in library 
buildings and renovations to foster the 
communication. This is even more 
true when outside contractors perform 
the actual work. 

Conclusion 
Library materials are a product of 

an intellect putting ideas together for 
transmittal to others and a physical ar
tifact produced from various organic 
materials that inevitably decay. It is 
the responsibility of academic institu
tions to ensure that these materials 
housed in libraries remain available to 
scholars and students. The most cru-

APPA Plans Seminar on Preservation of Library and Archival Materials 
February 28 - March 1, 1991 

Washington, D.C. 

This exciting new educational program will explore the specialized facilities 
needs of libraries and archival materials storage. This seminar seeks to improve 
communication and understanding between facility users and facility managers 
by increasing awareness of needs and priorities. 

The program is organized in two parts: problem identification and evaluation, 
and maintaining the best environment. Faculty members will include higher 
education administrators, library directors, facilities managers, and other spe
cialists. The cost is $295 for individuals from APPA member institutions; $345 
for all others. To register or to receive additional information, contact the APPA 
offke at 1446 Duke Street, Alexandria, VA 22314-3492; 703/ 684-1446. 

Preservation of Library and Archival Materials is sponsored by APPA in 
cooperation with the Commission on Preservation and Access. 

I 

FAC/UTIES MANAGER 

cial aspect of preserving these materi-
als is the environment in which they • 
are housed. To perform this function 
requires the cooperation of the physi-
cal plant managers and the librarians. 

There are many types of buildings 
on a campus that require special envi
ronments-the library is just one. It 
has been suggested that we think of 
books as laboratory animals. They 
have their own needs and life cycle; 
but they do not bark or squeal. Yet 
books can continue to die horrible 
deaths from heat, high or low relative 
humidity, pollutants, poor or damag
ing housekeeping, insects, fire, and 
flood. It is our common goal to keep 
them alive for as long as possible. 

For further information on the effect 
of the environment on library materi
als: 
I. "Air Quality Criteria for Storage of 

Paper-Based Archival Records," 
National Bureau of Standards, 
1983, NBSIR 83-2795. 

2. Banks, Paul N. "Environmental 
Standards for the Storage of Books 
and Manuscripts." Library Journal 
99 (February 1, 1974): 339-343. 

3. Barton, John and Joanna Well
heiser, eds. An Ounce of Prevention; 
A Handbook on Disaster Contingency • 
Planning for Archives, Libraries, and 
Records Centres. Toronto Area Ar-
chivists Groups Educational Foun-
dation, 1985. 

4. Ebeling, Walter. Urban Entomology. 
Berkeley, California: University of 
California, Division of Agricultural 
Services, 1978. 

5. "Environmental Criteria" in Na
tional Research Council, Preserva
tion of Historical Records (Wash
ington, DC: National Academy 
Press, 1986), pp. 11-31. 

6. Isner, Michael S. "Fire in Los An
geles Central Library Causes $22 
Million Loss," Fire Journal, March/ 
April 1987, p. 56-79. 

7. Metcalf, Keyes D. Planning Aca
demic and Research Library Build
ings. Chicago: American Library 
Association, 1986. Second edition 
by David Weber and Philip Leigh
ton. 

8. Thomson, Garry. The Museum 
Environment. London: Butter
worths, 1986. Second edition. 

9. "Slow Fires: On the Preservation of 
the Human Record," a 1987 Coun
cil on Library Resources film dis· 
tributed by the American Film 
Foundation, Santa Monica, Califor
nia, in videotape or 16mm formats. 
for sale or rent. ■ 
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C hoosing the form of construc
tion contract is probably one of 
the most difficult areas of the 

building acquisition process to discuss 
in general terms. A particular institu
tion may be restricted by policy deci
sions over which it has no control. 
The form of contract may have to take 
account of special considerations relat
ing to cash flow, or to local experience 
and politics. The unfamiliar can be 
more expensive, regardless of whether 
in fact it should be, and in any given 
region there is likely to be a form of 
contract that is familiar to all branches 
of the construction industry. There are 
clearly some special exceptions to this 
general statement. 

It is also diffiatlt for governing bod
ies to assess the risks involved when 
tpe use of unfamiliar forms of contract 
is proposed. The cost of a major fail
ure could be devastating. However, it 
is important to recognize that all forms 
of contract entail risks of one kind or 
another for an owner. What should be 
attempted, when a choice is made, is a 
realistic appraisal of the relative merits 
or risks associated with each, and a 
clear understanding of the relative 
responsibilities of each party involved, 
either directly or indirectly, with each 
system under consideration. 

It should also be noted that many 
building contracts set out requirements 
that may commonly be accepted with
out challenge, but may in law be diffi
atlt to support. Most builders and 
consultants know this, but in many 
cases the owner may not be aware of 
the weaknesses of the contract to 
which he or she is a party. 

It is probably fair to state that the 
reasons why many contracts do not 
result in litigation are twofold. First, 
the high cost of litigation encourages 
all parties to accept compromise solu
tions, although this can work unfairly 
if either party is unreasonable. It is 
usually the contractor who must sue 

Ted Dews is controller (buildings and 
grounds) at James Cook University of North 
Queensland, Townsville, Australia. He wrote 
"Choosing the Team fo r Major Physical 
Development Projects" in the Winter 1988 
Facilities Manager. 

to obtain redress if the anomaly re
lates to cost, and the owner if it relates 
to quality or time. Second, many firms 
do not wish to risk gaining a reputa
tion of being prone to initiating litiga
tion, as it might damage their market 
image for potential clients and, in the 
case of contractors, prejudice their 
chances of being able to obtain com
petitive subcontract support. 

This may be interpreted as rather 
severe criticism of the forms of con
tract used. Before reaching a conclu
sion it is necessary to remember that 
contracts are written by a great num
ber of people, to comply with a wide 
range of circumstances, and deal with 
the complicated processes involved in 
the construction of projects. There is 
no unique solution appropriate to all 
cases, and the process is so complex 
that it is unrealistic to expect that a 
risk free document can be prepared in 
every case. 

This article is not intended to ana
lyze the strengths and weaknesses of 
various forms of contract. The purpose 
is to define the major issues that 
should be considered before a specific 
form of contract is adopted, and to 
promote the thought that facilities 
managers and other administrators 
should make a deliberate choice of 
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contractual form. This is preferable to 
accepting without question the docu
ments for which they will, in the end, 
have to take responsibility, and which 
will establish the terms on which their 
new project will be purchased. 

For each class of work there will 
usually be standard forms of contract 
that will have been developed 
through consultation between major 
client and constructing groups. Such 
documents frequently form the basis 
of contracts, but they are usually mod
ified by special conditions that are es
tablished for each contract or groups 
of contracts according to the require
ments of major clients. 

Although it is not stated in the doc
uments, such contracts are usually de
signed on the basis of various as
sumptions about market conditions 
and other factors that affect the indus
try. Where there is a major change in 
one of these unwritten factors, that 
particular form of contract may be
come inappropriate. But because of fa
miliarity considerations and the diffi
culties and expense involved in 
establishing new procedures, they 
continue in use, usually to the disad
vantage of the client. 

However the documents are writ
ten, it is the contractor who sets the 
price and, once the documents are 
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signed, it is the contractor who holds 
the balance of power in the project. 
After signature, the client in many 
cases is a passive partner. The consul
tant employed, on an intermittent ba
sis, checks progress and approves 
quality of work against the doc
umented requirements, and recom
mends payments that the client must 
render upon receipt of the consultant's 
certificate. It is small wonder that at 
this stage of a project many clients be
come frustrated and disillusioned; ex
tra costs begin to accumulate, delays 
occur, and the project may not even be 
in reality what the clients expected to 
see when they approved the plans. 

A large measure of the fault in such 
cases may well be with the client, who 
frequently fails to understand properly 
the full implications of the document 
that he or she signs. When planning 
began for the project it is likely that 
no thought was given to the kind of 
contract that would be used. It is also 
quite common for contractual docu
ments to be presented to the client as 
a fait accompli; the client is initially 
obliged to assume that the consultant 
has made the correct decision, and 
pressures of time prevent the client 
from giving serious consideration to 
any significant change. 

The consultant will always be hap
piest with the form of contract that he 
or she knows best, whether or not it is 
the most suitable. Regrettably, there is 
little incentive to adopt the client's 
point of view, other than that pro
moted by concern about future work. 
If, as is often the case, consultants are 
overextended, then this is not a. seri
ous consideration in the case of any 
one client. In times of work shortage 
other elements of consultant attitude 
may change, but there is usually great 
reluctance to embark on novel con
tractual processes. 

Development of new forms of con
tract requires a great amount of work 
and expense and involves negotiation 
with contractors or other represen
tatives of the construction industry. It 
may also be hindered by the fact that 
there are invariably one or two basic 
fonns that have already been estab
lished in a given region. Commonly, 
there is one form of contract that will 
have been developed by constructors 
and the government agencies involved 
in major projects, but the private sec
tor usually has a dilierent form of 
agreement developed by the construc
tors and their consultants. It must be 
abundantly clear that the interests of 
consultants cannot in all cases be 
identical with the interests of clients, 
no matter how hard they try to 
achieve objectivity. 

In addition to -the usual basic form 
of lump sum contract, based on full 
working drawings, there are other 
choices put to the client. Often these 
involve higher risk, e.g., the "cost 
plus" contract, based on established 
unit rates or simply on a "charge-up" 
basis for labor and materials. Only in 
rare cases of high risk, modification 
work-or work that cannot be as
sessed in detail before i.t starts~ 
should these be considered. This dis
cussion is designed to apply generally 
to the usual major building project 
that starts with all major factors 
readily identifiable. 

COST, QUALITY,. AND TIME 
What are the features of most con

cern to the client? Given that he or she 
can be satisfied that the plans provide 
the facilities and standards of con
struction appropriate for the project, 
there are three major factors of con -
cem. They are discussed so often that 
every person in the industry is well 
aware of them, but only rarely does 
the client attempt an analysis of what 
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is involved in getting the best results. 
Only large constructing authorities are 
likely to attempt it. The institutional 
client, for whom construction is a sec
ondary function, usually goes little 
further than being painfully aware of 
the problems. 

The three requirements are: control 
of cost, quality, and time performance. 
They are, of course, interrelated, but 
they should be examined from the cli
ent's point of view, with responsibil
ities and risks identified. 

Cost 
Cost control in relation to the form 

of contract can conveniently be con
sidered in two stages: 
1. Before the contract is awarded

pre•contract. 
2. During construction. 

It is assumed for the moment that 
the effect of design on cost is outside 
the scope of the discussion. Further 
reference will be made to forms of 
contract that can, under suitable cir
cumstances, provide strong support to 
total cost control procedures. 

There are a number of factors, quite 
apart from design features, that influ
ence the prices received when a de
sign is prepared and plans and speci
fications are put out to tender. The 
most important of these are: 
I . The market ca11dition. This is usu

ally beyond influence by any par
ticular client, unless in an area of 
limited resources one organization 
is capable of overtaxing the local 
labor force. 

2. The degree of risk on uncertainty in
herent in the contract. The greater 
the risk, the greater the sum that a 
contractor must allow to cope with 
contingencies. It may relate to inad
equate definition of the scope of 
work, of the standard of finish ex
pected, uncertainty about site con
ditions, or about the availability of 
materials or labor. 

The length of time allowed to price 
the work must be reasonabl.e; other
wise the bidder will cover these un
certainties by adding to the bid. 

The length of time nominated for 
construction will also have a signifi
cant effect on price. Will overtime be 
needed? Will there be time to find the 
cheapest source of materials and 
transport them to the site by the 
cheapest method? The client may well 
be quite prepared to pay more for 
early delivery, but it should be a delib
erate decision. On the other hand, an 
unduly protracted construction period 

• 

• 

• 
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may involve substantial extra cost in 
overhead if imposed by the client for 
any reason, such as cash flow con
straints. 

Finally, the reputation of the organi
zation administering the contract can 
well have an effect on price. There 
are, inevitably, in construction speci
fications many non-specific statements 
of requirements. The interpretation of 
these on the job by the controlling au
thority is of considerable importance 
and will influence cost to the builder. 

Once the price is committed the 
major areas where costs need control 
are those arising from variations, con
tingencies (whatever their source), and 
increases in. cost of labor and materials 
if it is not a fixed price contract. 

The contract documents should pro
vide clearly defined means of dealing 
with all three requirements in a rou
tine and systematic way to cover all 
cost implications. The client should be 
aware that variations may generate 
consequential overhead costs and 
cause time extensions. 

It is frequently advantageous to the 
client, in times of rapidly increasing 
materials costs, to have contract provi
sion for early purchase and payment 
for materials to be used. Calculations 
of cost increases due to rises in wages 
and material usually are based on the 
unexpended balance of a contract at 
nominated times. Therefore, it is pos
sible to save substantial amounts of 
money in this way (or for a contractor 
to make a hidden profit). Such a con
tractual provision must allow for safe 
storage, identification, and insurance 
of such purchases. 

The form of contract will have a 
strong influence on the effectiveness 
of cost control (and also the form of 
contract between the consultant and 
the owner). In this section the prepa
ration of design documents and tech
nical specifications must be discussed, 
as there are many almost arbitrary de
cisions made in the matter of design 
detail that can generate or eliminate 
major cost items. 

The most effective way to overcome 
many of these costly items can be to 
bring the contractor into the design 
process. This in tum demands a form 
of contract that extends into the plan
ning stages, involves close collabora
tion between designers and builders, 
and offers the client a means of with
drawal without penalty should he or 
she not wish to proceed beyond docu
mentation. This process should also 
provide reasonable compensation for 

work done by the planning team, in
cluding the contractor. In most cases it 
also involves the development of an 
openly competitive means of early 
contractor selection. 

The risks against which the client 
must be protected are incompatibility 
of contractors and designers, and an 
undesirably firm commitment to a 
contractor at too early a stage. Against 
this risk must be weighed the risks in
volved in a commitment to a designer 
who is not cost conscious to the de
gree that the client requires. Such a 
designer will have difficulty in keep
ing abreast of many of the detailed 
items that add, perhaps unnecessarily, 
to the cost and schedule of construc
tion. 

A prime requirement of a client, 
when a firm contractual agreement 
covers both design and construction 
periods, is the ability of that client to 
make design decisions within a previ
ously agreed period of time. Failure to 
do so will invariably involve a cost 
penalty, either directly or indirectly. 

The standard of documentation also 
affects the cost quite dramatically. If 
the technical information provided 
does not supply adequate detail-and 
relies extensively on blanket state
ments such as "in accordance with 
best trade practice to the satisfaction 
of the architect"-naturally the con
tractors must add to their prices to 
cover the risk inherent in the un
known demands. This cost is hard to 
identify for any given job unless de
tailed access is available to builders 
pricing details. Such access is rare, so 
the client frequently remains ignorant 
of this cost component. The percent
age system of payment to consultants 
ensures that the greater the risk that 
must be covered in contractors pric
ing, the greater the fee paid to the de
signer. Up to the point where the cli
ent can no longer afford to proceed, 
there is little incentive for cost reduc
tion by designers. 

Since contracts quite necessarily 
specify a time for completion, costing 
must be based on the resources 
needed to complete them within the 
nominated time. If the period is unre
alistically short, there will be associ
ated cost penalties to cater for over
time needed. If the period is extended 
there may be overhead charges that 
must be passed on to the client. Under 
current construction industry condi
tions there are invariably some valid 
reasons for extensions of time due to 
weather, strikes, shortage of materials, 

and so on. When currency values are 
diminishing steadily there is fre
quently, and reasonably, a mechanism 
provided to meet costs beyond those 
applying at the time of tendering. Al
though the risk on these may be ac
cepted by a contractor (at a price), ex
tensions of time beyond the stated 
period will, in most cases, generate an 
added cost that a client must be pre
pared to meet. 

Provisional sum allowances within 
contracts also add to the uncertainty of 
a client, unless firm prices are ob
tained at the same time the main con
tract quotations are obtained. Quite 
frequently this is not done. In the 
event of price difficulties with the 
main contract, these remaining provi
sional sums may be pared unrealisti
cally by consultants to make it appear 
that budgets can be contained. The 
hard truth comes home to the client 
after he or she is committed. 

Variations after a contract is 
awarded must also be kept to the 
minimum unless cost penalties are to 
be incurred. After the contract is 
awarded, the contractor is not forced 
to price competitively. A variation may 
well present a justifiable reason for an 
extension of construction time, again 
adding expense. 

The mechanisms for handling varia
tions must be clearly specified in the 
documents. A prudent client will insist 
that the contract with the consultant 
must clearly define the limits within 
which the consultant must work. The 
client must also exercise firm control 
over his or her user departments to 
ensure that any client-initiated varia-
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tions are fully justifiable. Although in on the job will be enforceable only in contract, the essential feature is to 
strict terms the consultant/client terms of the documents. Whatever is identify and compare the advantages 
agreement is outside of the scope of written, barring extreme cases when and disadvantages to any given 
this section, it is relevant to note that default clauses are implemented, the owner. • variations fall into the following only redress available is to seek cash All forms of contract procedures in-
classes: compensation for late delivery, given volve an element of risk to a building 

• local authority requirement; that damages can be assessed and col- owner. It is important to the owner to 
• client-initiated; lected. This is frequently of little value make an assessment of these risks 
• builder's request; to the institutional owner who re- from his or her point of view and to 
• consultant-initiated; and quires the building for a specific pur- have an understanding of the factors 
• emergency safety requirement. pose at a specific time. that will influence the advocates of 
Generally, the consultant should be It is therefore essential that a realis- any particular method. 

given freedom to act without client tic time be set for completion. If it is These factors may be political, as 
consultation only in the last case. Mis- not realistic, a contractor will either the building industry as a whole has 
takes should not be remedied at the refuse to undertake the job, or build substantial political influence in any 
client's expense by use of contingency into the price a sum that will cover developing region. They may relate to 
sums. damage payments for the period that the fear of erosion of the status of pro-

the contractor believes will be neces- fessional groups, or they may simply 
Quality sary over the time stipulated. It is also result from fear of the untried, which 

Many institutional clients, at early likely in the latter case that every pos- is difficult to attempt in a changing 
stages of construction projects, have sible effort will be made during the economic climate of rapid increases in 
difficulty in setting standards of con- contract to win extensions to tum this prices of labor and materials, and a 
struction quality that both minimize sum into profit. Since the contract usu- changing balance between these two 
maintenance costs and contain capital ally excludes certain risks-unex- components. 
budgets. But, given that standards pected weather conditions, on-site When solutions that were economic 
have been set, the contractual proce- strikes, strikes affecting delivery of become uneconomic because of this 
dures and documentation must ensure materials, and the application of ex- changing balance, contractual proce-
that these standards are achieved. tensions-the odds are strongly in fa- <lures, from commissioning of design 

In most conventional building con- vor of the owner paying in the end. to completion of construction, need to 
tracts, the consultant specified in the Whatever form of contract is be modified to harness all of the re-
documents is usually the only person adopted, there should be clearly stated sources available and provide a com-
who may make the decision as to requirements for the most advanced mon incentive to find the most effec-
whether the construction is accept- degree of job programming that can tive and efficient solution for the 
able. It may be necessary to protect a be expected, with provision for regular owner. • contractor from an unscrupulous di- review as the job proceeds. Care must The solutions that were appropriate 
ent, and it may be necessary to protect be taken to ensure that acceptance of when buildings were virtually stand-
a client from an unscrupulous builder; a project at any particular stage does ard components with a stable cost 
however, as long as sensible provision not become the final contractual de- structure are rarely the best when 
is made for arbitration in the event of terminant of completion time. The job these factors change. 
unresolvable disputes, an institutional program must be required as an aid The institutional owner should ex-
owner may be better served by taking that must be divulged to the architect plore the various opportunities that 
a direct part in the supervision pro- and client, and it must be reviewed if exist: 
cess. performance does not match the • Modifications to conventional 

There are two ways in which this project for any reason. contracts. 
may be achieved, either directly Provision should be made for regu- • Degree of participation of its own 
within the contract procedure, or indi- lar discussions between builder, con- staff. 
rectly by retaining free access to the sultants, and clients to report on • Constraints that should be placed 
job for inspection by institutional staff. progress and provide the easiest on consultants. 
A client may elect (before a contract is means of resolution of difficulties that • Procedures that will encourage 
awarded) to take complete control of may affect the progress of the work. user, designer, constructor, and owner 
supervision. Whether this is a safe This enables decisions involving all to act as a team with a common pri-
procedure depends largely on 1) the parties to be made without delay. Such mary goal. 
degree and accuracy of detail in the meetings should not be involved with • Means of identifying risk factors 
documentation, 2) if the project is to detailed site management, and should and deliberate decision making as to 
be completed in stages, and 3) if the not be held on the site. who should accept them and what the 
institution can support sufficiently ex- If completion time is important to price is likely to be. 
perienced staff. Once again, it is im- the client, the inclusion of a bonus • Forms of contract that will meet 
portant that the institutional adminis- system (within defined limits) for changing circumstances. 
trators realize that there is a choice to early completion may be used as a When the institutional owner sim-
be made, and that it is theirs to make. genuine incentive. But it must not en- ply takes what is superficially the easi-

courage substandard workmanship est path and proceeds always on the 
Time and cause consequential disputes. basis of what has been done before, 

Clients must understand that once a they have, by default, accepted the • contract is signed or a consultant is CONCLUSION biggest risk regarding the satisfactory 
commissioned, the time performance When assessing different forms of execution of its building project. ■ 
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by April Moore 

C reativity, commitment, and 
hard work help build effective 
and well run physical plants at 

many colleges and universities. APPA 
recognizes these qualities and out
standing achievement in physical 
plant departments through its annual 
Award for Ex.cellence in Facilities Man
agement. In addition to encowaging 
and saluting successful approaches to 
the myriad aspects of the smooth 
functioning of a campus physical 
plant, the award also engenders 
appreciation for physical plant staffs 
and their invaluable contributions to 
their institutions. 

This year's winners of the award, 
honored at APPA's 77th Annual Meet
ing in Ottawa last July, are Texas Tech 
University, Lubbock, and the United 
States Military Academy, West Point, 

ew York. Texas Tech won the award 
for the large school category (more 
than 5,000 students) and West Point 
won in the small school category 
(fewer than 5,000 students). 

Texas Tech, of the Central Region, 
and West Point, of the Eastern Region, 
were chosen from among five regional 
winners in each of the two categories. 
The other large campus regional win
ners included Rutgers University, New 

April Moore is a freelance writer and editor 
based in Silver Spring, Maryland. 
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Brunswick, New Jersey (Eastern), Vir
ginia Polytechnic Institute and State 
University, Blacksburg (Southeastern), 
University of Utah, Salt Lake City 
(Rocky Mountain), and University of 
California at Riverside (Pacific Coast). 

The other regional winners in the 
small campus category include South
ern College of Technology, Marietta, 
Georgia (Southeastern), University of 
Tulsa (Central), New Mexico Military 
Institute, Roswell (Rocky Mountain), 
and University of Puget Sound, Ta
coma, Washington (Pacific Coast). 

APPA's Professional Affairs Com
mittee chose the two international 
award winners based on such criteria 
as organization and effective use of re
sources, efficient procedures for han
dling maintenance, personnel develop
ment, fiscal planning, campus 
condition and appearance, and plan
ning for future physic-al plant needs. 
The imaginative approaches to facili
ties management employed by the 
two international winners, as well as 
by the regional winners, may serve as 
inspiration for other physical plant ad
ministrators. "Physical plant adminis
trators are always looking for more ef
fective ways to manage the many 
diverse aspects of running any campus 
physical plant, large or small," said 
Professional Affairs Committee Chair 
Charles Jenkins. 

29 
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Texas Tech University. 

THE INTERNATIONAL WINNERS 

Texas Tech University 
This large Texas panhandle univer

sity educates both undergraduate and 
graduate students and is one of the 
few universities in the nation to oper
ate both a School of Medicine and a 
School of Law on its main campus. 
With more than 1,800 acres, Texas 
Tech is also one of the largest cam
puses in the country. 

Technical Innovations 
A series of technical innovations 

that have streamlined operations and 
saved money distinguish Texas Tech's 
physical plant operation. A system 
that allows for the timely detection 
and repair of campus natural gas dis
tribution system leaks has been in 
place for five years. A two-person 
team surveys all gas lines on the cam
pus semiannually. This frequent and 
thorough process means that leaks 
can be detected while still small and 
relatively inexpensive to repair, before 
they have grown large enough to 
cause danger. Since the survey plan 
was begun, it has saved the university 
more than $86,000. 

Texas Tech is saving 1,000 work
hours annually and $1,500 in avoided 
material losses through its conversion 
from rock salt to saturated liquid brine 
in water softener regeneration. The 

use of rock salt posed storage and 
safety problems for employees who 
had to handle SO-pound bags in 
cramped locations. 

Another Texas Tech innovation is a 
procedure that reduces tire failures on 
rental vehicles in use for long distance 
driving. A rental fleet of twenty to 
twenty-five vehicles (mostly vans) is 
operated by the building maintenance 
section and used by various university 
departments. The incidence of tire fail
ure increased significantly when tire 
treads showed 50 percent or more 
wear. The building maintenance staff 
began replacing the rental fleet tires 
when wear reached 50 percent. The 
removed tires were then installed on 
the campus fleet, which is largely con
fined to the campus and Lubbock 
area. Through this procedure, rental 
fleet tire failure has been reduced by 
90 percent and replacement tire cost 
for the campus fleet has become negli
gible. 

Indeed, Texas Tech deserves credit 
for its conscientious care of its vehi
cles. Thanks to a rigorous preventive 
maintenance schedule, many vehicles 
in service today are more than twenty 
years old; the odometers have turned 
at least once. 

Other Texas Tech innovations in
clude the following. 

• The physical plant staff found a 
way to save time and materials in the 
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repair of expansion joints and valves 
in steam and chilled water distribution 
systems. With reusable insulation 
jackets, the requirement for 
reinsulation by a special insulation 
crew is eliminated. The jackets are 
simply removed, inspection or repair 
is accomplished, and the jackets are 
replaced by the same mechanics. 

• The university now saves $9,800 
per year because the physical plant 
staff modified a lube oil purifier to 
serve both lube oil and fuel cleaning 
functions . This eliminated the need 
for periodic fuel cleaning by a com
mercial contractor. 

Many of Texas Tech's applications 
have been recognized with cash 
awards from the National Association 
of College and University Business Of
ficers . " In fact," said Hirum "Gene" 
West, director of building maintenance 
and utilities, "we put the award 
money into a scholarship fund for stu
dents employed by physical plant. 
The scholarships serve as an incentive, 
and they help us attract good students 
to the department." 

A Commitment to Service 
"While we are always looking for 

ways to cut costs and use limited re
sources more effectively," said West, 
"our number one commitment is to 
the campus community we serve." 
Periodic visits are made to academic 
department chairs to ask, "How goes 
it?" During these visits, the functions 
and goals of physical plant are re
viewed with academic department 
heads. "We want all areas of the uni
versity to understand what we are try
ing to do and that budget constraints 
compel us to prioritize. We also want 
feedback from the campus community 
about how well we are doing." 

To stimulate feedback, a survey is 
sent periodically to academic depart
ment heads requesting an evaluation 
of services. Depending upon the feed
back received, physical plant goals 
and timetables may be adjusted to 
meet the needs indicated by depart
ment heads. "Generally, the campus 
community is pleased with our work," 
said West 

To respond as quickly as possible 
with as little disruption as possible, 
custodial services schedules routine 
repairs on a nightly basis. Work is 
completed within twenty-four hours 
of a request 90 percent of the time. 
Major project work is scheduled dur
ing the summer whenever possible, 
when the student load is at its lowest. 

• 

• 
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U.S. Military Academy 
The award winner in the small 

school category is a unique institution. 
As a university, the U.S. Military 
Academy (West Point) is responsible 
for the undergraduate education of 
4,400 college students. Yet West Point 
is also a military installation, with the 
mission to train U.S. Anny officers. 
And unlike most colleges and univer
sities, West Point is also a tourist at
traction. It accommodates nearly three 
million visitors each year. 

West Point's directorate of engineer
ing and housing (DEH) maintains sup
port facilities for 5,000 families, sol
diers, and other military personnel. 
These facilities include housing, hos
pitals, elementary schools, clubs, com
missary facilities, recreational sites, 
and 13,000 acres of military training 
ranges. DEH has instituted innovative 
programs in the areas of fiscal man
agement, training, and environmental 
protection. 

Fiscal Management 
All divisions within DEH participate 

in the development of the annual bud
get. Through a program called "Man
age the Civilian Work Force to Bud
get," each division chief prepares a 
budget request for that division. The 
four division budget requests are then 
factored into the total available funds 
to produce each division's actual bud
get. In addition to helping establish 
the budget, the four division chiefs 
also assume responsibility for func
tioning within their budget. "Allowing 
division heads to help develop their 
own budgets and holding them ac
countable for expenditures causes 
them to closely scrutinize spending 
and to manage their dollars efficiently 
and productively," said Col. Richard 
Ely, head of DEH. 

Every month the division chiefs 
measure their expenditures against 
their targets, and where discrepancies 
are noted, adjustments can be made to 
correct them. If new or unplanned 
situations within a division require 
more funds, division chiefs are re
quired to submit a request for addi
tional resources. 

Training Opportunities 
atzd Recognition 

West Point has initiated innovative 
training programs that expand the 
availability of skilled labor to DEH. 
This is important to an institution lo
cated near New York City where 
wages are high and competition for 

United States Military Academy. 

skilled workers is great. "DEH is com
mitted to creating a work environment 
in which employees can grow and ex
pand their abilities," said Ely. "It's 
good for our department, and it bene
fits individual employees." 

Master craftsmen are often invited 
to West Point to demonstrate their ex
pertise for staff members working in 
the same craft. And DEH makes it 
possible for staff members with an in
terest in a new technology or new 
piece of equipment to learn about it. A 
cross-training program allows any 
DEH employee to obtain training in 
an area outside the one in which he or 
she works. The trainee spends a por
tion of the work day apprenticing with 
a staff member who is skilled in the 
trainee's area of interest. DEH also 
conducts frequent exchanges with 
other military installations so that 
West Point supervisors can see how 
other physical plant departments ac
complish their work. 

The intern program is an opportu
nity for unskilled workers. Entry level 
staff members are trained on the job, 
allowing them to advance rapidly to a 
higher paying position with greater 
responsibility. In addition to obvious 
benefits for the workers, the institu
tion saves money and gains a skilled 
employee with loyalty to the institu
tion. 
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Through DEH's cooperative pro
gram, seniors at nearby high schools 
and trade schools receive training and 
job opportunities. The students work 
three or four hours each afternoon in 
a variety of trades and skills within 
the DEH. 

A soldier intern program allows sol
diers assigned to an engineering de
tachment at West Point to work with 
highly skilled master craftsmen in 
developing their own skills. For exam
ple, a soldier who wants to be a car
penter can apprentice himself to a 
skilled carpenter on the staff who 
works in the repair and maintenance 
of West Point facilities. 

Jn addition to offering a variety of 
training programs, DEH also rewards 
good work. The "On the Spot" award 
is a cash award of up to $250 that is 
given immediately to an employee for 
outstanding workmanship. 

Environmental Protection 
West Point's DEH is responding to 

the growing concern about the envi
ronment. In 1989 DEH elevated its 
environmental management office to 
an independent office with its own 
staff. West Point was one of the first 
agencies in its county to initiate a 
glass and newspaper recycling pro
gram. 

31 
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University of Utah. 

REGIONAL WINNERS: THE LARGE SCHOOLS 

University of Utah 
The University of Utah educates 

undergraduates, graduate students, 
and also operates a large medical 
school and hospital facility. The uni
versity, a major research center, is lo
cated at the edge of Salt Lake City in 
the foothills of the Wasatch Front. 

Enthusiasm for the university, for 
the campus community, and for the 
physical plant staff comes through 
clearly in the University of Utah's 
application for the Award for Excel
lence. 'We have a great staff," said 
physical plant director Pete van der 
Have. '1 have never worked with a 
more committed group of people. In 
fact, the average physical plant em
ployee has been here for ten years, 
and many have been on the staff for 
fifteen, twenty-five, and even thirty
five years," he said. "We like it here." 

Energy Savings 
The staff is proud of its state-of-the

art energy management system. Used 
to operate the HVAC systems in all 
major buildings on campus, the sys
tem monitors energy use by measur
ing the airflow across a filter medium. 
If the airflow falls below a certain 
level, the staff is notified automatically 
so that the filter can be replaced. "The 
new system allows us to make filter 
replacements as soon as needed. We 
no longer have to spend valuable staff 
time searching for problems," said 
van der Have. The system is also used 
to schedule workloads, and sometimes 
by the university police to monitor se
curity. It has made a significant impact 

on physical plant's operation, accord
ing to van der Have. The new system 
saves the university nearly $1 million 
per year. 

A Plan for Future and 
Backlogged Repairs 

"The physical plant staff is commit
ted to providing prompt and reliable 
maintenance of campus facilities," 
said van der Have. A new program is 
now being implemented that will en
able the staff to anticipate needed re
pairs and to plan for them. Called Fa
cilities Needs Inventory (FNI), the 
program is based on a building-by
building inventory that identifies all 
components and systems that could 
reasonably be expected to require re
placement at some time during the re
mainder of the building's life. With 
this program in place, the physical 
plant department will be able to look 
ahead at least twenty-five years to de
termine the funds needed to maintain 
the campus. Van der Have hopes to 
make FNI available to other institu
tions in the Utah system so that fund
ing requests from all the state schools 
can be presented uniformly to the 
Board of Regents and to legislative 
agencies. 

In addition to carefully planning for 
future maintenance needs, the depart
ment is also committed to eliminating 
all backlogged maintenance jobs. In 
1981 a complete room-by-room in
ventory was taken of all buildings on 
campus to identify items in need of at
tention. Approximately $14 million 
worth of required maintenance work 

FACIUTIES MANAGER 

was identified. The results of the in
ventory were computerized, allowing 
for easier tracking and scheduling 
completion of the backlog repairs. 
Backlogs at the University of Utah are 
much shorter today than they were a 
decade ago. 

Money Management 
Sound fiscal management is essen

tial for physical plant to perform its 
many tasks. To make sure budgets are 
adhered to, each supervisor receives 
weekly budget status reports. The su
pervisor then must review and ap
prove all expenditures against the 
shop's account. 

To help make sure limited funds are 
spent as wisely as possible, the univer
sity employs an independent consult
ing firm to "watch over our shoulder" 
and ensure that the university is get
ting good value for money paid to 
suppliers. "In spite of recent funding 
cutbacks, the campus still looks good," 
said van der Have. Buildings are clean 
and safe, the response time to emer
gency calls has been reduced, and the 
staff receives many compliments on 
the good work it performs. 

Customer Service 
Most facilities management work is 

done behind the scenes. It is still im
portant, believes van der Have, that 
the physical plant department have a 
good relationship with the campus 
community. A two-day training ses
sion has recently been instituted to 
help management become more at
tuned and more skilled in customer 
service. 

Virginia Polytechnic Institute and 
State University 

Virginia Tech is the largest univer
sity in Virginia. Its more than 100 ma
jor campus buildings are situated on a 
2,000-acre campus in the Appalachian 
Mountains' New River Valley. Virginia 
Tech is an undergraduate, graduate, 
professional, and research institution. 

"Given the large size of the univer
sity, the physical plant department is 
not very large," said F. Spencer Hall, 
assistant vice president for facilities 
and director of physical plant. "The 
workforce is highly dedicated, how
ever, and they do an excellent job. 
The turnover rate is low." 

Advances in Preventive Maintenance 
and Renovation 

. The physical plant department has 
developed a number of mechanisms to 
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Virginia Tech. 

make its preventive maintenance and 
renovation efforts more effective and 
cost-efficient. For example, the me
chanical and electrical divisions, work
ing with the preventive maintenance 
division, have developed maintenance 
schedules for all pumps, fans, and air 
handling units to ensure that filters are 
changed, bearings are greased, and 
belts are tightened or replaced in a 
timely manner. By attending to parts 
on a scheduled basis, equipment is 
kept in good working order and 
breakd.owns are far less frequent. 

A unique feature of Virginia Tech's 
preventive maintenance program is its 
Air Quality Assurance Program. The 
purpose of the program is to improve 
air quality in campus buildings 
through the conscientious cleaning of 
air handling equipment and air distri
bution systems. The program was es
tablished in response to complaints 
from occupants of several campus 
buildings. 

The physical plant department, an 
air quality consultant, and the campus 
health and safety office inspected and 
evaluated campus buildings for air 
quality. In those buildings identified as 
having bad air, the air handling sys
tems' interior surfaces were deaned 
thoroughly and painted with an anti
microbial paint. The intensive clean
ing of the systems reduces contami
nants in the recirculated air, and the 
painting helps prevent recontamina
tion. 

Since the program was established 
four years ago, it has expanded from 
three staff members to a staff of nine. 
Thanks to the air quality improve
ments made in many buildings, com
plaints have been reduced signifi
cantly. 

Renovations are projects that often 
end up costing more than planners 
originally estimated. "With $5 million 
worth of renovation taking place an
nually and most of it managed in
house," Hall said, "the need for accu
rate estimates and careful project 
management is paramount." To make 
sure that renovations at Virginia Tech 
stay within budget, physical plant de
veloped its own cost accounting sys
tem. 

Once a cost estimate is approved for 
a planned renovation, all associated 
project costs are entered into a com
puter. The system tracks job cost sum
maries and related information and 
incorporates several management re
ports. Any current work order can be 
classified by building, department, 
funding account, etc. The system also 
generates weekly reports detailing 
funds expended. Such frequent feed
back enables the project staff to know 
right away if project spending is start
ing to exceed the budget. 

Energy Conservation 
Careful use of energy helps physical 

plant to be efficient and to save the in
stitution money. For example, the 
campus power plant maintains hourly 
boiler operator's logs that are com
bined monthly to produce a report of 
steam generated, fuels consumed, 
boiler efficiency, and power generated. 

Virginia Tech's 1926 "power 
house," a heating plant originally fu
eled by coal from campus mines, has 
evolved into a modem cogeneration 
facility. For eight months of the year 
the facility is run in a maximum gen
erating mode with steam production 
introduced to the turbine generator 
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and the exhaust being used for cam
pus heating. During the other four 
months of the year the facility is oper
ated in a minimum generating mode 
with the turbine idle because there is 
no application for exhaust steam. Nev
ertheless, steam for cooking, heating, 
and other purposes is piped through
out the campus in a network of steam 
tunnels, serving more than five million 
square feet of campus buildings. 

Rutgers University 
Almost 48,000 students are enrolled 

at Rutgers, the State University of 
New Jersey. The university's five cam
puses offer a wide range of bachelor's, 
master's, and doctoral programs. Cur
rently, Rutgers is engaged in the larg
est building program in the universi
ty's 213-year history as part of its 
effort to become a major state research 
institution. 

Streamlined Procedures 
"With the university in a state of ac

celerated growth, the office of univer
sity facilities has an enormous work
load to manage efficiently," said 
Richard Engle, associate vice president 
for facilities . "We have instituted sev
eral new streamlined procedures to 
help Facilities handle the tremendous 
volume of work." The preventive 
maintenance program, for example, 
generates work orders automatically 
for scheduled maintenance and in
spections for mechanical and electrical 
systems. These work orders cover 
more than 30,000 items as well as an 
increasing inventory of equipment on 
the five campuses. 

To make cost estimates more accu
rate, all work orders by maintenance 
and operations are pre-estimated. This 
means that cost profiles are developed 
for various types of work so that pro
jected costs can be compared with ac
tual expenditures. 

To further monitor expenses, each 
division within the facilities office is 
assigned its own seven-digit account 
code. Within that code, expenses are 
budgeted and recorded in four-digit 
sub-codes that are established for each 
type of expenditure. Weekly and 
monthly reports are issued, which de
scribe the status of each division ac
count. 

Staff Developme,zt 
The office of university facilities 

puts great emphasis on the develop
ment of a competent and dedicated 
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Rutgers University. 

staff. "We are especially proud of our 
Craft Trainee Program," said Engle. 
The three-year program is open to all 
employees, and women and minor
ities are especially encouraged to enter 
the program. Participants receive on
the-job training while taking a supple
mental evening course at a commu
nity college. Designed to offer career 
development help to interested em
ployees, the program has produced 
skilled mechanics in the electrical, 
plumbing, carpentry, and masonry 
trades. 

All new custodians spend their first 
two weeks on the job in training 
through Rutgers' Custodial Training 
Institute. The intensive orientation 
program provides employees with in
formation on policies, procedures, and 
the proper use of equipment. 

To support the university's commit
ment to promote from within, the Su
pervisory Management Development 
Program was instituted. When staff 
members are promoted to supervisory 
posltions, they participate in a one
week program that addresses manage
ment skills. Ongoing help is also pro
vided to managers through monthly 
forums. These "Monthly Management 
Moments" address time and stress 
management, how to identify and 
handle employee problems, and a 
range of other issues managers must 
confront. 

Recycling 
Rutgers is a leader among the grow

ing number of campuses that are in
troducing recycling programs. In fact, 
the Rutgers' recycling program is the 
largest campus recycling program in 
the country. One-third oi the universi
ty's total solid waste is recycled, in
cluding many kinds of paper and 
glass, corrugated cardboard, and alu-

minum. Last year more than eighty 
campuses requested information about 
Rutgers' program for use in establish
ing their own programs. 

Rutgers sponsors the Center for 
Plastics Recycling Research, which 
was established to develop ways to 
recycle plastics into other products. 

University of California at Riverside 
UC Riverside, one of the nine cam

puses in the University of California 
system, is a 1,200-acre campus located 
sixty miles east of Los Angeles. UCR 
enrolls 8,200 undergraduate and grad
uate students and .is recognized for its 
high proportion of undergraduates 
who go on to obtain a PhD. With its 
many agricultural programs, UCR is 
also a center for agricultural research. 

Resource Management 
Careful management of resources, 

both natural and manmade, character
izes the facilities management di.vision 
of UCR. For example, the university is 
significantly expanding its use of inte
grated pest management on campus. 
This natural method of insect control 
is allowing a gradual phaseout of 
harmful pesticides. 

By using data on the region's daily 
and weekly water requirements to 
grow particular crops, UCR's irrigation 
control computer saves water and 
money. The computer translates the 
information into water flow from ter
minals along 300,000 feet of control 
wiring in the fields. Through this sys
tem, the right amount of water can be 
used, and none is wasted. Savings of 
15 to 20 percent are realized annually. 

UCR's paint solvent recovery unit 
conserves solvent by recycling it. This 
process substantially reduces the need 
for disposal of a hazardous material 
and saves money. The unit works by 
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University of California/Riverside. 

vaporizing the solvent and then recov
ering pure solvent through condensa
tion. 

The SMART Team 
"Our facilities staff has introduced 

some new mechanisms to enhance the 
efficiency of our operations," said Sal 
Martino, executive officer, facilities 
management. "We are especially 
proud of SMART [Structural Mainte
nance and Repair Team], the mobile 
repair force that moves through the 
campus, building by building, search
ing for needed repairs that have not 
been reported and fixing them." The 
SMART truck is equipped with parts, 
tools, paint, and other repair materials 
that allow repairs to be made on the 
spot. 

New Technologies 
Other innovations from UCR in

clude the following. 
• A state-of-the-art combustion 

control system for the steam boiler has 
increased combustion efficiency by as 
much as 10 percent by improving the 
air/fuel ratio for the entire range of 
load conditions. 

• The automated sign making ma
chine saves time by allowing the sign 
maker to compose, layout, and cut ad
hesive-backed decal sign material in a 
variety of sizes, fonts, and shapes. In 
addition to the reduction in production 
time, the quality of signs is improved . 

• The automation of time card re
porting. With a customized time sheet 
program, all hours worked in a day on 
various jobs can be entered into the 
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Co11tin11ed from page 34 
computer in daily batches. The com
puter program includes an internal er
ror checking function for automated 
quality control of data input. 

Staff Recognition 
"We have an outstanding staff,'' 

said Martino, "and I never want to 
take them for granted." Every month 
the campus facilities newsletter fea
tures ' 'The Employee of the Month" 
with a photo and an article describing 
this month's outstanding staff member 

U11iuersity of Puget Sound.. 

and his or her contribution to the cam
pus. The employee of the month is 
given use of a reserved parking space 
for the month he or she is being rec
ognized. 

"Our staff works so hard during the 
summer to get the campus in shape 
for students returning in the fall that 
we have to celebrate when school 
starts,'' said Martino. The supervisors 
organize and pay for a "Thank God 
School Started" barbecue to thank the 
facilities staff for all th.eir work during 
the summer. 

REGIONAL WINNERS: THE SMALL SCHOOLS 

University of Puget Sound 
Founded in 1888 as a small Meth

odist college, the University of Puget 
Sound today is a small, independent 
university with an undergraduate en
rollment of 2,700 stu.dents. Situated 
on seventy-two acres of park-like 
grounds in a residential area of Ta
coma, the school provides a liberal 
education with course offerings in a 
variety of arts and sciences. 

Energy Saving Mechanisms 
To stretch dollars and conserve en

ergy, the physical plant department 
has installed some new systems. As a 
result of a comprehensive building-by
build:ing analysis, the campus' entire 
utility service system was restructured. 
Previously, the central plant had to be 
run, even il the only needs were for 
process steam (used for kitchen and 
science equipment). Now, hot water 
generation is possible at each use 
point, with a central plant backup. 
''Even though the utility restructuring 
cost the university a hefty $1.2 mil
lion," said Physical Plant Director 
Robert Bosanko, "it was worth it. In 

the six years since restructuring began, 
the system has paid for itself and con
tinues to save about $275,000 per 
year." 

Another money and energy saving 
step taken by physical plant was the 
installation of capacitors on the uni
versity's high voltage network. "The 
capacitors," said Bosanko, "will allow 
us to bring in less power by automati
cally correcting the level of power. 
This means a reduction in our billing 
penalty." Installation of the equipment 
cost $3,200 and will pay for itself over 
time. 

Maintafoing the Campus' 
Distinctive Look 

Like many college campuses, the 
University of Puget Sound has a dis
tinct architectural I.oak. The physical 
plant staff found a way to retain the 
campus' characteristic Tudor Gothic 
look even while making external re
pairs. " Many of the original wood 
sash casement windows are rotting," 
said Bosanko, "but we developed a 
way to install anodized aluminum 
thermal pane windows and frames 
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while leaving an old wood-framed 
window that is still useful" The color 
of the aluminum dose.ly matches the 
original wood trim, so the building re
tains its Gothic look. The aluminum 
windows fit more tightly and are in
corporated with a then:nal break to 
save energy, according to Bosanko. 

Physical Plant Participation 
in Dedsiou Making 

In addition to carrying out its mis
sion to serve the campus and its build
ings, the physical plant staff also par
ticipates in shaping the decisions that 
affect their work. When operating 
budgets are prepared, there are often 
too many valid requests for the lim
ited funds available. At those tim.es, 
physical plant managers and supervi
sors meet to discuss needs in the areas 
within the department. "It is so grati
fying," said Bosanko, "that these peo
ple are realistic in their understanding 
of what is available and that they are 
resourceful enough to do a good job 
with the limited funding they do get." 

When the university plans remodel
ing projects, the physical plant staff is 
consulted and encouraged to suggest 
cost and space saving strategies. For 
example, when the Student Center 
was slated for remodeling, .kitchen fa
cilities were to be moved. Since space 
was scarce, physical plant suggested 
deleting designated bakery space and 
baking equipment. Both money and 
space could be saved by using other 
ovens for baking and using them at 
night when they would otherwise be 
idle. The suggestion was taken, result
ing in savings of both money and 
space. 

Southern College of Technology 
Part of Georgj_a's state-supported 

university system, Southern Tech is 
the nation's largest grantor of bache
lor's degrees in engineering technol
ogy. Associate, baccalaureate, and 
master's programs are offered to the 
college's 4,000 students. 

The facilities services division's 
motto, "Service in Support of Technol-
ogy," reflects the division's support of 
the college's commitment to train en-
gineers as well as i.ts mission to care 
for the physical campus and buildings. 
The division's service responsibility is 
reflected in the approximately 300 ser- • 
vice requests it receives and responds 
to each month and its daily deaning 
of more than 600,000 square feet of 
classrooms, restrooms, and offices. 
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Southern College of Technology. 

Commitment to Safety 
"Safety is a high priority for the fa

cilities services staff," said James 
Brown, director of facilities service. 
"We provide our staff with an ongoing 
safety training program.'' Every 
month facilities sponsors at least one, 
and usually two, training sessions for 
its employees. Each one- to two- hour 
session addresses a particular topic. 
Videos are often used, and sometimes 
outside experts are brought in. Other 
times senior staff members may con
duct the session. Some session topics 
are particular to one segment of the 
facilities staff, such as electricians. 
Sometimes more widely applicable 
safety elements are discussed. 

Brown's efforts for greater safety go 
beyond the Southern Tech campus. 
Through the Georgia Association of 
Physical Plant Administrators, Brown 
conducts workshops around the state 
in asbestos removal. In these quarterly 
workshops, facilities staff members at 
a number of institutions are trained in 
the painstaking process of safe asbes
tos removal. Brown certifies graduates 
of the program, who are then quali
fied to remove asbestos from build
ings. "Three staff members at South
ern Tech are being trained, so that we 
can safely remove the asbestos in our 
buildings," Brown said. 

Customer Service 
To provide a rapid response to the 

needs of the campus community, facil
ities has divided the building and 
equipment section into two groups, 
maintenance and renovation. These 
groups are separate, but they overlap, 
allowing personnel to rotate between 
the two groups. With staff assigned to 
one of the groups at all times, there 

are always personnel ready to respond 
to customers' needs. 

"We have a great staff here at 
Southern Tech," said Brown. "Thanks 
to a genuine spirit of cooperation, our 
small size [seventy-two employees] 
does not keep us from doing a good 
job." Brown is proud of the fact that 
staff members are willing to pitch in 
wherever their help may be needed, 
even if the task that needs doing is 
not "in their job description." "From 
time to time, we have individuals 
helping out in other trades," said 
Brown. 

University of Tulsa 
"We aim to provide the best possi

ble facilities and climate in which to 
support the instruction, learning pro
grams, and public services of the uni
versity," said William Johnson, direc
tor of physical plant at the University 
of Tulsa. UT is a comprehensive, doc
toral-granting research institution with 
approximately 3,000 undergraduate 
and 1,500 graduate and professional 
students. More than eighty under
graduate programs, twenty-five mas
ter's programs, and ten PhD programs 
are offered at the predominantly resi
dential urban university. 

Good Working Relations 
with Campus Community 

"The physical plant staff at our 
school has an excellent relationship 
with the other departments on cam
pus, and conflicts are rare," said John
son. The department is interested in 
feedback from the rest of the campus 
about how well the physical plant 
staff is serving the university. For ex
ample, the physical plant department 
sent a questionnaire to all campus 
deans, department heads, and division 
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chairs asking them to rate the physical 
plant department on a scale of one to 
five in several key areas. The average 
score received was 4.5. 

Only one deficiency was uncovered 
in the survey-in the area of electrical 
work. To correct the problem, physical 
plant instituted a new practice of as
signing one staff electrician to do 
nothing but respond to campus repair 
requests for one month. Each month a 
different electrician is assigned that 
duty. With one individual responsible 
for all the work in this area, the work 
gets done efficiently. And by rotating 
that responsibility, the workload is 
fairly divided among staff members. 
When electrical work order requests 
come in that cannot be filled right 
away because of a lack of parts or 
some other reason, the staff makes 
sure that the person making the re
quest is notified. 

To ensure smooth communication 
between the campus community and 
the physical plant, each building on 
campus has one designated individual 
to be the liaison with physical plant. 
This person notifies physical plant 
when repairs are needed in that build
ing. "By designating one person in 
each building," according to Johnson, 
"our staff can deal with a few respon
sible individuals on an ongoing basis. 
These people also come to know more 
about physical plant operations and 
about what can be done." 

Technical Innovations 
Two innovations have saved the 

University of Tulsa money. Physical 
plant installed a plate heat exchanger 
to handle building cooling needs dur
ing the winter months. The inner core 
of buildings can become overheated as 

Continued on page 39 
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a result of lighting and other equip
ment, and the new device provides 
the cooling necessary to keep the core 
from overheating. 

Physical plant also instituted a wa
ter recovery system in the campus 
swimming pool complex. Excess water 
was formerly discharged from the pool 
into a gutter and then into a sewer. 

ow, instead of going into a sewer, 
the water is transferred to a plastic 
holding tank. The water is then re
treated and returned to the pool. The 
$800 cost of installing the recovery 
system paid for itself in just six 
months, and tens of thousands of gal
lons of water are saved yearly. 

Continuing Staff Educatio11 
"We believe in offering educational 

opportunities for our staff," said John
son. Apprenticeships are available in 
many of the trades, and managers are 
also encouraged to continue their edu
cation by taking management courses 
offered by the university. All job-re
lated courses are paid for by the de
partment, even those classes held dur
ing work hours. 

New Mexico Military Institute 
This unique state-supported institu

tion, located in southeastern New 
Mexico, educates high school students 
as well as students in their first two 
years of college. An NMMI education 
provides a military background to 
those who go on to join the anned 
forces, and its academic programs al
low graduates to continue on for a 
bachelor's degree at another college or 
university. NMMI is coed, with about 
825 students. 

Unique Responsibilities 
In addition to their responsibility to 

manage the institute's physical facili
ties, the physical plant department at 
NMMI has two unusual additional 
responsibilities. The campus is a des
ignated site on the National Register 
of Historic Places. This means that all 
work done by the department must 
leave the historic appearance of cam
pus buildings intact. Both the exteriors 
and significant interior spaces must be 
protected. 

The physical plant department is 
also responsible for maintaining 
NMMI's horse stables. This means 
providing care for the institute's forty
seven horses as well as boarding other 
horses owned by cadets (students). 

Safety First 
"NMMI is a special institution, and 

our physical plant staff is committed 
to creating an environment that as
sures the smooth functioning of cam
pus activities," said Yelton Chancey, 
director of physical plant. "To help as
sure that smooth functioning, we put 
a great emphasis on safety." 

All new physical plant employees 
are given a safety handbook that de
tails the safe use of equipment and 
how to avoid possible safety hazards. 
To make sure the information in the 
booklet is read and remembered, su
pervisors review it verbally with new 
employees. 

The entire physical plant staff at
tends regularly scheduled safety meet
ings. Each division within the depart
ment also holds safety sessions that 
address the particular equipment and 
conditions applicable to that division. 

Safety seminars are regularly of
fered on timely safety topics. Titles in
clude: 

• How to Prevent On-the-Job Back 
Injuries 
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• Power Hand Tool Safety 
• Push Mower Safety 
• Large Equipment Safety 
• Working with Pesticides 
All physical plant employees are re

quired to complete asbestos awareness 
training. Since the presence and re
moval of asbestos in campus buildings 
is such an important concern, the 
training is also offered to the entire in
stitute staff and faculty as well as to 
all cadets. 

To make sure that asbestos is re
moved safely from campus buildings, 
NMMJ maintains a comprehensive as
bestos management plan . "We are 
very concerned that all campus staff 
and cadets are protected from the dan
gers posed by asbestos, so all areas of 
the campus where asbestos is present 
are frequently examined," said 
Chancey. All releases of asbestos are 
noted, and the time employees spend 
in areas that contain asbestos materials 
are logged. All campus building su
pervisors are regularly informed of the 
status of asbestos-containing materials 
in their areas. Building supervisors are 
also kept informed about what steps 
they should take if they suspect a re
lease of asbestos in their area. 

Emergency Response Information 
Physical plant publishes two valu

able booklets for the entire campus 
community. All faculty and staff re
ceive a copy of a booklet that explains 
all the services available from the 
physical plant and how to go about 
obtaining them. To make sure the en
tire campus is served at all times, 
physical plant frequently updates and 
distributes Maintenance Emergency Af
ter Regular Hours and Weekends. "It is 
important to us that cadets and faculty 
know we are available to handle 
emergencies whenever they happen, 
not just between nine and five," said 
Chancey. 

Conclusion 
The 1991 Award for Excellence in 

Facilities Management program is now 
well underway. Sell-evaluation appli
cations for the regional awards have 
been received and will be reviewed at 
the fall regional meetings. Regional 
winners will be notified in early De
cember, and final applications for the 
international award will be due April 
1, 1991. All 1991 awards will then be 
presented at APPA's 78th Annual 
Meeting next July in Orlando, Flor-
~a. ■ 
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The Campus Environmental Crisis: Part 3 
The Move to Recycle 

0 nee the province of sanitation 
workers and maintenance per
sonnel, trash has become a 

hot topic across the country for nearly 
everyone as bulging landfills near ca
pacity, tipping fees skyrocket, and 
state legislatures pass strict waste
reduction laws. 

At colleges and unjversities, recy
cling coordinators are being hired, 
pipes from demolished dorms a.re re
born as bike racks, and collection bins 
for everything from yesterday's news
papers to aluminum cans are popping 
up in dorms and academic buildings. 

On and off campus, the garbage 
statistics are daunting. 

Each person in the United States 
throws away about three-and-one-half 
pounds of trash each day. This adds 
up to nearly 180 million tons of trash 
a year, floorung landfills with enough 
garbage to fill 1,000 football fields to a 
height of thirty stories. This is nearly 
double the amount of waste the coun
try produced in 1960. 

The average resident of ew York 
City throws away about four pounds 
of garbage a day. In Rome, each per
son generates one-and-one-half 
pounds of trash, and in Manila, Phil
ippines, the amount is just over a 
pound, accorrung to a report by the 
Worldwatch Institute. 

Paper products account for the larg
est chunk of America's refuse, com
prising 40 percent of what is thrown 
out. Yard waste follows at 17.6 per
cent, and glass, plastic, metal, and 
food waste make up the bulk of the 
rest of the nation's ever-growing trash 
heap. Packaging contributes about 30 
percent of the weight, and SO percent 
of the volume of household waste. 

Most of this garbage is still hauled 
off to the nation's 6,000 landfills. 
However, the amount going to land
fills declined from 81 percent in 1980 
to 73 percent in 1988, according to a 
report on solid waste released by the 
U.S. Environmental Protection 
Agency (EPA) in June. In that time the 

Barbara Ruben is a freelance writer based in 
Chevy Chase, Maryland. She wrote on asbes
tos abatement in the Summer 1990 Facilities 
Manager. Part 4 of the series will focus on 
hazardous waste management. 

use of incinerators rose; they burned 
10 percent of the country's trash in 
1980 and 14 percent in 1984. About 
13 percent of all trash is now recycled 
or composted, compared with 7 per
cent thirty years ago. 

The EPA has no separate statistics 
for colleges and universities regarding 
the amount of waste generated or 
method of disposal. 

Recycling gained a tenuous toehold 
on college campuses in the early 
1970s when student groups sprang up 
to combat environmental degradation. 
The hallmark of many of the groups 
was a voluntary recycling program. 
Some of these groups have remained 
on campus for twenty years, while 
others have rued off. Facilities manag
ers are now trying to work with some 
of the existing groups or are starting 
recycling programs from scratch. 

Rutgers University has had a recy
cling program in place since 1972. It 
started with student volunteers and 
one drop-off station and has expanded 
to eighty color-coded drop-off sites. 
Although many colleges and universi
ties have been recycling, Evergreen 
State College in Washington has been 
recycling since 1978. Other schools, 

Above: Rutgers University developed a logo 
for its recycling program. 
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by Barbara Ruben 

such as Ohio State University and 
Hamilton College in New York, have 
jumped on the recycling bandwagon 
in the last couple years. 

State legislation, shrinking landfill 
space, and a concern for environmen
tal quality have fueled the drive to re
cycle. There is no federal legislation 
pending on recycling, but EPA guide
lines encourage the recycling of 25 
percent by 1992. Several states, such 
as New Jersey and Ohio, mandate that 
solid waste districts in the state recycle 
25 percent already. 

Many schools recycle such products 
as office paper, computer paper, news
paper, and cardboard. Others have ex
panded to aluminum and bimetal 
cans, bottles, lawn waste, and food 
waste. (Ed. Note: APPA's newest book, 
Case Studies in Environmental Health 
and Safety, includes chapters on recy
cling programs at Cornell University 
( Y), Dordt College (IA), and Rutgers 
University (NJ).) 

Campus Recycling 
All schools contacted for this article 

had some sort of recycling program 
planned or in place, and most are ad
ministered by recycling coorrunators 
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or members of the physical plant de
partment. Smaller schools cited both 
advantages and disadvantages be
cause of their size; it is easier to set up 
collection, but more difficult to sell 
small amounts of recyclables. 

Hamilton College in Clinton, ew 
York has 1,650 students and started an 
ambitious recycling program last year 
when the county government man
dated recycling. Glass, bimetal cans, 
aluminum cans, newspaper, white and 
computer paper, and cardboard are all 
separated at collection points in offices 
and dorms. The school bought its own 
two-ton truck to haul the .recyclables 
to vendors. 

"The problem with a small school is 
you can't get enough of separate types 
of recyclables to make any money," 
said Terry Hawkridge, who is the as
sistant director of maintenance and 
operations and caJls himself the 
school's trash czar. "But with a little 
planning, a lot of purchasing can be 
recycling conscious, such as purchas
ing white paper instead of colored, 
which we don't recycle." 

Most of the students are committed 
to recycling, but some professors ap
pear too busy to bother separating 
their trash, Hawkridge said. Buildings, 
such as dorms, can be fined for not 
complying with recycling rules. First a 
warning is given, but fines of $50 to 
$100 can be levied. 

At the College of St. Scholastica in 
Duluth, Minnesota the problem isn't 
so much the student body size of 

Left: University of North 
Carolina/Chapel Hill 

has 1,500 co/lectio11 bi11S 
throughout campus. 

1,900, but its rural location with no 
nearby markets for the waste it col
lects, said Joseph Koczan, physical 
plant supervisor. The school has im
plemented its paper, glass, aluminum, 
and cardboard recycling programs 
more slowly than desired because 
vendors cannot be found for their ma
terials, he said. 

Recycling is part of an environmen
tal philosophy written right into the 
school's mission statement, which 
calls for each. student and staff mem -
ber to be "motivated to practical con
cern for the most beneficial use and 
conservation of human, environmen
tal, and economic r~sources." 

"If we're leading, the students will 
also take the initiative to recycle," 
Koczan said. "As an administration, 
we wanted to do something to raise 
their consciences." 

Gary Rossman, assistant director for 
operations at the University of Illinois, 
Champaign/Urbana, said that at first 
he thought recycling would be a hard 
sell to other school administrators. In
stead he found that they were enthusi
astic. The school's recycling program 
was initiated by a student group that 
submitted a petition to the vice chan
cellor for administration and was ap
proved in 1989. 

"What I find so exciting is that the 
administration itself is so extremely 
excited,'' he said. "People are really 
getting into the recycling operation. " 

The state of Illinois has pending 
legislation that would require a 40 
percent reduction in waste going to 
the landfill by the year 2000. The uni
versity is concentrating mainly on pa· 
per and cardboard recycling, materials 
that Rossman said make up 67 per
cent of the school's waste stream. Also 
on the recycling agencta are glass, alu · 
minum and bimetal cans, and used 
motor oil. 

But collecting and storing the large 
amounts of recyclables from a school 
with 35,000 students and 15,000 staff 
can present a safety problem, Ross
man said. He and his staff are careful 
to check barrels and bins for leakage 
and make sure they adhere to local 
safety regulations, particularly fire 
codes. 

The University of Oregon at Eugene 
recycles o.ffice, computer, and colored 
paper and newspaper as well as scrap 
metal, such as copper wire and brass, 
The staff plans to streamline the pro
gram to cut out some. of the hours it 
takes to collect materials by making 
one centralized collection point in 
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each. building. There is no recycling in 
dorms. 

"Students are interested in giving 
recycling a lot of lip service, but it 
seems they'd like to get everybody to 
do it except themselves," said John 
Evans, the school's safety coordinator. 

By contrast, Evergreen State College 
is an environmentally aware institu
tion, said Vern Quinton, now the 
school's purchasing agent, who started 
the school's recycling program twelve 
years ago. 

" Our program has been going so 
Jong, we've attracted a lot of people," 
he said. "To just dispose of trash in a 
landfill is such a waste of the world's 
resources." 

The school recycles paper, glass, 
cardboard, and aluminum and is look
ing at recycling plastics. Handicapped 
adults employed by a sheltered work
shop helps remove and sort the 
recyclables. 

The University of Michigan in Ann 
Arbor has been hit with a double in
centive to step up recycling. The 
county has mandated a 30 percent 
waste reduction by 1993, and a land
fill only five miles away closed in 
1988, forcing the school to haul its 
trash twenty-five miles away to an
other landfill. 

The school now recycles paper and 
cardboard and is working on a con
tract with the city of Ann Arbor for 
glass and aluminum. In addition, the 
school composts leaves and reuses 
wooden pallets instead of dumping 
them. 

In 1989, the school began a major 
effort to bring recycling to dorms. 
Waste closets have been converted to 
recycling stations where students bring 
cardboard and newspapers, said James 
"Buck'' Marks, University of Michi
gan's recycling coordinator. 

The University of North Carolina in 
Chapel Hill claims to have the largest 
recycling program of higher education 
institutions in the state. With 1,500 
collection bins in more than 100 
buildings on campus, the school recy
cles about thirty tons of white and 
computer paper alone each month. 
Aluminum cans are also picked up at 
these sites. Newspaper recycling be
gan last summer, but only large gen
erators of newspaper, such as libraries, 
a;re scheduled for pickup. The school 
also recycles scrap metal and wooden 
pallets and composts yard waste. 

"Our program is just growing by 
leaps and bounds," said Rhonda Sher
man-Huntoon, the school's recycling 
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Paper bound for recycling at Cornell Un iversity. 

coordinator. "We really got going be
fore legislation was passed [25 percent 
of the state's trash must be recycled by 
1993]. What really got us going was 
the student environmental action 
group, which even organized student 
groups nationwide." 

Sherman-Huntoon instituted a recy
cling program for course packs, the 
photocopied supplemental books stu
dents are usually required to buy for 
courses each semester. She arranged 
with copy centers to put an ad in ev
ery copy asking students to recycle 
the books and a list of locations for re
cycling bins. During the spring semes
ter this year, 675 pounds of the packs 
were recycled. The plastic binders that 
held the pages together are returned 
to the copy centers to be reused. 

Innovative Programs 
When students finish eating at the 

campus center's food court at Miami 
University in Oxford, Ohio, they 
dump their Styrofoam (the trade name 
for polystyrene) dishes in trash cans. 
But instead of heading for the landfill, 
these dishes are on the road to recy
cling. 

Last summer, the school purchased 
a washing device that blasts the food 
debris off the Styrofoam with a high
pressure washer. Before purchasing 
the machine, they put their dirty Sty
rofoam on an airplane and flew it to 
Michigan to make sure the machine fit 
their needs. The school also recently 
bought a granulator that turns the 
clean Styrofoam into pellets, which 
are sold to a broker in Richmond, In
diana. 

The impetus for purchasing $15,000 

worth of equipment to recycle the 
plastic product? A bill passed by the 
Ohio legislature mandating a 25 per
cent reduction in solid waste by 1992. 
The food court generates about six cu
bic yards of Styrofoam a day. 

"We're really on the cutting edge 
for this one," said David Roberts, who 
is associate director for building ser
vices and who is also the town's 
mayor. "No other university is doing 
this; McDonald's is about the only 
other company in the country trying 
it." 

Miami is also embarking on another 
recycling program that few universities 
have tried: shredding used newspaper 
for lab animal bedding. Previously the 
school bought shredded newspaper, 
but when administrators realized they 
had plenty of their own newspapers 
to contribute and could cut down on 
waste at the same time, they decided 
to provide their own animal bedding. 
[Ed. Note: To find out how the Univer
sity of Vermont has dealt with this 
program, see "Recycling ewspapers 
Into Animal Bedding," in the Septem
ber 1990 APPA Newsletter.] 

The campus has seventeen locations 
where office, computer, and newspa
per is recycled in offices and dorms, 
and cardboard is picked up. The 
school also plans to build a compost
ing facility. 

Even less populous areas such as 
North Dakota are feeling the landfill 
crunch. Most landfills in the state may 
be closed in ten years, according to 
LeRoy Sondrol, director of physical 
plant at the University of North Da
kota in Grand Forks. 

Construction and demolition ma-
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terials are scavenged from on-campus 
jobs to determine what can be reused. 
Old concrete is recycled into retaining 
walls and metal pipe refashioned into 
bike racks. 

"We consider just about anything 
that can be reused, from light fixtures 
to doors," said Sondrol, who calls this 
an "underplayed" area for recycling at 
colleges and universities. He estimates 
his school saves $200,000 on construc
tion materials alone each year. 

The school also recycles paper, but 
has had a tough time finding a com
pany to take it off its hands because of 
the school's rural location and soft 
market for newsprint. The University 
of North Dakota also prints its publi
cations with a soybean-based ink, 
which can be easily recycled. Many 
times paper cannot be recycled be
cause of the type of ink with which it 
is printed, Sondrel said. This fall, alu
minum cans are scheduled to be col
lected for recycling. 

" If only we could figure out a way 
to recycle snow, we'd have it made," 
he quipped. 

Rutgers University converted its 
volunteer-run program to a university
governed operation and beefed up the 
kinds of materials recycled. Wet food 
waste from dining halls is refrigerated 
and sold to cattle and pig farmers . The 
school's six dining halls feed 15,000 
students, and wet garbage is picked up 
for about $5 for a 55-gallon drum. In 
1988, the school recycled 1,391 tons of 
food waste. 

Glass, aluminum, and plastic in 
food service facilities are separated by 
hand for recycling. All the dining halls 
have used compactors since 1976 to 
reduce the volume of non-recyclables 
to plastic-wrapped cubes. 

Rutgers is also home to a research 
center for plastics recycling, which in 
the future will have a plant to recycle 
Styrofoam. Plastics are now being col
lected from dining halls and taken to 
the research center. 

The High Price of Trash 
Horror stories of landfill tipping 

fees tripling and quadrupling in just 
the last few years abound. And with 
recycling markets glutted, some facili
ties managers are paying vendors to 
take their trash for recycling instead of 
the other way around. Schools are di
vided on the issue of cost effective
ness, with some administrators who 
believe recycling makes both environ
mental and economic sense. Others 
say recycling will never pay, but it is 
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an essential part of the school's solid 
waste management program nonethe
less. 

At the University of Michigan, land
fill tipping fees took up 17 percent of 
the total operating costs budgeted for 
trash removal. This year, tipping fees 
accounted for 34 percent. And a 14 
percent increase in tipping fees was 
slated to begin October 1. 

Vern Quinton at Evergreen State 
College calls recycling very cost effec
tive. He is getting $140 per ton for 
computer paper and $20 per ton for 
newsprint. But he concedes that one 
of the reasons the program is profit
able is because it is so well estab
lished. 

"I always hate to hear people say 
that it costs more to recycle than dis
posing of trash in a landfill," Quinton 
said. 'What it may be is that disposal 
is already budgeted, but money for re
cycling is not." 

Rutgers University broke even at 
first, but now recycling is costing more 
money than landfilling, said Vern 
Coston. Before recycling became man
datory in New Jersey, he would get 
$10 per ton for newsprint. ow, he 
said he has to pay $ 25 per ton for 
someone to take it off his hands. 

Terry Hawkridge of Hamilton Col
lege said recycling will never be cost 

effective on his campus, despite the 
fact that he's getting $120 per ton for 
computer paper and $60 per ton for 
white office paper. Although the 
school is paying less in tipping fees, 
one-and-one-half positions had to be 
added to collect and process the 
recyclables. The school's trash budget 
rose from $33,000 in 1984 to $156,000 
for 1991. 

Finding nearby buyers for materials 
to be recycled is the University of 

orth Dakota's biggest stumbling 
block, LeRoy Sondrol said. Materials 
from Grand Forks have to be shipped 
to Minneapolis for recycling. 

"Legislation is really the key," 
Sondrol said. "There will be markets 
as the law changes both on state and 
national levels." 

Recycling at the University of Illi
nois has been cost effective, but 
chiefly because a nonprofit recycling 
group in the community has actively 
promoted the school's program and 
also hauls away their materials. ext 
year, however, because of sluggish 
markets, the school will have to pay to 
have their recyclables picked up. 

"We can't sit around waiting for the 
markets to optimize," Gary Rossman 
said. "We have to get into it today and 
make our mistakes and learn from 
them now rather than later." 

1990 Annual Meeting 
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Beyond Recycling 
For some facilities managers, part of 

the solution to the solid waste di
lemma comes before recycling, land
filling, or burning and is painfully 
simple: stop producing so much trash. 
Source reduction is easier said than 
done, but some schools have begun 
concerted efforts to cut down on 
waste. 

At the University of North Carolina, 
people are reusing paper "like crazy," 
according to Rhonda Sherman
Huntoon. The College of St. Scholas
tica and the University of Oregon 
have banned Styrofoam from their 
campuses. The University of lliinois is 
determined to reduce office paper use 
by cutting down of amounts of copy
ing and significantly reducing campus 
mailings. At Hamilton College, flyers 
and mailings are frowned upon if they 
are on any paper except white, which 
is the only color recycled by the 
school. 

"With our recycling program we're 
telling students, 'We're not dealing 
with just you anymore. We're dealing 
with your kids,"' said Hawkridge at 
Halnilton. "They hear this and all of a 
sudden they grow up. What we're do-
ing is working." ■ 
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On Time 
Whether you are faculty, staff, or 

student, you expect to be able to look 
at the campus clocks and tell what 
time it is. And, you expect it to be the 
correct time. Louisiana State Univer
sity {LSU) has developed a portable 
clock signal generator to help campus 
clocks stay accurate. 

For many years clock repair jobs 
have been tedious and time consum
ing. The several thousand clocks on 
campus were connected to a master 
clock system that could send correc
tion signals out only once per hour. 
The faulty clock would have to be re
moved from the wall and returned to 
the shop for repairs. To find out if the 
clock was correct, the repair person 
would have to wait for the hourly 
signal. 

Martin Mumphrey, electronic tech
nician, designed and built the genera
tor that connects \-\'1th the main cam
pus clock. This device can set four 
individual clocks per hour at any time 
during the hour. 

The generator cuts repair time and 
money. Total labor savings totaled 
$14,850, and the generator cost only 
$72.44. The National Association of 
College and University Business Offi
cers awarded LSU $1,000 for the gen
erator in its cost reduction incentive 
awards program. 

Energy Reduction 
Virginia Commonwealth University 

is saving $92,000 a year, or 21 percent 
of its previous utility consumption 
cost. This savings includes $62,000 in 
electrical costs and $30,000 in natural 
gas costs. 

How did they do it? VCU made its 
lighting, heating, ventilation, and air 
conditioning more efficient. In 1987, 
the institution received a $113,916, 
50-50 matching grant from the Vir
ginia Department of Mines, Minerals, 
and Energy. With this grant, VCU im
plemented an energy reduction pro
gram in the James Branch Cabell Li
brary. Part of the program included 
separating the environmental controls 
of the Rare Books Room from the 

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

Stephanie Gretchen 

main air handling system. The tem
perature and humidity are now con
trolled by a self-contained, computer 
room air conditioning unit that allows 
the books to be maintained and pre
served properly. 

The renovations allow campus 
maintenance and library adminis
trators to monitor the temperature and 
humidity on each floor and the electri
cal usage for the building. Prior to the 
renovations, the 215,000-square foot, 
five-floor library was consuming 
242,010 ccf of natural gas and 
6,367,680 kilowatt hours of electricity 
each year. Consumption is now esti
mated to be lower that 163,510 ccf 
and 4,844,680 kilowatt hours. VCU re
alized a 32 percent reduction in natu
ral gas and a 24 percent reduction in 
electricity. 

Research 
Many institutions of higher educ

tion are feeling the effects of lower en
rollments. To combat this trend and to 
ensure that Indiana University re
mains a major research institution, the 
school's physical plant recently estab
lished a new position-research and 
facilities coordinator. This position will 
take care of researchers' needs by us
ing physical plant resources. 

Jeff Alberts, special assistant to the 
chancellor for life sciences research, 
said the researchers appreciate know
ing there is someone dedicated to 
helping them and the research facili
ties. "The more rapidly we can build 
or renovate research facilities, the 
more efficient our IU labs will be. This 
will make a real difference in. our abil
ity to attract outside funding." He also 
mentioned that this will help attract 
and keep "top-flight" researchers. 

In the fall of 1989, IU's physical 
plant hired Erwin Schindel. Gary 
Kent, director of physical plant, ex
plained that Schindel is the project co
ordinator for the research facilities. 
Schindel learns what is happening 
mth grants and helps prepare the labs 
for these incoming programs. He has 
the responsibility for any needs in the 
nine major labs on campus through 
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the entire project, from customer rela
tions and ordering materials, to being 
the resource person for architects and 
building occupants. Because grants 
take a lot of planning, physical plant 
needs the advanced notice in order to 
have the facilities in shape in time for 
the research, said Kent. 

The job is still evolving, Kent said, 
and physical plant and the researchers 
are working together to finetune it. 

Management 
The Miami University (OH) physi

cal facilities department has started 
doing business in a new way-partici
pative management. This program in
volves the employees in workplace 
decision making and problem solving 
through increased free communica
tion, both upward and downward. 

Six months ago Roger Rowe, direc
tor of physical facilities, held a brain
storming session mth his principal 
staff on how to improve things in their 
department. They wanted to get the 
workers involved in the department's 
decision making. Before they could do 
that, the managers and supervisors 
needed to get involved mth and un
derstand participative management 
and quality circles. 

During the past six months Rowe 
has worked mth his principal staff of 
supervisors and managers explaining 
and teaching them about these pro
cesses to make sure they understand 
quality circles and what management's 
responsibilities are. 

During this training period Rowe 
also wanted the entire staff to know 
what he was planning on doing. 
Sheets describing the process of par
ticipative management have been 
routed mth the department newsletter 
and posters have been hung. 

The idea behind participative man
agement is that since employees have 

Correction 
The temperatures for the Univer

sity of Kuopio shown on page 48 in the 
summer Resource Management col
umn were incorrect. Temperatures 
from December through March are 
about -l0°C to -20°C (14°F to -4°C), 
but at times it goes down to -30°C 
(-22°F). Please excuse the mistake. 
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more knowledge of what is going on, 
they are able to make better quality 
decisions and their morale is greatly 
improved. The employees take 
responsibility for meeting overall ob
jectives, and that gives them a sense 
of independence, pride, and owner
ship in their work and the university. 
Participative management increases 
their sense of teamwork also because 
they are more involved and have 
more invested in their job. 

"This is strictly a volunteer effort," 
said Rowe. "Everyone needs to want 
to do it.'' The drawback to this kind of 
program is people that do not want to 
do it who see themselves as losing 
power. Also, the leadership of the de
partment has to be sincere and follow 
through. In order for this program to 
work, Rowe and his principal staff 
have to be available to the participants 
and have to follow through with their 
suggestions. 

This program changes the old idea 
of "you do it my way or else." ow i.t 
is, "here's the problem, let's solve it." 
Participative management is one way 
to become more productive, while im
proving morale. 

Rowe said that since initiating the 
program, "Cooperation, communica
tion, and tmst have improved tremen
dously in the managers and supervi
sors. It has really paid off." 

Handicapped Evacuation 
Emporia State University (KS) has 

developed a detailed evacuation plan 
for the disabled people on campus, 
which won first place in a national 
competition sponsored by the Ameri
can Association of State Colleges and 
Universities, National Organization on 
Disability, and the J.C. Penney Com
pany. 

Tom Poston, fire safety officer,. 
Keith Frank, coordinator of disabled 
student services, and Ray Notsort, di
rector of university facilities, devel
oped a plan that uses "safe rooms" in 
each building that protect disabled 
people until they can be safely re
moved from the dangerous situation. 
Each safe room includes twenty
minute fire doors, one-hour fire walls, 
and special telephone hookups to the 
campus operator. The plan assigns as
sistants to the disabled people to help 
get them to a safe room and in touch 
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with the operator. The names, class 
schedules, and type of disability of all 
disabled people are listed in one cen
tral location on campus. 

gency personnel, who will then evacu
ate them. 

During simulations several disabled 
students tested the plan while working 
closely with the Emporia Fire Depart
ment. Safety officials and students 

In an emergency situation, once the 
disabled person contacts the operator, 
his or her location is given to emer- alike support this plan. ■ 
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Why re-invent the 
wheel when it"s 
already been done 
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Over the years the Physical Plant 
Department at Virginia Tech has 
developed a unique series of contract 
documents which have helped procure 
high quality and cost effective 
construction, services , and materials 
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These complete contracts are now 
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COPING WITH THE 
MUNICIPAL MENTALITY 

Municipal mentality is a brain dis
ease. Its symptoms include com
pulsive worrying about coffee 

breaks, workplace lethargy, and excess 
concern over job descriptions. The initial 
outbreaks first appeared in various depart
ments of motor vehicles; unfortunately, 
quarantine measures were ineffective and 
the syndrome has spread to other indus
tries. Currently, it's often found in munici
pal planning boards and building depart
ments. 

If you or staff members deal with this 
deal kind of mentality, Intermedia Design 
Systems software will minimize your expo
sure while maximizing your success. Using 
a specially designed data base, IDS con
verts building fire and energy codes from 
printed text to computer data. 

Now, for the first time, you can search 
an entire code for important design in
formation in seconds. No matter how 

Howard Millman 

many references the governing code con
tains or the unlikely places they appear 
within the code, the computer finds and 
displays it for you. As a result, you save 
time and avoid multiple appearances be
fore review boards because you have all 
the information, including annual updates 
and amendments, coherently collected and 
intelligently assembled. 

IDS's proprietary data base employs two 
systems for searching codes. The first con
sists of a sophisticated keyword search. 
Using one or more keywords (combined 
with modifiers such as "near" or "and") 

It Requires 
Extra Effort 
To Make An 
That's why more than 
SO campus utility dir
ectors have put Sega 
on their honor roll. 

We intend to stay 
there too! 

Let us tell you how 
Sega' s extra effort 
in engineering can 
help you m aintain 
dependable and cost
effective utilities for 
your campus. 

To learn more about 
Sega's capabilities, 
call Dean Goeking at: 

1-800,444,9881 
Energy Optimization • Facility 

Planning • Central Plant Design 
• Distribution Design • Cogeneration 

• Load Forecasting 

P.O. Box 23266 
Overland Park, KS 66223 
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the program highlights all sections pertain
ing to the words you specified. For in
stance, you might search for references 
about fire doors, then limit the search by 
specifying fire doors and shutters near ex
its. 

The second search method is broader 
and involves stepping through a series of 
menus listing topic headings (similar to a 
book's table of contents). Each subsequent 
menu brings you closer to the reference 
you need. 

Beyond its slick search features, IDS's 
computerized code programs contain other 
useful features. These include a clipboard 
(for storing or transferring data), book
marks (to hold your place while you con
tinue exploring), mouse support, text copy, 
and merge as well as full printing capabil
ity. 

Prices range from $200 to about $1,000, 
depending on the complexity of the code 
they are covering. As I write this, IDS's 
coverage is somewhat spotty. They have, 
for instance, many of New York's and 
Massachusetts' state and local codes data 
based, as well as isolated codes from 
municipalities around the United States. By 
September of 1990, however, they ex
pected to have hundreds more on-line. If 
they do not yet have the code you are in
terested in, IDS will provide an estimate 
for databasing any code, set of standards, 
or local ordinances. 

Large institutions should also ask about 
IDS's pcTRAQ, a system that stores key 
data on hundreds of past, present, and fu
ture construction projects. pcTRAQ is not a 
financial or project management applica
tion; it functions by crosslinking names, 
addresses, dollars, departments, and other 
descriptive data cells. If you deal in that 
kind of volume, then pcTRAQ's $895 price 
tag may prove a worthwhile investment. 

Converting your university's, town's, or 
city's code into computer searchable form 
will unquestionably speed the design and 
application phases of all your major capital 
work. You can present your plans for re
view with the knowledge that you consid
ered all the important criteria . So until sci
ence or economics conquers the municipal 
mentality, computers will at least provide 
temporary immunity for your staff. 

For more information contact lntermedia 
Design Systems, Inc., 15 Century Hill 
Drive, Suite 100, Latham, NY 12110; 518/ 
783-1661. ■ 

Howard Millman is assistant director of facil
ities at Columbia University's Lamont 
Doherty Geological Observatory in Palisades, 
New York, and evis Nuclear Laboratory in 
Irvington, New York. 
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Two-Year Institutions 

Evaluating Major Components of Two-Year 
Colleges, ed. Richard I. Miller. Washington: Col
lege and University Personnel Association, 1988. 
132 pp. $32, hardcover. 

Education covers a broad spectrum. 
Miller has targeted his attention on the 
evaluation process for two-year colleges. 
He immediately states, without academic 
fanfare, "The purpose of this book is to as
sist administrators in two-year colleges to 
understand and initiate better policies and 
procedures for evaluating students, full
time and part-time faculty members, ad
ministrators, programs, student services, 
external relations, and the institutions 
themselves." He convenes a huddle of 
contributors that proceed to set forth their 
practical experience on each of the major 
evaluation areas covered. Adherence to the 
declared purpose is set forth in an under
standable format presented in a style that 
accentuates the positive attributes of the 
evaluation process. 

For ease of review the ten chapters may 
generally be classified under the following 
divisions: the role, effectiveness, and the 
future of evaluations; the range of individ
uals evaluated; and external forces and 
evaluation. 

The Role, Effectiveness, and Future of 
Evaluations 

Examinations of the institutional organi
zation reveals that a process is needed by 
which it can determine purpose, measure 
accomplishment, and define future needs. 
The authors cite the The Encyclopedia of 
Educational Research (Mitzel, ed., 1982), 
"evaluation aids in the decision making 
process, and recognizes the political rami
fications" as a mechanism by which these 
criteria may be achieved. Here they set in 
motion the tools available to assess the 
means to measure progress, for students, 
faculty, or staff to effectively employ strat
egies resulting in sound educational man
agement. 

It is recognized that problems will occur 
during the evaluation process, and a chap
ter points out some obvious, and some not 
so obvious, areas to avoid. Although not 
intended to be exhaustive, it is informative 
and worthy of attention. Of special note is 
the chart, an institutional evaluation sys
tem for two-year colleges, graphically de
picting a model easily pursued. Following 
the chart are several paragraphs suggesting 
the role of each participant. The authors' 
statement, "To review, refine, and redefine 
the community college role, evaluation be
comes necessary," succinctly states the 
purpose of institutional evaluation. 

The Range of Individuals Evaluated 
It is safe to say that few problems are 

more complex and controversial in the area 
of evaluations than that of determining the 
worth of job performances. In this section 
several different authors address the eval
uation of student, full -time faculty, part-

time faculty, and administrative perfor
mance. Brief discussions ensue on the 
various components of student and em
ployee evaluations, induding a short de
scription of in-place models from institu
tions in different states. 

It is worthy to note that no fewer than 
three authors tackle the ever hot, ever sen
sitive issue of faculty evaluation. Undetect
able in this division was prejudice in either 
direction . The basic premise appears to be 
to have an effective plan derived by ad
ministrators and faculty, having a feedback 
system solely aimed at improving overall 
competence. This too is based on the pro
pitious proposition that, the major ingredi
ents of an educational institution are fac
ulty members, with a piece of chalk, in 
front of a chalkboard. 

External Forces and Evaluation 
Here it is pointed out that demographic, 

economic, and social changes impact the 
educational environment much more than 
most administrators would like. Budgets 
may be affected by tax collections, build
ings are or are not built on the support of 
alumni, state and local governments are 
crucial to economical well-being of the 
community college, and business and in
dustry impact the educational environ
ment. The theme most visible in this chap
ter, is the idea tha.t positive relationships 
between these external forces need not be 
based on random providence, but must be 
developed and cultivated to produce the 
good fruit expected of education. 

Evaluating Major Components of Two
Year Colleges does not partake in a smid
gen of pay dirt and then try to salt a gold 
mine with it. The authors did not succumb 
to a few facts, magnificent intro, "hot air" 
midpoint, and pyrotechnic finish so com
mon in today's fast paced society. The 
facts were gathered and set forth in a clear, 
concise manner without pontifical enumer
ation of credentials. 

Could it be that the accumulation of ma
terial from many different sources, and the 
ability of the editor to mix it and transfer it 
to paper as readable, connective, and 
authoritative, and have the reader absorb 
and digest it is a result of practicing the 
evaluation process? It is a good book, well 
worth reading for those interested in the 
evaluation process. 

This book is available from CUPA, 1233 
Twentieth Street, N .W., Suite 503, Wash
ington, DC 20036. 

-Rick Lee 
Director of Physical Plant 

Columbia State Community College 
Columbia, Tennessee 
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Quality Circles 

Quality Circles: A Practical Guide, 2nd edition, 
by Mike Robson. Brookfield, Vermont: Gower 
Publishing, 1988. 158 pp. $40, softcover. 

This book purports to present a practical 
approach to quality circles and their role in 
participative management. By narrowly 
defining a quality circle and by promoting 
a single implementation strategy, this book 
fails , in my opinion, to achieve what its ti
tle states. 

The early part of the book provides a 
most basic background for differing man
agement philosophies, and explains how 
quality circles may be integrated in those 
philosophies with significantly differing re
sults. It also provides a brief historical per
spective of the development of Statistical 
Process Control by the Japanese in con
junction with Dr. W. Edwards Deming, 
and the transfer of those quality concepts 
to the United States. 

Chapter four is a smorgasbord approach 
to listing quality training organizations on 
a worldwide basis. This information is of 
little value to the quality circle practitioner; 
the information is disjointed and difficult 
to assimilate because it includes a multi
tude of similar acronyms. The book's 
jacket states that this chapter was added to 
the second edition. The question is, why? 

Chapter five includes a simplified ex
planation of the core principles of quality 
circle concepts. This includes the necessity 
for volunteerism, the focus on things that 
ca.n be influenced, and the ownership of 
the process, in.duding the adult-adult con
tract, data based problem solving, realistic 
time perspectives, and the development of 
a win-win philosophy. This fifteen-page 
chapter is a good, concise explanation of 
quality circles. It is well suited to the qual
ity circle newcomer and may be worth 
reading if available in a libiary collection. 

The remainder of the book explains in 
some detail the implementation of a qual
ity circle program and the roles played by 
facilitators, group leaders, circle members, 
and outside resource personnel A major 
fault is that most of the book is devoted to 
explaining the use of eight audio tapes, 
200 visual aids, and a handbook for the 
circle members. It is essentially a series of 
lesson plans for the Gower Quality Circle 
Programme and is of little value to anyone 
other than a trainer committed to using 
that program. 

It should be noted that Gower is the 
publisher of this text and also sells the 
tapes, visual aids, and certificates of com
pletion. This book contains a sales thrust 
for the Gower Programme that I find of
fensive. 

Another, albeit minor, irritant is the use 
of British spellings and nomenclature that 
at times may create less than precise un
derstanding for American audiences. 

I cannot recommend this book to any of 
my colleagues, since a multitude of other 
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choices abound for learning the basic con
cepts of quality circles. 

This book is available from Gower Pub
lishing Company, Old Post Road, Brook
field, VT 05036. 

-Ronald R. Maassen 
Physical Plant Director 

Waukesha County Technical College 
Pewaukee, Wisconsin 

Negotiations 

The Right Ball, by Taylor Alderman. Washi~g
ton: College and University Personnel Associa
tion, 1989. 158 pp. $40, softcover. 

The Right Ball in many respects is not 
just a primer for management negotiators, 
but a complete course that identifies many 
subtle and sophisticated aspects of collec
tive bargaining. 

I found the book easy to read and com
prehend. Alderman states his theme and 
then drvelops it with a sense of purpose 
and without losing sight of it. He follows 
through with a logical development of ne
gotiation strategy. 

The use of this text as a primer has some 
value to facilities managers, but the em
phasis on academic and unclassified per
sonnel does not relate closely to physical 
plant operations. In almost all cases the 
staff relationships in facilities departments 
are nonacademic. With greater emphasis 
and case studies on nonfaculty bargaining, 
this would have made an excellent refer
ence text for all first- or second-time nego
tiators or bargaining team members. The 
value therefore to facilities organizations is 
marginal. 

I would like to have seen more empha
sis in the opening chapters on what climate 
facilitates union interest. This would pro
vide guidelines to give institutions that do 
not presently have unions. 

Alderman gives excellent information on 
how a chief negotiator communicates with 
different levels of administration . He em
phasizes the need for that kind of commu
nication after the agreement is reached, 

The sample items used are especially 
helpful for the first-time negotiator. They 
would also serve as a useful refresher or 
reminder for the more experienced. 

The chapter on strike planning is excel
lent. It directs the reader to the probabil
ities and possibilities of a strike. The 
checklist of points to consider is especially 
worthwhile. 

The author identifies three concepts im
portant to the "life' ' of a negotiator or a ne
gotiating team. 
1. The calendar year must be kept in mind 

when considering an extension of an 
agreement. An extension that gives the 
union a calendar advantage may create 
more grief in the long term. 

2. Negotiators should be prepared for criti
cism from administrators who have 
never been involved in bargaining or 
who have no idea of the complexity of 
negotiations. 

3. "Most issues in institutional life are 'po
litical' in the sense that a critical dimen
sion of any proposed action is its poten
tial for acceptance or rejection by the 
persons who will be affected." 
Finally, Appendix B contains a glossary 

of terms that in itself is worth the price of 
the book and is most valuable to the first
or second-time negotiator or the members 
of the team. 

This book can be ordered from CUPA, 
1233 Twentieth Street, N.W., Suite 503, 
Washington, DC 20036. 

- Ralph E. Tuomi 
Assistant Vice President 

Facilities Management 
Oregon Health Sciences University 

Portland, Oregon 

Leadership 

The Leadership Challenge, by Gareth Morgan. 
San Francisco: Jossey-Bass, Inc. Publishers, 1987. 
362 pp., hardcover. 

The Leadership Challenge draws from ex
tensive research by the author and presents 
his findings and conclusions in an orga
nized and interesting manner. The book is 
divided into seven proven techniques for 
excellence in leadership. 

This book is motivational reading for 
anyone in a leadership Position. The ~u
thor interviewed 500 nuddle- and seruor
level managers in an attempt to capture 
what made them successful leaders in their 
organizations. Their conclusion is that 
there are certain common traits that all 
leaders have. The book breaks these traits 
into five basic practices and ten specific 
behaviors. The five basic practices identi
fied by the author follow: 
1. Challenging the Process Leaders are 

pioneers and quickly rec?gnize ~ood 
ideas and support those ideas With a 
willingness to challenge the system in 
order to put them into practice. 

2. Inspiring a Shared Vision Lead~rs pos
sess the desire to make somethmg hap
pen. Leaders breathe life into the hopes 
and dreams of others and enable them 
to see the excitement of what the future 
holds. 

3. Enabling Others to Act Leaders know 
teamwork and collaboration are essen
tial in securing a feeling of strength in 
an organization. This is the most impor
tant of the five practices. 

4. Modeling the Way Successful Leaders 
are willing to go first and lead by exam
ple. Effective leaders allow their values 
to govern the course of an organization. 
Encouragement of ethical behavior by 
example is a requisite for effective lead
ers. 

5. Encouraging the Heart Leaders use cre
ative ways to acknowledge the accom
plishments of individuals in an organiza
tion, the key to retaining an excellent 
work force. 
The author believes that leadeIShip can 
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be learned and delineate the means of do
ing so in suggesting ten behavioral com
mitments ihat were evident in their re
search. These commitments are search for 
opportunities, experiment and take risks, 
envision the future, enlist others, foster 
collaboration, strengthen others, set the ex
ample, plan small wins, recognize individ
ual contributions, and celebrate accom
plishments. 

The author also examines what follow
ers expect of leaders-"the art of getting 
others to want to do something you are 
convinced should be done." Honesty was 
ranked as the most important characteristic 
followers expect in leadership. Followers 
want to know that their leaders are truth
ful, ethical, and principled persons. The 
author distinguishes between managing 
and leading in numerous ways, but integ
rity is the most important consideration 
observed in their research. 

The book, while interesting reading, 
should not be read in one or two evenings. 
It is best read a part at a ti.me, taking time 
to assimilate the concepts as they are pre
sented. Each of the seven parts of the book 
is filled with examples of what has worked 
for leaders in many different positions. 
The research material is presented in con
cise yet interesting and readable form. The 
book is filled with examples of specific 
ideas that have worked for leaders in 
many different situations. The time spent 

in reading this book will pay dividends 
many times over. The Leadership Challenge 
should be read by every physical plant ad
ministrator interested in improving his or 
her leadership skills. It will provide a new 
perspective in many areas and it will re
new concepts that are tried and proven. 

This book is available from Jossey-Bass 
Inc., Publishers, 350 Sa.nsome Street, San 
Francisco, CA 94104. 

-Art Jones 
Director of Physical Plant 

Black Hills State University 
Spearfish, South Dakota 

Customer Relations 

Managing to Keep lhe Customer. by Robert L. 
Desatnick. San Francisco: Jossey-Bass, 1987. 179 
pp. hardcover. 

With all of the discussions and articles 
that have been written with regard to ser
vicing our constituents and how we need 
to improve our service and the correspond
ing opinion of our service, I thought this 
book would be both interesting and worth
while. There are a number of good points 
throughout the book and many examples 
from the fast-food industry, mostly Mc
Donalds. 

The book states that customers are 
rightly insisting on getting what they pay 
for, whether it is dean glass, an impeccable 
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hotel room, a decent meal in the hospital, 
an on-time delivery, or courteous treat
ment a.t the point of purchase. The impor
tance of this is that we need to provide 
servi.ce to our customers with the utmost 
concern for quality and timeliness. In cases 
where the customer is captive and must 
deal with the service, there is a tendency 
to provide the service without courtesy or 
interest. 

Service companies strive to add new 
customers and new services when business 
is good, but they lose touch with the cus
tomer base that allowed them to continue 
in business. Where we have captive cus
tomers, possibly, we also strive to under
take too many additional services and for
get the things that are or should be our 
base services. As we grow, we over.look 
what it is we should be doing, and we 
don't give the effort and support to our 
employees to instill in them the concern 
for our customers and the services pro
vided. 

In business, the greatest source of profit 
growth will come from better management 
of human resources. Good employee rela
tions equals good customer relations. To 
those institutions that operate on fixed 
budgets, better management of human re
sources becomes possibly more critical. la
bor represents the largest single ingredient 
of our operating budgets. For many of us, 
improving customer satisfaction is to pro· 
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vide more and better services with present 
staffing and funding levels. 

A section of the book deals with leader
ship and mirrors most other texts on the 
subject. As management takes on the ne
cessity of better management, the day of 
the "old boss" must change. 

A great deal was made in the text about 
fast food chains hiring at minimum wage 
and yet instilling in their employees the 
benefits and satisfaction in serving the cus
tomer. In higher education we are not hir
ing at minimum wage, but we still are not 
paying the scale of most businesses or in
dustries. We can select the best person for 
the job at whatever scale we have. If Mc
Donalds can hire at minimum wage and 
have employees ex.cited about their com
pany and the job they do, why can't we 
also hire custodians and grounds employ• 
ees and instill in them the great benefit 
and satisfaction of serving the customer? 

Most of us have a program in effect for 
our custodial personnel, yet very little is 
done for our grounds personnel who con
tribute greatly to the first impression of our 
institutions by prospective students and 
visitors. 

How do we rate or appraise customer 
service performance? There are a number 
of ways similar to those response cards we 
see in restaurants and hotels. Do you ever 
get a response card from your closest Mc
Donalds? What type of medium do we use, 
and what do we do with. it when it is re
turned . Is it specific enough to address is
sues? There are two chapters in the book 
that can assist in devising such a. survey. 

Any survey, including customer surveys 
and our own employee opinion surveys, 
can be useful if used properly. What we 
are saying is, "You are important to us and 
we respect you. We care about you and we 
will use your input to make this a better 
place to work." A survey will lose all 
credibility with participants if the results 
are used to initiate personnel actions such 
as terminations, or not used at all. 

It is the CEO of an organization who 
sets the tone and overall commitment to 
customer service. If we want our organiza
tions to become customer-oriented and 
truly concerned for the service we provide, 
we must take the initiative and make the 
changes by increasing training and parti.ci
pation, including making difficult changes 
within ourselves. 

The book was a bit disappointing in that 
too much attention was devoted to the fast 
food industry. It is worth adding to your li
brary for future reference if you are seri
ously mterested in treating anyone that re
ceives your service as a customer. On a 
scale of 1 to 10, I would give the book 
about a 6+. 

Managing to Keep the Customer is avail
able from Jessey-Bass, Inc., Publishers, 350 
Sansome Street, San Francisco, CA 94104. 

- T.R. Wray 
Director, Operations and Maintenance 

University of Houston 
Houston, Texas 

Age Discrimination1 

Age Discrimination: An Administrator's 
Guide, by Nicholas Di Giovanni Jr. Washington: 
College and University Personnel Association, 
1989. 165 pp. $45, hardcover. 

Employer-employee relationships per
vade almost every field oJ human activity. 
Throughout history human activities have 
been separated into those that are permis
sible or required of one group but prohib
ited to others. The act of recognizing varia
tions within characteristics is an expression 
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of ability. It becomes discriminative when 
such distinction is made in favor of or 
against a spe.cific characteristic. Such condi
tions become ethical dilemmas. 

Di Giovanni's book successfully investi
gates and discusses the legal issues of the 
age discrimination taking place in higher 
education. First, it is necessary to state that 
the author is a highly qualified expert in 
labor relations. Second, this book ad
dresses administrators of colleges and uni
versities adopting appropriate attitudes and 
focusing their attention toward what is 
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right and humane. Third, .I agree with the 
author, as I have personally been subjected 
to and survived a Wlde range of prejudices. 

"Discrimination in the work place," ac
cording to the author, " can only be eradi
cated by the efforts of such men and 
women in educating supervisors/adminis
trators and the staff in general on the ille
gality and immorality of such conduct." 

" Age discrimination" is a two-way 
street. One way is '' too young, not enough 
experience," the other is "too old, uses 
outdated methods." 

Serious examination of age discrimina
tion in institutions is a study of dilemmas 
faced by intellectuals. 

This book contains nine chapters. The 
first chapter is an overview of the legal 
complex:ities of age discrimination, as com
pared with race, faith, or sex discrimina
tion. It includes procedures used for tiling, 
ti.ming, and legally processing charges, and 
is simply and dearly outlined. 

The approach to proving such aUega
tions is treated in the second chapter. The 
concepts of "direct" and "circumstantial" 
evidence are conclusively exemplified. 

The third chapter contains illustrative le
gal cases regarding hiring, retirement, and 
action plans or requirements, with com
mentary regarding the decisions of a fed
eral district or circuit. In all examples are 
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cases in which faculties are contenders. 
Early retirement plans with possible re

lated benefits are presented in chapter four. 
The author outlines methods that are capa
ble of becoming a double-edged sword, 
slicing away both weak or strong person
nel. 

The fifth chapter poses an important 
ethical question: "Can an employee waive 
the right to file charges of discrimination?" 
It is a very sensitive point. Legally, the 
waivers are "permissible and binding" on 
both parties if the document was know
ingly and voluntarily negotiated in good 
faith. The guide presents circumstances in 
which the parties disagreed, with the re
sults going in opposite directions, such as 
" take-it-or-leave-it." In conclusion, the au
thor states: "The discussion must empha
size both the care and consistency that 
must be applied to any proceeding dealing 
with a plaintiff claim," 

Chapter six describes in detail various 
possible "practical schemes" to be used by 
employers to maintain a work environ
ment free from age harassment and thus to 
lower the risks of legal liability. 

Chapter seven presents practical work 
required after age discrimination charges 
have been filed. 

" With mandatory retirement, the em
ployee has no choice but to try to brace for 
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FACTl.1TIE5 MANAGER 

the fateful day. However, even when re
tirement is voluntary, the transition can re
main difficult." 

These alternatives, as well as planning 
considerations, are extensively presented in 
chapter eight. 

ln the final chapter the author presents 
differences in the state age d.iscrunination 
legislation. This chapter also outlines the 
various requirements for filing, record 
keeping, and reporting. 

The book is a valuable document in
tended to guide administrators. The exam
ples used in the book are primarily repre
sentative of college and university 
employees, Wlth emphasis on faculty. The 
guide could also be of value to an em
ployee who believes he or she may be the 
subject of age discrimination. Such situa
tions can exist within the personnel or 
physical plants and facilities. The legal as
pects and approaches may be similar. 

The main objectives of Di Giovanni's 
book is to construct a guideline of a ratio
nal framewoik for employment i:n this era 
of increasing sensitivity. 

This book is worth reading and is avail
able from College and University Person
nel Association, 1233 Twentieth Street, 

.W., Suite 503, Washington, DC 20036. 

- Alfred M. Roze:iu 
Professional Engineer 

Canadian Memorial Chiropractic College 
Toronto, Ontario, Canada 
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AIR VELOCITYNOLUME FLOW & TEMPERATURE METER 
Input Capability of Pipe Diameter or Duct Dimensions to Readout Directly lo Cubic Feet Per Minute (CFM) 

• Unmatched instrument for air 
balancing in virtually any HVAC 
system ... large or small 

• To control heating or cooling of 
various rooms or locations 

• Excellent for 
systems of un
uniform flow 
characteristics 

• Min and max 
storage for linear 
flow, volume 
flow, and temp
erature 

• To obtain data to 
help determine 
system's operat
ing efficiency 

• Mean value calculation over 
selectable time set and multi
point sampling 

yOther Accessories Available 

• Provides valuable data for checking filters 
• Memory storage of pipe/duct dimensional data 
• Two line matrix display reads out air flow and tempera

ture simultaneously 
• Adjustable view angle of display assures easy reading 

in almost. any position 
• Corrosion resistant-high durability aluminum vane 

probe head handles temperatures from -22 to 285°F 
(see selection below) 

• Linear speed range of 80 to 8000 FPM 
• Volume flow range 5 to 300,000 CFM 

METER ORDERING DATA 
FM4000N Air Velocity /Volume Flow And Temperature Meter. 

lndudes (1) 9 volt battery. Order probe separate .. ... ....... ... $909.00 

PROBE ORDERING DATA 
FM06359640 Vane Probe With Temperature Element. 7.1" long 
x 1 • dia. vane. Order connection assembly separately ........ $599.00 
FM06359540 Vane Probe With Temperature Element. 7.1" long 
x 0.6" dia Order connection assembly separately ........ ....... $735.00 

Connection Assemblies 
FM04300940 Telescope Handle. Extends to 43.3". Includes 5' 
connecting lead ................. ... ...... ....... ..... ...... ........ ... ............ $266.00 
FM04303540 Handle. 5.6" long. Includes 5' long connecting 
lead ...................................................................................... $237 .00 

• L..-1 _____ D_UAL __ RE_AD_O_U_T_HY_G_R_O_M_E_T_E_R ____ ~ 

• 

METER 
• Can be used as a meter or as a printer, see below. 
• 2-98% RH with ± 2% accuracy, 0.1 resolution; 32-160°F with 

± o.2°F accuracy, 0.1 resolution 
• Dewpoint calculated from temperature and RH measurements 

STORAGE/PRlNTER UNIT 
• Battery operated, easily attached/detached from meter for eom

plete portability 
• Store and print up to 2500 measured values 
• Simultaneous measurement, storage, and printing in any com

bination 
• The measured data can be called up from storage at anytime and 

can be indicated or printed out individually or in total. 
• Cycle time storage/printing: Freely selectable in the range from 

1 second to 1 hour automatic operation. 
• Prints out: date, time, RH, dewpoint, and °F. 

ORDERING DATA 
FM6010 Hygrometer. With 9V battery. (Probe not induded) .. ......... .. $549.00 
FM05540070 Storage/Printer Unit. With paper and batteries .. ... ..... $475 .. 00 

RH/TEMP PROBES 
FM9760 Air Probe. For %RH and °F ......................... ..... .......... .. ....... .. $355.00 
FM0260 Sword Probe. For %RH and °Fin stacked goods ............... $710.00 ----
FM2160 Penetration Probe .. For %RH and °Fin loose goods .......... $710.00 Other Accessories Available 

MITCHELL INSTRUMENT COMPANY 
1570 Cherokee St. 
San Marcos, Ca. 92069 

Tel.# (619) 744-2690 
Fax# 619-744--0083 



BOOK #6 IN APPA'S POPULAR CRITICAL ISSUES IN FACILITIES MANAGEMENT SERIES 
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CONTENTS 

• Utilities Infrastructure Development 
• Creative Funding of Energy Con· 

servation Projects 
• Energy Management Decisions in 

Remodeli ng and New Construction 
• How to Structure on Eenergy Man· 

agernent and Conservation Program 
• Homemade EMS 
• Selecting a Guaranteed Energy 

Savings Contract 
• Iowa State's Circulating Fluidized 

Bed Boiler Project 
• The University is the Electric 

Campany 
• The Computer Network as a 
Basic Utility 

• Nine additional chapters 
• Bibliography of further readings 
• Introduction by Mohammad H. 

Ooyoumi, author of Electrical 
Distribution and Maintenance 

Other books 
in the Critical Issues Series: 
• Computer Applications 
• Work Control 
• Personnel Management and 

)evelof ment 
• Capito Renewal and Deferred 

Maintenance 
• Management Basics 

Sofh:over, 147 pages ISBN: 0-913359·43· 2
$22 APPA member institutions; $30 all others 

To Order: Add $8 for shipping and handling. All orders from non· 
membe_rs of APPA must be prepaid; oil .in�rnationol ord7rs must be 
prepo,d ,n U.S. funds (odd $12 for sh1ppmg and hondlingl. APPA 
member institutions may order with on official purchase order. 
Allow 3·4 weeks for delivery. Inquire about quantity order discounts. 

Send orders to: Association of Physical Pkint 
Aclminis1rators of Universilie$ and Colleges, 
APPA Publications, Dept. Cl6, P.O. Box 753, 
Waldorf, Maryland 20604. Telephone orders 
will not be accepted. 
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Permit No. 653 

•

Crit\ca\ \ssues in 
Jac\\\t\es M.anagem.ent 




